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Preface

The Research Summit 2024 took place from July 16-19 under the theme “50 Years of Research at the UA: Challenges
for the Future”. This forum aimed to foster important debates among the University of Aveiro’s research community,
increase collaboration, advance the state of the art, and boost research efforts on campus. This year, discussions also
focused on the future of the UA. The objectives of Research Summit 2024 were:

* To strengthen networking among faculty members, researchers, and students on campus, developing sustai-
nable research partnerships for more efficient use of infrastructure, sharing of know-how, and contacts;

* To reflect on the past 50 years and discuss the future challenges for the research of the institution;
» To showcase the research carried out at the Research Units;

* To provide PhD students the opportunity to present their work, encouraging them to improve their communi-
cation and networking skills.

The Research Summit 2024 was organized differently at this year, with one extra day being added to the general
programme. Regarding the structure, 6 UA commissioners were responsible for 6 topics (Materials and Energy,
Information, Communication and Microelectronics, Environment and Ocean, Health and Society, Music and Digital
Cultures & Education for the XXI Century) to be discussed by international and national experts. The research units
coordinators also demonstrated in a pitch how the Unit has contributed to promoting inter, trans, and multidiscipli-
nary research approaches, projecting the future of the unit along these lines. On the following 2 days, presentations
by PhD students, as well as first and second cycle students involved in extracurricular research activities, took place,
with more training provided to Ph.D. students and a “Best communication Award” in the end of the Summit. We
thank the participants for their participation.

This Book of Abstracts and Proceedings, of the Research Summit 2024, is the result of remarkable contributions
from young scientists and PhD students working on the topics of the Doctoral Programmes of the University of
Aveiro. Although the Research Summit 2024 is aimed at young researchers, senior researchers have also contributed
to the success of the conference through their contributions, fostering discussion and collaboration in the research
papers included in the book of abstracts and proceedings. The presence of senior scientists and PhD supervisors
was very fruitful for all participants and it is hoped that young researchers and PhD students benefited from this
experience.

The organisers hope that this Research Summit 2024 was a remarkable opportunity for a fruitful exchange of ideas
between the participants and a milestone in the history of the Forums at the University of Aveiro.

Artur M.S. Silva
A. Gil Andrade-Campos

Aveiro, Portugal, July 2024.
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Abstract. O presente projeto de tese tem como objetivo analisar a relagdo entre a Responsabilidade Social Empresarial (RSE) e
o desempenho ESG (ambiental, social e de governancdo) das empresas.

Com o aumento das pressdes por parte dos stakeholders para praticas empresariais sustentdveis e transparentes (Amel-Zadeh et
al., 2017; Christensen et al., 2021), este estudo analisa a qualidade e a integridade das divulgacdes ESG das empresas, bem como
a persisténcia do desempenho ESG ao longo dos anos. Este projeto aborda também a questdo do greenwashing, procurando
identificar este tipo de préticas.

Neste sentido, a metodologia passa por uma andlise de conteddo das divulgacdes ESG, um estudo empirico sobre a persisténcia
do desempenho ESG e a aplica¢do de um modelo para detec¢@o do greenwashing. Este estudo visa contribuir para a compreensao
de como as empresas se estdo a adaptar as crescentes exigéncias sustentdveis e de como estas praticas impactam a relacdo com
os stakeholders.

Keywords: Responsabilidade Social Empresarial, ESG, Divulgagées, Desempenho, Greenwashing
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Abstract. Ding et al. (2022) Gender equality is one of the United Nations’ 17 Sustainable Development Goals (SDGs) to be
achieved by 2030. Fila e Lopes (2018) in Africa, the insistence on the prevalence of customs and traditions prevents female
ascension to any form of power that could mean the emancipation of women. This research addresses global social issues
(Zalata et al. 2022) including issues of promoting justice, sustainability in business, women’s empowerment, human rights,
employability and much more. The aim of this study is to analyse three aspects: firstly, the impact of gender diversity and the
intervention of managers in providing high-quality financial reports (earnings management); secondly, to analyse the impact of
gender diversity on corporate social performance issues (social responsibility); and thirdly, the impact of gender diversity on
companies’ financial performance.The study’s innovation lies in the unexplored market on the subject in question, and brings
insights that could contribute to a broader vision of top management in Angola. This study uses a sample of Angolan companies
over the last 10 years. The data is collected manually from the companies’ reports and accounts on their official websites and
on the website of Bodiva (the Angolan stock exchange regulator). Quantitative methods are used, with descriptive statistics and
ordinary multiple squares to achieve the intended objectives, with the variables based on the hypotheses defined through the
bibliographical development of each research essay. Finally, we will present our contributions and suggestions for future studies.

Keywords: Board gender diversity, corporate governance, earnings management, social-responsibility, Profitability, directors.
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Abstract. Recently, several critiques were addressed on the earnings management topic, especially on discretionary accruals, a
recurrent proxy to identify earnings management practices (e.g. Ball, 2013; Chen et al., 2018; Jackson, 2018). These critiques
are based on the lack of economic reasoning of discretionary accruals as a proxy for earnings management (Ball, 2013; Jackson,
2018) and econometric issues on the models used (Chen et al., 2018).

This thesis will address these critiques, contributing to advance the discussion on the best models and practices in earnings
management research. A sample of public European firms will be used, with data collected from Orbis BvD and Audit Analytics
for the period 2012-2022. This thesis will include the following three main topics, one for each article. First, an empirical
comparison of discretionary accrual models will be conducted, comparing seminal models results with other methods, such as
critics proposed solutions (e.g. Chen et al., 2018) and other models (e.g., F-Score by Dechow et al., 2011 and earnings co-
movements by Jackson et al., 2017). Machine learning methods will also be explored to ensure the reliability of their results in
identifying earnings management by comparing the different validation methods applied in the literature. Finally, a new approach
will be studied based on the specific deviations of accrued financial components. This approach assumes that specific accrued
financial components might be more informative than aggregate earnings in earnings management detection in non-financial
industries. The extent of manipulation of each financial component is a joint function of the opportunity to manage that financial
component, based in Jackson et al. (2017), and its deviation from the industry and from itself, during a certain period.
Theoretical implications will derive from this thesis on the earnings management literature, specifically on the use of discretionary
accruals. Practical implications will also emerge, providing more reliable frameworks for stakeholders to identify earnings
management practices.

Keywords: earnings management, discretionary accruals, machine learning
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Abstract. The literature on CEO remuneration is already extensive and has received attention from multidisciplinary research.
Today, it remains a key topic in public conversations about corporate influence and wealth distribution, with implications for
regulators, employers and shareholders. However, according to Shin (2012), the debate on this subject has been explored from
both the financial perspectives of Fama and Jensen (1983) and Jensen and Mecking (1976). According to Babchuck and Fried
(2003), the notion that managers wield authority in publicly traded firms, despite the separation of powers, dates back to the
work of Berle and Means (1932), who noticed a high level of discretion in management.In the 1980s and 1990s, a new corporate
governance model emerged - Financialized Corporate Governance - focusing on increasing shareholder value through execu-
tive decisions and managing corporate efficiency through maximizing dividends and maintaining high share through accounting
metrics. Financialization directs firm strategy, emphasizing on shareholder value and capital accumulation via executive remune-
ration schemes based on profit, share price, and return on equity. Therefore, we created the following study question to determine
whether businesses have put in place the required safeguards to guarantee and maintain this finance-based model: Is there a con-
nection between corporate governance and financialization?We posed the second question in light of the literature’s presentation
of the financialization ideology as a crucial component, the fact that financialization has benefited large company managers by
linking their compensation to stock market performance, and the fact that CEOs prioritize generating shareholder value when
allocating resources: Is there a connection between financialization and the CEO’s compensation schemes?Aiming to address the
two key study questions by examining data directly from the financial statements of companies listed on Euronext Lisbon from
2006 to 2022. Using SPSS and STATA, our first results demonstrate that financialized businesses pay their executives greater
wages. But further results are expected since we’re just begging to work our data.

Keywords: Financialization, Corporate Governance, Executive Compensation Systems, Shareholder Value

References.

Bebchuk, L. A., and Fried, J. M. (2003). Executive Compensation as an Agency Problem. Journal OfEconomic Perspectives,
17(3), 7192Betle, A., and Means, G. (1932). The Modern Corporation and Private Property (Macmillan (Ed.nd))Fama, E. F.,
and Jensen, M. C. (1983). Separation of Ownership and Control. Journal of Law and Economics, 26(2), 301325.Jensen, M.
C., and Meckling, W. H. (1976). Theory of the Firm: Managerial Behavior , Agency Costs and Ownership Structure Theory
of the Firm: Managerial Behavior , Agency Costs and Ownership Structure. Journal of Financial Economics, 3(4), 305360.
https://doi.org/10.1016/0304-405X(76)90026-XShin, T. (2012). CEO Compensation and Shareholder Value Orientation Among
Large US Firms*. The Economic and Social Review, 43(4), 535559.

Acknowledgements. This work is financed by national funds through FCT - Foundation for Science and Technology, I.P., within
the scope of multi-annual funding UIDB/04043/2020

38



Research Summit 2024
Research Forum of the University of Aveiro
16-19" July 2024, Aveiro. Portugal

O contributo da inteligéncia artificial na contabilidade de gestao

: t
Carolina Campos !

1. Universidade de Aveiro

* Corresponding author; T Presenting author; Accounting.

Abstract. A contabilidade de gestdo tem um papel importante no contributo para a tomada de decisdes operacionais e estratégi-
cas, no mundo dos negécios. De acordo Rikhardsson e Yigitbasioglu (2018) e Nielsen et al. (2015a) a contabilidade de gestdo
¢ o principal suporte para a tomada de decisdes e o controlo de uma organizag¢do.Recorrendo a diversas técnicas e ferramentas a
contabilidade de gestdo necessita de recolher, analisar e interpretar informacdes financeiras e ndo financeiras que permitam ava-
liar o desempenho financeiro das empresas e contribuir para que os gestores tenham informacdes tteis para a tomada de decisao.
Melhor informacio ird permitir melhores decisdes, que por seu lado, conduzirdo a criacéio de valor.No ambiente competitivo dos
negécios e num contexto de transformac@o digital e industrial, a inteligéncia artificial surge como uma ferramenta que podera
conduzir as empresas a uma vantagem competitiva sustentdvel. Pérez e Blasco (2022) refere que a contabilidade de gestdo vai
mudar no futuro préximo, uma vez que a ciéncia dos dados ird modular a forma como os contabilistas de gestdo fornecem as
informacdes para os processos de tomada de decisdo e servird de alavanca para obter uma vantagem competitiva. A integracio
de sistemas de inteligéncia artificial na contabilidade de gestdo permite a automatizacéo de tarefas, o tratamento de grande quan-
tidade de dados num curto espago de tempo, conduzir a previsdes melhoradas, utilizando algoritmos pode, ainda contribuir para
a deteg@o de erros. Para implementar com sucesso um sistema de inteligéncia artificial na contabilidade de gestdo € importante
o aval da gestdo de topo, a disponibilidade de recursos (financeiros, tecnolégicos, materiais e humanos), cultura organizacional
flexivel a mudanca e conhecimento.Marques et al. (2023) consideram necessdrio que as empresas se adaptem e comecem a
pensar na combinagdo de capacidades humanas e de sistemas inteligentes.Portugal e a Unido Europeia, t¢m promovido a adogdo
de sistemas de inteligéncia artificial, reconhecendo que a sua adog¢do podem contribuir para o desenvolvimento econémico e
competitivo. No entanto, também tém revelado preocupacdes na regulamentacio de sistemas de inteligéncia artificial, na medida
que poderio fragilizar os principios e valores adotados pela Unido Europeia. A implementacdo de sistemas de inteligéncia arti-
ficial na contabilidade de gestdo pode contribui para melhorar a tomada de decisdes, e deste modo as empresas melhorarem os
seus resultados, contribuindo para o crescimento econémico nacional e europeu.

Keywords: Contabilidade de Gestdo, Inteligéncia Artificial; Tomada de decisdo
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Abstract. Na presente proposta de tese pretende-se investigar sobre os beneficios fiscais no ponto de vista de sua relevancia para
o desenvolvimento econémico dos paises subdesenvolvidos, particularmente em Mogambique, buscando evidenciar os resultados
que sdo gerados a partir deste mecanismo de estimula¢@o de investimentos comparando-os com o custo da rentincia de arrecada-
¢do da receita tributdria proveniente dos impostos. A motiva¢do para a investigacdo a ser desenvolvida estd assente, sobretudo,
no interesse de analisar se o sacrificio realizado pelo Estado, ao abdicar da arrecadag@o parcial ou total de impostos que seriam
cobrados as entidades abrangidas pelos regimes de beneficios fiscais, é de facto um fator dinamizador da economia, e se nao
afeta indiretamente o principio constitucional da igualdade no que concerne ao tratamento dos contribuintes, por um lado, e por
outro lado, dado que o Cédigo de Beneficios Fiscais, em Mocambique, foi reformulado em 2009, pode-se questionar, com base
nos ultimos acontecimentos nacionais e internacionais, o ajustamento daquelas normas ao atual contexto econdémico e social do
pais. Por isso, espera-se que os resultados desta investigacdo, na qual se perspetiva utilizar a abordagem quali-quantitativa se-
guindo trés ensaios, sendo o primeiro de revisdo sistematica da literatura sobre a relevancia dos créditos fiscais por investimento,
o segundo sobre a repercussido dos créditos fiscais por investimento no desenvolvimento econémico de Mocambique e o terceiro
sobre os créditos fiscais por investimento e o atual contexto econdmico mogambicano, cujo objetivo é apresentar um contributo
para a avaliacdo das politicas fiscais na medida que a investigacao possa (i) constituir uma base de reflexao sobre a adequacio dos
beneficios fiscais em vigor para o atual cendrio de negdcios, no ponto de vista de sua eficiéncia e eficicia, (ii) contribuir como
uma base empirica para futuras investigagdes sobre a efetividade dos fatores que influenciam positivamente no desenvolvimento
econdémico e no crescimento econémico com a implementacio dos beneficios fiscais.

Keywords: Beneficios Fiscais; Crédito Fiscal por Investimento; Desenvolvimento Economico.
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Abstract. Esta pesquisa de investigagdo aborda a Economia Circular (CE) como uma ferramenta agregadora dos Objetivos de
Desenvolvimento Sustentdveis (ODS) nas maiores empresas de eletricidade do Brasil, Espanha e Portugal. A pesquisa planeja
estudar os pontos de ligacdo entre a EC e os ODS, analisando quais as praticas adotadas na EC que fomentam a sustentabilidade
e a legitimacdo das organizac¢des corporativas junto aos stakeholders.

A investigacdo estd enquadrada a luz das teorias da Legitimidade e Institucional. A metodologia adotada tem a natureza explo-
ratéria, numa perspectiva qualitativa, que permitird ampliar o conhecimento sobre a materialidade no reporte dos ODS, reconhe-
cendo as referéncias e praticas que vinculam as organizagdes corporativas com os principios EC e a agenda da ONU/2030.

A investigac@o contribuird para o fortalecimento da sustentabilidade corporativa ao produzir insights sobre como as maiores
empresas de eletricidade estdo se comportando para tornar a economia circular mais sustentdvel.

Keywords: Sustentabilidade; Objetivos de desenvolvimento sustentdvel (ODS); Economia Circular(EC); Teoria da Legitimi-
dade; Teoria da Institucional; Setor Elétrico.
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Abstract. Dispersa pelo mundo, a economia social é um setor fundamental no desenvolvimento e acompanhamento das comuni-
dades onde o Estado, por vezes, ndo consegue chegar (Ruela & Albuquerque, 2016). Tendo a responsabilidade acrescida de uma
boa fatia dos rendimentos depender tanto de subsidios estatais, bem como de mecenas privados ou particulares, as Entidades do
Setor ndo Lucrativo (ESNL), ndo s6 devem prestar contas aos demais stakeholders, mas também as devem divulgar nos meios
que tém ao seu dispor (Verissimo, 2021). No caso das Instituicdes Particulares de Solidariedade Social (IPSS), perante o artigo
14.z-A do Decreto-Lei nz 172-A/2014, elas sdo obrigadas a divulgar a prestagdo de contas no seu sitio oficial da internet, caso
que nem sempre acontece (Ferreira et al., 2022). Este trabalho tentard apurar e explicar alguns dos determinantes que influen-
ciam a publicacdo das contas destas institui¢des. Para tal, do universo das mais de cinco mil entidades em Portugal, sera criada
uma amostra estratificada, por forma a garantir a representatividade dos vdrios tipos de entidades. De seguida serd criada uma
base de dados com os dados econdmicos e financeiros das institui¢des, perfil do presidente e nivel de reporte. Os dados serdo
recolhidos dos relatérios e contas, dos sites das institui¢des, e ainda, através da realizagdo de entrevistas. Serdo analisados vérios
exercicios econdmicos para assim se conseguir ter uma ideia da evolucao da realidade estudada. Por fim, os dados serdo tratados
no programa Microsoft Excel e analisados no programa STATA. No fim espera-se que as conclusdes reflitam que a divulgacéo
da prestacdo de contas pode ser influenciada tanto por determinantes internos (caracteristicas das entidades e presidentes), bem
como por determinantes externos (isomorfismo coercivo ou mimético). Integrando o estudo com outras realidades geograficas,
serd feita uma comparagdo para ver se as conclusdes se verificam noutros paises.
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Abstract. A Contabilidade de Gestdo desempenha um papel crucial nas organizagdes, fornecendo ferramentas fundamentais
para o processo decisério e acompanhamento das mesmas. As Instituicdes de Ensino Superior Privadas (IESP) em Angola
enfrentam desafios devido a fraca funcionalidade da administracdo financeira, o que compromete a capacidade dos gestores
em tomar as melhores decisdes. Neste contexto, este projeto de pesquisa tem como objetivo implementar e validar o Custeio
Baseado em Atividades (CBA) na gestdo de uma IESP em Luanda, a fim de encontrar solugdes para a ineficacia das praticas de
gestdo existentes. A pesquisa adota uma abordagem qualitativa, quantitativa e descritiva, com base em trés ensaios cientificos.
O primeiro ensaio consiste em uma revisdo bibliogrifica que fundamenta teoricamente o tema, abordando a Contabilidade de
Gestdo, o CBA, a estrutura do ensino superior em Angola e conceitos relacionados. O segundo ensaio investiga as préticas de
contabilidade de gestdo nas universidades, com foco na implementacido do CBA, desafios, beneficios e resultados observados. O
terceiro ensaio compreende um estudo de caso em uma IESP para desenvolver um modelo especifico de CBA adequado a sua
gestdo. O objetivo € explorar como o CBA pode avaliar os custos das atividades académicas e administrativas da institui¢do,
fornecendo insights valiosos para a tomada de decisdo e aprimoramento da gestdo financeira. A aplicacdo do CBA espera-se
trazer beneficios prdticos, tais como melhorias na gestdo, imputag¢do de custos, processos internos, crescimento e satisfagcao
dos stakeholders. Espera-se também que isso resulte na criacdo de um modelo de apoio a tomada de decisdo, destacando a
importancia do sistema na educagdo. Em suma, a implementagdo do CBA na gestdo de uma IESP em Luanda visa superar os
desafios enfrentados devido a deficiéncia na administragdo financeira, proporcionando uma gestdo mais eficaz, andlise clara dos
custos de cada processo e politicas de decisdo mais realistas. A pesquisa pretende contribuir para o aprimoramento da gestdo e
tomada de decis@o nas institui¢des de ensino superior privadas em Angola, destacando a importancia da Contabilidade de Gestao
e do CBA nesse contexto especifico.

Keywords: Contabilidade de Gestdo, Custeio Baseado em Atividades, Instituicées de Ensino Superior Privadas, Estudo de
Caso, Angola
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Abstract. O Custeio Baseado em Atividades (CBA) surge por volta dos anos 80, pelos seus precursores Kaplan e Cooper,
para fornecer informagdes mais precisas sobre os custos aos gestores e facilitar a tomada de decisdes estratégicas adequadas
sobre a combinacdo dos produtos, a fixacdo de precos, a melhoria e avaliagdo dos processos empresariais, (Cooper & Kaplan,
1988; Johnson & Kaplan, 1987). A partir da década de 90, tornou-se numa das dreas mais investigadas em Contabilidade de
Gestao. A sua adog¢@o ou implementacao por parte das empresas € explicada por diferentes fatores contingenciais que podem
variar de acordo com a dimensdo da empresa, contexto, pais, regido, cultura organizacional, entre outros, (Otley, 1980). O
presente estudo tem como objetivo determinar os fatores contingenciais que influenciam o nivel de adog¢éo ou implementagao
do método CBA na provincia de Luanda-Angola. O mesmo ¢é abordado a luz da teoria da contingéncia. O estudo serd aplicado
na provincia de Luanda-Angola por ser a provincia com maior nimero de empresas, adota a pesquisa quantitativa, o método de
amostragem serd por acessibilidade num universo de 2 505 empresas, a recolha de dados serd efetuada por via de inquéritos, que
serdo distribuidos por correio eletrénico, numa primeira fase, e numa segunda fase de forma presencial nas empresas que nio
o preencheram via correio eletrénico na primeira fase. A presente tese de doutoramento terd o formato de uma tese tradicional,
isto é, formada por capitulos sendo que o primeiro capitulo versard sobre a introduciio que apresentard uma contextualizagido
e justificacdo do tema em si, objetivos e questdes de investigagdo. O segundo capitulo serd de revisdo da literatura, onde se
avaliard, analisard, resumird e apresentard as principais discussdes sobre o tema por via de uma revisdo sistematica da literatura,
que serd realizada com recurso a artigos extraidos da base de dados da SCOPUS e da WEB of SCIENCE, por serem bases de
dados amplamente reconhecidas em termos académicos. O terceiro capitulo serd o de metodologia, onde serdo detalhados os
principais procedimentos metodolégicos utilizados, a técnica de recolha de dados, amostra e o processamento dos dados, bem
como explicacdes sobre modelos econométricos a utilizar. O quarto capitulo abordard a andlise e interpretagdo dos resultados
obtidos, discussdo dos mesmos através da comparaciio com outros estudos jd realizados em outros pafses. O quinto capitulo
apresentard as conclusdes finais da tese bem como limita¢des e sugestao de linhas de investigacdo futura.
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Abstract. The global push for sustainability has spurred the establishment of accounting standards addressing environmental,
social, and governance (ESG) issues, with significant advancements seen since 2020, including initiatives by TCFD, CDSB,
and the European Union, among others. Major audit firms have been instrumental in providing metrics for ESG impact reports.
The endorsement of guidelines for a Sustainability GAAP accounting standard by the 2020 World Economic Forum highlighted
the importance of standardization. The creation of the International Sustainability Standards Board (ISSB) in September 2021
marked a pivotal moment, consolidating initiatives like SASB, GRI, IIRC, VRF, and CDSB in 2022. Also, ISSB and EFRAG
declared a common goal of agreeing on a framework to maximize the interoperability of their standards and align critical climate
disclosures.

The ISSB, like the International Accounting Standards Board (IASB), follows a structured due process. This process, which
includes public consultations on proposed standards, ensures the incorporation of global stakeholder input and enhances the
transparency and credibility of the standards. In March 2022, ISSB released its inaugural exposure drafts, addressing general
requirements and climate-related disclosures, leading to final standards in June 2023. Brazil became the first country to adopt
ISSB’s sustainability standards, integrating them into its regulatory framework with a phased transition to mandatory use by
2026.

Over 20 jurisdictions, representing over half of the global GDP, have announced plans to align with the ISSB standards, which
indicates broad international support. This global backing reassures us about the widespread acceptance of sustainability repor-
ting. However, as a new entity, the ISSB faces challenges in gaining legitimacy and acceptance similar to those encountered
by the IASB. Research suggests that stakeholder participation and lobbying significantly influence standard-setting processes,
highlighting the need for further studies on the ISSB’s issues and post-implementation effects.

In this context, the research aims to investigate the ISSB sustainability standards regarding lobbying issues and the post-
implantation effects of these standards in the Brazilian financial sector sustainability disclosures. It will be structured into five
sections: an introduction, a literature review, an examination of lobbying issues, an analysis of post-implementation effects, and
conclusions. Key research components involve delineating stakeholder groups, examining comment letters, and applying statisti-
cal techniques like p-value and chi-square tests. The findings aim to contribute to understanding the ISSB’s role in sustainability
reporting and its implications for corporate practices.

Keywords: lobby, ISSB, sustainability, standards, post-implementation, financial sector, Brazilian
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Abstract. A sustentabilidade tem sido tema recorrente de debates financeiros, sendo muitas vezes percebida como um obstdculo
ao desenvolvimento e ao crescimento econdmico. Em resposta, a ONU distribuida, em 2015, 17 Objetivos de Desenvolvimento
Sustentdvel (ODS) para um mundo mais sustentdvel e justo. Neste contexto, empresas e governos estio ajustados a estabilidade
financeira e a sustentabilidade (Battiston et al., 2021).

Essa preocupacdo com a sustentabilidade tem refletido no interesse dos stakeholders (Adeneye et al., 2022). No entanto, obser-
vam que a integra¢do do desempenho ESG nas estruturas de capital ainda ¢ limitada. Isso sugere uma necessidade de exploragio
mais profunda, pois a sustentabilidade pode estar incorporada na gestdo financeira das empresas, especialmente em relacio a
volatilidade das estruturas de capital.

Na andlise na base de dados Scopus encontrou apenas 11 artigos relacionados a estrutura de capital (trade-off) e sustentabilidade.
Esses resultados corroboram com Ellili, N. (2023), que propdem estudar o impacto da sustentabilidade ambiental nas decisdes
corporativas, incluindo aspectos como a estrutura de capital.

Inovando neste campo, esta pesquisa se concentra nos impactos e na relacéo da sustentabilidade com a teoria do trade-off. Em
vez de focar na alavancagem, esta andlise utiliza a proposta varidvel de DeAngelo e Roll (2015), que mede o nivel de estabilidade
das empresas.

Para realizar esta andlise, serdo usados dados via software Economatica, entre 2003 e 2022 no Brasil. Utiliza-se o software Stata
18, com modelos de regressdo estdticos e generalizados, bem como uma anélise de causalidade de Granger.

As varidveis dependentes incluem a volatilidade das estruturas de capitais, o risco de carbono e a qualidade das divulgacgdes sus-
tentdveis. As controladoras independentes abrangem o tamanho das empresas, crescimento de vendas, Market-to-book, capex,
ROA, ROE, pegada de carbono, consumo de energia renovavel e compromisso corporativo com a¢des de mudanga climdtica.
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Abstract. Os beneficios fiscais sdo um importante instrumento de politica publica, representando uma despesa fiscal do Estado.
Com base na premissa de que a Investigacdo e Desenvolvimento (I&D) é um fator essencial para a inovag@o e o crescimento
econdmico, governos de todo o mundo tém procurado formas de estimular estas atividades, nomeadamente através de incen-
tivos fiscais a I&D empresarial. Em Portugal, o Sistema de Incentivos Fiscais a Investigagdo e Desenvolvimento Empresarial
(SIFIDE) é um beneficio fiscal que opera como um crédito fiscal. No entanto, a eficicia dos incentivos fiscais a I&D é um
tema que, embora ndo seja recente, ndo é consensual. Enquanto alguns estudos apontam para um efeito positivo na inovagao
e no desempenho econémico (e.g. Ivus et al., 2021; Minniti & Venturini, 2017), outros indicam que os resultados podem ser
ambiguos e influenciados por diversos fatores (e.g. Chen & Gupta, 2017; Choi & Jeong, 2015; OECD, 2023). Este trabalho
tem como objetivo avaliar qual o impacto do SIFIDE na inovagdo em Portugal. A avaliacido do impacto dos incentivos fiscais a
1&D, apresenta muitos desafios. Se, por um lado, as medidas disponiveis para medir a inovacdo e o desempenho econémico sao
imperfeitas, por outro lado, verifica-se, numa andlise preliminar, que ndo existem ou néo estdo publicamente acessiveis diversos
dados em Portugal, essenciais para uma adequada avalia¢do dos efeitos do SIFIDE. Um exemplo, sdo as despesas na vertente
indireta de 1&D, como as contribui¢des para fundos de investimento, que ndo tém sido consideradas nos estudos efetuados e que
pode enviesar os resultados obtidos. A fragmentagdo dos dados e a auséncia da sua disponibilizagdo ao publico, ndo permitem
a sua rastreabilidade e afericdo do efetivo investimento em 1&D realizado. A metodologia proposta neste trabalho envolve uma
combinacio de andlise quantitativa e qualitativa, com foco nas empresas que beneficiaram do SIFIDE, procedendo-se a andlise
do processo de avaliagdo deste beneficio fiscal e a identificagdo dos desafios e oportunidades na disponibiliza¢do de dados para
medir o impacto do SIFIDE. No atual contexto econdémico e politico, onde se debate quais os setores e atividades que devem ser
estimulados e apoiados através de instrumentos de politica piblica, a avaliagdo do impacto do SIFIDE na promogao da inovagao
nas empresas, pode ser uma importante contribuicio para o poder legislativo.
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Abstract. Estudo baseado em fontes de arquivo, pretende analisar o papel do sistema de contabilidade na organizagdo e no
controlo da Real Fabrica do Tabaco de Lisboa, uma das mais antigas industrias monopolisticas do tipo manufatureiro existentes
em Portugal. A Real Fébrica do Tabaco de Lisboa (RFTL) foi o tnico produtor legitimo de tabaco em Portugal a partir de meados
do século do século XVII e perdurou nove reinados, num periodo de 188 anos. O objetivo é demonstrar o papel da contabilidade
e do controlo de gestdo quando associados aos desejos da coroa em matéria de captacio de impostos (Alvarez et. al, 2002),
contextualizado num regime politico absolutista € num setor altamente lucrativo cujo produto original € o tabaco. Este estudo
permite conhecer, para um periodo da histdria da contabilidade pouco estudado em Portugal, as praticas de contabilidade de
gestdo jd entdo implementadas, demonstrando que as mesmas ja eram utilizadas pelo estado/monarquia como forma de controlo
de custos e controlo da performance dos trabalhadores (Carmona & Macias, 2001).

Embora se fixe o periodo de exploracdo da RFTL entre 1656 e 1843, o Subfundo dispde de livros disponiveis entre 1664 e 1834
(Junta do Tabaco, 1833). A investigacdo concentra-se numa fase da industria portuguesa em que os estudos sao raros.

Com base no objetivo deste estudo, propde-se a seguinte pergunta de partida: Qual o papel da contabilidade na organizacgdo e
controlo na RFTL, em particular em termos de praticas de contabilidade de gestdo? Este trabalho abrange um longo periodo
temporal, todos referentes a quarta dinastia mondrquica. Vdrios regimes politicos caracterizam estilos de governacdo diferentes.
Este estudo contribui para a literatura internacional ao estudar a contabilidade e o controlo de gestdo num periodo da histdria de
Portugal pouco explorado. O interesse neste artigo pode ser aferido a dois niveis: na originalidade, porque consiste no estudo de
uma fébrica real cuja investigacdo ¢ inexistente, e, na influéncia do poder do estado nas praticas da contabilidade e do controlo
de gestdo.

Espera-se que esta investigacdo proporcione um entendimento de como as préticas contabilisticas sucederam no contexto orga-
nizacional e social da sua época (Gomes & Rodrigues, 2017), evitando-se uma descric¢ao histérica das técnicas tomadas isolada-
mente do seu contexto (Fleischman & Tyson, 1997).

Este estudo utiliza o quadro tedrico de Foucault na forma de estrutura conceptual que fundamenta a pesquisa e fornece uma
estrutura para a andlise e interpretagdo dos resultados (Bowden & Stevenson-Clarke, 2021).

Keywords: Real Fdbrica do Tabaco de Lisboa, Contabilidade de Gestdo, Controlo, Foucault
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Abstract. Tax planning is undeniably relevant for companies, influencing aspects such as cash flow, long-term growth, and
investments (Chen S., Chen X., Cheng, & Shevlin, 2010; Cho, 2020; Dinis, Martins, & Lopes, 2023; Landry, Deslandes,
& Fortin, 2013; Lastiati, Siregar, Diyanty, & Samingun, 2020; Parisi & Federici, 2023; Sdnchez-Marin, Portillo-Navarro, &
Clavel, 2016). On the other hand, tax collection plays a relevant role in maintaining the financial sustainability of governments,
representing an essential source of revenue to drive economic growth and ensure budgetary coverage (Cho, 2020; Flamini,
Vola, Songini, & Gnan, 2021; Vitols, 2023). In this dual context, the tax behaviour of companies has attracted growing interest
from researchers and policymakers (Clemente-Almendros, Camisén-Haba, & Camisén-Zornoza, 2021; Gaaya, N. Lakhal, & F.
Lakhal, 2017; Ozbay, Adgiizel, & Karahan Gokmen, 2023).

In searching for gaps in scientific research on taxation, I found limited studies on the tax behaviour of family businesses
compared to non-family businesses (38 articles) and few articles on the relationship between earnings management and firm
tax behaviour (41 articles) in the Scopus database. Notably, no research has explored how earnings management influences tax
avoidance in a comparative analysis between family and non-family firms. Most of the 41 articles on earnings management refer
to accruals earnings management. Only 5 articles mentioned expressions related to real earnings management in their keywords.
In this context, I will verify the impact of real earnings management on tax avoidance in family firms compared to non-family
firms.

The research will culminate in three articles, one of which will be a literature review on the subject of the research (already
submitted to a journal), and the other two will be empirical studies on the impact of real earnings management on tax avoidance
in family businesses compared to non-family businesses.

The study population will comprise firm-year observation from non-financial companies listed on the official stock exchange of
Brazil, spanning from 2017 to 2022. The Economatica database will be utilized for extracting financial data from the companies’
financial statements.

Paneldata quantile regressions models will be used to assess the impact of real earnings management on tax behaviour in family
firms in comparison to non-family firms. As a means of increasing the robustness of the results, a statistical model based on
Generalized Estimated Equations (GEE) will be additionally used. The regressions will be done with the help of Stata 18
software.

Keywords: tax avoidance; family firms, non-family firms; real earnings management
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Abstract. Patient blood management (PBM) is a patient-centered, evidence-based, and systematic approach that aims to manage
and preserve the patient’s own blood, minimizing blood loss, and optimizing the patients physiological tolerance of anaemia,
which can improve patient outcomes while saving healthcare resources and reducing costs, due to the reduction in blood trans-
fusions and hospitalization days. Despite being a relatively new field of knowledge, there is already a wide range of articles
supporting the adoption of these measures. So much so that the World Health Organization urgently called for their integration
into various healthcare institutions. However, this integration can be challenging due to the culture of healthcare professionals
and the scarcity of resources, requiring precise allocation of them. Therefore, it is essential to understand the most determinative
characteristics of patients for adverse outcomes, such as long periods of intensive care unit stays, extended ward admissions, or
increased need for red blood cell transfusion. This can be achieved through the implementation of predictive algorithms, such as
Random Forests. In this study involving 834 patients undergoing PBM, the variable Transfusion was created with three levels: 0,
1, and >1, reflecting the quantity of transfused red blood cells. Analyzing it using a Random Forest revealed sensitivities of 0.95,
0.05, and 0.28 for the levels "0", "1", and »1", respectively. Due to the imbalance in classes, a model was trained with a balanced
dataset, with 64 observations for each transfusion level (representing 70% of the >1 level observations). In this new model, sensi-
tivity improved to 0.98, 0.73, and 0.89 for the same levels, with Hemoglobin measured at the consultation, Glomerular Filtration
Rate, EuroScore, and Platelet level, Age, Surgery and Creatinine level identified as the most important variables.

Keywords: PBM, Machine Learning, Transfusion
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Abstract. Primary Health Care (PHC) is centered around the needs of individuals and communities, addressing aspects of phy-
sical, mental, social, and well-being health. It is essential to monitor whether services are being well provided to the community.
In recent years, PHC has undergone a reform to transform it organizationally, allowing for greater proximity to communities and
better service delivery. In this regard, Health Indicators have been implemented, aiming for each Unit to manage and improve it
according to the results of the indicators. Their results calculate the weighted score of the Multiprofessional Team Performance
Index (IDE), indicating the team’s overall performance in that unit. This study aims to find a possible correlation and proximity
between certain indicators and their impact on Health Care Unit management and to predict their behavior so that actions can be
anticipated.

Data were collected from the Primary Health Care Identity Card website - Contracting, Indicators. The databases corresponded
to all months of each contractual year of 41 Health Units of ACES of Baixo Vouga. After the database was finalized, the corre-
lation between different indicators was evaluated with all data and the correlation between indicators only with data from USF
Arte Nova. From here, the analysis was restricted only to USF Arte Nova. An exploratory analysis was carried out, to evaluate
if the behavior of different indicators of the same dimension was similar, with subsequent analysis of the consistency of different
dimensions. Then, a hierarchical clustering of time series with Dynamic Time Warping distance measure was performed. Finally,
for modeling the indicators, the time series approach was used to perform trend and seasonality decomposition models and find
the best way to predict indicator results in the following months.

All statistical analysis was performed using R and RStudio, with the majority presented in shiny app format.
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Abstract. Association coefficients play a fundamental role in quantifying relationships between variables across various
disciplines. In the scope of the thematic line BioMathemathics of the Center for Research and Development in Mathematics and
Applications (CIDMA) and funded by the FCT, this work presents a comprehensive study on confidence intervals for association
coefficients, focusing on Pearson’s coefficient and Cramer’s V. We explore the calculation of confidence intervals for Pearson’s
coefficient through Fisher Z transformation alongside bootstrap methods. Similarly, confidence interval estimation for Cramer’s
V is investigated using three distinct methodologies: Chi-square statistic, Fisher’s Z transformation, and bootstrap techniques.
Furthermore, we delve into the analysis of the difference between two Pearson’s correlation coefficients (1-2) employing Zou’s
confidence interval method (Zou [2007]), Wilcox-Muska (Wilcox, R. R., & Muska, J. [2002]), and Bootstrap methodologies.
Additionally, we investigate the disparity between Cramer’s V coefficients (V1-V2) using an adapted version of Zou’s method
and Bootstrap techniques.

Moreover, to facilitate practical implementation, we complement our theoretical developments by gathering existing R packages
for established methods and developing R code for newly devised methodologies, such as the adaptation of Zou’s method.
Our findings provide researchers with robust tools and methodologies for accurately estimating and comparing association
coefficients, thereby enhancing the reliability of statistical analyses in various domains.
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Abstract. Major depressive disorder (MDD) is a disabling mental illness with high prevalence worldwide. Diagnosis is subjec-
tive due to the lack of reliable and reproducible biomarkers and knowledge of pathophysiology [1]. Lipid plasticity appears to
play a role in brain dysregulation during depression. Additionally, high-fat diet (HFD) characterized by a higher saturated fats
and lower omega-3 fatty acids intake impairs brain function and increases the vulnerability to depression-like behavior. Associ-
ated conditions, such as obesity and metabolic syndrome, are causal risk factors for depression [2]. However, it is unclear how
treatment with antidepressants or supplementation with omega-3 fatty acids, which have beneficial effects in the treatment of de-
pression, may mitigate lipidome alteration in depression and contribute to restoring brain homeostasis [3].In this PhD work, we
aim to contribute to the understanding of brain lipidome plasticity during MDD, with antidepressant treatment, and in combina-
tion with HFD or microalgae dietary supplementation, as source of omega-3 fatty acids, using advanced lipidomics approaches.
The zebrafish, which has high genetic and metabolic homology with humans, will be used as a valid experimental model to study
depression [4]. The results of this project will provide new insights, useful as diagnostic biomarkers, and therapeutic monitoring,
as well as new therapeutic strategies.
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Abstract. Fig (Ficus carica), which can be consumed both fresh and dried, is an unexplored source of oligosaccharides and
soluble dietary fibers (SDF). It was reported that F. carica polysaccharide extract has a beneficial effect on the human gut [1],
nevertheless, figs polysaccharides, oligosaccharides, and SDFs composition and prebiotic activity have never been disclosed. Di-
etary fibers are classified as insoluble or soluble, based on their solubility in water [2]. SDFs with DP > 10, and oligosaccharides
(DP 39) were found to be associated with prebiotic activity [3]. Prebiotic activity of SDFs and oligosaccharides constitute a
relevant research topic and their introduction in industrial food products could be important for human health. Our objective is
to isolate, identify and characterize oligosaccharides and polysaccharides of F. carica to identify their possible prebiotic activity.
Their hydrolysis resistance during upper-gastrointestinal digestion and potential for microbiota and metabolite modulation will
be evaluated. Figs will be proposed as a functional ingredient for food formulations, based on their natural sweetness added to
the prebiotic potential associated with the composition in SDFs and oligosaccharides. To the present, we analyzed two different
Portuguese varieties of fig, namely Lampa Preta fresh and Pingo de Mel, both fresh and dried, at different maturation stages.
Dialysis with two different cut-offs (1 kDa and 12-14 kDa) were performed on each sample, and after that, the soluble and insolu-
ble fractions were separated, and their total sugar analysis was performed by GC-FID. 82-89% of the total polysaccharides were
retained in the insoluble fraction. Uronic acids were the most abundant sugars both in the insoluble (44-62% of total sugars), and
soluble fractions (54-72%), suggesting that pectic polysaccharides are present in a large quantity. Moreover, the oligosaccharides
profile of soluble fractions with molecular weight higher than 1 kDa, obtained by HPAE-PAD, suggests the presence of pectic
oligosaccharides.
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Abstract. Porcine cartilage is a by-product of meat industry with potential high value due to its unexploited content of gly-
cosaminoglycans. Glycosaminoglycans are negatively charged polysaccharides constituted by a disaccharide repetitive unit of
galactosamine or glucosamine and L-iduronic acid or D-glucuronic acid. These polysaccharides are commonly attached to core
proteins, forming proteoglycans. Depending on sugar composition and sulphate pattern, glycosaminoglycans are classified as
heparin, chondroitin sulphate, keratan sulphate, and hyaluronic acid. In this proposal, it is hypothesized that the knowledge of
structural details of glycosaminoglycans present in porcine cartilage, a meat industry by-product, can allow to define different
applications for their valorisation, including technological food ingredients as phosphate substitutes, emulsifiers, and chelating
agents. To test this hypothesis, glycosaminoglycans extracted from porcine cartilage, will be characterized to present a portfolio
of glycosaminoglycans which could be used to different applications (Ferreira, Sonia S., et al. 2018). Highly negatively charged
oligosaccharides derived from glycosaminoglycans will be tested as substitute of the phosphates in a ham matrix, amphipathic
proteoglycans will be tested as emulsifiers (Reis, Sofia F., et al. 2023) and negative charged glycosaminoglycans due to their
carboxyl and sulphate groups, will be tested as chelating agents (Savani, Priya, et al. 2023), leading to development of new food
technological ingredients.

Keywords: Glycosaminoglycans, porcine cartilage, by-product, emulsifier, chelating agent, phosphates substitutes.
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Abstract. Cannabis sativa, one of humanity’s oldest plants, has long been a subject of historical discussion. Its main active
compounds are cannabinoids, and the most well-known ones are 9-tetrahydrocannabinol (THC), responsible for its psychoactive
effects, and cannabidiol (CBD), acknowledged for its therapeutic benefits such as antioxidant and anti-inflammatory properties.
Overall, a total of 125 cannabinoids have already been identified [1]. This plant also includes a complex array of other active
substances, particularly terpenes, flavonoids, and other compounds [2].Current research on using extracts or isolated compounds
from C. sativa for colorectal cancer (CRC) treatment suggests their potential as antitumor agents, capable of inhibiting CRC cell
growth [3]. However, further investigations are needed to understand the underlying mechanisms of these effects, including ex-
ploring compound interactions and the impact of minority plant compounds.The present work aims at optimizing the extraction
procedure of C. sativa, including the use of different solvents applied to non-decarboxylated and decarboxylated plant material,
to achieve the highest yield and to obtain several extracts rich in different bioactive compounds, focusing on the enhancement of
their biological application potential.

To establish the profile of valuable phytochemicals of C. sativa inflorescences, several organic extractions were performed using
different solvents. Extraction yield, cannabinoids and other phytochemicals content, and antioxidant activity were analyzed th-
rough extracts. For cannabinoid analysis, both non-decarboxylated and decarboxylated forms of the plant were examined.

The main compounds detected by HPLC-MS were THCA, THC, and CBN. Regarding THCA recovery, the most promising non-
decarboxylated extracts were methanol (MeOHND) and hexane (HexND), while THC recovery was maximal when extracting
decarboxylated inflorescences with hexane (HexD). GC-MS analysis revealed that MeOHND had a higher number of sugars and
asparagine; the non-decarboxylated ethanolic extract exhibited a broader diversity of compounds, while the dichloromethane
extract was richer in fatty acids. In addition, the HexND contained mainly terpenes. As expected, extract decarboxylation deeply
decreased the number of terpenes in all extracts.

The most promising extract will be purified and isolated for comparison with the original extracts regarding bioactivity. Bioacti-
vity evaluations will be conducted using cell lines and a CRC animal model to assess their potential. This study has established
a customized extraction method to generate extracts rich in specific target compounds, potentially possessing varied biological
properties. The implications of these findings extend beyond the study, showing promise for addressing health issues such as
CRC. Our future research will further explore the therapeutic potential of these extracts.

Keywords: Cannabinoids, extraction, terpenes, ultrasound-assisted extraction, fatty acids, antioxidant
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Abstract. Polysaccharides are abundant, biocompatible, and versatile natural polymers ideal for various applications, including
biomedical [1]. In this work, chitosan, alginate and galactomannans were assessed for their potential as primary components
in the development of materials. Chitosan nanoparticles for DNA incorporation were made using two methods: electrosta-
tic complexation for instant formation [2] and covalent crosslinking with genipin [3] for subsequent DNA incorporation. The
nanoparticles prepared by coacervation were surface functionalized with a targeting agent (alendronate) using alginate oligosac-
charides as spacer. Galactomannans were studied for their ability to form crosslinked networks, with special focus on their ability
to form microparticles. The materials formed after supercritical CO2 drying (aerogels), freeze-drying (cryogels), and evaporative
drying (xerogels) were characterized.

Chitosan-DNA materials prepared by coacervation were confirmed to be in nanoparticle form. The size of the nanoparticles was
seen to be affected by chitosan molecular weight and volume of preparation, while not be affected by the method of agitation
nor buffer nature. Zeta-potential of the nanoparticles was positive for all the preparations. Genipin-crosslinked chitosan nano-
particles were seen to tend to aggregate in water, limiting their use as nanoparticles per se in aqueous systems. FTIR analysis
confirmed the successful conjugation of alendronate to alginate oligosaccharides. Locust bean galactomannan (LBG) was used
to form networks that, when dried, produced materials with varied properties: fluffy, nanoporous aerogels; fluffy, macroporous
cryogels; and film-like, non-porous xerogels. LBG based microparticles of different sizes were obtained using different micro-
particle preparation methodologies, and the size and morphology were characterized by SEM.

In conclusion, this study successfully employed chitosan, alginate, and galactomannans as polysaccharide building blocks to
develop innovative materials with potential applications in biomedical and industrial fields. Overall, the diverse functionalities
and adaptability of these biopolymers emphasize their potential as sustainable materials in a variety of applications.
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Abstract. The accumulation of methylmalonic acid (MMA), a by-product of propionate metabolism mostly recognised as a
clinical biomarker of vitamin B12 deficiency, emerges as contributing factor to a multitude of aging-related consequences. A
prevalent outcome of aging is the notable decline in reproductive health and the potential onset of infertility. However, the impact
of MMA accumulation on the male reproductive health is unknown. In this study, we aimed to assess the effects of a chronic
MMA accumulation on Sertoli cells (SCs), which are responsible for providing the nutritional support of spermatogenesis. Mouse
SCs (mSCs, TM4 cell line) were treated with increasing MMA concentrations (0.5, 1, and 5 mM). After 72 h, cellular viability
and proliferation were assessed through lactate dehydrogenase (LDH) release and Incucyte proliferation assays, respectively.
Metabolic activity was assessed using the MTT assay. LDH activity was also evaluated. Additionally, fluorogenic dyes JC-1
and CM-H2DCFDA were used to evaluate mitochondrial membrane potential and total ROS production, respectively. Finally,
lipid peroxidation and protein tyrosine residues nitration were evaluated using the Slot Blot technique. Our results demonstrated
that MMA accumulation had no impact on mSCs proliferation or viability. However, MMA increased mSCs metabolic activity
and mitochondrial membrane potential, indicating a potential increased mitochondrial activity. Overall, our findings suggest that
MMA impacts the metabolic and mitochondrial function of mSCs, further emphasizing MMA accumulation as an important
contributor for aging-related male (in)fertility.

Keywords: Aging; Male infertility; Methylmalonic acid; Mitochondria; Sertoli cells
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Abstract. Caloric restriction (CR) has been suggested as a strategy towards longevity and delaying the onset of age-related
diseases. It consists of the reduction of caloric intake while maintaining the essential energy and nutritional requirements to
achieve optimal health while avoiding malnutrition. However, the effects of this nutritional regimen on male reproductive health
have not yet been comprehensively studied. CR affects a variety of metabolic sensors, including sirtuins (SIRTs). Concerning the
testicular function and male fertility, SIRTs are known to interact with the hypothalamic-pituitary-gonadal axis and mitochondrial
dynamics. However, the interplay between CR-SIRTs-Male reproductive health remains unexplored. Thus, in our work we aimed
to elucidate the role of CR on male fertility, focusing on the impact in the effect over testicular SIRTs. For that, we used six-week-
old Wistar rats, divided in three groups (n=15): ad libitum feed group; calorically restricted group (fed with less 30% food that
control rats); and a group with GLP-1 administration (3.5 pmol/min/kg intraperitoneal for 28 days). As expected, CR promoted
a lower weight gain and a decrease in insulin resistance. Notably, GLP-1 administration, beyond the expected increase in active
GLP-1 levels, did not promote any change in glucose metabolism, hormonal profile and consequently in body weight. Concerning
sperm quality, CR promoted an increase in sperm head defects, while the GLP-1 administration improved sperm morphology. In
testicular tissue of rats subjected to GLP-1 administration, there were higher acetyl-lysine protein levels, when compared with
rats fed ad libitum or under CR. In the future, we strive to continue to study the testicular tissue of this animal model, in order
to assess the expression of different sirtuins, as well as to evaluate alterations in acetylation profiles through testicular proteome
analysis. Lastly, selected protein targets will be examined to elucidate the impact of CR on testicular function, and subsequent
correlation analysis of these targets with the established spermatozoa quality parameters will be performed.
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Abstract. Phosphates are food additives used for the retention of water in several protein-rich products, enhancing texture,
tenderness, succulence, and production yield in processed meats (Tarté, 2009). However, high values of phosphate intake have
been associated with cardiovascular comorbidity, and chronic kidney disease, justifying the search for clean-label substitutes (Ritz
et al., 2012). Alginate is an anionic polysaccharide from brown seaweed that when depolymerised into low molecular weight
oligo- and polysaccharides have potential as alternatives to phosphates in meat products, by mimicking their size and charge.
Alginate and alginate derived carbohydrates can be prepared and analysed by high-performance anion exchange chromatography
with a pulsed amperometric detector (HPAEC-PAD) to reach the needed molecular size. The carbohydrate composition of
an ideal fraction containing oligo- and polysaccharides can be introduced in cooked ham to test against phosphate use. For
comparison purposes, hams without the additive incorporation (negative control), with the addition of sodium tripolyphosphate
(positive control), and with alternative additives can be prepared. Overall, hams produced with alginate have the potential to
serve as a clean-label substitute of synthetic phosphates additives in cooked ham formulations.
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Abstract. Harmful blooms of cyanobacteria (CyanoHABs) are a common occurrence in freshwater bodies worldwide. Cya-
noHABs represent a human health threat due to cyanobacterial toxins, which have been detected amongst European countries
including Portugal (Benayache et al., 2019). For the detection of cyanotoxins the most conventional approaches include imaging
techniques, enzyme-linked immunosorbent assays (ELISA) or mass spectrometry. These approaches, however, show disadvanta-
ges in terms of requiring specific kits or even a laboratory environment with skilled personnel. For this reason, significant efforts
have been directed towards developing simpler and less costly screening tools for on-site detection. Biosensors comprise tools
that allow to convert specific biological information such as reactions between analytes or binding of molecules into different
types of signals, bringing advantages such as low-cost and high sensitivity whilst simplifying on-site screening.

Biosensors will be prepared based on enzyme inhibition assays, taking advantage of the interaction between cyanotoxins and
specific enzymes such as proteases and phosphatases (Oh et al., 2022). These biosensors will be further immobilized, allowing to
confer higher stability and portability for on-site screening. A gel-based approach will be taken, allowing to create a polymeric
matrix that can host these enzymes, preserving their forms and functions (Du et al., 2021). For the preparation of these gels,
polysaccharides will provide promising and sustainable materials, bringing advantages such as biocompatibility, and biodegrada-
bility. Additionally, their richness in hydroxyl groups will contribute with good targets for crosslink, allowing to assemble stable
(pH, ionic concentration, and temperature effects) structures for the biosensors (Li & Lin, 2021).

This work aims to develop novel biosensors for rapid cyanotoxins screening, assembling a tool that can be applicable outside of
laboratory settings. Immobilized biosensors will provide an easy and simple approach for on-site testing, allowing to monitor
CyanoHABs occurrence on freshwater bodies.
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Abstract. Glyphosate, the active ingredient in many herbicides, has been extensively used in agricultural practices worldwide.
Glyphosate can degrade into aminomethylphosphonic acid (AMPA), a metabolite with its own set of implications. Sertoli cells,
critical for maintaining spermatogenesis, serve as an essential model for assessing reproductive toxicity. This study aimed to
investigate the impact of glyphosate and its metabolite AMPA on TM4 Sertoli cell lines.

The cells were treated with medium supplemented with fetal bovine serum or insulin-transferrin-selenium (ITS). Concentrations
ranging from 0.1 to 25000 micrograms/L were employed for both glyphosate and AMPA. The concentration of 0.1 micrograms/L
represents the permissible limit in water according to the European Union standards, while 500 micrograms/L is the permissible
limit in Brazil. Cell proliferation was assessed using Sulforhodamine B (SRB) assay, which measures cellular protein content.
Metabolic activity was determined using the MTT assay, which evaluates the mitochondrial activity of cells. Six experiment was
conducted in triplicate to ensure statistical robustness.

The results revealed differential effects of glyphosate and AMPA on Sertoli cells. AMPA significantly reduced cell prolifera-
tion at concentrations of 0.1, 5, 30, 150, and 500 micrograms/L, while did not impact on cellular metabolic activity across all
concentrations tested. Conversely, glyphosate inhibited cell proliferation at the concentration of 0.1 micrograms/L and did not
affect cellular metabolic activity at the concentration tested. These findings suggest that AMPA may exert greater effects on cell
proliferation in Sertoli cells compared to glyphosate. This inhibition of cell proliferation at environmentally relevant concentra-
tions raises concerns about the potential reproductive toxicity of AMPA. Further studies elucidating the underlying mechanisms
of glyphosate and AMPA toxicity on Sertoli cells are warranted to better understand their reproductive health implications.

Keywords: Glyphosate; AMPA; Sertoli cells; Cell proliferation; Reproductive toxicity
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Abstract. Since its discovery, the Green Fluorescent Protein (GFP) has gained much attention, especially in biological ima-
ging.[1] The fluorophore responsible for the photophysical proprieties of the GFP is an imidazolone functionalized with a
benzylidene.[2,3] The synthetic analogues of this fluorophore are not very emissive in solution, due to the isomerization of
the carbon-carbon double bond. But restricting the double bond isomerization can considerably enhance the emission intensity,
a particular case of Aggregation-Induced Emission Enhancement, which has been proven by inserting the compound in a -barrel,
in the solid state, in a solid matrix and by interaction with biomacromolecules, increasing its potential as luminescent probe for
bio-imaging.[4] Using chemical modifications to restrict the double bond isomerization, such as cyclization and complexation,
the emission intensity of the analogues can also be restored.[S]Investigation on this topic has shown that the benzylidene substi-
tuents influence the photophysical proprieties of the GFP analogues, while adding substituents on the nitrogen can modify other
proprieties, such as solubility. Here, we have been using different substituents on different positions to enhance the emission
intensity of these compounds and target specific cellular components. The usability of these novel probes for use as specific
cellular markers for bio-imaging will be discussed in relation to their uptake by living cells and effects on their viability.

Keywords: Cellular Testing, Lumnescence; Biological Imaging; Imidazolones

References.

[1] Remington S. J. (2011). Green fluorescent protein: a perspective. Protein science : a publication of the Protein Society,
20(9), 15091519.

[2] Tsien R. Y. (1998). The green fluorescent protein. Annual review of biochemistry, 67, 509544.

[3] Yang, E, Moss, L. G., & Phillips, G. N., Jr (1996). The molecular structure of green fluorescent protein. Nature
biotechnology, 14(10), 12461251.

[4] Cacciarini, M., Nielsen, M. B., de Castro, E. M., Marinescu, L., & Bols, M. (2012). -Cyclodextrin as a mimetic of the natural
GFP-chromophore environment. Tetrahedron Letters, 53(8), 973.

[5] Ferreira, J. R. M., Esteves, C. I. C., Marques, M. M. B., & Guieu, S. (2022). Locking the GFP fluorophore to enhance its
emission intensity. Molecules. Advance online publication

Acknowledgements. Acknowledgements: Thanks are due to University of Aveiro, FCT/MEC, Centro 2020 and Portu-
2al2020, the COMPETE program, and the European Union (FEDER program) via the financial support to the LAQV-
REQUIMTE (UIDB/50006/2020 & UIDP/50006/2020), to the CICECO-Aveiro Institute of Materials (UID/CTM/50011/2019,
UIDB/50011/2020 & UIDP/50011/2020), to the Institute for Biomedicine iBiMED (UIDB/04501/2020 & UIDP/04501/2020),
financed by national funds through the FCT/MCTES, and to the Portuguese NMR Network. OL thanks FCT for her doctoral
grant (PRT/BD/154746/2023).

71



Research Summit 2024
Research Forum of the University of Aveiro
16-19" July 2024, Aveiro. Portugal

Cisplatin and Pd2Spermine impact on spleen The neglected organ

Tatiana J. Carneiro'- 1, Martin Vojtek?, Salomé Gongalves-Monteiro?, Ana L.M. Batista de
Carvalho®, Maria Paula M. Marques®, Carmen Diniz?, Ana M. Gil'

1. Department of Chemistry CICECO-Aveiro Institute of Materials, University of Aveiro, 3810-193 Aveiro, Portugal

2. LAQV/REQUIMTE, Department of Drug Sciences, Laboratory of Pharmacology, Faculty of Pharmacy, University of Porto, 4150-755 Porto,
Portugal

3. Quimica-Fisica Molecular, Department of Chemistry Department of Life Sciences, Faculty of Science and Technology, University of
Coimbra, 3004-535 Coimbra, Portugal

* Corresponding author; tatiana joao@ua.pt; T Presenting author; Biochemistry.

Abstract. The palladium(II)-complex with the biogenic amine spermine, Pd2Spm, has been studied as an alternative to cisplatin
(cDDP), potentially overcoming acquired resistance and high toxicity of the latter, particularly on TNBC [1,2]. The cDDP side-
effects have been described in kidney, liver and heart, while the effect on spleen is poorly characterized [3].

The present work reports an NMR metabolomics study of the polar metabolome and lipidome of the spleen of a cell-derived
xenograft mouse model of TNBC treated with either Pd2Spm or cDDP.

Results revealed a stronger impact of cDDP on polar metabolism of spleen compared to that of Pd2Spm, whereas the lipi-
dome was insensitive to both agents. The cDDP signature comprised increases in levels of glycine and isoleucine suggesting
impairments in spleen function of mediate immune response or recycle red blood cells, in tandem with increases in levels of
UDP-N-acetylglucosamine and trimethylamine-N-oxide reflecting a pro-inflammatory profile. Additionally, increases in levels
of purines- and pyrimidines-derived compounds indicate an enhanced salvage pathway possibly to recycle nucleotide bases
derived from DNA damage. Interestingly, Pd2Spm exposure barely impacted the metabolism of mice’s spleen. Nonetheless,
increases in levels of hypoxanthine and NAD+ may suggest some extension of oxidative stress, despite the absence of variations
in other antioxidant markers.

This work demonstrates the usefulness of untargeted metabolomics in evaluating drug impact on the mice organs, supporting
Pd2Spm as a promising alternative to cDDP due to the lower toxicity in the spleen.
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Abstract. Sacoglossan sea slugs, such as Elysia viridis and Elysia crispata, demonstrate a fascinating ability known as klepto-
plasty (Cruz & Cartaxana, 2022), where they incorporate chloroplasts from algal prey into their digestive system cells retaining
them functional. This adaptation allows them to utilize solar energy to synthesize vital biological molecules (Cruz et al., 2020,
Cartaxana et al., 2021). Lipids are essential components of cellular membranes; they play signaling roles and represent a source
of metabolic energy (Parrish, 2013). Hence, it is likely that lipids play a role in chloroplast retention, as chloroplast membranes
interact with the host cells to allow the retention of these organelles (Pelletreau et al., 2014). This study investigates how changes
in photosynthetic activity, promoted by starvation, impact the lipid composition of these sea slugs. Utilizing high-resolution
lipidomic techniques (C18-LC-HR-MS & MS/MS) alongside bioinformatics tools, we analyzed the lipidomes of sea slugs fed
on different algal sources (E. viridis fed on Codium tomentosum, E. crispata fed on Bryopsis plumosa and E. crispata fed on
B. plumosa) across different levels of photosynthetic activity, ranging from 100% to less than 20%. Glycolipids and sterols
were the lipid species that contributed more to discriminate groups with different photosynthetic activity. Glycolipids, exclusive
molecules of chloroplasts (Holzl & Dérmann, 2007), decreased progressively in E. viridis fed on C. tomentosum and E. crispata
fed on B. plumosa. Conversely, a rapid depletion was observed in E. viridis consuming B. plumosa. Additionally, a notable
increase in sterols was observed in specimens with diminished photosynthetic activity. This rise in phytosterols is likely due
to the breakdown of chloroplast membranes and lipid reserves, whereas animal-derived sterols were synthesized in response to
abiotic stress. The distinct patterns of lipidomic profiles associated with different levels of photosynthetic activity emphasize the
impact of photosynthetic activity loss on sea slugs lipidome.

Keywords: Elysia viridis, Elysia crispata, Lipidomics, Photosynthetic activity, Sacoglossa, Starvation tolerance
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Abstract. Unhealthy dietary habits such as the high intake of saturated fats and trans fatty acids (FA) are associated with
metabolic changes, imbalanced redox status, inflammation, and increased risk of non-communicable diseases (NCDs), inclu-
ding cardiovascular diseases and diabetes, which contribute to the occurrence of metabolic syndrome (MetS). This is a cluster
of several disorders including central obesity, diabetes, dyslipidemia, and hypertension, which has increased worldwide and is
considered a major public health (Cano-Ibéiiez et al., 2019). Omega-3 polyunsaturated fatty acids (PUFA), with recognized nutri-
tional and health-promoting properties, are discussed for eventually preventing MetS, mostly relying on their anti-inflammatory,
anti-diabetic, and anti-obesity effects (Mayer et al., 2021).

Microalgae are gaining attention as alternative sources of these PUFA, being polar lipids their main carriers. However, to exert
any health beneficial effect, polar lipids from microalgae must be digestible and capable of being absorbed by the human body,
in order to access the circulation system and to reach the target location, which is strongly influenced by bioaccessibility and
bioavailability factors (Demarco et al., 2022). However, these characteristics omega-3 polar lipids from microalgae are far from
being unveiled, precluding its functional claims. Therefore, this study aims to advance the bioprospecting of microalgae lipids
as sources of lipid reducing, antidiabetic, and anti-inflammatory agents, in chemico, in vitro and in vivo, and to evaluate the
bioaccessibility and bioavailability of omega-3 polar lipids from the most promising bioactive lipid extracts and corresponding
biomass, using in vitro (cell-based assays and static digestion model) and in vivo (zebrafish model) approaches. These samples
will also be characterized by lipidomics to identify their composition as sources of valuable lipids, and eventually the puta-
tive bioactive compounds. Results will highlight microalgae as sustainable sources of functional foods and health-promoting
ingredients to reduce MetS.
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Abstract. The study of neurogenesis and neuronal differentiation is crucial for addressing neuronal loss and synaptic degene-
ration, which is one of the hallmarks of Alzheimer’s disease (AD). Despite progress, effective pro-neurogenic therapies remain
challenging, which calls for a better understanding of neurogenic factors. In this context, previous teamwork has revealed BRI2
as a potential neuronal differentiation modulator, thus, its study may offer insights into the therapeutic potential for neurological
disorders marked by neuronal degeneration. BRI2 is a transmembrane protein that is cleaved by different proteases which results
in different BRI2 fragments (Martins et al. 2021). To clarify their role in neuronal differentiation we assessed BRI2 protein levels
and its proteolytic fragments throughout the differentiation of SH-SYSY cells and in primary neuronal cultures (PNC). Results
demonstrate that BRI2 protein and its proteolytic processing increases throughout the differentiation of SH-SYSY cells, and it
is higher at the early stages of differentiation of PNCs. Future work with pharmacological inhibitors of BRI2s proteases will
help enlighten the contribution of its processing to neuronal differentiation and, ultimately it will help clarify BRI2’s therapeutic
potential for neurological disorders characterized by neuronal loss.
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Abstract. Leydig cells (LCs) produce 95% of testosterone, playing a critical role in male fertility (1). Chromium (III) picolinate
(CrPic3) is used as a supplement with antidiabetic and antioxidant properties (2), although there are raising concerns regarding
its safety for male reproductive health (3). Using a rodent LC line, we investigated the cytotoxicity of increasing CrPic3 doses.
Exposing this cell line to palmitate (PA), we established an insulin resistance (IR) model, after which we exposed the LC to
varying concentrations CrPic3 to assess its antioxidant/antidiabetic effects. The exometabolome was analyzed using 1H-NMR,
mitochondrial function and oxidative stress were evaluated via immunoblot, and steroidogenesis was assessed by quantifying
androstenedione through ELISA. Our results uncover toxic effects of CrPic3 on LCs even at low doses under IR conditions.
Furthermore, CrPic3 failed to enhance glucose uptake, but restored the expression of mitochondrial complexes CII and CIII,
which alleviated oxidative stress in LCs, specifically by normalizing lipid peroxidation. While baseline androgen production
remained unaffected, CrPic3 promoted androstenedione production in LCs in the presence of PA, suggesting that it promotes
cholesterol conversion into androgenic intermediates in this context. With this study, we provide valuable insights into LCs
metabolism and antioxidant defenses, shedding light on benefits and risks of CrPic3, particularly in IR conditions. Given the
results, we recommend anyone contemplating the use of CrPic3 as a nutritional supplement to exercise caution.

Keywords: Chromium picolinate; trivalent chromium; Leydig cells; steroidogenesis; reactive oxygen species; antioxidants.
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Abstract. The characteristic aroma of "Pera Rocha do Oeste,"a significant Portuguese Protected Designation of Origin (PDO)
product [1], adds considerable economic value to its authenticity. The aroma of PDO fruit holds economic importance, aiding
in their recognition. These fragrances, stemming from volatile organic compounds (VOC), derive from metabolic pathways
such as lipoxygenase, -oxidation, and acetate-mevalonate pathways, which exhibit variances based on cultivar types [2]. To
identify the specific volatile profile of PDO "Rocha"pears, it is essential to select varietal compounds that remain consistent
regardless of orchard origin, storage conditions, or harvest year [3,4]. The objective of the study was to establish a unique volatile
fingerprint for PDO "Pera Rocha do Oeste'pears. Analysis involved PDO pears from various orchards, subject to different storage
atmospheres, and harvested over two consecutive years. A methodology employing headspace solid-phase microextraction (HS-
SPME) combined with comprehensive two-dimensional gas chromatography-mass spectrometry with time-of-flight analyzer
(GCEGC-ToFMS) was used. Out of the 130 identified VOC, compounds that do not have a fruit or pear odor descriptor
were excluded, allowing the reduction of the dataset to 66 compounds. The dataset was further reduced to 15 compounds, 2
alcohols, 12 esters, 1 sesquiterpene, taking into consideration only those that presented a low biosynthetic variability induced
by edaphoclimatic conditions, ripening stage, and anoxia storage environment. The volatile compounds selected, responsible
for the characteristic aroma of PDO pears, when normalized by total soluble solids, mass weight, and surface area, presented
normalized chromatographic areas independent of the harvesting year, ripening stage, and storage conditions. These markers
formed the foundation of a volatile signature, translated into a barcode visually distinctive to PDO pear. This barcode serves as
a supplementary tool for authentication of the PDO "Pera Rocha do Oeste,"highlighting its origin and ensuring its uniqueness.
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Abstract. Inflammatory skin diseases (ISD), including psoriasis, atopic dermatitis, or acne, are associated with oxidative stress,
overproduction of reactive species, and pro-inflammatory cytokines (Naidoo & Birch-Machin, 2017). Current treatments and
drugs are ineffective and inappropriate, showing low therapeutical efficacy or even significant side effects (Zaid et al., 2022).
Lipids and their derivatives play an important role in maintaining healthy skin as they form a protective barrier in the skin by
preventing water loss, helping to keep the skin hydrated, and blocking the entry of external elements (De Luca et al., 2021).
Polar lipids, such as phospholipids and glycolipids from seaweeds bearing omega-3 polyunsaturated fatty acids (PUFA), display
antioxidant, anti-microbial, and anti-inflammatory activities (Lopes et al., 2021), thus with potential to be explored as new
therapeutical agents to prevent or treat ISD (Conde et al., 2022). Despite being a highly attractive topic, it remains scarcely
explored. Therefore, this PhD thesis will use high throughput mass spectrometry-based lipidomic approaches as well as in
chemico and in vitro models aiming at bioprospecting of polar lipids bearing omega-3 PUFA from distinctly farmed seaweeds,
known to have dissimilar lipid signatures and bioactive potentialities, as sources of antioxidant, anti-inflammatory and anti-
microbial agents. Outcomes will highlight the polar lipids from cultivated seaweeds and rich in omega-3 PUFA as sources of
sustainable and premium ingredients, fostering new products and applications in cosmetic and cosmeceutical industries.
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Abstract. A range of protein-rich products is being developed as substitutes for meat to fulfill market demand. Achieving
desirable texture, aroma, and color in these alternative protein products is crucial. Polysaccharides constitute the principal
hydrocolloids used as texturizing agents in food matrices. Also, sulfated polysaccharides from red algae, due to their negative
charges, have been identified to exhibit functionalities in terms of gelatinization and viscosity (Bernaerts et al., 2018). In response
to the increasing demand for protein sources, the Food and Agriculture Organization (FAO) has highlighted insects as a viable
solution. The European Union’s recently approved the commercial utilization and consumption of insects. The yellow mealworm
(Tenebrio molitor larva) flour, with 54% protein content and composed of all essential amino acids, offers nutritional promise.
However, challenges arise regarding their digestibility, influenced by factors such as fat content and the presence of chitin in the
exoskeleton (Yi et al., 2016). This doctoral research focuses on investigating the textural potential of red algae polysaccharides,
particularly those from Gelidium (macroalgae) and, Porphyridium cruentum (microalgae), through interactions with Tenebrio
molitor protein. It is hypothesized that the gel-forming and viscosity properties of sulfated polysaccharides can be used as
binders in alternative protein-rich foods to modulate their texture. Understanding how these components interact, the project
seeks to enable the potential applications of these sustainable novel matrices

Keywords: Protein-polysaccharides; Texturizing agents; Exopolysaccharides; Mealworm; Microalgae; Seaweed
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Abstract. 3D bioprinting, the biological branch of 3D printing techniques, focuses on the biofabrication of living structures that
resemble native tissues, which can be used for diverse biomedical applications like tissue engineering, drug development or dise-
ases research. To achieve this, bioinks composed of cells and biomaterials are deposited in a layer-by-layer computer-controlled
way originating 3D constructs where cells survive and proliferate (Hull et al., 2022). Understandably, the performance of the
bioinks will deeply affect the outcome of 3D bioprinting process, and the characteristics of the final living tissue analogues (Bom
et al., 2022). Multiple types of bioinks have been developed, but hydrogel-based options are in the spotlight, with biopolyme-
ric hydrogels constituting a very relevant group of materials for these applications, given their resemblance to the extracellular
microenvironment, biocompatibility, and facile crosslinking (Teixeira et al., 2022). In order to improve the characteristics of
such hydrogels (e.g., their biological, mechanical or rheological properties), they are often combined with nano- and micros-
tructures, originating composite formulations with enhanced features or new functionalities (Cai et al., 2022).This presentation
summarizes the development of three composite bioinks by combining different biopolymers (alginate, cellulose and gellan
gum) with biobased nano- and microstructures. Specifically, the combination of alginate with curcumin-loaded cellulose ester
particles and HaCaT (keratinocyte) cells originated bioinks with drug-delivery ability that constitute a new approach for skin
tissue regeneration (Carvalho et al., 2023). On a different approach, the addition of nanofibrillated cellulose to a carboxymethyl
cellulose hydrogel enhanced the stability and printability of the all-cellulose formulations, showing promising results for the 3D
bioprinting of different cell lines. Finally, the addition of a nanohybrid composed of lysozyme nanofibrils and gold nanoparticles
granted a gellan gum hydrogel with conductive properties and high printability, that has potential to be used for the bioprinting
of 3D-cardiac tissue analogues.

Keywords: 3D bioprinting;, Composite hydrogel bioinks; Polysaccharides; Living constructs
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Abstract. Leydig cells are reliant on lipids and fatty acids for crucial functions such as structural integrity, energy metabolism
and steroid hormone synthesis, including testosterone production (Zirkin & Papadopoulos, 2018). Some drugs, such as the case
of carbamazepine (CBZ) primarily used for its anticonvulsant effects, may impact Leydig cell lipid metabolism and profiles
potentially and thus affecting it function and testosterone production (Gurcu, Sinem; Uncu, Ali; Uncu, 2023; Yamamoto, Terada,
Takahashi, & Imai, 2016). Understanding these interactions is pivotal for optimizing the management of conditions requiring
CBZ therapy while mitigating potential adverse effects on male reproductive health (A.Vermeulen, 1982; Abd-Ali Sabr, Zainab;
Karim, 2023). Thus in this study we aimed to assess the effects of CBZ on the lipidome and fatty acid profile of the BLTK-1 mice
Leydig tumor cell line. The plasticity of lipid composition was evaluated using LC-MS and GC-MS approaches. Our findings
revealed significant differences in the lipid profile between Leydig cells treated with CBZ and untreated cells. Regarding fatty
acids there was a notable change in FA 22:6 n-3, that was decreasing with increasing CBZ concentrations. Also an increase of
the n6/n3 ratio was noticed with CBZ concentration. Our results also indicate that CBZ exerts a significant effect on Leydig cell
lipids. Major difference were seen in the lipid species from the phosphatidylethanolamine (PE), triglycerides (TG), phospha-
tidylcholine (PC), lysophosphatidylcholine (LPC), phosphatidylserine (PS), phosphatidylglycerol (PG) and sphingomyelin (SM)
classes. Some PE and TG lipid species exhibited significantly higher levels in Leydig cells treated with 200uM CBZ compared to
controls. LPC, PS, PG and SM species showed decreased levels in Leydig cells treated with 200uM CBZ. The phospholipids with
the lowest p-values, were PG 40:4, PG 34:1, PC O-32:1, PC 32:2 and PE P-38:6. These findings suggest that these phospholipids
may serve as potential biomarkers for clinical applications assessing the effects of CBZ on Leydig cells.
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Abstract. The deadliest form of skin cancer is malignant melanoma (Menezes et al., 2016) and it is increasing worldwide (Garbe
etal., 2016; Lopes et al., 2022). Tumour resection combined with radiation and chemotherapy are part of the conventional clinical
treatment. However, these approaches have several limitations leading to failure in complete tumour eradication. Therefore, new
therapeutic approaches are needed (Siegel et al., 2016; Mishra et al., 2018; Tang et al., 2017). The main goal was therefore
to develop multimodal nanoplatforms for melanoma skin cancer treatment. The novelty of the present work is centred on
the development of nanoplatforms formed by upconversion nanoparticles (UCNPs) with a mesoporous silica shell (mSiO2)
to allow the loading of photosensitisers and anticancer drugs that, under NIR excitation will produce photodynamic therapy,
release of anticancer drug (chemotherapy) and plasmonic hyperthermia (photothermal therapy). For the targeted drug release,
mSiO2UCNPs functionalized with folic acid and mSiO2UCNPs with a retro-Diels-Alder-activated nanovalve, were developed.
The systems were afterwards loaded with doxorubicin and respective loading efficiency and release were then evaluated as well
as its cytotoxic effect on different melanoma cells lines. Results are not yet optimized, but more experiments will be performed
to improve the cells response.
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Abstract. Presently, there is no approved disinfection protocol for red blood cells (RBC) due to the collateral damages. An-
timicrobial photodynamic therapy (aPDT) can be an alternative method with promising outcomes. This approach refers to the
combination of light, oxygen and a photosensitizer (PS) to induce microbial inactivation through the prodution of reactive oxygen
species (ROS). Previous results of our group, using cationic porphyrin [5-(pentafluorophenyl)-10,15,20-tris(1-methylpyridinium-
4-yl)porphyrin tri-iodide] (Py+-Me-PF ), have demonstrated a remarkable antimicrobial activity for blood disinfection through
the photodynamic process. Staphylococcus aureus is one of the most important microorganisms isolated from the blood and
biofilm production by S. aureus is one of the most significant virulence factors of this bacterium as it prevents the penetration
of antibiotics. In this study, it was evaluated the effectiveness of Tri-Py+-Me-PF, in S. aureus biofilms. Results: The results
show that the Tri-Py+-Me-PF, in PBS, causes significant inactivation of the S. aureus in biofilms form (4.3 log), although the
susceptibility was attenuated in relation to planktonic cells. Conclusion: Effective reduction of Gram-positive bacteria biofilms
provided promised indications for its use in blood disinfection.

Keywords: Antimicrobial photodynamic therapy; Blood disinfection; Staphylococcus aureus biofilms.
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Abstract. DNA analysis has a major impact on court decisions in many countries, allowing to infer the identity of the perpetrator
of crime: incriminate a guilty person and/or exonerate an innocent person. However, courts should never base their decision
solely on DNA results, being DNA evidence fallible and having its own limitations [1].

Forensic DNA analyses are very sensitive, generating DNA profiles even from minute amounts of cellular material and detecting
DNA on trace material.

DNA profiles have a hidden side: artefacts, errors end uncertain evidence [2]. The high complexity of the genetic analysis of
crime scene samples is mainly related to the unknown number of contributors, low DNA quantity and quality and associated
stochastic effects.

It is becoming increasingly relevant to address activity level issues relating to mechanisms explaining how DNA became located
at the collection site: transfer, persistence, prevalence and recovery. Any contact can influence the gain/loss of DNA [3].
Quality assurance (accredited formats and certified reporting competence) is a pre-requisite for forensic genetic laboratories. It
is important to provide means that ensure that forensic scientists conclusions are as justifiable as their analytical methods [4].
Laboratories conform to ISO/IEC 17025:2017 reduce the risk of quality failures.

Forensic experts must be trained to calculate and communicate the value of the DNA results, avoiding prosecutor and defense
fallacies, misunderstandings with the meaning of the likelihood ratio (LR) and incorrect integration of the value of DNA evidence
with other evidence [5].

Scientists have an ethical responsibility to assist non-scientists to understand their findings and expert opinions. The commu-
nication of scientific expert opinion through expert reports is an important but under-researched issue. It is important to assure
that forensic science do not lead to wrongful convictions. The aim of this investigation is to highlight this problem, explaining
the main reasons of miscarriages of justice, so that they can be minimised, and the reliability of forensic science evidence can be
improved.
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Abstract. Foodborne diseases are a serious health problem worldwide, particularly due to bacterial resistance to antibiotics.
Escherichia coli and Salmonella spp. are among the most commonly reported bacteria in food outbreaks in various food ma-
trices, including milk, meat and eggs (Ot' Sullivan et al., 2019). Despite the available decontamination methods (Chacha et al.,
2021), bacterial food contamination continues to occur. Phages, viruses that only infect bacteria, have proved to be an effective
alternative to conventional methods to inactivate foodborne bacteria (Deka et al., 2021; Endersen & Coffey, 2020; Ot Sullivan
et al., 2019) . Thus, this study aimed to evaluate phage potential against E. coli (phage phT4A), in milk and ham, S. enterica
serovar Typhimurium (phage phSE-5) in milk, liquid whole egg and eggshell, and S. enterica serovar Enteritidis (phage phSE-P1)
in liquid whole egg, at 25 C. The results showed that phage phT4A was effective in reducing E. coli in milk and ham with a
maximum reduction of approximately 4 and 2 log CFU/mL, respectively. Phage phSE-5 also led to a significant reduction of S.
Typhimurium in milk (4 log CFU/mL), liquid whole egg (2 log CFU/mL) and eggshell (1 log CFU/mL). A maximum reduction
of around 6 log CFU/mL in S. Enteritidis concentration was obtained with phage phSE-P1 in liquid whole egg. Phage efficacy
was matrix-dependent, with better results in liquid than in solid matrices. In solid matrices the protocol can be optimized in order
to improve bacterial inactivation. However, the obtained results highlight the potential of phages to be applied in food to improve
food safety and thus prevent infectious diseases that can arise from the ingestion of contaminated food.

Keywords: foodborne bacteria, inactivation, phage biocontrol, food safety.

References.

Chacha, J.S., Zhang, L., Ofoedu, C.E., Suleiman, R.A., Dotto, J.M., Roobab, U., Agunbiade, A.O., Duguma, H.T., Mkojera, B.T.,
Hossaini, S.M., Rasaq, W.A., Shorstkii, 1., Okpala, C.O.R., Korzeniowska, M., & Guiné, R.P.F. (2021). Revisiting non-thermal
food processing and preservation methodsaction mechanisms, pros and cons: a technological update (20162021). Foods, 10,
126.

Deka, D., Annapure, U.S., Shirkole, S.S., & Thorat, B.N. (2021). Bacteriophages: an organic approach to food decontamination.
Journal of Food Processing and Preservation, 46, 122.

Endersen, L., & Coffey, A. (2020). The use of bacteriophages for food safety. Current Opinion in Food Science, 36, 18.
Ot’Sullivan, L., Bolton, D., Mcauliffe, O., & Coffey, A. (2019). Bacteriophages in food applications: from foe to friend. Annual
Review of Food Science and Technology, 10, 151172.

Acknowledgements.  The authors acknowledge financial support to CESAM by FCT/MCTES (UIDP/50017/2020
+ UIDB/50017/2020 + LA/P/0094/2020) and to CICECO-Aveiro Institute of Materials, UIDB/50011/2020 (DOI
10.54499/UIDB/50011/2020),  UIDP/50011/2020 (DOI = 10.54499/UIDP/50011/2020) & LA/P/0006/2020 (DOI
10.54499/L.A/P/0006/2020), financed by national funds through the FCT/MEC (PIDDAC). Mircia Braz thanks FCT for
the PhD grant (DOI 10.54499/2020.06571.BD). Carla Pereira acknowledges the FCT for the Junior Research contract (DOI
10.54499/CEECIND/03974/2017/CP1459/CT0022). Carmen Freire also acknowledges FCT for her research contract (DOI
10.54499/CEECIND/00464/2017/CP1459/CT0033). Thanks are also due to the Biology Department and the University of
Aveiro, where this research work was performed.

94



Research Summit 2024
Research Forum of the University of Aveiro
16-19" July 2024, Aveiro. Portugal

Use of geochemical tools to trace the geographic origin of two commercially
important clams (Ruditapes decussatus and Ruditapes philippinarum) and
socioeconomic impacts of its certification of origin

Andreia Santos'> !, Carla Patinha2, Sebastian Villasante3, Fernando Ricardo®, Ricardo Calado®

1. ECOMARE CESAM Departamento de Biologia, Universidade de Aveiro, Campus Universitario de Santiago, 3810-193, Aveiro, Portugal
2. GEOBIOTEC Departamento de Geociéncias, Universidade de Aveiro, Campus Universitdrio de Santiago, 3810-193, Aveiro, Portugal

3. EqualSea Lab - CRETUS Department of Applied Economics, University of Santiago de Compostela, Campus Sur, Santiago de Compostela,
A Coruna, Spain

* Corresponding author; andreia.lourenco@ua.pt; T Presenting author; Biology.

Abstract. The production of bivalves has continued to increase over recent years, with Ruditapes decussatus and R. philip-
pinarum being among the most explored bivalves in Portugal (Maia et al., 2021). Clams are filter feeders and, as such, can
concentrate contaminants from surrounding waters or sediments, including chemical compounds and/or microorganisms that can
cause multiple hazards to human health (Zannella et al., 2017). Therefore, knowing the exact location where the harvesting of
bivalves is extremely important to safeguard public health. The analysis of the inorganic composition of shells using Inductively
Coupled Plasma-Mass Spectrometry (ICP-MS) is one of the most promising geochemical tools for the traceability of geographic
origin of seafood using elemental fingerprints (EF) as natural barcodes (Santos et al., 2023). This tool has already revealed high
levels of accuracy, but further studies are still necessary to confirm its potential at smaller spatial scales (e.g., within the same
ecosystem) and identify how annual and/or seasonal variations can constrain the optimization of routine protocols used for the
traceability of marine bivalves. The present study uses EF of the shells of R. decussatus to confirm their geographic origin at
two different spatial scales: among different ecosystems along the Atlantic NW, W, and SW Iberian coast, and within the same
ecosystem (Ria Formosa). The temporal variation of EF was also determined, comparing the EF of the shells of R. philippinarum
harvested along the Atlantic NW, W, and SW Iberian coast at intervals of 6 months and 1 year. Overall, our findings confirmed
that the EF of R. decussatus are significantly different, even between contiguous harvesting locations and temporal variations on
EF do change significantly at a seasonal and annual time-frame.

Keywords: Traceability, Origin validation, Seafood, Food safety, ICP-MS, Added value
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Abstract. Residential coal combustion is a significant source of airborne particulate matter (PM) pollution (Zhou et al., 2020)
and has been linked to cytotoxicity, oxidative stress, genotoxicity, and inflammation in different cell lines (Huang et al., 2023;
Ihantola et al., 2022). This study aimed to evaluate the toxicity in human alveolar epithelial cells (A549) of indoor PM samples
lower than 10 tm (PM10) from residential coal combustion in a European household that uses coal for heating and cooking.
Experiments were conducted for a week in a rural seaside house using a small-scale stove in an open kitchen/living area. PM10
samples were collected indoors with and without (background air) coal combustion, as well as outdoors. The MTT assay was
employed to assess the cytotoxicity of the PM10 total organic extracts, and production of reactive oxygen species (ROS) was
analysed by the fluorometric intracellular ROS assay kit. The interference in cell cycle dynamics and apoptosis were evaluated
by flow cytometry. The results showed a dose-dependent significant reduction of the metabolic activity of A549 cells, with more
expressive responses indoors during coal burning. ROS levels were elevated indoors during coal burning on days 1 and 4 at the
concentrations of IC10 and IC20, as well as indoors on day 3, background and outdoor air, but only at the concentration of IC20.
Cell cycle analysis revealed disruptions in cell cycle dynamics, with a significant increase in G1 and S phases. Additionally, a
significant decline in viable cells was observed indoors on day 3, with a significant increase in necrosis and late apoptosis. A
significant increase in necrotic cells was observed indoors on days 1, 3, and 4 during stove operation, as well as in the background
air sample. In conclusion, these findings demonstrate the significant influence of PM10 from coal combustion on A549 cells,
highlighting its relevance for public health and the need of implementing environmental action plans.
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Abstract. Saltpans are man-made habitats that nowadays harbour a considerable amount of biodiversity (Chefaoui, 2021).
Extreme weather events, such as heatwaves and extreme rainfalls, are becoming more severe as a result of climate change,
raising major alarms about the resilience and biodiversity conservation of shallow marine environments (Caputi et al., 2016;
Ummenhofer & Meehl, 2017). The acclimation capacity and physiology of the ditch shrimp Palaemon varians from Ria de
Auveiro saltpans were studied when facing extreme weather events, with thermal modulation and sex also taken into consideration.
First, experiments were performed to assess the type of response triggered by temperature (10, 15, 20, 30ZC) and salinity (10,
20, 30, 40) through single driver experiments. Subsequently, marine heatwave (T: 30 vs 20ZC; S: 40 vs 30) and extreme rainfall
(T: 15 vs 20ZC; S: 10 vs 30) scenarios were simulated through combinations of these stressors. After 15 days of exposure to each
treatment, the critical thermal limit and routine metabolic rate were determined, with male and female shrimps distinguished.
Results indicate that this species is particularly vulnerable to temperature variations, with salinity triggering no stress response.
A considerable acclimation capacity was observed, as organisms exposed to higher temperatures for some time exhibited greater
resilience to high temperatures. Metabolic requirements remained stable in all scenarios tested, indicating that the conditions
established were not stressful enough to trigger an increase in metabolic rate. No differences between sexes were detected either.
The maximum critical thermal limit for P. varians was 39ZC, while the maximum temperature detected at the sampling site so far
was 347C, indicating a thermal safety margin of 5ZC. Although this species appears to have some acclimation capacity, this may
not be sufficient for them to thrive in Ria de Aveiro saltpans in the years to come.

Keywords: Extreme weather events; Shrimps; Marine heatwave; Extreme Rainfall; Saltpans
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Abstract. Addressing the pressing global challenge of increased food production, population growth, resource limitations, and
environmental concerns requires innovative solutions (Godfray et al., 2010). The use of edible insects has gained attention for
its multifaceted benefits, including nutritional value, efficient food conversion, and environmental sustainability (van Huis &
Oonincx, 2017). Particularly, the black soldier fly (BSF), recognized for its high-quality protein production and organic waste
conversion, emerges as a promising candidate for circularity in feed production. However, as the insect market expands rapidly,
a comprehensive understanding of potential hazards associated with insect-derived products becomes imperative.

This study focuses on Hermetia illucens (BSF larvae), which have been approved for use in livestock feed and aquaculture
by the European Commission ((EU) 2017/ 893)(Regulation 2017/893/EC, 2017). Their capacity to convert organic waste into
nutrient-rich biomass presents opportunities for waste management, with circular protein production. Yet, the bioaccumulation
and elimination of contaminants from organic substrates into insect-derived products needs further investigation.

Current regulations primarily address metals in animal feed, while the presence of polycyclic aromatic hydrocarbons (PAHs) in
insect feed remains unregulated. Insects can act as bioconverters and understanding the potential accumulation of PAHs is critical.
Previous research indicates the accumulation of metals in insect larvae (Purschke et al., 2017), however, their residence time and
elimination in the organisms are still unknown. This study aims to understand the accumulation and elimination of metals (As,
Cd, Pb) and PAHs (benzo (a) pyrene, benz (a) anthracene, benzo (b) fluoranthene, chrysene) by BSF larvae during exposure
to contaminated substrates. A toxicokinetic evaluation can provide valuable insights into the accumulation and elimination of
contaminants, which can inform the redefinition of maximum contaminant levels in insect feed or substrate. This information is
crucial for producers and legislators to understand the residence time of contaminants in insects, enabling the establishment of a
safe depuration period when insects are reared on less well-characterized substrates.

Our findings reveal that metals accumulated as anticipated, however, a fast elimination process was observed. Among the PAHs,
only benz (a)anthracene showed accumulation and rapid elimination similar to metals. Toxicokinetic modeling demonstrated the
rapid elimination of all accumulated contaminants (DT50 < 1), underscoring the efficient removal of contaminants in BSF larvae.

Keywords: Toxicokinetic modelling, Hermetia illucens larvae, Insect-derived protein, Contaminant bioaccumulation
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Abstract. Drosophila suzukii (Matsumura), the spotted wing drosophila, is an invasive crop pest affecting fruit orchards globally,
including blueberries. Its rapid adaptation allows it to thrive in new environments, causing extensive damage by laying eggs in
soft fruits.The larvae consume the fruit tissue, leading to yield losses up to 100%. Each female can lay about 500 eggs, and a
new generation can complete a life cycle in 9-11 days, enabling up to 13 generations per season, depending on environmental
conditions. Current control methods rely heavily on the use of insecticides, but this is challenging due to many host plants and
limited knowledge of D. suzukii biology and ecology in Europe. The municipality of Sever do Vouga (Portugal) local economy
relies heavily on blueberry production, which contributes nearly 80% of its agricultural output. For this reason, D. suzukii poses
a severe threat to this agricultural activity. This study aims to unravel D. suzukii bioecology in Sever do Vouga region through
detailed monitoring of its population dynamics, and environmental interactions, including its natural enemies. This approach aims
to enhance early pest detection and adopt efficient management strategies. Further it will explore the development of integrated
management strategies using pyrolysis bio-oils derived from the blueberrys orchards wood cuttings under a circular economy
perspective. Larvae and adults will be exposed to different concentrations of bio-oils from pyrolyzed blueberry cuttings. Toxicity
will be evaluated through direct contact and ingestion. The study will monitor the following endpoints: mortality, pupation, pupal
mortality, and adult deformity, that will allow calculating LCx and LTx. It will also investigate how environmental factors like
humidity and temperature affect oil toxicity. This research aims to advance understanding of D. suzukii bioecology and assess
the bioactivity of pyrolysis oils for biocontrol. Expected outcomes include insights into oil toxicity and environmental effects,
informing future pest management strategies for Central Portugal’s blueberry orchards. Offering more sustainable solutions for
pest management, protecting human and animal health and preserving orchard ecosystems.

Keywords: Spotted Wing Drosophila, vinegar fly, invasive pest, biopesticides, pyrolysis, crop protection
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Abstract. Ultraviolet (UV) solar radiation imposes detrimental effects on humans, namely skin damage, early photoaging, in-
flammation and cancer, leading to an increasing use of personal care products (PCPs) (Rajamohan et al., 2023). PCPs contain
organic UV filters, and/or inorganic physical UV filters that minimize solar damages (Giokas et al., 2007). Formulations of
PCPs include preservatives, such as parabens, preventing microorganisms growth and providing a long-term conservation (Jyoti
& Sinha, 2023). Nevertheless, these enter environmental compartments directly through recreational activities or indirectly as
result of inefficient removal by wastewater treatment plants (Giokas et al., 2007). Thus, owing to their environmental persistence
and lipophilic properties, chemicals can be bioaccumulated and biomagnified along trophic levels (Jyoti & Sinha, 2023). Addi-
tionally, these may lead to biochemical, morphophysiological and histopathological impairments and behavioural alterations in
biota (Bordalo et al., 2023).

Moreover, crescent greenhouse gas emissions are contributing to climate change-related factors in marine ecosystems, namely
warming, acidification, deoxygenation of oceans (IPCC, 2023). Shifts of salinity are derived from precipitation events and eva-
poration aggravated by anthropogenic activity (IPCC, 2023). Such factors impact negatively marine species, being imperative
effective measures to mitigate anthropogenic emissions. Furthermore, few publications have integrated the co-occurrence of
climate change-related factors and chemicals to predict early signs of stress. However, some demonstrated that when combined,
biota responses may be altered (Bordalo et al., 2023).

This PhD project aims to study ecotoxicological effects of single and combined exposure to multiple-stressors, UV filters (2-
ethylhexyl 4-methoxycinnamate, octocrylene, ecamsule) and parabens (propylparaben, methylparaben), at environmentally re-
levant concentrations and understand how climate change-related factors affect the responses of Mytilus galloprovincialis and
Mytilus edulis. The scientific outcomes will strengthen regulatory guidelines and strategies of chemicals mitigation to conserve
marine ecosystems.
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Abstract. Biochar addition to soil has been shown to have a positive impact on multiple soil functions, while at the same time
increasing plant productivity. Increases in crop yield in biochar-amended soils have been long recognized, however, its effect
on community composition of grasslands have not been studied in detail. Many interventions to soil in grasslands that aim
to increase productivity come with trade-offs between yield improvement and composition of local plant communities. These
negative effects mainly include decrease in abundance of local species, alterations of diversity, or even a complete turnover
of local plant communities. Application of N-containing fertilizers in species-rich grasslands inevitably decreases the species
richness. Liming in acid soils can reduce Al and Mn toxicity, but at the expense of local acidophilus species. Biochar affects
both physical (increased water retention, total porosity, and reduced bulk density) and chemical (increased pH and nutrient
status) soil properties, but the trade-off between yield-improvement and changes in local communities composition are unknown.
We assessed community changes of annual biodiverse pasture in a field-plot experiment in Central Portugal in the 1st growing
season in biochar-amended granite soil (4% application rate). Our results indicate that while biochar increased total aboveground
biomass by 2-3 t/ha compared to control soils, as well as total grass and total legume biomass, it did not exhibit any drastic
negative effects on abundance and biomass of local species. Biochar addition increased the biomass and abundance of grasses
and legumes from the seed mixture, while decreasing that of competing grass Vulpia bromoides, but not that of Agrostis sp.
Aboveground biomass of local forbs was not significantly decreased by biochar application.This indicates that compared to other
measures aiming to improve productivity, biochar has a potential to preserve soil functions and increase grassland productivity
without drastic negative effects on local community composition.
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Abstract.

Tourism drives economies globally, contributing significantly to their growth (World Tourism Organization, 2023; World Tou-
rism Organization (WTO), 1993). In 2019, it directly contributed to 3.3% of the global GDP and supported over 330 million jobs
(World Travel & Tourism Council, 2023). However, the industry’s benefits often come at an environmental cost.

This work aims to evaluate the environmental sustainability of tourism through the lens of environmental indicators.
Preliminary findings suggest that while tourism contributes significantly to economic growth, it often exerts considerable pres-
sure on natural resources and ecosystems. For instance, tourism accounts for about 8% of global greenhouse gas emissions,
with transportation being a major contributor (Intergovernmental Panel on Climate Change (IPCC), 2023). Moreover, tourism
activities can lead to habitat destruction, pollution, and strain on local water resources (Buckley, 2004). However, there are nota-
ble examples of destinations implementing innovative strategies to minimize environmental impacts and maximize sustainability
benefits, contributing to achieving Sustainable Development Goals (SDGs).

It is intended to utilize a mixed-methods approach. This includes quantitative data analysis and qualitative case studies. Quan-
titative analysis involves indicators assessing, for example, air quality, carbon footprint, water usage, waste management, and
biodiversity impact. Qualitative case studies examine challenges, best practices, policy implementation, and stakeholder engage-
ment for promoting environmental sustainability.

By analyzing baseline environmental indicators and considering factors like the limits of acceptable change and carrying capacity,
we can better understand the implications of tourism on the environment and develop strategies that apply fit-to-case indicators
that allow us to mitigate negative impacts while maximizing tourism benefits for communities and ecosystems.

Keywords: Sustainable tourism development; Sustainability; Environmental indicators; Resilience; Tourism Management
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Abstract. The growing demand for clean energies and high-tech applications has led to the increased use of rare earth elements
(REEs) (Balaram, 2019). Nowadays, REEs are considered critical raw materials due to their significant economic importance and
considerable supply risk. This rising use of REEs over the past few decades contributed to the enrichment of anthropogenic REEs
in aquatic environments (Gomes et al., 2022), posing potential threats to aquatic organisms. Moreover, climate change-related
factors have reached alarming levels. Carbon dioxide (CO2) emissions are the primary contributors to global warming (IPCC,
2023), while global rainfall and evaporation cycles are inducing alterations in salinity levels (Durack et al., 2015). Both events
have been increasing, with adverse impacts already observed on several aquatic organisms (e.g., Andrade et al., 2024). Since
climate change-related factors may change the effects of REEs on organisms, this work aimed to evaluate the toxic impacts of
REEs, such as neodymium (Nd), dysprosium (Dy), praseodymium (Pr), and europium (Eu), both individually and in combination,
on the mussel species Mytilus galloprovincialis, under actual and predicted climate change-related factors (warming and salinity
shifts). The impacts on adult mussels were assessed by analyzing biochemical and histopathological alterations, while the quality
of M. galloprovincialis sperm was evaluated by measuring biochemical and physiological markers. The findings indicated that,
overall, REEs cause adverse effects on both adult organisms and their sperm. Additionally, the combined impact with warming
varies depending on the specific element. Concerning salinity shifts, a salinity level of 40 appeared to aggravate the effects of
REEs in adult mussels, whereas a salinity of 20 intensified the impacts of REEs in sperm. These findings reinforce the importance
of studying the impacts of these emergent contaminants in combination with climate change-related factors. Such research is
essential to develop regulatory guidelines and practices aimed at protecting the coastal systems and maintaining the goods and
services.
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Abstract. Drought, a prominent consequence of climate change, is projected to escalate in frequency throughout the 21st century,
posing a substantial threat to agricultural productivity and consequent food security (Du et al., 2018). This concern is amplified
by the inherent sensitivity of most crops to drought conditions and their heavy reliance on adequate water availability (Meng et
al., 2016). The utilization of Plant Growth Promoting Rhizobacteria (PGPR) presents a promising avenue to enhance water use
efficiency, owing to their multifaceted characteristics such as the production of phytohormones, Plant Growth Promotion traits,
and tolerance to abiotic stresses (Grobelak et al., 2015). Volatile Organic Compounds (VOCs) emitted by these bacteria exhibit
diverse effects on plant growth and could significantly influence plant survival under various environmental pressures, both abio-
tic and biotic (Ryu et al., 2003). However, a significant challenge in the application of PGPRs lies in ensuring their survival upon
introduction to soil. Encapsulation within polymeric matrices has garnered attention due to its numerous advantages, providing
a protective environment against soil heterogeneity (Wu et al., 2011).

The objective of this study is to develop a novel methodology by encapsulating bacteria with plant growth promoting traits and
high osmotolerance along with volatile compounds capable of effectively promoting plant growth and enhancing drought to-
lerance in crops. To achieve this, a selection of osmotolerant bacteria with demonstrated ability to promote plant growth and
drought tolerance will be identified. Volatiles with potential to promote plant growth will be identified using Gas Chromato-
graphy x Gas Chromatography Mass Spectrometry (GCxGC-MS). Bacteria and VOCs will then be encapsulated, and different
formulations will be tested to determine bacterial survival, release and metabolic capacities. Encapsulated VOCs will also be
tested to assess loading efficiency and release using GC-GC-MS analysis. To verify the ability of both capsules to increase plant
growth under drought, in vivo and field tests will be conducted to validate our methodology. Finally, the study aims to elucidate
the biochemical, nutritional and metabolomic changes induced by bacteria and VOCs in plants.

Keywords: Rhizobacteria, Bacterial volatile organic compounds (VOCs), plant tolerance to drought, encapsulation
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Abstract. The rapid development of urbanization has increased light pollution levels worldwide. Light pollution, resulting from
artificial light at night (ALAN), affects the physiology, behaviour and ecology of organisms living in urban environments and
has been suggested as a major driver of insect decline. Besides ALAN, urban aquatic ecosystems are also exposed to several
other stressors namely pesticide exposure, increased temperatures, and salinisation. Effects of ALAN on aquatic invertebrates
are seldomly evaluated and mostly in isolation, i.e., without considering multi-stressor scenarios that are relevant for urban
ecosystems.Here we report data from laboratory assays aiming to evaluate the life-history responses (larval length, time of
emergence, percentage of emergence and body weight of midges adults) of Chironomus riparius to environmentally relevant
levels of ALAN (1 and 10 lux during nighttime) combined with other urban stressors, such as salinity, temperature, and pesticide
exposure. Our results show that exposure to ALAN reduced the time to emergence and reduce thermal tolerance of C. riparius
larvae acting additively or mediating the responses to other stressors that are relevant for urban aquatic ecosystems. Ongoing work
is evaluating whether exposure to ALAN alters the sensitivity of C. riparius to pesticide exposure and to increased temperatures.
These findings add important data on physiological and life-history responses of insects to ALAN and are discussed considering
the pervasiveness of this stressor and its potential fitness impacts and ecological consequences for aquatic invertebrates living in
urban environments.
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Abstract. Ecosystem restoration is a global priority, being 2021-2030 the United Nations (UN) Decade on Ecosystems Resto-
ration. Also, Goals 12, 13 15 and 17 of the UN 2030 Agenda for Sustainable Development highlight the urgent need to restore
degraded ecosystems, in fire-prone regions, fostering their resilience and enhancing their carbon sequestration potential.
Wildfires are natural phenomena that reshape the structure, composition, and functioning of ecosystems, being an important
modeling agent, influencing the soil-vegetation system, the vegetation succession (1), and the above- and below-ground carbon
storage of forests. Pinus pinaster is an ecologically versatile species, being present along a wide range of biogeographical re-
gions, and presenting various ecological traits that confer resistance and adaptation to disturbances by fire (2).Fortree aims to
implement, test, and communicate innovative restoration practices in post-fire scenarios in pinewood ecosystems, and the evalu-
ation of the ecosystem services of those areas. For this, ecosystem regeneration in different regions (Csb with atlantic influece,
Csa with continental influence) will be evaluated, the creation of prediction biomass equations and consequent carbon sink eva-
luation, test soil amendment measures, and evaluation of ecosystem services. These objectives are strongly aligned with societal
and political demand for sustainable forestry practices, to contribute to UN SDGs. Furthermore, it also caters to the needs and
interests of Portugal’s pine sector. Through communication outreach, Fortree extends beyond academic boundaries by involving
CentroPinus and ICNF as active consultants and promoters of its key outcomes.

Keywords: Ecossystem restoration; Martime pine; Ecossystem dynamics; Wildfire Carbon sequestration; Mediterranean ecos-
systems
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Abstract. Periodontal disease affects 50% of the global population and is the sixth most common pathology in the world. In
Portugal, 3 out of 4 adults are affected by periodontal disease, including gingivitis. Current treatment strategies focus on the
mechanical removal of bacterial biofilms, with systemic antibiotics having associated challenges such as drug resistance and
adverse effects [1], [2].

Transdermal microneedles applied for gingival healing can be an excellent solution acting locally at marginal and attached gingiva
areas; therefore, more precise and targeted therapies may enhance treatment effectiveness while minimizing side effects [3], [4].
This work has the main objective the development of microneedles (MNs) using a 3D printing technology consisting of a digital
light processing (DLP), with anchor shape and internal channels will be tested for printability. Also, bulk anchor-shaped needles
will be coated with acemannan solution.

Initially, conical MNs were produced to control the precision, resolution, and dimensions. This design provides a basic structure
to evaluate the printability and characteristics obtained by DLP technology. Subsequently, a new design of microneedles with
an anchored structure was implemented for better fixation and retention at the gingival site. Anchor shape modification aims to
improve the effectiveness of MN adhesion.

The results obtained under this study are focused on the dimensional control of the CAD model to the printing part, the sintering
shrinkage analysis, and relative density and porosity, also via Micro-CT and profilometry to total control of the dimensions of the
needles. Also, the printability of the internal channel diameter/wall thickness was tested. Acemannan extraction was performed,
and purity was determined.
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Abstract. Hydrogels have been widely explored in the field of Tissue Engineering and Regenerative Medicine due to their
unique features that include i) high water content - which provides an ideal environment for cell survival; ii) the ability to
maintain a distinct and biocompatible 3D structure - providing mechanical support for encapsulated cells; and iii) the ability to
simulate the native extracellular matrix. Despite these advantages, hydrogels softness makes them prone to mechanical failure
and brittleness, limiting their use in applications that require high levels of mechanical stability.[1] In this sense, tough double
network (DN) hydrogels have been designed to address the mechanical limitations of soft hydrogels, making them less prone to
failure under stress.[2] Still, the limited diffusion of nutrients through DN hydrogels may hinder cell survival and proliferation.
Additionally, the lack of control over the degradation rate of these hydrogels can further affect nutrient diffusion and the viability
of cells encapsulated.[3] In this sense, we propose the development of a human-derived DN hydrogel of methacryloyl platelet
lysates (PLMA) and chitosan to yield a material with enhanced mechanical properties, but still, suitable for the cell survival of
encapsulated cells. Human adipose-derived stem cells (hASCs) were seeded on top of the hydrogels showing very promising
results along the first seven days once the vast majority of cells remained viable for all formulations. Also, owing the well
described properties of PLMA we envision that this human-derived DN system may also promote cell proliferation and tissue
formation within the hydrogel. We envision that this multimodal hydrogel could likely be used for the repair of load-bearing soft
tissues or as an encapsulation platform for several biomedical applications, including disease modeling for the screening of new
therapeutics in more mimetic environment.

Keywords: Tough Hydrogels; Human-based materials; PLMA; Tissue Engineering
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Abstract. Head and Neck Squamous Cell Carcinoma (HNSCC) is a malignant cancer with a poor prognosis. Galectins (Gal)
are glycan-binding proteins that have shown a high potential to be used as disease biomarkers. Gal have been the subject of
intensive research, but the comparative prognostic value of each Gal type is not yet understood. Therefore, a literature search for
evaluating galectins as prognostic biomarkers in HNSCC was conducted. The relationship between Gal expression in HNSCC
with HPV and TP53 mutational status was assessed using the UALCAN database. The impact of these biomarkers on prognosis
was analyzed using ToPP and CPPA web tools. The expression of galectins in the tumor microenvironment and the impact on
prognosis depending on the cancer immune subtype were analyzed using single-cell RNA sequencing. Gal-1 and Gal-3BP were
shown to be promising biomarkers with a triple function for the prediction of HPV and TP53 mutational status, stratification of
the HNSCC prognosis, and prediction of the response to treatment based on results obtained from several bioinformatic tools
(UALCAN, CPPA, ToPP, TISCH2 and GSCA). Analyzing the results from TISCH2, these two galectins have been shown to be
most influenced by the tumor microenvironment of HNSCC. Gal-1 and Gal-3BP are the most promising galectins in HNSCC
taking in account their potential as prognosis biomarkers. Furthermore, this study highlights the need for further studies to
evaluate galectins in HNSCC and clarify the role of individual Gals in the patients stratification.
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Abstract. Background: The Bobath concept is a widely used neuro-rehabilitation approach that addresses the person as a whole
within their unique context. This inclusive, individualized, problem-solving approach focuses on movement analysis and motor
recovery, and is specifically tailored to each individual’s clinical presentation and personal goals.

Purpose: The aim of this study is to investigate the clinical reasoning process of experienced neurological physiotherapists, com-
paring those with and without certified training in the Bobath approach/NDT.

Methods: A qualitative interpretive description approach was employed, using stimulated recall through video-recorded treat-
ment sessions and in-depth interviews with participants (physiotherapists) purposefully selected. The observation of participants
occurred within their practices, specifically during a first contact-intervention session with a post-stroke individual. Immediate
semi-structured interviews were conducted. These interviews were transcribed verbatim and the data analysis process was itera-
tive, involving both deductive and inductive methods.

Results: Thirty-two Portuguese physiotherapists have participated, with a mean of 16.3 years of clinical experience and 14.1 years
of neurological experience. Most of the participants worked at rehabilitation centers (43.75%), hospitals (25%) and private clinics
(21.88%). In the Bobath group, four main themes emerged: i) Clinical practice structured around Bobath principles; ii) Clini-
cal reasoning guided by (person-provider) movement; iii) Reasoning: a multi-dimensional process guided by a person-centered
clinical reasoning; and, iv) Reasoning and decision-making influenced by contextual and organizational factors. Conversely, in
the non-Bobath group, three distinct themes and one similar theme were identified: v) Clinical practice structured by Bobath and
non-Bobath principles; vi) Clinical reasoning driven by task autonomy; vii) Reasoning: divergence between provider-centered
and person-centered clinical reasoning; and, viii) Reasoning and decision-making constrained by contextual and organizational
factors.

Conclusion: This study highlights the significant impact of interpersonal, clinical, and organizational factors on clinical reaso-
ning in neurological physiotherapy. It reveals distinct differences in the reasoning processes of Bobath and non-Bobath trained
therapists, influenced by their emphasis on movement and task autonomy, respectively. Recognizing these variations can enhance
educational strategies, clinical practice, and research, ultimately improving person outcomes by aligning therapeutic approaches
with specific reasoning patterns.

Keywords: Qualitative study, Bobath concept, Neurodevelopmental Treatment, neurorehabilitation, clinical reasoning, move-
ment.

References.

Elvén, M., & Dean, E. (2017). Factors influencing physical therapists clinical reasoning: qualitative systematic review and
meta-synthesis. Physical Therapy Reviews, 22(1-2), 60-75.

Higgs, J., Jones, M. A., Loftus, S., & Christensen, N. (2018). Clinical Reasoning in the Health Professions (4th ed.). Elsevier
Health Sciences.

Holdar, U., Wallin, L., & Heiwe, S. (2013). Why do we do as we do? Factors influencing clinical reasoning and decisionmaking
among physiotherapists in an acute setting. Physiotherapy Research International, 18(4), 220-229.

122



Huhn, K., Gilliland, S. J., Black, L. L., Wainwright, S. F., & Christensen, N. (2019). Clinical reasoning in physical therapy: a
concept analysis. Physical therapy, 99(4), 440-456.

Acknowledgements. CSM has a PhD grant (2022.12819.BD) financed by FCT (Fundag@o para a Ciéncia e Tecnologia) through
FSE (Fundo Social Europeu).

123



Research Summit 2024
Research Forum of the University of Aveiro
16-19" July 2024, Aveiro. Portugal

Characterization of tissue-specific and global proteomic signatures reveal
shifts in abundance and solubility across the mammalian lifespan.

Stephany Marques Francisco T’l, Margarida Ferreira 1 Ana Nobre !, Citia Santa 2, Vera
Mendes 2, Filipa Martins !, Fatima Camdes !, Sandra Rebelo !, Gabriela Moura !, Bruno
Manadas 2, Manuel A.S. Santos , Ana R. Soares "'

1. iBiMED - Institute for Biomedicine, Department of Medical Sciences, University of Aveiro, Agra do Crasto, 3810-193 Aveiro, Portugal
2. CNC-UC - Center for Neuroscience and Cell Biology, R. Larga - Faculdade de Medicina, University of Coimbra, 3004-504 Coimbra
3. MIA-Portugal - Multidisciplinary Institute of Ageing, R. Larga 2, University of Coimbra, 3000-370 Coimbra

* Corresponding author; ana.r.soares@ua.pt; T Presenting author; Biomedicine.

Abstract. As cells age, protein homeostasis (proteostasis) progressively declines, leading to the widespread accumulation of
misfolded proteins, a hallmark of age-related diseasesl. We hypothesize that protein aggregation also occurs during natural
tissue ageing due to an age-associated decline of proteostasis responses responsible for misfolded protein degradation. In this
study, we performed SWATH mass spectrometry analysis to detect age-related shifts in protein abundance that occur in the total
proteome, detergent-soluble and insoluble protein fractions of young, middle-aged, and old aged female C57BL/6J mice. Tissue-
specific SWATH profiles were produced for the liver, skeletal muscle, and cortex. Our results reveal that the proteins present in
the insoluble fractions across the tissues of middle- and old aged mouse groups are largely involved in peroxisomal transport,
stress response, and proteasomal degradation while soluble proteins are involved in cell redox homeostasis and translation-related
processes. Future studies will examine the eligibility of these proteins as targets for anti-aging therapeutic strategies.
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Abstract.

Amyotrophic Lateral Sclerosis(ALS) is a neurological condition that affects motor neurons, with a molecular mechanism still lar-
gely unknown. Understanding neuronal differentiation is essential, and is possible using rat primary neuronal cultures(Martins et
al., 2016). One hallmark of ALS is the accumulation of protein aggregates(PA) in motor neurons. To investigate proteomic profi-
les, including protein conformation and post-translational modifications during neuronal differentiation, vibrational-spectroscopy
combined with multivariate analysis is invaluable(Magalhaes et al., 2021). The ability of FTIR-spectroscopy to detect protein
conformational changes will be relevant to identify and characterize the PA related to ALS.

Our goal was to validate the ability of FTIR-spectroscopy to study alterations in protein secondary structures and post-
translational modifications throughout neuronal cell differentiation to, in the next stage of the work, apply the same methodology
in identical cellular models with Optineurin mutations.

For FTIR analysis of the differentiation process, we cultured primary cortical neurons from rat embryos(Rattus norvegicus) for
14 days. Cells were harvested every two days and pellets were stored at -80fC. We acquired spectra from 35 cortical primary
neuron samples (5 samples for each of the 7 timepoints), in triplicate, and analysed the spectroscopic profile, by PLS-R, in the
18001500cm-1 spectral region.

PLS-R analysis revealed a positive correlation between spectra and the cortical primary neurons differentiation process for
18001500cm-1 region (R = 0.93). Furthermore, PLS-R scores exhibited a clear discrimination between the samples before(2
DIV to 8 DIV) and after(10 DIV to 14 DIV) the point of neuronal maturation. Peak intensity analysis unveiled significant diffe-
rences in conformational alterations in protein structures and post-translational modifications throughout the process of neuronal
differentiation.

Our results show that it is possible to study proteome modifications during neuronal cell line differentiation and that this metho-
dology could be applied to follow the PA in cellular models with Optineurin mutations.
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Abstract. Alzheimers Disease (AD) is a neurodegenerative disorder characterized by the accumulation of amyloid beta (A) pla-
ques and mitochondrial dysfunction, both of which contribute to progressive cognitive decline. Developing effective therapeutic
interventions for AD necessitates a comprehensive understanding of the intricate molecular pathways underlying its pathology.
This study investigates retinoid signalling as a potential therapeutic avenue for AD, focusing on its modulation of amyloid pre-
cursor protein (APP) processing and mitochondrial function. Using differentiated SH-SYS5Y cell model, we explored the effects
of retinoic acid receptor (RAR) agonists and antagonists, in an isoform-dependent manner, on APP cleavage and mitochondrial
integrity. Our findings reveal that activation of RAR leads to a significant reduction in APP -cleavage, and activation of RAR, in
a isoform-specific manner, intensifies this effect. These alterations in APP processing are associated with changes in secretase
protein levels and mediated by phosphorylation-dependent mechanisms as well as potential protein interaction mechanisms.
Moreover, retinoid signalling exerts a protective effect on mitochondrial function for A-induced toxicity and oxidative stress.
Live imaging confocal microscopy revealed that retinoid treatment mitigates A-induced mitochondrial dysfunction, preserving
mitochondrial membrane potential and reducing reactive oxygen species production. Interestingly, this rescue appears to involve
not only direct effects on mitostasis but also modulation of PDIA3/Erp57, a protein implicated in cellular stress responses.
These findings highlight the multifaceted impact of retinoids on cellular processes relevant to AD pathophysiology. By targe-
ting both amyloid deposition and mitochondrial dysfunction, retinoid signalling emerges as a promising therapeutic strategy for
promoting neuronal health in AD. However, further investigations are reasonable to fully elucidate the therapeutic potential of
retinoid-based interventions.
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Abstract. Laboratory-raised mice live approximately seven times longer and more healthy lives than their wild counterparts,
primarily due to a standardized healthy diet and minimal exposure to environmental stressors.

Aging is associated with a rise in inflammation, gut permeability, and microbial dysbiosis, which may impact microbiota evolu-
tion and contribute to the pathobiont enrichment observed in old age. Alternatively, this could stem from a decline in colonization
resistance, which is typical of old age, creating a favorable environment for pathobiont invasion.

Here we aimed to explore whether maintaining healthy conditions throughout aging, by limiting the opportunity for pathobiont
invasion, could mitigate the emergence of age-related pathobionts.

We have colonized very old mice (25 months old) with a commensal strain of E. coli and tracked its adaptive evolution in the
guts of very old mice (25 months old). For that, we collected fecal samples throughout the 24 days of experimental evolution,
sequenced the whole genome of E. coli populations in each mouse, and used BRESEQ to identify the mutations it acquired
when compared to the ancestral strain. We uncovered that E. coli evolving in very old mice acquired several mutations common
to young mice (6-9 weeks old) that were absent in old animals (19 months old). Additionally, we characterized the intestinal
microbiota by 16S rRNA gene sequencing and QIIME?2 for taxonomic classification and observed an increase in Akkermansia
muciniphila and Oscillospira sp. in very old mice, indicative of healthy aging.

However, mutations exclusive to old animals (19 and 25 months old) predominantly favored potentially pathogenic traits, inclu-
ding adjustments in metabolism to adapt to oxygen and iron availability, hypermotility (tested by an in vitro swarming motility
assay), and enhanced fimbriae expression (tested by an in vitro agglutination assay), which are involved in adhesion to surfaces
and biofilm formation.

In summary, although the evolution signature in the guts of very old mice shows youth-like features that may be associated with
longevity, microbial evolution tends towards pathoadaptation with aging.
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Abstract. Alzheimer’s disease (AD) is the most prevalent form of dementia, globally affecting millions of people. As its intricate
etiology remains incompletely understood, it is important to unravel new pathways that can contribute to understanding the
disease pathology. Extracellular vesicles (EVs) are important mediators in intercellular communication and are known carriers
of A and other relevant proteins in AD pathology.This work aimed to characterize EVs profiles under AD mimicking conditions
employing two distinct approaches: i) analysing EVs metabolic profile in response to A and ii) assessing A impact on EVs
proteome; and also to address EVs biogenesis and secretion in such conditions. Neuroblastoma cell line (N2a) was treated
with the neurotoxin A peptide and EVs were isolated from cells conditioned media by ultracentrifugation. A control without
treatment was also included. EVs were characterized by transmission electron microscopy, nanoparticle tracking analysis and
western blot (WB). The metabolic profile of EVs was analysed by Fourier transform infrared spectroscopy (FTIR) and the EVs
proteome by mass spectrometry (MS) analyses. Some proteins involved in EVs biogenesis and secretion were evaluated by WB
under these experimental conditions.Regarding the FTIR analysis, differences were observed in the spectra regions between 1280
900 cm 1, assigned to carbohydrates, nucleic acids, lipids and protein phosphorylation, and between 1700 1500 cm 1 revealing
alterations in protein conformation, when comparing to control. EVs proteome obtained by MS, revealed 651 proteins, with the
majority involved in processes related to protein translation and metabolism. Additionally, differences in proteins involved in
phosphorylation events were also observed between control and A treated groups. Further, WB analysis revealed a significant
increase in the levels of Flotilin, involved in EVs biogenesis, and in two Rab proteins, implicated in EVs secretion.These findings
support that A is able to modify EVs profiles across various domains, also impacting EVs biogenesis and secretion. Given EVs
significance in intercellular communication, data highlight potential mechanisms by which A can contribute to AD pathogenesis.
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Abstract. Innate immune responses are fundamental in the fight against bacterial and viral infections but can also trigger
autoimmune diseases when dysregulated. Plasmacytoid Dendritic Cells (pDCs) are a subset of Dendritic Cells (DC) specialized in
anti-viral responses due to their capacity to quickly secrete massive amounts of the anti-viral type I interferon (IFN-I). A pathway
that allows recognition of viral or self-cytosolic DNA is the cGAS-Stimulator of Interferon Genes (STING) pathway. cGAS
recognizes dsDNA and converts it into cGAMP that induces STING activation and leads to type-I interferon. STING is located in
the Endoplasmic Reticulum (ER), an organelle that is prominent in highly secretory cells such as pDCs. The ER is responsible for
the synthesis, folding and maturation of one third of all cellular proteins of the cell. Alterations in proteostasis of this organelle,
such as during viral infection, trigger ER stress, accumulation of misfolded or unfolded proteins and the Unfolded Protein
Response (UPR). However, the behavior of pDCs under ER stress and the impact of this on STING signaling remain unclear. In
this work, we aim to characterize the impact of ER stress response in STING signaling in pDC. For that, CAL-1 cells, a pDC
cell line, were stimulated with the ER stress inducer thapsigargin, for different time points, and STING signaling stimulated with
cGAMP. Protein synthesis was measured by flow cytometry using the Sunset method, and the protein activation was evaluated
by Western-blotting (protein phosphorylation) and RT-qPCR (IFN-beta expression). Thapsigargin treatment rapidly decreased
protein synthesis and induced phosphorylation of PERK and elF2. Two hours after stimulation, the levels of protein synthesis
were reestablished followed with an increased expression of GADD34, however with a sustained phosphorylation of PERK. The
stimulation of STING activation under conditions of ER stress induced a delay in shut down its response culminating in increased
IFN-I production. These results will contribute to understanding the influence of ER stress in innate immune responses.
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Abstract. During infection, viruses manipulate their host cells, including the translation machinery. Previous studies from our
laboratory indicate that tRNA modifications are modulated upon influenza A virus (IAV) infection and have an impact on viral
propagation. However, it is not yet clear whether this is related to the infection itself or the general host antiviral response.
To elucidate this, we expanded our studies to another RNA respiratory virus, the human coronavirus 229E (hCoV-229E) that,
similarly to IAV, has a biased codon usage. While the equilibrium between the abundance of tRNAs and the mRNA codon
requirements is usually maintained within the cell, the IAV and hCoV-229E RNA genomes exhibit a preference for adenosine
(A)- and uridine (U)-ending codons, which usually doesnt correlate with the hosts preferences. To clarify whether, despite this
discrepancy in codon usage, the persistence in viral infection is due to the alteration of host tRNA modification dynamics upon
infection, we characterized the mRNA expression of tRNA modifying enzymes (TMEs) upon hCoV-229E infection and found
that specific TMEs were upregulated. By silencing those TMEs, using targeting siRNAs, prior to infection, a reduction in viral
particle production via plaque assay was observed, seemingly accompanied by an increase in protein aggregation observed via
confocal microscopy. These initial observations indicate that tRNA modifications play a crucial role in viral particle production
and proteostasis and that targeting TMEs may constitute a novel host-based antiviral therapy.
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Abstract. Upon viral infections, host cell organelles are explored by the virus and the cellular immune system. Peroxisomes,
have recently emerged as important antiviral and pro-viral platforms during viral infections. Alongside mitochondria, peroxiso-
mes play an important role in the establishment of the cellular antiviral immune response due to the presence of the mitochondrial
antiviral signaling adaptor protein (MAVS) at the organelles membrane. During infection, cytosolic viral RNA is detected by the
retinoic inducible gene-I (RIG-I)-like receptors (RLR), which interact with MAVS at both organelles, inducing its oligomeriza-
tion and prompting a signaling cascade that culminates with the production of antiviral effectors such as interferons (IFN) and
IFN-stimulated genes (ISGs).

Peroxisome dynamics have been shown to be modulated by different viruses to evade the cellular antiviral response and/or pro-
mote their propagation. Nevertheless, research in this field is still incomplete and mechanistic details are scarce. Viruses likely
interact differently with peroxisomes at distinct stages in their infection cycle resulting in, e.g., the reduction of peroxisome
biogenesis early in infection to inhibit antiviral signaling, and the stimulation of peroxisome metabolism and biogenesis in a later
phase to increase lipid metabolism and support virus particle formation.

To unravel the importance of the peroxisomal biogenesis machinery for the antiviral defense against RNA viruses, we have
manipulated the elongation and fission of peroxisomes in mammalian cells, through the modulation of the expression of pro-
teins involved in both processes, by RNA silencing and overexpression, and/or using knock-out (KO) cells. The effect on the
peroxisome-dependent antiviral response was analyzed upon stimulation with an RNA molecule that mimics viral RNA. Our re-
sults suggest that peroxisome elongation and fission play a pivotal role in modulating the peroxisomal antiviral immune response.
Our preliminary data also indicates that peroxisome proliferation might be crucial for an effective antiviral immune response.
Our team has recently discovered that the interaction between the peroxisomes and the endoplasmic reticulum (ER), mediated by
the acyl-CoA binding domain-containing protein 5 (ACBDS), is required for the establishment of a robust antiviral response. To
investigate a possible interconnection between the modulation of the antiviral response exerted by the peroxisome-ER association
and by peroxisomal proliferation processes, we have analyzed the peroxisomal-dependent antiviral response upon stimulation of
the peroxisomal fission machinery in ACBDS5-silenced cells. Our results strongly pinpoint an important role for the peroxisome-
ER interaction in the antiviral defense induced by peroxisomal proliferation.
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Abstract. Candida albicans is the major invasive fungal pathogen of humans, causing diseases ranging from superficial mucosal
infections to disseminated, systemic infections. The emergence of antifungal resistance is becoming a major obstacle in its
treatment. However, acquisition of resistance is still unclear due to the complex biology of C. albicans. This pathogen has a highly
heterogeneous proteome that arises from a unique codon usage system where the CUG codon is translated as both Ser (97%) and
Leu (3%). Previous studies showed that C. albicans responds to environmental cues by increasing Leu misincorporation levels.
Also, synthetic increase of CUG-Leu misincorporation to 20% (T1) and 67% (T2) resulted in increased tolerance to antifungals.
Using hypermistranslating strains T1 and T2, we combined experimental evolution and RNA sequencing to elucidate evolutionary
paths leading to the emergence of resistance to polyenes and azoles. Results showed that hypermistranslation accelerates the
acquisition of azole resistance, but not polyene resistance. Gene expression analyses suggest that hypermistranslating strains
speed up the acquisition of azole resistance by upregulating drug efflux pumps in distinct ways. Increased drug efflux in T2 strain
is mediated via the multidrug efflux pump encoded by MDR1, while T1 overexpresses the ABC superfamily transporter genes
CDR1 and CDR2. Our observations support a pivotal role for mistranslation in the evolution of drug resistance in C. albicans.
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Abstract. Low-grade inflammation (LGI) is a state of low, systemic and chronic inflammation found in several physiological
and pathological conditions. The gut microbiota is a complex commensal ecosystem, affected by diet, metabolism, and immune
function. Knowing that inflammation can also affect and be affected by the microbiota, we aimed at exploring the effect of LGI
in microbial evolution in an animal model of gut colonization.

To induce LGI, mice received frequent intraperitoneal injections with low doses of lipopolysaccharide (LPS), a bacterial toxin that
activates the immune system. Mice were then treated with streptomycin and colonized with a commensal strain of Escherichia
coli. This allowed the study of microbial evolution and query the selection of pathoadaptive traits in gut commensal bacteria by
sequencing the whole-genome of E. coli and identifying mutations using BRESEQ.

We found that LPS stimuli had no effect on chronic levels of inflammatory cytokines found in the plasma (IL-6, TNF- and IFN-,
quantified with a LEGENDplexTM assay), despite an increase in these markers one hour after LPS treatment. Additionally,
LPS delayed E. coli colonization in the gut as indicated by decreased total loads (CFU/g of feces) one day after colonization,
aligned with a weaker effect of the antibiotic in reducing microbiota diversity. In addition, we followed the dynamics of the
gat-negative phenotype, by serially diluting and culturing frozen fecal pellets in MacConkey agar supplemented with 0.4% of
galactitol, which allowed us to estimate the frequency of gat-negative colonies; the quicker emergence of this phenotype in LPS
treated mice further suggests that E. coli is under stronger selection in this environment than in the control group. Future work
should continue to unravel how the presence of LPS shapes the adaptive pattern of the microbiota, ultimately shedding light on
inflammation and hosts microbiota interplay.
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Abstract. Background: Coronary artery disease (CAD) is the leading cause of cardiovascular mortality worldwide. Contem-
porary biomarkers are unspecific for atherosclerotic conditions. Despite the invasiveness of its collection and the high albumin
(ALB) content, the anatomical proximity of pericardial fluid (PF), a plasma ultrafiltrate, to the coronaries makes it an attractive
platform for the discovery of CAD-specific biomarkers.

Aim: To compare protocols for PF fractionation and assess the potential for discovery proteomics.

Methods: PF was processed using cationic exchange columns, centrifugal concentrators (10 and 30KDa), acetonitrile precipi-
tation (ACN), and ALB/IgG depletion columns. The latter had an additional elution with glycine to obtain an ALB/IgG rich
fraction. Protein quantification and SDS-PAGE band profile analysis assessed the yield and expected proteome diversity.
Results: SDS-PAGE gels showed 17 protein bands in centrifugal concentrators fractions (with and without prior ALB/IgG de-
pletion column processing), a range of 0 to 10 bands in cationic exclusion columns fractions, 9 bands in the resulting supernatant
from ACN precipitation, 21 bands in ALB poor fraction and 16 bands in ALB rich fraction. Among fractions with ALB, the ALB
poor fraction was the one with the least relative ALB content.Conclusion: Despite the protein loss that occurs in the ALB/IgG de-
pletion process (compared to the untreated PF), ALB poors gel band diversity highlights potential advantages in using ALB/IgG
depletion columns to identity CAD biomarkers in PF. Furthermore, by ACN precipitation, we achieved a supernatant fraction
without high molecular weight (HMW) proteins that had overall less diversity on lower molecular weight (LMW) proteins, but at
the same time some bands were more intense in this fraction (60, 45, 40, 30 and lower than 20KDa). These factors might unlock
the potential to identify LMW proteins and peptides.

Keywords: Pericardial Fluid, Coronary Artery Disease (CAD), Fractionation, Proteomics, Peptidomics
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Abstract. Waste electrical and electronic equipment, or e-waste, represents the fastest-growing waste stream in the world,
imposing great challenges to environmental sustainability 1. This PhD project aims at implementing a stepwise, problem-oriented,
innovative approach towards e-waste treatment, with resources recovery for valorisation. For this purpose, microorganisms able
to degrade plastics and mobilize metals will be explored for the treatment a printed circuit board- PCB - one of the major
challenges in e-waste treatment.As a first approach, we evaluated the biodegradation of PCB microplastics (1-2 mm in size)
by the filamentous fungus Penicillium brevicompactum (a species previously found to have plastic biodegradation potential,
including plastics used in electronics2. This biodegradation assay endured for 28 days. During this period, an increase in number
and decrease in size of microplastic particles were observed, acompained by microplastic mass reductions of up to 75% in the
first 14 days and the occurrence of chain scission and oxidation events (assessed through attenuated total reflectance Fourier-
transform infrared (ATR-FTIR) spectroscopy). In addition, an increase in the absorption intensities in regions attributable to
functional groups associated with carbohydrates (assessed through ATR-FTIR) signals the potential use of these microplastics
as a carbon source for the fungus.These findings underline the promising role of fungi such as Penicillium brevicompactum in
the biodegradation of e-waste-derived microplastics and represent a basis for research into broader and more sustainable e-waste
bioremediation strategies.

Keywords: e-waste, epoxy-based polymer, printed circuit boards (PCB), microplastics, bioremediation, fungi
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Abstract. Conventional agrochemicals such as fertilizers, pesticides, and plant-growth hormones have a recognized role in im-
proving crop yield and quality. However, the impact they cause on the environment and human health is causing the market to
shift towards bio-based agrochemicals, once their toxicity to non-target organisms is typically reduced and the risk of developing
resistance is decreased. The use of by-products as source of compounds to be used in agriculture are not only environmentally
friendly, but also provide economic benefits while creating opportunities for producers and consumers.Pinus pinea L. is a co-
niferous tree mostly valued for its seeds, ie pine nuts, a product with high market value. Nonetheless, this crop generates by-
products that are essentially used to produce energy. These agroforestry by-products are rich in compounds of interest, namely
phenolic compounds, terpenes, and sterols that possess bioactive properties with possible applications in plant disease mana-
gement (Queirds et al., 2020).This work intends to explore P. pinea nut shell extracts to be used as an alternative to synthetic
agrochemicals, particularly as antimicrobial agents against phytopathogenic bacteria, herbicides and plant growth promoters.
To obtain isolated fractions rich in metabolites of interest, the pine nut shells were submitted to sequential extractions. First,
terpenes and sterols were isolated (E1) and the resulting residue was re-extracted to obtain an extract rich in phytohormones and
phenolic compounds (E2). The extracts were screened for the antimicrobial potential against bacterial pathogens with scientific
and economic relevance. Also, E1 was screened for its potential to be used as a bio-based herbicide against common weeds.
Considering that E2 is rich in compounds known to act as plant growth promoters, will be tested on tomato and wheat plants for
its potential as biostimulants. Apart from that, aiming an integrated valorization of pine nut shell, the residue from the extractions
will be studied as a potential substitute to conventional growing medias used in soilless cultures.

Keywords: pine nut shell, by-product valorisation, bioactive properties, phytopathogenic bacteria, bio-based agrochemicals
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Abstract. Collagen stands out as one of the most studied and valued macromolecules, obtained from diverse sources, boasting
biocompatibility with minimal cell toxicity, and possessing a remarkable capacity for water absorption which make collagen and
its derivatives appealing biomolecules across cosmetic, nutraceutical, and biomedical sectors. The extensive processing of fish
often results in substantial amounts of by-products, comprising approximately 70% of the total fish weight, estimated annually
at 28 million tons. This waste biomass includes discarded components like fish skin which contains high amount of collagen.
The vast wide-ranging use of collagen derivatives like undenatured collagen, gelatine, and collagen hydrolysates, coupled with
discussions surrounding religious prohibitions, concerns about zoonotic disease transmission associated with collagen from ter-
restrial animals, the environmental impact of biomass waste, and the market value of collagen which is expected to grow up to
$19.9 billion in 2030, will allow marine collagen emerging as a desirable alternative to mammalian sources. Its widely ackno-
wledged that different extraction methodologies yield a variety of outcomes, and conditions such as solvent selection, pH, time,
and temperature, significantly affect the efficiency of extraction, but also the purity, and quality of the collagen(Bai et al., 2017;
Bisht et al., 2021).

The existing processes for extracting and purifying marine collagen suffer from low efficiency and limited scalability, posing
a significant barrier that must be overcome. Our aim is to understand the effect of materials and methods on the extraction
processes and to devise a cost-effective efficient downstream process of marine collagen and its derivatives using Deep Eutectic
Solvents (DESs) with aqueous biphasic systems, ultrafiltration, or induced precipitation purification techniques, at maximizing
extraction yields while maintaining the highest purity levels, to ensure that all resultant products, whether undenatured collagen,
gelatine, or collagen hydrolysates, are not only economically and sustainably viable but also sustainable on a commercial scale.

Keywords: Marine Collagen, Collagen Type I, Codfish By-Products, Protein, amino-acids, Eutectic solvents, downstream pro-
cesses, Scale-up
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Abstract. RNA-based biopharmaceuticals have dominated the attention of the scientific community, standing at the forefront
of R&D activities toward innovative medicines with a revolutionary impact on a broad range of hard-to-treat diseases. Howe-
ver, several obstacles persist in conventional RNA bioprocessing technologies, namely RNA instability issues, the multitude of
contaminants in cell lysates sharing similar chemical and structural features with RNA, and the complexity/cost of purification
strategies (Pedro et al., 2018). Amino-acid-based ILs (AA-ILs) may play a significant role in overcoming these obstacles, arising
as effective platforms for purifying RNA by exploiting the high versatility of amino acids, either in the creation of more biocom-
patible ILs, as well as due to their ability to establish preferential interactions with RNA bases (Quental et al., 2019).

This work aims to develop more competitive and cost-effective RNA purification platforms from complex biological matrices
resorting to the use of three-phase partitioning (TPP) strategies and ionic liquid-based aqueous biphasic systems (IL-based ABS).
A new set of AA-ILs comprising cholinium, L-arginine, L-lysine and L-histidine as cations combined with chloride, DL-
aspartate, L-tyrosine, or L-phenylalanine were synthesized and characterized, and the respective ternary phase diagrams with
polypropylene glycol were determined. Extraction studies were then performed with complex samples, from which the ABS
composed of [Arg]Cl, [Ch][Phe] and [Ch][Asp] stand out as the most promising ones by allowing the selective precipitation of
the impurities, representing thus a TPP approach.

Overall, the results show that by tailoring the chemical structure of AA-ILs, RNA was successfully extracted with high yield to
the IL-rich phase in the TPP systems, while the impurities precipitated.

Therefore, these strategies represent effective and versatile platforms to fulfill the critical demand of RNA with high integrity,
purity, and biological activity with potential use as biotherapeutics.

Keywords: Biopharmaceuticals, Aqueous Biphasic Systems, Three-phase partitioning, Amino acid ionic liquid, Purification
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Abstract. The undue and inappropriate consumption of antibiotics met in the past years contributed for the progression of
Antimicrobial Resistance (AMR) scenario [1,2]. Within this, Methicillin-resistant Staphylococcus aureus (MRSA) stands out
as one of the most dangerous bacteria [1]. Therefore, pursuing alternative therapeutics to the conventional antibiotics, namely
biopharmaceuticals, is imperative. Avian Immunoglobulin Y (IgY), an antibody that could be recovered from hens egg yolk,
is a promising solution. Owing to its polyclonal nature, IgY recognize numerous epitopes of an antigen, minimizing the
resistance event [3,4]. This represents an advantage when using these antibodies for the treatment microbial diseases. Given the
exposed, the potential application of IgY as a biopharmaceutical to tackle infectious diseases caused by MRSA was explored
in this work. To this end, IgY antibodies targeting the Penicillin-Binding Protein 2a (PBP2a) of MRSA were isolated from
the egg yolk of hyperimmune eggs. Anti-PBP2a IgY-based formulations were prepared by combining this active ingredient
with conventional protein stabilizers, such as sugars, polyols, or amino acids that were then, maintained under refrigerated
and freezing temperature conditions for up to 2 months. The antibody stability in formulation was assessed by monitoring
its secondary structure and percentage of aggregates through Circular Dichroism Spectroscopy and Size Exclusion- High
Performance Liquid Chromatography (SE-HPLC), respectively. Their recognition ability for the antigen was monitored by
dot-blot and ELISA, and their in vitro and in vivo toxicity assessed for human colorectal adenocarcinoma cells and rodent
models, respectively. The use of stabilizers in anti-PBP2a IgY-based formulations contributed to decrease the percentage
antibody aggregates and to preserve its stability, without compromising the antigen recognition. Furthermore, anti-PBP2a
IgY revealed to be non-toxic to either cells or rodents. Hence, this evidence supports the use of IgY antibodies in therapeutic
formulations for MRSA infections, allowing to surpass the challenges faced due to AMR.

Keywords: Antimicrobial Resistance; Methicillin-resistant Staphylococcus aureus; Biopharmaceuticals; Avian Immunoglobulin
Y
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Abstract. According to the World Health Organization, 17.9 million people die every year from cardiovascular diseases, ac-
counting for about 31% of all deaths worldwide.(1) Simultaneously, a large number of drugs are withdrawal from the market due
to cardiac side effects that are not detected in early stages.(2) Together, these two factors make heart one of the major targets
for the pharmaceutical industry in current times. However, predictive models that recapitulate the human heart physiology in the
laboratory are still lacking. Recent advances in 3D cell culture and microfluidic organ-on-chip technologies have demonstrated
potential to mimic human tissues in vitro with higher accuracy thus enabling a more reliable assessment of the efficacy and
safety of new drugs and therapies. In this regard, natural biomaterials, such as Matrigel, collagen and fibrin, have been largely
investigated due to their similarity to the cardiac extracellular matrix(ECM). Also, natural-based bioinks, like GeIMA, have been
shown promising to produce complex cardiomimetic constructs. Yet, in both cases the use of animal-derived biomaterials re-
mains problematic due of interspecies variabilities.

One possible solution, that has been deeply explored by our group, relates to the use of platelet lysates and perinatal tissues as
a source of human proteins to produce photopolymerizable matrices.(3-5) Using this technique we were already able to create
3D cell culture platforms and disease models that are not associated with ethical issues, while being cost-effective and readily-
available. During my PhD, I want to further explore the potential of these human-based materials, especially of the amniotic
membrane(AM), as a heart-on-a-chip with health and fibrotic features for drug screening applications.
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Abstract. Agriculture soils may represent a large reservoir for plastic particles. Current agricultural practices rely on many
plastic-based materials for irrigation, mulching, greenhouse planting, just to name a few. Saprophytic fungi are hypothesized
to be a promising cleansing strategy due to their role as natural decomposers, thus fitting both as agriculture soil remediators
while being eco-friendly. To address this problem, an experiment to assess the biodegradation potential of two saprophytic fungi
(Trametes versicolor and Pleurotus sajor caju) on a common plastic material (polyethylene terephthalate - PET) was conducted.
Five treatments, each with 4 replicates (T. versicolor only, P. sajor caju only, T. versicolor + PET, P. sajor caju + PET,and PET
only) were assembled in 250 mL minireators during 56 days with sampling points every 14 days. The biodegradation process
was followed by ammonia production, alkaline phosphatase, and lipase activity in fungi exudates, as well as PET pellets weight
and functional groups. Fungi exudates composition changed overtime, and it was different between the two tested species. For
instance, ammonia production remained practically unchanged for T. versicolor + PET compared to T. versicolor only, while in
P. sajor caju it decreased over time with PET. Regarding the alkaline phosphatase determination, it was observed an increase over
time in reactors containing fungi + PET compared to those containing only fungi. Lipase activity increase in T. versicolor+ PET
compared to T. versicolor only, whilst the opposite was found for P. sajor caju. Regarding the PET pellets, no significant changes
were found in dry weight although FTIR analysis showed an increase in spectrum areas corresponding to the proteins and lipids
(functional groups, CH2, CH3) and functional group P=0, and polysaccharides with functional groups C-O-C and C-O-P in P.
sajor caju + PET in the 2nd sampling compared to the 1st.
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Abstract. Granular materials have become an emergent tool in the field of tissue engineering and regenerative medicine. Formed
by jamming microgels into a densely packed state, these materials display intrinsic macroporosity and shear-yielding properties,
which are optimal for the development of injectable fillers, support materials for cell delivery or novel bioinks. (Muir et al.,
2022; Qazi & Burdick, 2021) However, there are still challenges to overcome regarding the biocompatibility, immunocompa-
tibility, processability and mechanical integrity of these materials.To this effect, we propose here the development of granular
materials from human amniotic membrane (hAM), an easily accessible resource that can replicate the properties of native tis-
sues while boasting anti-inflammatory and immunomodulatory properties. (Deus et al., 2020) Bulk hydrogels are first produced
through the supramolecular assembly of hAM, and are then fragmented into micro-sized particles. The reversible nature of the
supramolecular interactions used to produce the hydrogels allows the granules to reestablish interactions between them over time,
generating a self-curing matrix. This grants the material with self-healing properties, allowing it to rapidly recover up to 95% of
its original mechanical properties after injection, while also promoting the self-assembly of microgels into a reconstituted bulk
structure, forming a transient scaffold that can fill defects and hold cells in place as the surrounding tissue recovers. The com-
position of the original hydrogels can be adjusted to fine-tune the mechanical properties of the resulting scaffolds. Additionally,
the granular material exhibits shear-thinning and thixotropic behaviors, which are optimal to ensure its injectability. When cells
are mixed with these materials, it is possible to retain high cell viability rates after injection, indicating that the materials are able
to shield cells from shear stress. Finally, the granular materials were able to promote the recruitment of capillaries in an in vivo
chick embryo model, evidencing their ability to integrate into surrounding tissues.

Keywords: Granular materials, injectability, human amniotic membrane, wound healing
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Abstract. Messenger RNA (mRNA) vaccines hold promising potential in the prophylaxis and therapeutics of human diseases.
However, mRNA vaccines production is still a complex and expensive process, overall requiring improved technologies to pro-
duce more stable and widely accessible products while meeting a timely and sufficient manufacturing capacity.

Ionic liquids (ILs) are molten salts comprising organic cations, with a remarkable structural diversity. Properly engineered ILs
can improve the stability of RNA and contribute to the achievement of highly selective purification processes when applied as
components of aqueous biphasic systems (ABS). From the exposed, this work aims to integrate the production and clarification
steps of mRNA vaccines manufacturing processes using IL-based thermoreversible ABS and thus simplifying subsequent purifi-
cation steps.

Initially, mRNA was produced by in vitro transcription using a T7 polymerase-based cell-free system. ABS formed by dextran
from Leuconostoc spp. with an average molecular weight of 450.000-650.000 g/mol (Dex 500), polyethylene glycol (PEG)
3350 g/mol, and ILs as adjuvants were then characterized. These systems display an upper critical solution temperature (UCST)
behavior, which renders them promising candidates for the development of the integrated process. Preliminary mRNA extrac-
tion experiments using the developed ABS indicate that mRNA is preferentially partitioned toward the Dex-Rich phase, being
recovered with high yield and high integrity. However, in the presence of ILs, mRNA partition is altered toward the IL-PEG-rich
phase. Overall, promising systems for mRNA purification have been identified, and current work focuses on integrating mRNA
synthesis in the most promising IL-based ABS for initial mRNA clarification.

In conclusion, the development of a new integrated production-clarification platform, resorting to thermoreversible ABS com-
prising ILs, can be used to overcome the challenges of current mRNA vaccines production, namely by lowering costs and
environmental impact while improving mRNA stability, yield, and speed of production.

Keywords: mRNA vaccines; ionic liquids; thermoreversible aqueous biphasic systems; in vitro transcription

Acknowledgements. This work was developed within the scope of the project CICECO-Aveiro Institute of Ma-
terials, UIDB/50011/2020 (DOI 10.54499/UIDB/50011/2020), UIDP/50011/2020 (DOI 10.54499/UIDP/50011/2020) &
LA/P/0006/2020 (DOI 10.54499/L.A/P/0006/2020), financed by national funds through the FCT/MCTES (PIDDAC). Augusto
Q. Pedro and Francisca A. e Silva acknowledge FCT respectively, for the research contracts CEEC-IND/02599/2020 (DOI
10.54499/2020.02599.CEECIND/CP1589/CT0023) and CEEC-IND/03076/2018 under the Scientific StimulusIndividual Call.
Maria I. Sousa acknowledges FCT for the PhD grant 2022.11476.BD.

147



Research Summit 2024
Research Forum of the University of Aveiro
16-19" July 2024, Aveiro. Portugal

Unveiling MSCs osteodifferentiation patterns across donors through
non-invasive NMR exometabolomics

Daniela S. C. Bispofml, Mariana B. Oliveiral, Jodao F. Mano', Ana M. Gil*

1. Department of Chemistry, CICECO - Aveiro Institute of Materials (CICECO/UA), University of Aveiro, Campus Universitario de Santiago,
3810-193 Aveiro, Portugal.

* Corresponding author; d.bispo@ua.pt; T Presenting author; Biotechnology.

Abstract.

The secretion profile of mesenchymal stem cells (MSCs) is a major driver of their therapeutic effects (e.g. in bone regenera-
tion).[1] However, some secretome constituents, namely metabolites, are still largely unexplored.[2] In this context, Nuclear
Magnetic Resonance (NMR) exometabolomics may reveal new information on MSCs osteodifferentiation [2,3] and clarify how
the secretome reflects intracellular behavior. This non-invasive strategy provides a means to monitor differentiation, in addition
to traditional testing (key gene/protein markers).Here, untargeted NMR metabolomics was applied to monitor exometabolome
changes of human adipose-derived mesenchymal stem cells (hAMSCs) from 3 different donors throughout 21 days of osteodiffe-
rentiation, compared to proliferation alone (controls). For all donors, both osteogenesis and proliferation involved i) consumption
of glucose, glutamine, pyruvate, serine, and branched-chain amino acids (BCAAs), and ii) secretion of several energy-related
compounds (e.g. Krebs cycle intermediates, creatine, phosphocreatine and lactate), BCAAs breakdown products, ornithine and
histidine. During osteodifferentiation, cells underwent evident changes in metabolic activity, increasing the secretion of lactate,
ornithine (byproduct of Cr synthesis and precursor of polyamines) and pyroglutamate, while reducing the consumption of several
amino acids (including glutamine and BCAAs), pyruvate and glucose. This suggests a glycolytic downregulation with redirec-
tion of pyruvate towards reduction to lactate, instead of oxidation for Krebs cycle entry. Exometabolome results were articulated
(Spearman correlation) with endometabolome changes in the same cells, providing further insight into the above-mentioned
energy metabolic switch, as well as adaptations in cell membrane metabolism, antioxidative protection and creatine biosynthesis.
The donor-independent features unveiled in this work may be exploited to monitor cell osteogenic ability and advance potential
metabolic candidates for media optimization towards osteocommitment enhancement.

Keywords: Osteogenic Differentiation; NMR metabolomics; Exometabolomics; Non-Invasive monitoring;
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Abstract. Digitalisation can significantly impact a country’s image, transforming the perception of its economic competitive-
ness and cultural identity (Benoit Denis, 2022). Digital technologies can help countries to showcase their unique attributes and
achievements through websites, social media platforms, and digital marketing campaigns. This digital storytelling allows coun-
tries to influence perceptions among key stakeholders, including tourists, investors, policymakers, and the global community.
Digitalisation has democratised access to information, empowering individuals and communities to participate in shaping their
country’s image (Ahmed et al., 2021), but it has also brought new risks as regards misinformation, cyber-attacks, and online re-
putation management. Despite these challenges, the extant literature emphasises the importance of authenticity, storytelling, and
digital diplomacy in shaping global perceptions. Understanding how countries use digital tools to shape their image is crucial for
policymakers, marketers, and scholars. Subsequently, a provisional conceptual framework for primary research in Nigeria that
will examine the interplay of digitalisation and country image.The research objectives are role of digital technologies in shaping
a countrys image, analyze how digital technologies have impacted Nigerias image, including issues relating to cybersecurity
and develop and validate a digital technology framework for the promotion of Nigerias image. This research will be conducted
in Nigeria, selected for its significant demographic and economic attributes. Nigeria, the most populous country in Africa, is
home to over 200 million people, providing a rich and diverse demographic for the study. Economically, Nigeria boasts the
largest economy in Africa, driven by sectors such as oil and gas, agriculture, and services. The country’s growing technology
sector, marked by a thriving startup ecosystem, adds another layer of relevance to the study. Nigeria’s political landscape, cha-
racterized by diverse phases including military rule, democratic transitions, and ongoing security challenges such as insurgency
in the northeast and communal conflicts, provides a comprehensive backdrop for analysing the influence of digitalization on the
national image (World Bank, 2020). It is a mixed-method research approach, combining deductive and inductive approaches to
address research objectives. All data will be processed using the Statistical Package for Social Sciences (SPSS) version 23. The
expected result would be an improved and dynamic portrayal of Nigeria on the global stage, leading to increased investment,
tourism, and opportunities for national development.

Keywords: Digitalisation, Country Image, Provisional Conceptual Framework, Digital Transformation
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Abstract. Introduction:

The assessment of ecosystem services (ES) and biodiversity in general has turned out to be a significantly compulsory area of
research as the awareness of the importance and profits of the fields have been realized recently (Mace, Norris and Fitter, 2011).
However, while considering the difference between the concepts of ecosystem services and biodiversity valuation of the former
is commonly evaluated through TEV (Damodaran, 2007), but scaling and scope of biodiversity is different (Paul et al. 2020).
Problem Addressed:

While considering the socioeconomic importance of biodiversity (Lillebo et al. 2017), it is of great importance to quantify the
biodiversity in order to empirically examine the importance of biodiversity. Therefore, one of the dominant approaches in lite-
rature is TEV but it is more closely linked with the valuation of ecosystem services. Therefore, it is required to integrate both
concepts into TEV approach.

Suggested Solution for the Problem:

In order to address the research problem, a detailed analysis is required. In this regard, one of the foremost solutions to address
the problem would be conduction of detailed review of the existing literature. This would help in structuring the commonalities
among ES and Biodiversity which ultimately help in development of TEV for quantification of economic benefits of biodiversity.
Methodology and Materials Used or to be Used:

Since it has been decided to conduct a detailed literature review to address the research problem and therefore, systematic lite-
rature review would be most suitable (Nightingale, 2009). It is one of the widely acceptable and used type of literature review.
In this regard, the research problem will be divided into different keywords and searched in the Scopus most commonly and
popularly used abstract and citation database (Alexander, 2020). The collected papers will be reviewed and information will be
collected to address the research problem.

Results:

Expected results of the study would be a detailed guideline for the usage of TEV for quantification of economic value of biodi-
versity benefits.

Keywords: Biodiversity, Ecosystem, Total Economic Value, Marine Economy
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Abstract. A gestdo da qualidade no subsistema do Ensino Superior em Angola tem sido alvo de crescente interesse motivado
pelo impacto na performance das instituicdes do setor. As institui¢des de ES em Angola, considerando que sdo instituicdes
de caricter multidimensional, isto €, envolvem uma diversificacdo de funcdes e atividades (ensino e programas académicos,
investigacdo, recursos humanos, estudantes, infraestruturas e meio académico) deveram procurar instrumentos necessarios para
o auxilio da melhoria dos servigos que prestam a comunidade académica.

Recorreremos a uma metodologia mista, apoiada por elementos da varidvel qualitativa como: Fontes documentais; revisao
bibliografica dos conteudos tedricos que suportam a investigacao empirica, bem como andlise de documentos legais da institui¢do
(legislagdo sobre o Ensino Superior, estatutos, regulamentos da institui¢do). A abordagem quantitativa envolvera a aplicacdo de
um questiondrio aos gestores das IES Angolanas.

Propusemos a realizar o presente estudo, pelo facto do estudo primdrio realizado, mostrar a necessidade de mecanismos ligado
a garantia da qualidade dentro das IES, bem como criar uma ferramenta especifica que ajuda as mesmas no processo do sistema
interno da qualidade.

Pretende-se que o trabalho de investigacdo proporcione ao Ministério do Ensino Superior Angolano e as IES angolanas um
enquadramento capaz de orientar os seus esfor¢cos na implementagdo de mecanismos internos e externos de garantia de qualidade,
promovendo a cultura da melhoria continua no subsistema de ensino superior.

Keywords: Ensino Superior, Sistema Interno de Garantia da Qualidade, Norma 1SO 9001:2015, Angola.
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Abstract. Financial literacy is the set of competencies and skills in the financial area, assuming an understanding of financial
products and concepts, and the ability to identify risks and make informed decisions. There is no concrete method for measuring
financial literacy, but it can be measured as financial knowledge, behaviors, and attitudes (Vidoviovd, 2021).

Individuals with less education, especially women, and young people between the ages of 18 and 29 are more susceptible to
financial illiteracy (Bucher-Koenen & Lusardi, 2011). Those over 60 also show lower financial knowledge and economic well-
being (International Survey of Adult Financial Literacy, 2020). Between the ages of 30 and 59, financial well-being is highest
(International Survey of Adult Financial Literacy, 2020).For Portuguese individuals, it was concluded that a higher level of
financial literacy exists when compared to the notion of financial risk. Academic business training is also associated with a better
level of financial literacy (Santos & Tavares, 2020).

The creation of financial literacy educational programs has been identified as the main solution to overcome illiteracy (Huston,
2010), and these programs should be included from an early age in educational institutions (International Survey of Adult
Financial Literacy, 2020). Although financial education is seen as a solution, it is important to note that individuals behave
according to their personal preferences (Goyal & Kumar, 2021) and according to the culture of their country (Faulkner, 2022).
The digitalization of financial services has created opportunities for individuals to manage their finances (Banco de Portugal,
2023), but there is a lack of knowledge to take full advantage of these opportunities (Aziz & Naima, 2021), thus giving rise to
digital financial illiteracy. A higher level of digital skills positively influences the level of financial literacy (Kumar et al., 2022).
Of the determinants of financial literacy that have already been studied, the following stand out: Level of education (Jappelli,
2010); Academic background in economics/finance (Pang, 2010); Gender (Grimes et al., 2010) and Age (Monticone, 2010).

On the other hand, some factors such as Motivation (Mandell & Klein, 2007); Political Ideology (Walstad & Rebeck, 2002);
Region (Koshal et al., 2008); Marital Status (Monticone, 2010); Professional Status (Monticone, 2010); Ethnicity (Grimes et al.,
2010); and Work Experience (Koshal et al., 2008) - present contradictory results and have not yet been defined as determinants
or not of financial literacy. Therefore, one of the contributions of this study will be to fill this gap in the literature.
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Abstract. As the importance of environmental sustainability and well-being has risen on the global agenda, so has the interest
in understanding the intricate relationships between them. The conceptual framework underlying this association rests upon
the field of economics of happiness - a discipline that stresses the broadening of traditional economic analyses by accounting
for more holistic measures of utility, encompassing non-income related facets that influence individual well-being (Agrawal
et al., 2023). This paradigm acknowledges that the relentless pursuit of GDP growth can sometimes overshadow detrimental
societal implications, particularly environmental degradation and increasing disparities (Fleurbaey, 2012; Hayden and Wilson,
2016). In fact, integrating happiness metrics into economics can lead to more comprehensive policy-making, balancing economic
growth with environmental sustainability and societal well-being (Stern and Stiglitz, 2023). Well-being captures the essence
of human existence, binding together strands of happiness, quality of life, human development, and welfare. Researchers and
policymakers have increasingly acknowledged the role of well-being in influencing climate change mitigation strategies (Creutzig
et al., 2022). While the present paradigm of climate change mitigation pivots around temperature goals and emission constraints,
the intersections of human needs, quality of life, and resource utilization within societies have yet to be thoroughly integrated.
Well-being should be a pillar in climate change mitigation research, offering invaluable insights into creating equitable, just, and
sustainable pathways to a low-carbon future (Ferreira and Moro, 2010; Lamb and Steinberger, 2017).

This research employs a robust quantitative approach, utilizing data from the European Social Survey (ESS) Round 10 (2020).
The study applies econometric modeling to analyze the impact of various environmental indicatorssuch as air quality, climate
extremes, and nature connectednesson subjective well-being (SWB) across European countries. Key control variables include
socio-economic and demographic factors such as age, gender, income, and education. The primary quantitative method used is
Ordinary Least Squares (OLS) regression, chosen for its interpretability and robustness in estimating the relationships between the
predictors and the dependent variable, life satisfaction. The research findings underscore the significant impact of environmental
quality on happiness levels.This paper contributes to the broader dialogue on sustainable development and well-being, advocating
for *beyond GDP’ indicators that incorporate environmental and social considerations into measures of societal progress. It
presents a compelling case for a paradigm shift in policy-making and research, emphasizing the integration of environmental
factors into the understanding of human happiness and the development of effective climate change mitigation strategies.
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Abstract. Transport logistic is undergoing a fundamental change in business. Increasing cost and green deal requirements are
forcing the transport industry to better utilize available resources. In addition to these major challenges, millions of kilometres
are driven by trucks in Europe with unused capacity. In order to develop practicable solutions for this task, a research project
was set up consisting of the following three sub-projects: (1) technology assessment for cargo weight recognition, (2) technology
assessment for cargo volume recognition and (3) the Cargo Pilot software. This contribution provides an overview of sub-projects
1 and 2, from the initial technology analysis to the preparation of tests in real traffic.
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Abstract. Based on many years of experience as a management consultant in different industries and corporate structures and
cultures, the motivation to use digital transformation in connection with variable corporate goalssuch as fluctuating workloads,
agile response to customer inquiries, and ecological and economic sustainabilityresults in a process or a product to be developed
that intelligently adapts to market requirements and requires forward-looking leadership. Using an Al-based methodical analysis
and synthesis approach, the high consumption of economic and human resources is to be continuously monitored and optimi-
zation measures initiated at an early stage. The necessary information technology with its infrastructure and architecture is the
starting point to accompany the agility and changeability of corporate goals. Researching the relevant documents begins with
writing the panorama or the state of knowledge on the topic. This article is about the IT infrastructure based on the requirements
for an architecture and behavior that a versatile, agile company needs to accompany the constantly changing framework conditi-
ons of the market. The technology used and the available resources, including the human resources, need to be adapted as early
as possible. Data now represent the most valuable asset on Earth and future industrial manu-facturing systems must maximize the
opportunity of data usage. Low-level data must be trans-formed to make them useful in supporting intelligent decision-making,
for example. Furthermore, future manufacturing systems must be highly productive, adaptable, absent of error, and kind to the
environment and to local communities. The all-important design should minimize the waste of material, capital, energy, and me-
dia. Herein, we discuss the fulfilling of agile customer require-ments involving adaptable and modulated production processes
(related to the agile manufactur-ing and digital transformation perspectives).

Keywords: agile manufacturing; manufacturing information systems; digital transformation; mod-ulated production processes;
VOSviewer
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Abstract. Achieving sustainability within the agri-food sector requires the integration of green innovation and actionable cir-
cular bioeconomy practices (Alfano et al., 2023; D’Amato et al., 2017; Kaszycki et al., 2021). This approach is crucial for
reshaping the use of natural resources in the production of goods and services, aiming to reduce environmental impact through
eco-friendly methods and resource efficiency. Key elements of this transformation include eco-innovation, the development of
resource-efficient green technology solutions, and the promotion of bio-based innovations (Kaszycki et al., 2021). Examples in-
clude using bio-solutions to create sustainable products, thereby reducing dependency on fossil resources (Weiland et al., 2024).
Circular principles further support this approach by advocating for designs that promote material reuse, repurposing, recycling,
and regeneration, thus minimizing waste and the demand for primary resources. To accelerate the transition towards a circu-
lar bioeconomy, targeted policy frameworks, regulatory interventions, and support mechanisms, such as the EU Green Deal of
Innovation and the Farm-to-Fork strategy, are essential (Wagh et al., 2024). The integration of green innovation and circular
bioeconomy practices highlights the importance of interdisciplinary collaboration, stakeholder engagement, and systemic ap-
proaches for advancing towards an environmentally conscious economy. This approach is essential for resilience in the face of
contemporary social, economic, and climate challenges (Wagh et al., 2024). Building on this foundation, the central research
question is: How can the integration of green innovation and circular bioeconomy practices be strategically activated to enhance
sustainability within the agri-food sector? Additionally, what are the key drivers, challenges, and opportunities associated with
this transition? Data will be collected from journals and literature reviews, incorporating relevant case studies. Note: Only key
references are included due to space limitations. Full list available on request.

Keywords: agri-food; green innovation; circular bioeconomy, green deal; farm-to-fork
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Abstract. Resources in organizations are finite, but the complexity of their decisions is not. The number of factors influencing
decision-makers (DM) is often unquantifiable. Several factors hinder the ability to make effective and efficient decisionsindivi-
dual interests, personal preferences, or heuristics, among other influencing factors, impact DMs (Wang et al., 2022). Decision-
making in large multi-stakeholder settings, requiring hard consensus, is usually a lengthy process compounded by the epistemic
uncertainty of DMs (Herrera-Viedma et al., 2014). Moreover, the dynamics and variation in the types of information considered
in the decision-making process add to the complexity (Bashir et al., 2018; Goepel, 2018). In decision-making scenarios where
applying stakeholder knowledge-based consensus through aggregation built on expertise weight is not possible, a decision sup-
port model combining Multi-Criteria Group decision-making (MCGDM) as an objective methodology with known assessment
criteria, together with Multi-Objective Group Decision Making (MOGDM) as subjective methodology to handle unknown or un-
certain stakeholder objectives is used. Furthermore, a consensus-reaching process (CRP) utilizing a dynamic consensus approach
(DCA) to achieve consensus by iterative acceptance, rather than agreement of shared knowledge, is applied. Finally, preliminary
results of a model utilizing a Total Impact Value (TIV) process to quantify the relative priority of a decision as compared with
the alternatives are given.

Keywords: Group decision-making, Consensus, Uncertainty, Multi-Criteria
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Abstract. The European Union (EU) has the second-largest medical device market, accounting for 26.4% of the global share,
just below the USA’s 46.6%. Medical technology is a central force driving innovation, being the second sector with the most
patents submitted to the European Patents Office. (MedTech Europe, 2023)

In 2017, the regulatory landscape for medical devices in the EU changed dramatically with the implementation of the Medical
Device Regulation (MDR) and in vitro Diagnostic Medical Device Regulation (IVDR). While these regulations are critical for
advancing healthcare standards and improving patient safety, they significantly increase the regulatory burden and the difficulty
of achieving compliance. (Carl & Hochmann, 2023) Given that 92% of the medical device manufacturers in the EU are small
and medium-sized enterprises, there is a clear struggle to meet these new regulatory demands, particularly in clinical evaluation,
risk management, and post-market surveillance. (MedTech Europe, 2023)

As a result, innovation projects are being discontinued, and enhancements to existing products are often halted. EU manu-
facturers are increasingly looking towards regions with quicker and more predictable regulatory processes, such as the USA.
(Ben-Menahem et al., 2020)

This project aims to improve the industry’s approach to innovation by developing an automated medical device risk management
system enhanced by Artificial Intelligence, supported by a digital quality management system. This system will streamline regu-
latory compliance by automating critical processes such as risk management, thereby reducing the burden on manufacturers.
The academic component of this project will be based on extensive literature review and validation studies intended to: (1) Iden-
tify challenges faced by EU medical device manufacturers, (2) Assess existing similar solutions, (3) Understand how medical
device certification entities approach automated quality and risk management systems, and (4) Assist in the validation of the
platform.

The deliverables of this project will contribute to a better understanding of the challenges faced by EU medical device manufac-
turers and assist in developing a solution that can enhance EU competitiveness, drive innovation, and improve patient outcomes
in the medical device sector.
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Abstract. Social networks shape entrepreneurship by facilitating resource acquisition and project implementation, with weak
ties playing a crucial role in connecting individuals to diverse opportunities. Online platforms offer entrepreneurs new spaces for
community-building to expand their social capital and drive innovation. Simultaneously, digital entrepreneurship has emerged
as a new research field to explore, i.a., technology’s impact on entrepreneurial processes. Universities, as key stakeholders in en-
trepreneurship ecosystems, are increasingly using online communities to support different entrepreneurial activities and increase
founders social capital.

Scholars debate the nuances of building social capital offline versus online. While multiple contacts and weak ties offer access
to diverse resources, stronger ties are usually necessary to efficiently acquire them. Online communities serve as vital pathways
for resource access; however, accumulating online ties doesn’t ensure entrepreneurial success, and the impact of online social
networks on entrepreneurship remains limited. The novelty of digital entrepreneurship calls for further study, particularly regar-
ding the role of online social ties, as well as the usage of online communities and platforms in venture creation and development.
This research deals with the question of how to maximize the value of online communities to foster university-driven entrepre-
neurship.

The expected outcome of the research is the development of a theoretical framework (artifact) to maximize the role of online
communities on digital platforms to support entrepreneurs. The research adopts a mixed-methods approach guided by Design
Science Research (DSR). DSR involves iterative cycles of problem explication, requirement definition, artifact design and de-
velopment, artifact demonstration, and artifact evaluation. DSR follows a five-step procedure including problem explication,
requirement definition, artifact design, artifact demonstration, and artifact evaluation.

Keywords: nan
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Abstract. Modern pharmaceutical production facilities are mainly designed to manufacture one type of drug per production
line. Emerging concepts, such as personalised medication, require faster market time and enhanced flexibility in manufacturing
processes. These requirements raise new uncertainties and risks, which can be minimised using structured design methods to
mitigate these challenges in developing new equipment. Design within a regulated environment poses specific requirements
regarding the traceability of information and decision-making processes. The relationships between problems and solutions
become critical when they impact product quality. The initial conceptual design phase lays the foundation for developing complex
production equipment and for the successful implementation and production outcomes. This study aims to develop a design
methodology that facilitates the analysis of requirements, structured reasoning and the evaluation of solutions, thereby supporting
the engineering of pharmaceutical production equipment. The research proposes a novel design methodology and workflow to
systematically organise the steps of conceptual Design. Axiomatic Design is used for its simplicity and graphical tools for quality
evaluation. Integrating data structure and continuous improvement from the Case-Based Reasoning provides an additional layer
of necessary complexity. This combination is put into practice in the shape of a visual assistant, which uses a knowledge graph
to represent the design elements holistically. The proposed Case-based Axiomatic Design Assistant (CADA) is a novel design
methodology with an easy-to-use workflow and advanced graphical capabilities, whose usage is exemplified in the context of
pharmaceutical manufacturing.

Keywords: Pharma Equipment, Axiomatic Design, Case-Based Reasoning, Knowledge Graph, Design
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Abstract. The pharmaceutical industry operates within a complex web of stringent regulations adhering to Good Manufacturing
Practices (GMP). While traditional change management models exist, they often lack the specificity required to address the phar-
maceutical sector’s unique challenges and opportunities (Fischer & Breitenbach, 2013). It outlines the need for a tailored change
management model specific to the regulated GMP pharmaceutical industry sector to address unique challenges and opportuni-
ties. The proposed project aims to explore how a tailored change management model can drive business innovation, improve
adaptability and ensure regulatory compliance in the pharmaceutical industry, thus developing a new change management fra-
mework.Established models such as Kurt Lewin’s 3-Stage Model (Burnes, 2019) and John Kotter’s 8-Phase Model (Kotter, 2011)
were not explicitly designed to be inapplicable in regulated environments. A preliminary literature search within Scopus, Web
of Science, and EMBASE databases revealed a paucity of evidence regarding change management models specifically tailored
for the Good Manufacturing Practice (GMP) environment. The majority of retrieved results were not directly applicable to the
current research focus, which aims to develop a change management model that addresses the unique challenges of implementing
innovative methods and fostering a culture of change within the pharmaceutical industry. This finding aligns with the author’s
professional experience, suggesting a significant gap in the existing literature and underscoring the need for further research
in this area.By leveraging data analysis and behavioral insights, the study seeks to develop a Change Management-Model that
fosters innovation and long-term success in this highly regulated landscape The aim of the Project is to equip change managers
in the pharmaceutical industry with a model to implement change successfully and innovatively.This study will employ a mixed-
methods research design, integrating both qualitative and quantitative data collection strategies to comprehensively explore the
change management landscape within the pharmaceutical industry. Quantitative data will be gathered through surveys adminis-
tered to pharmaceutical employees, while qualitative insights will be elicited via semi-structured interviews with subject matter
experts within the organizations. This approach allows for triangulation of findings, enhancing the validity and reliability of the
research results (Johnson & Onwuegbuzie, 2004).

Keywords: Change Management, Business Innovation, Pharmaceutical Industry, Good Manufacturing Practice, GMP, Process
Optimization
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Abstract. The development of fire brigade training facilities at various state levels in Germany and Austria.

The management of fire services in Germany and Austria falls under the jurisdiction of district and municipal administrations as
per state regulations [2]. This includes overseeing the education of fire brigades, with responsibilities distributed across state,
district, and municipal levels. As technology advances and the number of fire brigades growsdespite fewer fire incidentsthere is
a need to periodically update fire training facility standards.

To keep training up to date, administrations may need to renovate existing facilities or build new ones according to the latest
standards [1]. However, funding and resource constraints often make the construction or renovation of fire stations and training
facilities a lower priority for governments managing multiple projects. These financial and bureaucratic challenges can delay
project completion, even though such facilities often offer significant cost-saving opportunities and are a valuable investment
within the fire station construction sector.

The development of a new planning tool that integrates modern software, artificial intelligence, and Building Information
Modeling (BIM) represents a significant step forward in building planning and execution. This tool incorporates functionalities
of existing software for modeling fire training facilities and planning information based on standards from various authoritative
bodies including the German Institute for Standardisation and the Austrian Guideline for the Construction of Fire Stations. It
also considers regional building codes and the architectural integration of facilities into urban or rural settings, ensuring the
functionality and support of modern technologies and equipment.

This advanced approach allows governments and private investors to plan more economically, optimizing costs and promoting
sustainable development. The tool not only connects and summarizes architectural design software but also incorporates various
regulations and analyses different training scenarios for professional, volunteer, or company firefighters. The planning and
design of these facilities and the tool itself are part of a broader research initiative spread across three papers. A prototype of this
tool will serve as a platform to aid decision-making, offering a customizable approach that will be applied not only in Germany
and Austria but also benchmarked against international standards from countries like the USA, Australia, Portugal, and others.
This will enhance local fire training facility standards by adapting best practices and innovative solutions.

Keywords: Fire Training Facilities, Building Information Modeling, BIM, artificial intelligence, Al, Tool, Fire Brigade, Fire
Station, Architecture, Planning
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Abstract. Autonomous driving technology is advancing rapidly, accompanied by a wave of regulations in major markets such
as the EU, China and the US. Regulatory requirements for Al compliance pose significant challenges for the development of
self-driving systems (SDS). Due to the high-risk classification of Al based on the forthcoming EU Implementing Act for the
Harmonized Rules on Artificial Intelligence used in SDS development, the complexity of ensuring compliance with evolving
regulations is strongly increasing. Explainable Al (XAl) is a critical pillar that supports the process of complying with Al regu-
lations. It is proving to be a critical enabler for companies striving to achieve Al compliance in autonomous driving. Explainable
Al provides transparency and interpretability of the technology and decision-making processes of Al. By implementing explaina-
ble Al regulators, companies and other stakeholders gain a better understanding of the logic behinde the self driving technology,
which contributes to the a smoother validation requirements, reporting processes to authorities and implementation of require-
ments by affected companies.

The presentation addresses the effect of Al on autonomous driving, compare the existing AD regulation and upcoming Al
regulation and normalization efforts and aligns them with the result of a stakeholder study in a framework for Autonomous
Driving/Mobility. It mandates a guide for stakeholders in the autonomous driving ecosystem to proactively address regulatory
complexity, implement efficient processes to meet regulatory requirements, and accelerate the safe deployment of self-driving
vehicles at scale through the use of explainable Al. Therefore it points out the impact of XAl on different regulative use cases
just as the homologation approach or the field supervision.

Keywords: Field Monitoring, Autonomous Vehicles, Machine Learning (ML) / Deep Learning (DL),Self-Driving System, Safety,
XAl Explainable Al, Regulation
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Abstract. Digitalisation is one of the key drivers of today’s business. A SLR conducted in the context of this thesis revealed
that issues with business models functions and processes, are already being dealt with in multinational companies, with SMEs
lagging behind. While different maturity models of overall Industry 4.0/digitalisation targets are presented in the literature, little
is known about the transformation/implementation of these models, and the few studies that report on it neglect the main driver
of sustainable results the alignment of leadership, culture and the inclusion of technology. (Pech & Vrchota, 2020)

To address this gap, this thesis proposes a clearly defined transformation roadmap tailored for SMEs to enhance their supply
chains by improving process efficiency and resource utilization (Chonsawat & Sopdang, 2017). The roadmap aims to empower
SMEs to overcome their inherent disadvantages compared to larger corporations.

The initial analysis from the SLR suggests that the literature insufficiently addresses the linkage between digitalisation, lea-
dership, and corporate culture. There are scant examples of holistic transformation approaches that consider these elements as a
coordinated triad. Existing maturity models typically focus on individual aspects without considering their synergistic applica-
tion.

Practically, the research develops a transformation model that identifies critical weaknesses in SMEs, including know-how and
resource availability. It simplifies and aligns the model closely with SME business practices, ensuring accessibility and applica-
bility.

Progress to date includes conducting and partially analyzing five out of eight expert interviews. These interviews aim to empi-
rically verify the proposed model and explore the significant impact of the leadership, technology, and culture triad on digital
transformation success.

In conclusion, this research will contribute a systematic process to address the digitalisation challenges faced by SMEs, enabling
them to independently develop and execute a coherent digitalisation strategy.

Keywords: SMEs, Digitalisation, Transformation Roadmap, Industry 4.0.
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Abstract.

Large language models (LLMs) have contributed significantly and meaningfully to the advancement of natural language proces-
sing. Artificial intelligence (AI) for medical research is rapidly advancing thanks to models like GPT-4, Med-PaLM2, and Llama
(Large Language Model Meta Al). These models have the potential to significantly improve healthcare through Al. Biomedical
information retrieval, question answering, medical text summarization, information extraction, and medical education are among
the areas where they are applicable in medicine. (Tian et al., 2024) Recent studies have evaluated the quality of LLM responses to
questions on biomedical and clinical knowledge. (Chen et al., 2024) We intend to investigate their potential for communication
with other experts and physicians, even though the current focus has mainly been on scenarios with LLM-assisted communica-
tion with patients. With that, we expect to better understand both the potential value and the risks associated with the utilization
of LLMs, potentially chatbots or Al agents, in the context of patient cases.

Our approach requires an analysis of conversations between physicians to assess how Al can create value. Given the challenges
of accessing real-world data, we propose a methodology for data augmentation that generates synthetic physician conversations
from metadata describing real inter-physician case discussions. Using these synthetic data, we will explore innovative ways to
integrate Al as decision-supporting conversational agents during physician discussions.

Our preliminary results will be a starting point for advancing research on this topic, while minimizing issues related to data pri-
vacy and/or bias. As these are common issues in medical research, we expect to devise a more suitable approach to the analysis
of physician conversations using Al, which could also be relevant to a broader community of Al medical researchers.

Keywords: Artificial Intelligence, LLM, NLP, Privacy, Physician communications, Synthetic data
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Abstract. Measuring Corporate Sustainability (CS) has been identified as an important enabler for integrating sustainability into
corporate practices (Pazienza et al., 2023). Different methodologies and frameworks for measuring CS have been developed in
the literature with limited success. Similarly, despite the importance of social impact to social entrepreneurship, standards for
measuring an organizations social impact (SI) are underdeveloped on both theoretical and empirical grounds (Pazienza et al.,
2023). Sustainability Balanced Scorecard (SBSC) architecture has been under review on both theoretical and empirical grounds
to effectively incorporate sustainability related themes. (Hansen et al., 2016; Hahn et al., 2018)This thesis proposal aims to
address the identified gaps following a sequential process where the first step is to assess the nature of current limitations in the
measurement of CS, SI through a Systematic Literature Review process, the second step is to design the measurement proposal
and test it in a Case Study approach and as a final third step, to present and test the management performance system to support
it.

Expected contribution (i.e Systematic Literature Review, Paper 1) in the first step takes the form of guidelines that need to be
incorporated when aiming to effectively operationalize a measurement scheme for CS, SI. In the second step (i.e Foundational
Ground for Effective, Standardized and Integrated Social Impact Measurement Approach, Paper 2), the expected contribution
is defining and testing the characteristics needed for the essential qualities in SI measurement. The final step (i.e Performance
Management System for Social Impact Measurement, Paper 3) aims to contribute with the operational infrastructure required for
effective target setting, tracking and monitoring.

The novelty behind the process is two folded: it addresses the currently unsettled gap in academia when it comes to measuring
CS,SIM and in the same time, it is a fully integrated approach (i.e from measurement scheme to management performance system
to support it). At its core, its intended to serve a practical need with an approach that is standardized, operational and integrated
in the business process.

Keywords: social impact measurement, corporate sustainability measurement, sustainability balanced scorecard, integrated
and standardized approach
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Abstract. The changing landscape of the automotive industry, which is characterised by connected, automated, electric, and
shared mobility, and the subsequent challenges have already been addressed by some researchers. However, to the best of our
knowledge, there has not been a comprehensive account of how established vehicle manufacturers are doing business and how
new rivals are challenging this business. Two research questions have been formulated: How do Established Car Manufacturers
(ECMs) conduct business? How do new rivals threaten ECMs? We use a systematic literature review approach, performed on
IST Web of Science Current Contents, with a final sample of 73 studies. The findings show that the business practices of ECMs
and new rivals can be categorised into organisational aspects of the product development. Future research directions include
assessing impacts outside of vehicle and services R&D and cross-industry comparative analysis.

Keywords: Car manufacturer; Automotive; firm; company, Future mobility; New rivals; Systematic literature review,; competi-
tion
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Abstract. The transition to a carbon-neutral European Union (EU) economy requires innovation in technology and huge finan-
cing efforts from the public and private sectors, increasing the relevance of and interest in green finance. At the latest, European
sustainable finance regulation on sustainability preferences (Delegated Regulation (EU) 2021/1235) made green finance a mains-
tream topic for retail investors. Among others, sustainability preferences refer to economic activities supporting climate change
mitigation and adaptation as defined in the EU taxonomy (Delegated Regulation (EU) 2023/2486). The European Central Bank
(ECB) published a working paper on financial markets and green innovation that reflects climate goals dependency on technolo-
gical innovation (Aghion et al., 2022).

Given the venture characteristics of green innovation on the one side and retail investors’ characteristics on the other side, we
assume a dilemma. Green innovation is largely discussed as bearing risks, and renewable energy projects are related to high risk
by one strand of the literature. Our article aims to shed light on retail investors* risk exposure in green finance. We address this
question by reviewing green finance literature first. We find few articles mentioning retail investors at all (Bourcet & Bovari,
2020; Polzin & Sanders, 2020; Ringel & Mjekic, 2023). Only Ringel and Mjekic (2023) dedicate their research to the role of
banks as intermediaries addressing the retail investors and commenting on the gap between a retail investors risk profile and the
high-risk perception of renewable energy projects. Second, we take a multi-case study approach to deep dive into green finance
risk related to renewable energy projects.

In case analysis, we follow a new approach and decompose green finance risk (GFR) into risk components related to the type of
financial instrument (FIR), the investee company (ICR), and the operational risk (OR) of renewable energy projects. The cases
analyzed demonstrate that a toxic mixture of risky financial instruments, poor governance within the investee company, and
operational risk related to renewable energy projects caused major losses for retail investors. Thanks to a better understanding
of green finance risk, we provide red flags that may alert future retail investors and suggest measurements for green finance risk
mitigation. Our results contribute to green finance literature and mark a starting point for future research since our results are
limited to the scope of selected cases. Especially quantitative research could test the significance of our findings.

Keywords: Green Finance, Green Innovation, Green Finance Risk, Retail Investor, Multiple Case Study

References.

Aghion, P., Boneva, L., Breckenfelder, J., Laeven, L. A., Olovsson, C., Popov, A. A., & Rancoita, E. (2022). Financial Markets
and Green Innovation. SSRN Electronic Journal. https://doi.org/10.2139/ssrn.4173682

Bourcet, C., & Bovari, E. (2020). Exploring citizens’ decision to crowdfund renewable energy projects: Quantitative evidence
from France [Article]. Energy Economics, 88, 10, Article 104754. https://doi.org/10.1016/j.eneco.2020.104754

Polzin, F., & Sanders, M. (2020). How to finance the transition to low-carbon energy in Europe? [Article]. Energy Policy, 147,
16, Article 111863. https://doi.org/10.1016/j.enpol.2020.111863

Ringel, M., & Mjekic, S. (2023). Analyzing the Role of Banks in Providing Green Finance for Retail Customers: The Case of
Germany. Sustainability, 15(11), 8745. https://doi.org/10.3390/sul5118745

178



Acknowledgements. This work was supported by the Research Unit on Governance, Competitiveness and Public Policies
(UIDB/04058/2020) + (UIDP/04058/2020), funded by national funds through FCT - Fundacio para a Ciéncia e a Tecnologia.

179



Chemical engineering

180



Research Summit 2024
Research Forum of the University of Aveiro
16-19" July 2024, Aveiro. Portugal

Recycling of multilayer plastic packaging using green solvents and
supercritical fluids

Luanna Maia"!, Anareth Cavuquila®, Andreia Dias?, Adélio Mendes 3, Carlos Manuel SilvaZ,
Ana Barros-Timmons +*

1. CICECO Aveiro Institute of Materials, Department of Chemistry, University of Aveiro, Campus de Santiago 3810-193 Aveiro, Portugal
2. CICECO - Aveiro Institute of Materials

3. LEPABE Laboratory for Process Engineering, Environment, Biotechnology and Energy, Faculty of Engineering

4. CICECO Department of Chemistry, University of Aveiro, 3810-193 Aveiro, Portugal

* Corresponding author; T Presenting author; Chemical engineering.

Abstract. The widespread use of plastics is unquestionable, as they are essential in various areas of modern daily life due to
their versatility, adaptability, and affordable cost. Such dependence highlights the critical importance of developing sustainable
methods for plastic waste management, promoting the principles of a circular economy (Bucknall, 2020).

Plastic packaging materials play pivotal roles across various industries, owing to their exceptional barrier properties and
durability. However, the complex structure of multilayer plastics, which typically combine various polymers and sometimes
inorganic materials, presents substantial challenges for traditional recycling processes (Kaiser et al., 2018).

Conventional recycling methods often rely on solvents that may have harmful environmental impacts and struggle to separate
and recover high-quality materials from these composites effectively (Cabrera et al., 2022; Kaiser et al., 2018). This inefficiency
leads to severe ecological concerns, particularly in waste management and sustainability practices. A global push towards
sustainability intensifies the urgency to address these issues and reduce reliance on non-renewable resources.

Considering this, this work investigates advanced techniques for recycling multilayer plastic waste, focusing on the potential
of green and supercritical solvents. The objective is to evaluate the viability of these alternative solvents in yielding materials
suitable for food packaging applications while meeting stringent regulatory standards. Ultimately, this study seeks to develop an
environmentally sustainable process characterized by minimal toxic emissions and potentially enhancing the recovery of virgin
polymers.
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Abstract. The escalating use of electrical and electronic equipment (EEE) worldwide has led to a rapid increase in the production
of electronic waste (e-waste), which is expected to reach 120 million tons by 2050 (Xia & Ghahreman, 2024). This surge unders-
cores the critical need for sustainable strategies to manage e-waste and recover valuable metals. Recycling end-of-life electronic
devices is a key solution to avoid critical metal depletion and promote a circular economy (Shahabuddin et al., 2023). Electronic
waste represents a reservoir of valuable materials, including metals, glass, and plastics. Therefore, efficient recovery methods
are crucial. This study aims to develop an efficient and sustainable method for recovering metals from end-of-life smartphones
using supercritical CO2 modified with organic acids and complexing agents to enhance metal solubility and extraction efficiency
(Bertuol et al., 2020; Wu et al., 2022). In addition, ultrasound-assisted and conventional leaching techniques are being explored,
with an emphasis on replacing hazardous inorganic acids with environmentally friendly (bio)organic alternatives (Reisdorfer et
al., 2020). By providing alternative, sustainable routes for recycling valuable metals, the findings of this research will have
significant international relevance in addressing the pressing challenges of e-waste management and resource conservation.
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Abstract. Annually, several tons of food frying waste derived from household and restaurant kitchens and industrial processes
are neglected potentiating environmental concerns. One of such waste is spent frying oil (SFO) which is produced at high
volumes, although part of it is redirected to biodiesel. However, due to its chemical nature and toxic compounds, SFO treatment
in wastewater treatment plants (WWTP) is difficult. In this work, the possibility of producing short-chain organic acids (SCOAs)
from SFO through acidogenic fermentation (AF) was evaluated (Oliveira et al., 2023). Herein, SFO, transport tank wastewater
(ER), and an SFO alkaline hydrolysate, with 76% yield and 100% of free fatty acids (FFA), were used as substrate. SFO revealed
a triacylglycerides content of 97.9%, with oleic (49.1%), linoleic (26.6%), and linolenic (14.5%) acids as main constituents, and
2% of FFA. ER revealed a total nitrogen concentration of 1.990 g/L, where 0.229 g/L corresponded to nitrate concentration, and
7.58% and 9.34% of volatile and total solids, respectively. Two inocula were used to determine the most suitable for AF: an
aerobic (AES) and an anaerobic (ANS) sludges from a municipal WWTP, at food to microorganism (F/M) of 1 g COD/g VSS.
Promising results were revealed through the production of a high diversity of SCOAs, with the assays with ER resulting in a
faster SCOAs production. This work revealed the potential of lipid-based substrates to produce SCOAs through AF, that can be
further used as feedstock for PHAs bioproduction, while reducing waste and pollution, following the circular economy concept.
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Abstract. Society has been facing an increased prevalence of non-treatable or hard-to-treat diseases, which are expected to con-
tinue increasing due to an aging society and a rise in emerging infectious diseases. This trend stresses the need for cost-effective
therapeutic and diagnostic solutions. Monoclonal antibodies (mAbs) are powerful tools in medicine, being key players in therapy
and diagnosis. However, contrarily to chemical drugs, biopharmaceuticals, e.g. mAbs, are produced by living cells and, conse-
quently, more challenging to produce, purify and preserve, translating into higher costs. Indeed, biopharmaceuticals are generally
12x more expensive than chemical drugs (Gooch et al., 2017). The traditional mAbs manufacturing encompasses the upstream
processing, corresponding to cell cultivation, in which cells propagate and the target biomolecules are produced, and the downs-
tream processing, which typically include 6 unit operations: (i) clarification; (ii) capture (protein A (ProA) chromatography);
(iii) viral inactivation; (iv) polishing steps (two chromatography steps); (v) virus removal; and (vi) enrichment/conditioning for
preservation (Capela et al., 2017). However, the current strategy faces three main bottlenecks: the higher cell density cultures
that lead to undesired mAb aggregates and places an extra burden on the downstream processing, the need for multiple steps in
the downstream processing with the utilization of highly cost affinity chromatography steps with biological ligands, and the high
facility footprint due to batch operation. To overcome these drawbacks, the exploration of alternative techniques that prioritize
simpler, cost-effective, and continuous processes is being pursued by using ionic liquids throughout the entire mAbs production,
including cell cultivation, clarification, capture, polishing and conditioning for preservation. The tailoring of the optimal ligands
will be assisted by the application of computational simulations, such as molecular docking.

Keywords: Antibodies; Downstream Processing; ProA substitutes; Computational simulation.
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Abstract. Protein hydrolysates are a purified form of proteins consisting of oligopeptides, peptides, and amino acids that are
obtained by partial or complete hydrolysis (Nasri, 2017). Depending on the final application, proteins can be commercialized as
heterogeneous mixtures of peptides with different molecular weights, suitable for specialized foods, infant and sports nutrition,
dietary supplements, and cosmetics, or as bioactive peptides, a purer fraction of proteins with a specific molecular weight
(Soto-Sierra et al., 2018). These exhibit numerous biological functions (antioxidant, antihypertensive, immune-modulatory,
anti-cancer, hepatic protective, and anticoagulant activities) with potential opportunities to substitute synthetic compounds and
develop pharmaceuticals and medical applications for the prevention and treatment of diseases (Admassu et al., 2018). However,
an increase in animal and plant consumables production alone will not be viable to meet protein demand.

The use of algal biomass emerges as an alternative protein source with higher protein content (~50 %) compared to common
protein sources like soy (37 % DW protein), milk (26 % DW protein), meat (43 % DW protein), and yeast (39 % DW protein).
In addition, it contains valuable nutritional properties, low allergenicity, and production and growth advantages over terrestrial
biomass (Soto-Sierra et al., 2018)(Geada et al., 2021). Besides the potential of algal biomass as a sustainable and renewable
feedstock for the production of high-value compounds, downstream processing still represents an economic obstacle. Recently,
deep eutectic solvents (DESs) were applied in the solid-liquid extraction of proteins as performance boosters (Yue et al., 2021).
DES are composed of a hydrogen bond acceptor and a hydrogen bond donor that are prepared by mixing natural starting
materials with high melting points, in different molar ratios, to form a liquid.

Therefore, the novelty of this work is developing an efficient and economically viable downstream process from lab to pilot
scale to extract and purify proteins and their hydrolysates from two different algae.

Keywords: Deep eutectic solvents; Peptides; Solid-liquid extraction,; Process simulation; Scale-up; Algae
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Abstract. mRNA vaccines are regarded as the missing link to address conventional vaccines limitations due to their improved
safety, highly efficient immune responses, lower time-to-market demands, and potential application to non-infectious diseases
(Pardi et al., 2018). They were among the first to receive regulatory approval during the COVID-19 pandemic and were crucial to
combat this public health crisis (Szabé et al., 2022). However, they are still challenged by the lack of thermostability due to the
stringent cold chain requirements during storage and transportation, as well as the low patient adherence due to pain caused by
parenteral administration (Baryakova et al., 2023; Uddin & Roni, 2021). Leveraged on the ability of ionic liquids (IL) to stabilize
RNA and improve drug permeation across the skin, this project aims to fabricate biocompatible ionogel patches envisioning the
non-invasive transdermal delivery of mRNA with enhanced mRNA stability. To achieve this goal, a set of Tasks was designed,
initially comprising the production of the target mRNA sequence by in vitro transcription followed by the synthesis and cytotoxic
evaluation of bio-based ILs. The most promising IL candidates will then be applied in the fabrication of suitable ionogel patches
by combining the selected ILs with a biocompatible polymer, and the loading of mRNA will be optimized. In the end, the
biocompatibility of mRNA-loaded ionogels patches will be evaluated onto human cell lines, and their performance to permeate
the model mRNA vaccine candidate evaluated ex vivo. Fabricated under the light of sustainability concepts and by requiring
less stringent cold chains while being adaptable to various diseases, the successful development of this work will respond to
international policies on public health and will contribute to economic growth.

Keywords: Messenger RNA vaccine; ionic liquid patch: transdermal drug delivery; non-invasive systemic administration;
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Abstract. In recent decades, the development of novel therapeutics such as protein-based biopharmaceuticals allowed major
progress in the treatment of chronic illnesses with unprecedented efficacy and safety profiles. This has led to longer lifespans and
better overall health of the population. A successful example is the case of interferon alpha-2b (IFN-2b), which is often used to
manage chronic hepatitis C and holds a significant impact on the global therapeutic proteins market. However, the widespread
use of biopharmaceuticals is still challenged by the complex and costly manufacturing processes (Castro et al., 2021), especially
for the downstream stages still encompassing multi-step and expensive chromatographic processes. In this field, efforts have been
made to develop effective chromatographic supports and ligands, such as in the case of polymeric ionic liquids (PILs). These PILs
result from the polymerization of polymers and/or IL, and due to the high degree of structural diversity, and chemical structures
of ILs, these new materials present a wide variety of chemical structures and physicochemical properties (Jacinto et al., 2018).
Therefore, this work aims to synthesize and characterize novel PILs, and their application in column liquid chromatography
for the purification of the biopharmaceutical IFN-2b directly from the culture broth. Initially, PILs were prepared by ionic
exchange between poly(diallyldimethylammonium) chloride solution and several ILs and characterized using techniques such
as Fourier-transform infrared spectroscopy (FTIR) and thermogravimetric analysis (TGA) (Tomé et al., 2013). Afterwards, the
new materials were packed into a Tricorn column and applied in the purification of IFN-2b obtained using Komagataella phafii
X-33 harboring the pPICZ vector coupled with a secretion signal for the secreted expression of IFN-2b in a broth containing
0.1% of Tween 80. Overall, the results obtained so far demonstrate that the PILS act as typical hydrophobic resins, being able to
selectively elute the recombinant protein using a decreasing stepwise ammonium sulfate gradient.

Keywords: biopharmaceuticals; interferon; purification; preparative chromatography,; polymeric ionic liquid
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Abstract.

Laccases (EC 1.10.3.2) are multicopper enzymes that use molecular oxygen to catalyse the oxidation of several substrates, such
as phenolic compounds and aromatic amines (Jeon et al., 2012). Laccases are used in a wide range of industrial and biotech-
nological processes, including the synthesis of polymers (Debnath & Saha, 2020). Among them, polydopamine (PDA) is an
added-value biopolymer produced from dopamine polymerization, used in the modification and functionalization of surfaces
with biomedical applications (Ding et al., 2016). In contrast to the conventional method of dopamine polymerization, which is
chemical-based, time-consuming and produces PDA films with poor stability, the production of PDA using laccase improves the
efficiency and rate of the process, fulfilling some green chemistry principles (Magalhdes et al., 2022). However, on an industrial
scale, it is relevant to develop novel methods to allow biocatalyst recovery and reuse. In this field, aqueous biphasic systems
(ABS), which are liquid-liquid systems mainly composed of water, appear as a promising alternative since they provide a mild
and biocompatible environment for biocatalysts (Magalhdes et al., 2021). This work aims to optimise glass PDA coating using
laccase as a biocatalyst and explore the use of ABS to improve the process.

Glass and quartz were coated using dip-coating technology using a solution with dopamine and laccase. Several parameters
for the enzymatic production of PDA and film deposition into the glass, including stirring velocity, dopamine and laccase con-
centration, were tested. The polymerization process was monitored with ultraviolet-visible (UV-Vis) spectroscopy. In addition,
enzymatic polymerization using ABS (composed of polymer and salt) as a reaction media was explored by testing different do-
pamine and laccase concentrations. Biocatalyst recovery and reuse were explored in the ABS. Compared to traditional methods,
enzymatic polymerization of dopamine proves more efficient, requiring lower dopamine concentrations for film formation. Using
laccase in PDA polymerization reaction is a promising tool to elevate the polymerization processes and enhance material coating.

Keywords: Laccase, Polydopamine, Material coating, Aqueous Biphasic System
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Abstract. A madeira de eucalipto é considerada particularmente interessantes dentro da industria da pasta e papel, utilizada
como matéria-prima em vdrios paises, garante uma boa qualidade ao produto final, essencialmente devido a sua composi¢ao
quimica. Em Portugal, a espécie de eucalipto mais plantada é o Eucalyptus globulus, representando 95% da drea florestada de
eucalipto, contribuindo significativamente como matéria-prima nacional na industria da pasta e papel (Pereira, 2012). Diferente
de Portugal, em Angola a espécie mais plantada é o Eucalyptus saligna, o pafs ainda nfio possui uma inddstria nesta drea,
portanto, a madeira € usada essencialmente para construcido de imoveis e queima (Matas, 2011). Dentre as duas espécies de
eucalipto, a madeira de Eucalyptus globulus plantada em Portugal é a que foi mais amplamente estudada, e apresenta muito
potencial para producdo de pasta e papel. Porém, ja existem alguns estudos, embora muito superficiais, de carateriza¢do quimica
da madeira de Eucalyptus saligna angolana que indicam algum potencial (Penin, 2020). Este projeto de investigagdo centrou-se
mais recentemente na caraterizagdo quimica detalhada desta espécie de eucalipto, foi dada especial ateng@o ao teor e a estrutura
quimica dos componentes da madeira, nomeadamente o teor de lenhina, extratdveis, celulose e hemicelulose. O teor de lenhina
determinou-se através do método de Klason (28,9% m/m), os extratdveis pela extra¢do etanol:tolueno (1:2, v/v) (4,5% m/m),
celulose foi seguindo a abordagem de Kiirschner-Hoffner (47,9% m/m) e as pentosanas pelo método do brometo/bromato (19,5%
m/m). Com tudo, esta etapa do projeto ainda estd em investigacdo, pretende-se utilizar a extracdo NaOH 0,1molar (M) antes de se
determinar o teor de lenhina, pois alguns extrataveis (por exemplo, composto polifendlicos) que ndo sairam com etanol:tolueno
(primeira extracdo), possivelmente contribuiram para o alto valor do teor de lenhina. Relativamente ao cozimento da madeira,
de acordo com os ensaios preliminares, observou-se que ndo € vidvel cozer a madeira de Eucalyptus saligna para indice K baixo
(<16), consome-se muito reagente, obtém-se uma viscosidade relativamente baixa e perde-se algumas propriedades papeleiras.
Portanto, o principal foco deste trabalho consiste em encontrar as condi¢des 6timas de produgdo de pasta e papel da madeira de
Eucalyptus saligna angolana e comparar com a pasta e papel de Eucalyptus globulus produzido em Portugal.

Keywords: Eucalyptus saligna, cozimento kraft, propriedades papeleiras
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Abstract. Poly(vinyl chloride) (PVC), is one of the oldest synthetic polymers, its history dating back to 1835. It can be in-
dustrially produced via three methods: emulsion, bulk, and suspension. (Endo, 2002) Emulsion PVC (E-PVC) represents 12 %
of the total PVC production and is used to manufacture products such as synthetic leather, flooring, sealants, and automotive
coatings. The synthesis involves, in addition to the vinyl chloride monomer (VCM), water-soluble initiators and anionic emul-
sifiers. The nature and concentration of the emulsifiers play an important role in the particle size distribution (PSD) and in the
latex colloidal stability. (Fischer, Schmitt, Porth, Allsopp, & Vianello, 2014) PSD is determinant for some characteristics of the
final products, and thus the final applications portfolio. Bimodal distributions with particles of larger average diameters results
in plastisols (mixture of PVC resin and plasticizer) with lower viscosity. (Ko, Kong, & Namgoong, 2018) Residual VCM is a
volatile organic compound (VOC) that must be removed from the latex during the PVC production process. Taking into account
the environmental concerns, it becomes crucial to enhance latex colloidal stability in order to promote more effective removal of
residual VCM, because the latex is submitted to vapor injection to remove the residual VCM and others VOCs. Furthermore, the
properties of the emulsifiers used, such as chain length or ionic or non-ionic nature, influence the fogging index and the amount
of VOCs released by a polymer sample. (Endo, 2002)

The aim of this work is to develop new PVC products, based on a a new system of emulsifiers, in order to: (i) manipulate the
particle size distributions, providing better control of plastisol rheology, and (ii) improve the colloidal stability of latexes, thus
promoting the reduction of fogging index and VOCs.
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Abstract. Messenger RNA (mRNA)-based vaccines, crucial in combating COVID-19 pandemic, offer a promising alternative
beyond traditional vaccines. Current production via in vitro transcription (IVT) is costly and supply-chain dependent, posing
challenges for large-scale and high-quality manufacturing (Rosa et al., 2021). Therefore, it is essential to create a reliable and
efficient mRNA production process ensuring product integrity and purity. Yeasts, as safe (GRAS) eukaryotic organisms, are
promising alternatives as recombinant microfactories for mRNAs, being currently under investigation for this purpose (Yscript,
2023). This work aims the development of a cost-effective and integrated extraction-purification process of mRNA bioproduced
from yeasts resorting to biobased ionic liquids (ILs). ILs have been widely used as a tool to concentrate, extract and purify
biopharmaceuticals (Dinis et al., 2023). Built upon the improved ability of ILs to dissolve several types of biomass, these com-
pounds have already been applied to promote the lysis of yeasts and microalgal envisaging the recovery of bioactive intracellular
compounds (Mussagy et al., 2019). If properly engineered, IL-based aqueous biphasic systems (ABS) can be designed as ef-
fective RNA extraction-preservation platforms and the biocompatible nature of adequately designed ILs tuned to improve the
RNA stability (Quental et al., 2019). This work foresees the production of mRNA through recombinant technology, yeast cell
disruption using ILs and initial clarification (simultaneous concentration and pre-purification) using IL-ABS. Preliminary results
indicate that some ILs were able to promote yeast cell disruption and to successfully extract the mRNA of interest. Overall, it
is expected that the integrated extraction-purification platform under development will lead the way towards more sustainable
manufacturing processes of mRNA vaccines by allowing a decrease in the number of purification steps and keeping/improving
the biological performance.
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Abstract. Now, there is a serious environmental crisis, and it is essential to change habits to preserve the environment and avoid
disastrous consequences.

One of the measures implemented is the industrial replacement of synthetic by natural products. A good example here are the
colorants. These are mainly used to make products more appealing, whether in food/feed, cosmetics, or pharmaceuticals but
they are generally synthetic, based on petroleum and metals. Replacing them with pigments from renewable sources becomes
essential. These pigments can be found in plants, fruits, and vegetables but also microorganisms. Algae, however, are an
excellent source which, in addition to being renewable, contain various types of pigments, such as phycobiliproteins, carotenoids
and chlorophylls. Pigments of this type can be very advantageous due to their properties, such as biological activities, and
their incorporation in various formulations (from food, cosmetics to nutraceuticals) can be very beneficial. Nevertheless, there
widespread use is still significantly limited by their low stability to different stressing factors, namely light, temperature, pH and
oxidation. This means that they can only replace synthetic dyes if the problems of stability are surpassed allowing to guarantee
the same or better properties of those currently in use. It is therefore essential to develop stabilization techniques for natural
colorants and pigments.(Wijesekara and Xu 2024)

For now, the most promising techniques are copigmentation and encapsulation. Copigmentation focuses on intrinsic factors,
seeking to stabilize the molecular structure of the pigments. Meanwhile, encapsulation prioritizes protection from extrinsic
factors, such as light and temperature, by integrating bioactive compounds into solid systems or liquid vesicles.

Since pigment stabilization is a crucial factor, this work aims to develop stabilization techniques using alternative solvents
as task-specific copigments. Indeed, study of eutectic solvents and biosolvents as possible aids in copigmentation, while the
application of bio-polymers may be of high relevance to encapsulate pigments. The stability of the pigments will be studied in
terms of changes in temperature, light and time. In the end, the aim is to have natural pigments eligible to replace synthetic
dyes in various areas such as cosmetics and cosmeceutics, contributing to the achievement of more sustainable practices in these
industries. (Trouillas et al. 2016; Weiss, Okun, and Shpigelman 2023)
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Abstract. Tannery wastes are produced throughout the leather production process and, if improperly handled, can have serious
negative effects on the environment and human health [1,2]. The goal in mind is to repurpose these wastes in the additive ma-
nufacturing (AM) industry to increase their value, with an emphasis on the solid residues. Two AM technologies are proposed
for this PhD project (extrusion and powder-based) but for the meanwhile the primary focus is extrusion-based. Extrusion-based
fused filament fabrication (FFF) is one example of an AM technique. A variety of composite materials was assessed with various
polymeric matrices and leather waste contents to understand the applicability of this AM technology.

To this point, two distinct thermoplastic matrices were used to develop leather polymeric composites (LPC). Polylactic acid
(PLA) and a blend of Polybutylene adipate terephthalate with thermoplastic starch (PBAT/TPS) were selected to enable various
applications within the FFF technology and to contrast various sources and end-of-life. Regarding filler material, leather scraps
obtained from local tanneries were reduced into fine powder (under 100 tm) and mixed into the matrix at various volume ratios
varying from 10% to 40%. For the PBAT/TPS blend, a coupling agent based on maleic anhydride was also studied to improve
the performance of the prepared LPC. For the preparation of the LPC, a Brabender-type mixer was utilized.

The performance of the generated LPC was assessed overall using morphological, mechanical, and thermal studies. The printabi-
lity of the chosen LPC formulations was then assessed by extruding them into 1.75mm-diameter filaments. The studies with PLA
matrix were key to exhibit leathers nucleating ability and crucial stage in any extrusion-based additive manufacturing method is
crystallization behavior. With the PBAT/TPS blend the purpose is to take advantage of the sustainable side of matrix alongside
its flexibility, both characteristics matching the natural material that is leather.

Keywords: Additive manufacturing, tanning industry, bio-based composites, waste valorization
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Abstract. Roughly 2.4 billion people are exposed to dangerous household air pollution levels (WHO 2024). Indoor air contami-
nation is caused by particulate matter (PM), biological particles, inorganic gases (such as COx, O3, and H2S), volatile organic
compounds (VOCs), like aldehyde, formaldehyde, benzene, toluene, and emerging pollutants (US-EPA 2018). Restrooms are
one of the house areas with the highest emissions of contaminating gases. Although forced ventilation could mitigate the pollu-
tant concentration, it can be unpractical when difficult to implement (construction restrictions), the outdoor air is also a source
of contamination and/or incompatible with the house heating system. Thus, the implementation of air-cleaning devices stands
as a possible solution (US-EPA 2023). Various technologies, such as filtration, adsorption, ionization, ultraviolet disinfection,
and UV-photocatalytic oxidation, plasma could be used to tackle the problem. Nonetheless, they are limited to target pollutants,
can generate more harmful pollutants, could have energy- and size-demanding setups, or their efficacy may still be unproven.
Separation technologies have tackled huge interest in literature as a mechanism to clean indoor air. Nonetheless, these emerging
green solvents have not reached a development level suitable for real deployment. Among these solvents, ionic liquids (ILs) have
garnered attention for their absorption capacity and selectivity, and negligible volatility. Nonetheless, the use of ILs presents
significant challenges, particularly regarding the required large separation units imposed by their transport properties, which are
incompatible with the size restrictions of a house/office environment. To overcome this limitation, their encapsulation in carbon
sub-microcapsules (ENILs) has been proposed by the group, allowing instantaneous absorption kinetics while retaining the sorp-
tion capacity. In this work, the incorporation of the ENILs in polymeric matrices is proposed as a technology to take advantage
of the sorption capacity and selectivity of the solvents and the small size requirement, modularity, compactness, lower footprint,
and easy scale up the membranes. Using a gas-liquid membrane contactor removes the need for a regeneration unit/step, thus
envisioning the technology as less energetic, demanding, and feasible to operate in continuous mode without needing mainte-
nance. These features in the membrane contactor module promise a significant breakthrough in improving indoor air quality in
restrooms.

Keywords: Volatile organic compounds (VOCs), Encapsulated ionic liquids (ENILs), Gas permeability, Polymeric membranes.
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Abstract. Over the last decades, the extensive use of petroleum-based single use products, allied with the continuous growth of
the world population and the depletion of fossil resources have been leading to serious environmental problems. As a result, there
is a growing need and demand for sustainable alternatives to petroleum-based materials (United Nations, 2015). Hemicelluloses,
are abundant macromolecular components of lignocellulosic biomass (Neto et al., 2004), that can be converted into chemicals,
and used for the fabrication of sustainable materials with a wide variety of applications, spanning from active packaging materials,
drug delivery and biomedical applications, among others (Naidu et al., 2018).

In this context, the main objective of this work is to develop novel functional biobased materials composed of xylans, and
other biopolymers as chitosan and cellulose nanofibers, that can be used in the transition towards more sustainable and circular
economy.

In this sense, we have followed two distinct approaches: namely, i) the development of wood inspired films; and ii) highly
flexible chitosan/xylan films plasticized with deep eutectic solvents (DES). The wood inspired films (i) were prepared by solvent
casting of a mixture of xylans, cellulose nanofibers and lignosulfonates mimicking the macromolecular composition of wood.
The ensuing materials presented excellent optical, mechanical and thermal properties, as well as antioxidant capacity and UV
protection features (Silva et al., 2024), showing high potential for active packaging applications. The chitosan-xylan based films
(ii) were also prepared by solvent casting, and displayed good optical properties, mechanical performance, thermal stability,
moisture uptake capacity and antibacterial activity (in vitro and ex vivo) against a Methicillin-resistant Staphylococcus aureus
(MRSA) strain, as well as non-cytotoxicity towards human keratinocytes (HaCaT cells), with cell viability 80% for 2 days, and
wound healing capacity (in vitro), demonstrating their potential application in the biomedical field.

Keywords: Xylans, Biobased materials, Biorefinery, Bioeconomy, Films

References.

Naidu, D. S., Hlangothi, S. P., & John, M. J. (2018). Bio-based products from xylan: A review. Carbohydrate Polymers, 179,
2841. https://doi.org/10.1016/j.carbpol.2017.09.064

Neto, C. P, Silvestre, A. J. D., Evtuguin, D. V,, Freire, C. S. R., Pinto, P. C. R., Santiago, A. S., Fardim, P., & Holmbom, B.
(2004). Bulk and surface composition of ECF bleached hardwood kraft pulp fibres. Nordic Pulp and Paper Research Journal,
19(4), 513520. https://doi.org/10.3183/npprj-2004-19-04-p513-520

Silva, J. M., Vilela, C., Girdo, A. V., Branco, P. C., Martins, J., Freire, M. G., Silvestre, A. J. D., & Freire, C. S. R. (2024). Wood
inspired biobased nanocomposite films composed of xylans, lignosulfonates and cellulose nanofibers for active food packaging.
Carbohydrate Polymers, 337(April), 115. https://doi.org/10.1016/j.carbpol.2024.122112

United Nations. (2015). Transforming our world: the 2030 Agenda for Sustainable Development. In Transforming our world:
the 2030 Agenda for Sustainable Development. https://doi.org/10.1201/b20466-7

Acknowledgements. This work was developed within the scope of the projects CICECO-Aveiro Institute of Ma-
terials (UIDB/50011/2020 (DOI 10.54499/UIDB/50011/2020), UIDP/50011/2020 (DOI 10.54499/UIDP/50011/2020) &
LA/P/0006/2020 (DOI 10.54499/LA/P/0006/2020)), financed by national funds through the FCT/MECTES (PIDDAC).
FCT is also acknowledged for research contracts under Scientific Employment Stimulus to C.S.R.F. (DOI 10.54499/CEE-
CIND/00464/2017/CP1459/CT0033). The authors would also like to acknowledge Celbi - Celulose da Beira Industrial, SA
and The Navigator Company for funding the PhD scholarship.

199



Research Summit 2024
Research Forum of the University of Aveiro
16-19" July 2024, Aveiro. Portugal

Novel approaches to hydrometallurgical recovery of Platinum Group Metals
from automotive catalytic converters

Flavia N. Braga'*!, Helena Passos 2, Jodo A. P. Coutinho'

1. CICECO - Aveiro Institute of Materials, Department of Chemistry, University of Aveiro, Aveiro, Portugal

2. LSRE-LCM - Laboratory of Separation and Reaction Engineering - Laboratory of Catalysis and Materials, Faculty of Engineering,
University of Porto, Porto, Portugal and ALiCE - Associate Laboratory in Chemical Engineering, Faculty of Engineering, University of Porto,
Porto, Portugal

* Corresponding author; hpassos @fe.up.pt; T Presenting author; Chemical engineering.

Abstract. The European Union’s Critical Raw Materials list identify Platinum Group Metals (PGM) - platinum, palladium,
rhodium, osmium, iridium, and ruthenium - as materials facing a significant risk of supply scarcity (European Commission,
2023). Automotive catalytic converters, essential for mitigating pollutants produced during combustion processes, are the most
relevant application of PGM and correspond of more than 60 % of the market share for Pt, Pd and Rh (Cowley, 2023). In the past
few decades, driven by the increase in global automobile production and the enforcement of environmental regulations, there has
been a substantial and rapid accumulation of spent automotive catalytic converters (SACC). Despite the criticality and value of
PGM, with average prices of 2023 of 31,30 $/g for Pt, 43,30 $/g for Pd and 212,50 $/g for Rh (Matthey, 2024), recycling rates
from SACC remain lower than 50 % (Bahaloo-Horeh & Mousavi, 2020). The industrial extraction of Pt from SACC is currently
achieved by pyrometallurgical processes, but hydrometallurgy have been studied as a more environmentally friendly alternative.
Therefore, the aim of my PhD thesis is to develop a sustainable, cost-effective, and efficient hydrometallurgical process that aligns
with the principles of circular economy for the recovery and separation of PGM. Initially, rather than employing traditional highly
acidic solutions, we introduced an alternative method for the leaching process using aqueous solutions of aluminium chloride
and aluminium nitrate, which effectively dissolved 91 % of Pt. Salts concentration, solid:liquid ratio, temperature and time
of reaction were optimized. The analysis revealed that temperature emerged as the primary influential factor. Future studies
will focus on purification and refining of metals using alternative strategies, namely liquid-liquid extraction, adsorption, among
others. Ultimately, the work aims to reduce environmental waste production and transform SACCs into a valuable source of raw
materials.

Keywords: Circular economy, Hydrometallurgy, lonic liquids, Recycling, Waste valorization
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Abstract. Renewable energy sources, like solar and wind technologies, face intermittency issues requiring therefore Energy
Storage Systems (ESS) for storing excess energy during peak generation and deploying it during low power periods. Notable
advancements have been made in battery technology, particularly in lithium-ion batteries. However, metal scarcity and cost limit
their large-scale applications. In contrast, Redox-Flow Batteries (RFBs) are highly regarded for cost-effective storage, especially
suited for extended discharges, and prolonged storage periods. RFBs employ liquid-state species dissolved in electrolyte soluti-
ons, offering extended operational lifetime and cost benefits (Wang et al., 2022). Vanadium RFBs are the main technology used
in this type of batteries systems but face some drawbacks, like high cost and corrosion susceptibility (Wang et al., 2022). As an
alternative, organic redox compounds present a cost-effective option with structural diversity, high tunability afforded by mole-
cular engineering and good accessibility. Regarding electrolyte solutions, non-aqueous flow batteries encounter limitations such
as high cost and flammability, while aqueous RFBs offer some advantages since they are non-flammable, have a high dielectric
constant, and high ionic conductivity. Enhancing redox-active species solubility in RFBs electrolytes is crucial for increasing
energy density and minimizing solid precipitate formation. However, high electrolyte concentrations may increase viscosity and
take to undesired side reactions, affecting cycling stability and capacity retention. Optimal redox-active species concentration is
vital for balancing energy density, viscosity, and parasitic reactions (Pan et al., 2023). To overcome this issue, mainly structural
modifications have been studied, including introducing hydrophilic groups and counter-ion replacements, yet the stability con-
cerns persist. Therefore, this work proposes, through predictive modelling using COSMO-RS and experimental measurements,
enhancing redox-active species solubility by investigating the introduction of structural asymmetry to redox-active molecules, or
by using additives in solution. By addressing these challenges, scalable and sustainable energy storage solutions can be achieved,
facilitating renewable energy integration into the grid.

Keywords: Redox flow batteries, solubility, asymmetry, additives, COSMO-RS
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Abstract. Over the past two decades, a growing demand for bioresources to mitigate the depletion of fossil fuels and address
the significant environmental concerns that arise from their massive and widespread utilization have been witnessed (Miiller et
al., 2019). The marine environment is an important source of functional biopolymers, particularly polysaccharides, which have
gathered growing attention for a wide range of applications, including biomedicine, food packaging or water remediation. The
most common marine polysaccharides are alginates, chitin (and its derivative chitosan) and carrageenans, which can be extracted
from algae and seafood wastes (Wong et al., 2021).

Chemical modification is a common approach to enhance or modify the properties of polysaccharides. By substituting, in-
troducing, or removing specific functional groups from the polysaccharide chains, significant changes can be made to their
physicochemical properties, such as improved hydrophobicity, or thermal processability (Cumpstey, 2013). For example, ther-
moplasticity can be induced by covalent bonding of long-chain aliphatic molecules onto the backbone of a polysaccharide, thus
breaking their intramolecular hydrogen bonds (Shibakami et al., 2014).

In this context, this PhD thesis project aims to develop novel thermoplastic materials by chemical modification of polysaccharides
from marine origin. To achieve this, polysaccharides from marine sources (e.g., alginate, chitosan, and carrageenan) will be che-
mically modified with aliphatic long-chain moieties through reaction with highly reactive molecules (e.g., fatty-acid chlorides,
and aliphatic isocyanates). Then, the polysaccharide derivatives will be characterized regarding their chemical structure, thermal
properties, and thermal processability, addressing their potential as suitable substitutes of synthetic thermoplastics or as additives
in thermoplastic formulations.

Keywords: Marine polysaccharides, Chemical modification, Thermoplastics, Long-chain moieties
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Abstract. The steelmaking industry is a highly significant sector in terms of energy consumption and it makes a major contri-
bution to the global emissions of CO2. Currently, this industry explores alternative decarbonisation solutions involving the use
of advanced technologies and more sustainable approaches. Several large projects have been approved and implemented during
the last years, seeking alternative CO2-free approaches (e.g. SIDERWIN, 2017-2023). The electrochemical reduction of iron
oxides in alkaline conditions arises as a possible alternative technology for steel production against the traditional carbothermal
method. Nevertheless, the electroreduction mechanisms in alkaline media are still poorly understood, while only simple systems
of hematite and magnetite have been investigated.

The present PhD Thesis project aims to enhance electrochemical reduction as a flexible and CO2-free technology, allowing for
the first time, the production of iron alloys. Based on the first thermodynamic predictions from Pourbaix diagrams, this approach
seems feasible for the production of Ni-, Cu- and Co- containing alloys. To date, there have been no alkaline electrowinning
attempts to produce metallic alloys using either bulk or suspension methods. This project intends to address this technological
gap, presenting an initial proof-of-concept for the production of such alloys from natural iron-containing minerals or wastes and
residues, therefore promoting the circular economy. Another novel concept is to identify strategies for integrating iron alloy
production with green hydrogen generation powered by renewable energies like solar and wind, adjusting it to their natural in-
termittency. In all instances of iron electroreduction technology, the hydrogen evolution reaction (HER) from the alkaline water
splitting is typically seen as an undesirable side-effect, decreasing the Faradaic efficiency. However, one expects to adjust and
optimize iron alloys and hydrogen co-production.

Materials analogous to natural minerals like trevorite (NiFe204), cuprospinel (CuFe204), and Fe-Co oxides are promising for
alloy electrodeposition in strongly alkaline media and are expected to allow flexible tuning of the HER rate. The electroreduction
mechanisms and Faradaic efficiencies will be analysed taking into account relevant process variables (temperature, electrolyte
concentration, bulk cathode composition, solid load in suspension, stirring rate), combined with post-mortem analysis using X-
ray diffractometry XRD, scanning electron microscopy SEM, and energy dispersive X-ray spectroscopy- EDS.

The innovation of the proposed project lies in developing a CO2-free electrochemical technology to produce both iron alloys and
green H2, offering direct benefits in the metallurgical and environment sectors, accordingly having a positive direct impact on
society.

Keywords: Electrowinning, Electrodeposition, Alkaline electrolysis, Steelmaking, Hydrogen evolution
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Abstract. Biopharmaceuticals, known for their remarkable specificity and efficacy, are increasingly pivotal in combating cancer.
Among these, nucleic acids have emerged as promising agents in cancer therapy due to their capacity to target specific genetic
abnormalities. Plasmid DNA (pDNA) and minicircle DNA (mcDNA) have notably garnered attention as non-viral vectors for
gene therapy in recent years. However, the complex manufacturing processes and purification techniques for these nucleic-acid-
based biopharmaceuticals present challenges in terms of cost and efficiency.

This study focuses on using ionic-liquid-based aqueous biphasic systems (IL-based ABS) as a primary method for capturing p53-
mcDNA biopharmaceuticals. The production of p53-mcDNA involved optimizing recombinant Escherichia coli cells to enhance
cell growth and produce parental plasmid (PP), followed by the recombination induction using L-arabinose to produce p53-
mcDNA. Ongoing research is dedicated to refining the separation of PP and p53-mcDNA using tailored IL-based ABS. Overall,
employing IL-based ABS as a primary capture method shows promise for advancing the manufacturing of nucleic-acid-based
biopharmaceuticals, especially in the field of cancer therapy.
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Abstract. Waste electric and electronic equipment is the fastest growing waste streams in recent years. (Forti et al., 2020) While
the plastic waste associated with these poses high concern, the associated electronic components offer a unique opportunity
for material recovery. Chief amongst them are waste batteries, whose production soared with the electrification of modern
society, and pose a challenging waste management problem for the coming years. (IEA, 2023)The proper treatment of waste
Lithium-ion batteries (LIBs) offers both environmental and economic benefits. Suitable waste management solutions are needed
to mitigate the environmental and occupational hazards associated with handling this waste. More generally, LIBs contain high
concentrations of valuable metals such as lithium, nickel, manganese, and cobalt, making them an interesting source of these
rare and critical materials. (IEA, 2021; Zheng et al., 2023) The valorisation of LIBs along the entire waste hierarchy is crucial
to foster a more circular economy that reduces reliance on virgin resources and minimizes environmental impact. This project
aims to exploit the unique structure and high-valency composition of LIBs cathodes for catalytic purposes, providing a second
life for these materials prior to the recycling and separation of the metallic content.This Thesis Preparation Project is organized
in three chapters. Firstly, an overview of the different sources of transition metal rich battery waste and their political and
economic relevance within a European Union context is presented before briefly exploring catalyst preparation methodologies
and applications from LIBs. The second chapter details the PhD workplan, starting in March of 2023. Finally, the third chapter
provides a report of the work completed thus far and potential impacts on the initially proposed timeline.

Keywords: hydrometallurgy, critical metals, circular economy, lithium-ion batteries
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Abstract. Polymers are widely used in modern society due to their exceptional properties. However, the recycling of fossil-based
polymers fails, hence they accumulate in the environment (Europe, 2022). Mechanical recycling, the most common approach
for plastic waste treatment, leads to final products that do not have the same characteristics as virgin polymers, which requires
their incorporation in a different, and usually lower quality, market (Schyns & Shaver, 2021). The presence of additives makes
the processing of polymers even more difficult (Ugdiiler et al., 2020). Therefore, it is crucial to find more efficient alternatives
to the currently used methods to manage plastic waste. Additionally, fossil fuels are not renewable resources, so it is essential
to find an alternative to fossil-based polymers. Bio-based polymers may be the answer to this problem. However, it is also
important to have efficient waste treatment processes for these bio-based polymers before they become a reality in daily lives,
otherwise the problem with plastic waste accumulation will remain, just with another type of polymers accumulated.

Therefore, this project addresses the sustainability challenge of non-biodegradable polyolefin waste, such polypropylene
(PP), through an interdisciplinary approach. Firstly, enzymatic depolymerisation of PP without additives in alternative solvents
to enhance biocatalyst activity will be explored, since there are already multiple studies applying microorganisms in de
biodegradation of PP, but only one that uses enzymes (Tan et al., 2024), leaving a gap in this field. Secondly, the synthesis of
polymers with properties similar to polyolefins but with inherent biodegradability will be pursued. Although there are already
a few studies on it, this matter is still quite unexplored, especially when talking about bio-based polymers with an intrinsically
triggered biodegradation ability (Eck et al., 2023). The purpose is to synthetise polymers from monomers with cleavage points,
e.g., phosphoester, that will enable an efficient and accelerated enzymatic degradation.

Keywords: Biodegradation; Biodegradable Polymers; Sustainable Polymer Chemistry; Plastic Waste; Polyolefins; Polypropy-
lene; Enzymes; Polycondensation
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Abstract. In 2020, the World Health Organization estimated 241 million cases of malaria, and 627000 deaths, which gives
the global dimension and relevance of this disease, endemic in 85 countries (World Health Organization, 2021). Artemisinin,
a sesquiterpenoid lactone peroxide found in leaves of sweet wormwood (Artemisia annua L.), is an essential component of
artemisinin-based combination therapies, recognized as one of the most successful treatments against uncomplicated malaria
(World Health Organization, 2021). Although many efforts are being made to develop synthetic routes, extraction from plant
matrices remains the major source of artemisinin (Numonov et al., 2019). Conventional industrial extraction uses volatile and
petroleum-based solvents, followed by several purification steps to obtain high-purity artemisinin (Martino et al., 2019). Thus,
the search for cleaner and safer solvents and more efficient techniques has been a major scientific effort. Greener extraction
methods have been previously studied to obtain artemisinin (Numonov et al., 2019). Unfortunately, artemisinin has exceptio-
nally low solubility in water (Sales et al., 2021), hindering the application of this green solvent. The use of hydrotropes and
co-solvents to increase the solubility of poorly water-soluble compounds is well-known in the pharmaceutical area (Patil et al.,
2021). The objective of this work is the development of more efficient, safer, and cleaner processes for extracting artemisinin, a
key compound in the treatment of malaria whose main source is the leaves of A. annua. Novel aqueous solutions of hydrotropes
and biobased solvents will be used as alternative solvents to increase the solubility of artemisinin, artemisinin precursors and de-
rivatives, as well as relevant model compounds, namely vanillin, ethyl vanillin and carbamazepine, and combined with advanced
techniques (microwave-assisted, ultrasound-assisted, and pressurized liquid extractions). To reduce experimental effort, the fully
predictive Conductor-like Screening Model for Real Solvents, a quantum-based statistical thermodynamic model, will be applied
for preliminary solvent or hydrotrope selection.
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Abstract. Biopharmaceuticals hold remarkable potential for diseases that traditional medicines struggle to treat, namely cancer
and genetic disorders. Today, thanks to advances in nanotechnology, vaccine development is getting a major boost. This allows
scientists to create high-quality genetic material such as messenger ribonucleic acid (mRNA) and efficient delivery systems using
delivery vectors. One promising approach is using "third-generation vaccines"comprising in vitro produced mRNA, which have
the potential to address urgent and unmet medical needs. However, current methods for mRNA delivery often face challenges
like instability, inefficient cellular uptake and potential safety concerns [1]. This research proposes a novel approach utilizing
a aqueous biphasic systems (ABS) comprising gellable biopolymers for the nasal delivery of mRNA-loaded nanocarriers. The
studied systems help the nanoparticles pass through the protective mucosal lining achieving an mRNA transfection efficiency of
70% in upper airway epithelial cells while maintaining high cell viability. These systems present a promising solution for nasal
mRNA delivery. The proposed biopolymer-enhanced ABS minimize the cytotoxicity and are a potentially safe and effective
strategy for future mRNA vector delivery.

Keywords: mRNA; nasal delivery; aqueous biphasic system
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Abstract. Chicken is one of the most consumed meats worldwide, generating substantial feather waste during its industrial
processing and highlighting the necessity of developing a sustainable way of feather waste valorisation. Regarding feathers
composition, 90 wt % corresponds to keratin, a fibrous protein with low solubility in conventional solvents. In that regard, our
research group introduced a novel approach for feather dissolution using acetate-based ionic liquids (ILs) [1,2]. The optimisation
of keratin recovery parameters (e.g. time, coagulant solvent, and amount) resulted in a maximum keratin recovery of 93 wt %.
Furthermore, the IL recovery and reuse were evaluated, achieving around 94 wt % for at least four cycles. A techno-economic
assessment of the developed process revealed that the minimum selling price for keratin is 22 $ikg-1, making this process
suitable for biomedical applications [1]. For this purpose, keratin films were processed and characterised by physicochemical
and biological analysis. The cytotoxicity of keratin films in various cell lines (macrophages, monocytes, and keratinocytes)
revealed no adverse effects, and the in vitro wound healing study showed that the keratin film improves the proliferation of
keratinocytes and fibroblasts, accelerating wound healing [2]. Overall, this study underscores the promise of ILs for feather
valorisation, while opening the door for the development of high-performance keratin films with potential applications in the
biomedical field.

Keywords: poultry-industry waste, ionic liquids, keratin-based films, wound healing
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Abstract. Poly(ethylene 2,5-furandicarboxylate) (PEF) and poly(trimethylene 2,5-furandicarboxylate) (PTF) are bio-based
furanic polyesters, widely known to be a viable alternative for conventionally used poly(ethylene terephthalate) (PET), mainly
due to its relevant thermal and mechanical properties as well as standout barrier features (Loos et al., 2020) (Fei et al., 2020).
However, these bio-based alternatives keep raising the same environmental persistence challenges during their End-of-Life
(EoL), and since current recycling processes are still poorly efficient, the development of alternative recycling approaches is of
the utmost importance.

In this work, we use previously reported methodology (Agostinho et al., 2022) of continuous, mild, and close-loop recycling,
applied to furanic polyesters, by making use of the superior capacity of Deep Eutectic Solvents (DES) to catalyse both
alcoholysis and polyesterification reactions. Both PEF and PTF were recycled using a urea-based DES, reaching a maximum
yield of 91% and 92% for PEF and PTF, respectively.

Furthermore, this process was also evaluated for the recycling of copolymers. The proposed recycling approach confirms the
potential of DES to catalyse de-/re-polymerization in a continuous way, as an efficient and greener option to chemically recycle
persistent polyester wastes, promoting a more circular approach for its EoL.

Keywords: Poly(ethylene 2,5-furandicarboxylate) (PEF), Poly(triethylene 2,5-furandicarboxylate) (PTF), Deep Eutectic Solvent
(DES), Chemical Recycling, Polymers End of Life.
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Abstract. Polymers are singular materials in shaping modern society since they have exceptional properties such as low cost,
durability, and low density (Kleme et al., 2021). These properties which turned polymers into privileged materials also contri-
butes to some significant challenges, as most of them are neither easily recyclable, nor degradable in the environment, leading
to their accumulation in the ecosystem if inadequately disposed. Thus, novel technologies for polymers recycling are paramount
to improve circularity and to reduce the environmental burden associated with polymers use and the sustainable development of
this sector.

Recent studies showcased the potential of eutectic solvents (ES) as a greener approach for polyester depolymerization (Atta-
lah et al., 2021), where our group also showcased the recycling of poly(ethylene terephthalate) (PET) and poly(ethylene 2,5-
furandicarboxylate) (PEF) (Agostinho et al., 2022; de Paula et al., 2023). Building on these findings, the present study introduces
a process involving the alkaline catalyzed hydrolytic depolymerization of PET and PEF into terephthalic acid (TPA) and 2,5-
furandicarboxylic acid (FDCA), respectively, using bio-based ES, where the combined effect between ES components and the
base was found to be essential for effective polyester depolymerization. Structural characterization confirmed the purity of the
recovered acids. The recyclability of the ES was evaluated, demonstrating the effectiveness of the reaction media for at least 7
depolymerization cycles without a relevant loss in catalytic activity. Yields exceeding 90 % and 80 % for TPA and FDCA, res-
pectively, were achieved at relatively mild reaction temperature, room pressure and not exceeding 5 h of reaction. Green metrics
were determined, with E-factors akin to those found in the fine chemicals industry (Sheldon, 2016). Finally, the feasibility of
using the recycled monomers for repolymerization into PET and PEF was also proven successful, demonstrating the potential of
this process for the chemical recycling of polyester waste.

Keywords: polymer recycling, poly(ethylene terephthalate), poly(ethylene 2,5 furandicarboxylate), eutectic solvents, green che-
mistry, sustainability
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Abstract. The unsustainable nature of the mining of Rare-Earth Elements (REE) raises environmental, economic, and societal
concerns, prompting the development of suitable technologies for their removal from contaminated waters. Sorption is, in
general, a clean and efficient method to decontaminate water. While microporous titanosilicates are promising materials for
REE removal from water, the effect of solution parameters on this process is poorly understood. The present work assesses the
influence of pH (4-8), concentration (1-5 {M) and sorbent amount (20-180 mg/L) on the removal from water of a REE3+ mixture
(Y, La, Ce, Pr, Nd, Eu, Gd, Tb, Dy) by the microporous titanosilicate ETS-4 (Na9Ti5Si12038(OH)t12H20). The experimental
conditions studied were based on a Box-Behnken design, and the results were expressed as three-dimensional response surfaces.
The removal mechanism relies on the ion exchange of Na+ by REE3+, with pH being the main process variable (i.e., competition
with H+). Increasing pH results in higher removal, which reaches 100 % for ETS-4 amounts of 180 mg/L and REE concentrations
of 1 {tM. Most REE3+ removal occurs in the first 15 minutes, with little difference between metals (except for Y, which shows
lower removal). For ETS-4 amounts of 20 mg/L, REE are highly concentrated in the sorbent, reaching 145 mg/g (15% of the
sorbents mass, post sorption). The results show that even low ETS-4 amounts have a considerable potential to remove high
concentrations of REE3+ from aqueous solutions with pH close to natural systems.

Keywords: Rare earth elements; Titanosilicates; Sorption; Recovery
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Abstract. Antibiotic resistance has become one of the main health-related problematics worldwide in the last few decades. With
the escalating challenges associated to the development of new antibiotics, attention has turned towards alternative treatments,
notably antimicrobial peptides (AMPs). These naturally secreted peptides show promising potential for human therapeutics,
targeting bacteria, fungi, and viruses through diverse pathways [1]. However, their implementation at a larger scale has been
limited by a lack of understanding of their mechanisms of action [2].

The main focus of this work is to develop a well interconnected multidisciplinary approach that can give further insight into the
mechanism of action of melittin, a well-known AMP. Various biomimetic membranes were employed to investigate melittin’s
interaction with bacterial cell membranes. Through dynamic light scattering (DLS), Langmuir-Blodgett technique, solid-state
nuclear magnetic resonance (ss-NMR), and atomic force microscopy (AFM), model membranes such as Langmuir monolayers,
lipid bilayers, and thin solid lipid films were studied in the presence and absence of melittin. From this multidisciplinary approach
it was confirmed that melittin has a strong influence in the structural organization of lipid bilayers. The peptide disturbs the spatial
arrangement of liposomes via strong electrostatic interaction with anionic phospholipids, and at higher concentration manages to
penetrate the layers and disturb the acyl-chain region, as seen by ss-NMR and Langmuir-Blodgett. Additionally, AFM showed
that melittin distorts the natural phase distribution of lipid films, and at high concentrations it causes phase homogenisation and
aggregation for both solid thin films and liposomes in suspension.

Keywords: Antimicrobial peptides, melittin, ss-NMR, Langmuir-Blodgett, model membranes, AFM
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Abstract. Nowadays, one of the most important health problems is the spread of antimicrobial resistance (AMR). Bacterial re-
sistance is increasing at an alarming rate, and the key to fight AMR is the search for antibacterial agents with novel mechanisms
of action.[1] Flavonoids (FL) are a group of natural products which exhibit a great diversity of biological activities, including an-
tibacterial action against many pathogenic microorganisms.[2] Naturally occurring FL can be usually found in their glycosylated
form; in this regard, glycosylation has a tremendous impact on the biological profile. Despite O-glycosylated FL are more com-
mon in nature, C-glycosylated FL are less prone to hydrolysis.[3] Considering the antibacterial activity of FL and the improved
biological profile of the corresponding glycosylated forms, the C-glycosylation of FL could be a promising strategy for obtaining
new drugs against resistant bacteria. However, this is a chemically demanding reaction.

Photocatalysis, which converts visible light into chemical energy under benign conditions allowing catalytic and mild generation
of reactive radicals, is one of the hottest topics in organic synthesis. The photocatalytic generation of radicals present fundamen-
tal advantages of over the use of stoichiometric organometallic reagents, which provides greener opportunities for drug delivery.
[4] The recent trend is the development of dual processes that incorporate a photoredox catalyst and another catalytic cycle, achi-
eving activation of multiple substrates in a single reaction and improving the sustainability of C-C bond-forming processes.[5]
In this work, we studied novel strategies based on photocatalysis for the derivatization of FL and their application to the synthe-
sis of C-glycosyl FL-type compounds, with the aim of developing novel compounds with antibacterial activity and promising
clinical efficacy.

Keywords: C-Glycosyl-flavonoids, Photocatalysis, Antibacterial activity
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Abstract. Chemists aim to replace noble metal catalysts like rhodium, ruthenium, iridium, platinum, and palladium with more
cost-effective and Earth-abundant alternatives like iron, copper, cobalt, or nickel. Iron is particularly appealing because it’s the
second most abundant metal in the Earth’s crust, is biocompatible, and has a broad range of oxidation states.[1] Iron-based
heterogeneous catalysts are widely used in industrial processes for syngas and ammonia production. However, homogenous
iron catalysts have only gained significant attention in the past 15 years, marking a "new iron age".[2][3] A promising group
of homogenous iron catalysts is the iron tricarbonyl cyclopentadienones (ITCs), which resemble the ruthenium-based Shvo pre-
catalyst in structure and catalytic activity.[4]

ITCs are readily synthesized through the reaction of alkynes with iron (0) carbonyls, and they can catalyze various reactions,
including hydrogenation, oxidation, and hydrogen borrowing. In this study, we report the synthesis of novel ITCs and investigate
their catalytic performance in hydrogen borrowing reactions. Our findings highlight the potential of ITCs as efficient and versatile
catalysts for sustainable chemical transformations.[5]

Keywords: iron catalysis, hydrogen borrowing, cyclitols
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Abstract. Leishmaniasis, a parasitic disease that affects millions of people around the globe, is characterised by the phagocytosis
of leishmania promastigotes into neutrophils and macrophages (de Menezes, Saraiva, & da Rocha-Azevedo, 2016), disrupting
their regular functions and preventing their activation (Olivier, Gregory, & Forget, 2005). Pentavalent antimonium compounds
and amphotericin B are the most widely prescribed medications but have severe toxic effects, causing anaphylaxis and death in
extreme cases. For this reason, new treatments that are both active and safe are urgently needed.

In the last decades, metal-organic frameworks (MOFs) have emerged has potential materials for carrying drugs and small molecu-
les by non-covalent encapsulation into their pores, which could be used as a potential approach to reduce toxicity. MOF-199 (also
known as HKUST-1) is a promising material, mainly due to its high porosity and stable structure. However, its slow degradation
and consequent copper release cause it to have some associated toxicity (Abramenko et al., 2021). Studies have demonstrated
that MOFs toxicity is highly dependent on the nature of the metal ions, where biocompatible ones such as Fe and Ru are safer
(Tamames-Tabar et al., 2014).

In this work, we have successfully synthesised Ru-MOFs by both solvothermal and microwave approaches, with structures ana-
logous to MOF 199 with diverse particles size (from 100 nm to 1-2 tm). The materials were characterised by x-ray diffraction,
scanning-electron microscopy, and elemental analysis, which confirmed isostructurality. With these materials, we expect to take
advantage of the properties of both the MOF and its ruthenium centres, which we expect to be safer, and to be slowly released to
form mononuclear complexes (that may act as anti-parasitic agents). Preliminary cytotoxic effects against several cells from the
immune system will be performed in the next couple of weeks.

Keywords: MOFs, leishmaniasis, nanoscale, ruthenium, multifunctional compounds
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Abstract. The Krohnke pyridine synthesis involves a multicomponent reaction between ,-unsaturated carbonyl 1 and -pyridinium
methyl ketone salt 2, with an ammonia source present.[1,2] No modifications or evolutions have been made to the 60-year-old
reaction for generating pyridines. Consequently, the reaction invariably leads to pyridine synthesis, with substituents only in
ortho- and para-positions (Figure 1 A). By examining the Krohnke reaction’s mechanism, we can confirm that its final step
involves the aromatization of pyridine through the extrusion of the pyridinium moiety. Consequently, it is reasonable to assume
that if we could promote the aromatization of pyridine before removing the pyridinium, it could act as a leaving group for an
aromatic amination with ammonia, which originates from the same nitrogen source responsible for the synthesis of pyridine
(Figure 1 C).

To uphold our theory, we thoroughly exploited the reactivity of ether-tethered ,-unsaturated carbonyls 5 in their reaction with
Krohnke salts 2, which allowed for the aromatisation into pyridines by cleavage of the ether moiety (Figure 1 C1). As a result,
the pyridine framework was completed retaining the pyridinium group, enabling the aromatic pyridine amination with ammonia
(Figure 1 C2). In contrast to the known Krohnke synthesis, that allows the synthesis of 2,4,6-trisubstituted pyridines 4, our method
elegantly enables the simple and straightforward synthesis of 3-aminopyridines 8 (highly challenging position for amination) with
substitutions at positions 2 and 5, following a multi-component two-step reaction (Figure 1 C). Therefore, this method allows the
functionalization of electronically neutral carbons, instead of the common substitution in C-2, 4 and 6 that tend to be electron
deficient (Figure 1 B). The synthesis of 3-aminopyridines 8 will be discussed along with the reaction’s optimized conditions,
scope, limitations, and mechanistic considerations. The synthesis of complex heterocyclic structures using these innovative
compounds will also be investigated and evaluated.

Keywords: Pyridine, Krohnke Synthesis, Multicomponent Reaction
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Abstract. The excess of iron(IIl) in industrial effluents and in the blood is an issue. Not only the iron catalyzes the oxidation
of organic compounds from living beings, but also forms highly insoluble precipitates of iron(III) oxyhydroxides [1]. Then, that
solid’s deposits interfere with the fluidic systems’ normal flow.

One way to solve this problem is to dop filtration membranes with active agents such as siderophores to enable the chemisorption
of the iron(II) present in the samples during the filtration process. It was chosen compounds of the hydroxamic acid family, with
long alkyl chains for that purpose. They are known to have very high complex formation constants [2]. The addition of an alkyl
chain to the hydroxamic acid was the strategy found to improve the lipophilicity of the siderophore, avoiding it leaching from the
polymeric membrane structure during the nonsolvent-induced phase inversion process.

Those membranes, with the siderophore included, were prepared by spin-coating. They were then characterized in respect to
their siderophore contents, porosities, and maxima water flows. Their specific iron(III) absorptions were analyzed in static and
dynamic conditions.

The acidic constants of those siderophores were determined using the NMR technique.
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Abstract. Alkylaminophenols are a family of synthetic phenolic Mannich bases that take advantage of the bioactivity of phenols
and amines. The two main synthetic routes for these compounds are through the Petasis borono-Mannich reaction and through
reductive amination.1 The versatility of these two pathways leads to the ease of access to a wide chemical space, ideal for lead
optimization studies. While this family of compounds has been explored in the discovery of promising candidates with good
anticancer and antimicrobial activities,2 the anti-inflammatory activity of this scaffold is practically unknown. This work focuses
on the exploration of the anti-inflammatory potential of these compounds through a multi-disciplinary approach based on chemo-
metric analysis, experimental screening, and machine learning-aided design3 of new promising candidates.The cell viability for
human macrophages (THP-1 cells), 5-LOX inhibition, and COX-2 inhibition were determined for around 100 alkylaminophenols,
these results allowed us to identify the least toxic, most active derivatives in our initial library. Using computational chemistry
tools such as the RDKit library, we were able to identify strong structure-toxicity relations for our library, like the detrimental
effect of a bicyclic amine moiety. A virtual chemical space expansion was performed using building blocks from chemical ven-
dors, from which the top-performing candidates were selected for synthesis by a combination of supervised criteria, machine
learning models trained on known inhibitors, and molecular docking on the selected target. The newly selected candidates will
be synthesized and screened against the selected anti-inflammatory targets.The integration of computational techniques allowed
us to prioritize highly active compounds while avoiding toxic ones, streamlining the practical synthetic process. In conclusion,
this work highlights the bioactive potential of this scaffold, as well as underscoring the efficacy of computational methods for
drug design and discovery.
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Abstract. Indole and azaindole are N-heterocycles with a wide range of interesting biological properties such as antibacterial,
antifungal, anti-inflammatory, and anticancer activities.1 Due to the rising interest in this type of compounds, and on their
potential applications, efforts have been made to improve the synthetic methods and facilitate the access to diversely substituted
N-heterocycles, as efficient alternatives to the classical synthetic methods.2

Enamines are important scaffolds in organic synthesis due to their exceptional nucleophilicity, however their susceptibility to
hydrolysis3 remains a challenge in their application. Enamides present a similar reactivity, and therefore are great alternative with
a higher stability.4 The current methods to obtain enamides have moderate yields, poor atom economy, use of expensive metal
catalysts, or lack of E/Z selectivity as challenges.4 The use of Chan-Evans-Lam reaction with alkenylboranes and (hetero)aryl
amides provides a direct pathway to synthesize (hetero)aryl enamides, but the use of alkenylboronic acids in the Chan-Evans-
Lam reactions remains poorly investigated.5

We have been focused on the synthesis of N-heterocycles, namely azaindoles and indoles,6 and given the appeal of (hetero)aryl
enamides as versatile synthetic intermediates, herein the reactivity of acetanilides and pyridyl acetamides was investigated for the
formation of a CN bond through a Chan-Evans-Lam reaction using arylalkenyl boron-based reagents, yielding a wide scope of
N-aryl enamides with an E configuration. These products have been applied to the synthesis of N-heterocycles using a sequential
Heck reaction.

Keywords: Chan-Evans-Lam reaction, Alkenyl organoborane, N-Heterocycles
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Abstract.

Offshore wind energy (OWE) is a key technology in the energy transition. However, the first generation of wind turbines (WT)
is reaching its End-of-Life and becoming a waste management problem (325,000 t in 2050) (Lichtenegger et al., 2020). At the
same time, supply bottlenecks for critical metals for WT assembly were identified. There is currently no sustainable solution to
recycle them. Meanwhile, cumulative demand for key metals will grow from 1.1-25 kt (rare earth elements, REE) to 2-3.7 Mt
(Cu, B) (Li et al., 2022). Copper and Dy are identified as the most critical materials since they face the possibility of supply
shortage while being fundamental to the functionality of WT (Shammugam et al., 2019).

The present work aims to evaluate the ability of various graphene-based materials to remove critical raw materials (CRM) from
complex mixtures simulating WT waste leachate.

The evaluated mixture simulated the composition of the nacelle component (Cu, B, Ni, Co, Nd, Dy, Pr, Y, Tb) in different
concentration (100 tg/L, 100 tM and real concentration diluted 10-fold). The following materials were evaluated: GO-PEI-
alginate, G3DTF and chitosan-GO (doses of 0.5, 1 and 10 g/L). The results showed that G3DTF was selective for Cu after
24 h (removal of 91, 82 and 68 % with increasing concentration) with negligible removal of the remaining elements (215 %).
Chitosan-GO was more selective for B removal (90 %) and removed 1421 % of other elements. GO-PEI-alginate showed no
selectivity, removing between 55-88 % of REE, 49-95 % of Cu, and 69 % of B.

Overall, the results support the use of graphene-based materials as alternative sorbents to efficiently recover CRM from complex
mixtures.

Keywords: Wind turbine waste, Technology-critical elements, Removal, Secondary resource, Graphene-based materials
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Abstract. Acid mine drainage (AMD) is environmentally unfriendly, given its acid character and persistence (thousands of
years) and the considerable amount of toxic elements (TEs) that are leached and enter the aquatic environment, negatively
impairing the marine and terrestrial ecosystems (Candeias et al., 2019). Apart from TEs, AMD has a prominent concentration
of technology-critical elements (TCEs) such as Co, Ni and rare-earth elements (REEs) (European Commission, 2020). AMD
recovery/valorization would promote advances in one of the main challenges of the mining industry, the recycling/reuse of
mining wastes (Ledn et al., 2021). Among potential low-cost sorbent materials, macroalgae are considered to be cost-effective
and environmentally friendly and have the potential to recover TCEs from contaminated waters (Ferreira et al., 2020).

The present work aims to evaluate the capability of different macroalgae species for the removal of TCEs from real AMD while
improving water quality.

AMD samples were collected from a Portuguese mine and characterized by Inductively Coupled Plasma Mass Spectrometry,
selecting the elements of economic interest. The results revealed concentrations in the order of 3001000 tg/L of REEs, Co and
Ni. A comparative study of bioaccumulation and biosorption with Ulva, Gracilaria and Fucus in the original conditions of AMD
(pH: 3.2, salinity 1.3 PSU) showed that bioaccumulation was more promising (removals between 32-44 %, 63-75 %, 17-29 %
respectively). Living macroalgae could remove >62 % of Fe. Followingly, a precipitation step of non-interest elements was
performed. Macroalgal dosage (0.08-0.3 ratio V/m) was evaluated in the pH-adjusted AMD for both Ulva and Gracilaria. The
effect of dosage was easily verifiable on the removal (%). By increasing the dosage, REEs removal increased. Overall, Gracilaria
stood out and accumulated up to 274 tg/g of REEs, which correspond to bioconcentration factors between 414-1517.

Overall, these results support the use of living macroalgae as the basis of an efficient, greener, and low-cost technology to
remediate AMD-containing TEs, REEs, and other TCEs.

Keywords: Pyrite mine, Acidic waters, Rare earth elements, Removal, Secondary resource, Marine macroalgae
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Abstract. The 17-ethinylestradiol (EE2) is a synthetic bioactive hormone used in contraceptive pills, that has been found in
wastewater treatment plants (WWTPs) around the world [1]. Periodic mesoporous organosilicas (PMO) are promising candidates
to perform the EE2 removal from water, due to their interesting characteristics like the ability to tune the organic bridge with smart
functionalities, that can give them the desirable properties for this kind of application [2]. Therefore, this work aimed to compare
the efficiency of different types of silica-based porous materials, namely MCM-41, vinyl grafted MCM-41 (vinyl@MCM-41),
and phenylene-PMO (Ph-PMO), to remove EE2 from water. Batch adsorption tests were performed using an initial concentration
of EE2 of 200 tg.L-1 and the remaining concentration in the treated aqueous was followed by HPLC with fluorescence detection.
Preliminary adsorption studies with different materials dosage, pH and water matrix allowed to select Ph-PMO as the material
with the higher removal percentages at the studied conditions, being subsequently evaluated in kinetic and isotherm studies.
The kinetic studies showed that the adsorption equilibrium was reached up almost instantaneously (after a few minutes) for
the different evaluated matrices (ultrapure water, phosphate buffer (pH 8) and wastewater effluent). Regarding equilibrium
experiments, Langmuir maximum adsorption capacity (qm) varied between 504 § 63 tg.g-1 in phosphate buffer (pH 8) and 456 §
41 tg.g-1 in wastewater. The results show the promising potential of PMOs to perform a fast and efficient removal of EE2 from
water and this proof of concept serves as a starting point for studies with even more optimized PMOs.

Keywords: Hormone capture; Periodic Mesoporous Organosilicas (PMOs); Water remediation; 17-ethinylestradiol (EE2)
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Abstract. Currently, Alzheimers Disease (AD) remains without a cure.1 Regrettably, the accurate diagnosis only becomes feasi-
ble post-mortem. Hence, imaging techniques targeting A and/or tau species offer valuable insights for monitoring and diagnosing
AD.2 While existing NIRF-I probes (700-900 nm) are unsuitable for use in human AD patients since A plaques and tau proteins
are buried inside the skull-shielded brain, recent studies suggest that NIRF-II imaging (1000 1700 nm) holds a more promising
approach.2-4 NIRF-II imaging may circumvent some of the issues of NIRF-I probes, like photon scattering, autofluorescence,
and tissue absorption, improving time-spatial resolution compared to traditional NIRF-I methods.2-4 Despite this, the deve-
lopment of NIRF-II probes targeting A and/or tau species is remains limited, with only two NIRF-II proves reported thus far,
specifically designed for detecting A oligomers or plaques.

Chromones have gained attention in the field of amyloid beta imaging owing to their structural properties and potential as scaf-
folds for probe development.5 Overall, they offer a combination of biocompatibility, structural flexibility, fluorescent properties,
and chemical stability, crucial to probe optimization for diagnostic and research purposes in AD.5 In fact, previous studies have
demonstrated that chromone building blocks hold promise as scaffolds for creating AIE-active probes capable of precisely tar-
geting A plaques with high sensitivity and fidelity.6 However, these probes emit wavelengths within the NIRF-I region, limiting
their utility in in vivo and in AD patients.

As such, this project aims to address these limitations, through the implementation of a stepwise design and synthetic strategy for
developing NIRF-II probes. It will utilize chromone and quinolone building blocks, incorporating various recognition units in a
donor-acceptor-donor (D-A-D) architecture on both sides (east and west), with the anticipation of eliciting distinct fluorescent
responses upon binding to A and tau species.

Keywords: Alzheimers disease, NIR-1I probes, A species, Tau species, Dual-responsive compounds
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Abstract. The extensive use of linear polyesters (PEs) in packaging, smart materials, clothing, and electronics is a testament to
their remarkable qualities and versatility. PEs like poly(ethylene terephthalate) (PET), and poly(butylene terephthalate) (PBT)
are among the most used in everyday life. However, the production and consumption of fossil-derived PEs come with certain
critical issues such as the depletion of crude oil resources and environmental concerns related to their frequent low levels of
biodegradability. [1] In addition, traditional polymerization strategies often require harsh reaction conditions and metal catalysts,
with the consequent production of undesired by-products that need to be removed from the reaction mixture. [2]

From these premises, our recent work has been focused on developing alternative synthetic strategies towards bio-based PEs
via Ring Opening Polymerization (ROP) of macrocycles incorporating bio-based monomers, such as 2,5-furandicarboxylic acid
dimethyl ester (FDME). The macrocycles were synthesized by reacting FDME with different diols such as tetraethylene glycol
and hexaethylene glycol both via pseudo-high dilution condensation (PHDC) [3] and cyclo-depolymerization (CDP).[4]
Subsequent ROP experiments were conducted both on the pure isolated macrocycles and on the macrocyles mixtures to achieve
high molecular weight polyesters. Reaction conditions of the ROP such as catalyst, solvent, concentration and temperature were
investigated, and efforts were made to recover and reuse solvents and catalysts when feasible.

The structural characterization of the polymers obtained was carried out employing FTIR, 1H NMR, 13C NMR, TGA, GPC and
DSC techniques.

Keywords: Ring Opening Polymerization; 2,5-furandicarboxylic acid dimethyl ester; Green Synthesis; Macrocycles.
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Abstract. One of the major public health risks of the 21st century is the spread of bacterial resistance, to which the presence
of antibiotics in the aquatic environment contributes. The development of efficient treatments for the removal of antibiotics
from aqueous effluents is essential to reduce their entrance in natural waters. Among the most used antibiotics, and therefore
commonly present in wastewater, are amoxicillin (AMX), sulfamethoxazole (SMX) and trimethoprim (TMP), which have been
added to the watch list of priority substances in the context of the Water Framework Directive. A sustainable way to effectively
remove these antibiotics from wastewater is using sunlight for their photodegradation. However, such a treatment lacks the
efficiency required for widespread implementation and its application has been mainly laboratory-based. To overcome this
limitation, this work aims to develop efficient photocatalysts under sunlight by incorporating carbon dots into titanium dioxide
and coupled with magnetic properties, which allow for their easy recovery and reuse. The photocatalysts were synthetized using
different methodologies (co-precipitation, functionalization & coupling, hydrothermal treatment, sonication & calcination, and
oxidative hydrolysis of iron (II) salts). Resulting materials were compared considering the removal of AMX, SMX and TMP
from water. Accordingly, co-precipitation was selected for optimization by a central composite design to evaluate the influence of
3 main synthesis variables on 5 different responses. The proposed strategy is allied with green chemistry principles and materials
circularity, with special focus on the photocatalysts magnetic after-use recuperation and subsequent reutilization.

Keywords: Emerging Organic Microcontaminants, Photodegradation, Photocatalysts, Carbon dots, Antimicrobial resistance,
Water treatment
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Abstract. Thistle is the name given to various weedy, herbaceous, and thorny plants, mostly belonging to the Apiaceae,
Dipsacaceae, and Asteraceae families. Usually, they appear spontaneously on agricultural land, pastures, fallow lands, and
wastelands, as happens in the Beira Baixa region. These plants have no value for agriculture or animal feed, thus becoming
unused waste for local farmers, as they have to be removed, resulting in additional costs. Furthermore, some plants found in
the Beira Baixa area have never been studied from a biochemical point of view, namely, their biochemical profile and possible
associated bioactivities. Therefore, studying these plants to find alternative ways of valuing them and contributing to the region’s
development is essential.

Different species of thistle have been used for hundreds of years in traditional medicine to treat various diseases, as they have
anti-inflammatory, antibacterial, antipyretic, cytotoxic, and antidiabetic properties, most often prepared by infusion, decoction,
or boiling [1]. There are studies where different species of thistles have been explored for their bioactive properties with
promising results [2,3].

Therefore, the main objective of this work is to value unexplored thistles in the Beira Baixa region through the study of the
biochemical profile and identification of bioactive compounds.
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Abstract. Fine atmospheric particulate matter (PM2.5) exposure has been recognized as a key public health issue [1]. Exposure to
atmospheric aerosols has been linked with increased risks of lung cancer, cardiovascular, and respiratory diseases. Additionally,
PM exposure affects the immune system, leading to an increased susceptibility to infections and pathogens, or exacerbating other
pre-existent lung diseases [2]. The main mechanisms through which PM2.5 can affect the human health, include the induction of
reactive oxygen species (ROS), the triggering or exacerbation of an inflammatory response, and PM-related direct cytotoxicity
[3]. These toxicological effects have been associated with PM2.5 concentration, and its composition in metals and solvent-
extractable organics [4,5]. Although not receiving much attention, the ubiquitous water-soluble organic matter (WSOM) present
in PM2.5 has also been linked with these adverse effects [6]. Hence, it is important to better understand the impacts of this PM2.5
fraction.

In this work, the structural features of daytime and nighttime PM2.5 WSOM samples from an urban and a rural location will
be discussed by means of NMR spectroscopy. Furthermore, a brief overview of the health effects on a human monocytic cell
line (THP-1) will be addressed. Regarding the percentage distribution of 1H functional groups on these samples collected during
warm and cold seasons, some differences can be observed between the studied environments. For example, during the daytime of
cold seasons, the rural sample exhibits a lower percentage of oxygenated aliphatic groups and increased percentage of saturated
aliphatic moieties when compared with the urban samples. On the other hand, the rural WSOM samples from the night period
exhibit an opposite trend for the relative distribution of saturated aliphatic and saturated oxygenated moieties compared with
their daytime counterparts. This inner daily variation might be linked with the increased biomass burning, a prevalent practice
for household heating in this rural area.
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Abstract. Alzheimers disease (AD) is increasingly growing as the worlds population ages.1 This neurodegenerative disorder is
mainly characterized for the progressive loss of memory, cognitive, motor and functional capacity.2 Alongside the demographic
challenge of the growing number of AD patients is the low success rate in the development of new disease-modifying therapies.1
In fact, since 2003, only a few drugs were approved for the treatment of this disease, particularly the monoclonal antibodies
Aducanumab and Lecanemab, controversially approved by the Food and Drug Administration (FDA).3,4 Even though both
antibodies emerged as a landmark in the AD drug development, due to the high cost associated to this type of therapy, many
experts believe that not everyone will get access to it, particularly low-income and middle-income countries (LMICs), with
under-resourced public health systems.1 For this reason, there has been a worldwide effort to develop a more affordable and
effective therapy for AD, such as for example small molecules, which are cheaper, widely accessible and more convenient to
administer. To address this issue, we disclosed an originally in-house designed scaffold, chromeno[3,4-b]xanthones, proposed to
hit multiple AD-related targets.5 Herein, we discuss this first-in-class scaffold both in vitro and in cellulo, including their design
and synthetic strategies, anticholinesterase (AChE and BChE) and antiaggregating (A and tau) properties, molecular docking and
electron-microscopy studies, bloodbrain barrier (BBB) permeability, cytotoxicity and application in cell models of AD, using an
human neuroblastoma cell line (SH-SYS5Y).

Keywords: Alzheimer’s disease, chromeno[3,4-b[xanthones, multitarget strategy, cholinesterases, A and tau protein aggregation
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Abstract. Resin, or oleoresin, is a translucent, viscous liquid, usually extracted from conifers of the genus Pinus (Pine),(Yadav
et al., 2016) which is composed of a volatile fraction, turpentine, rich in monoterpenes and a non-volatile fraction, rosin, rich
in diterpenic acids.(Duane F. Zinkel, 1989; Mohamed Naceur Belgacem, 2008; Neis et al., 2019; Yadav et al., 2016) These
compounds have numerous industrial applications spanning from insecticides, disinfectants and cleaning products, to paints
and adhesives, fragrances or even pharmaceuticals.(Neis et al., 2019; Raquel Gongalves, 1990) The resin extraction process
has several steps, among which the application of a stimulating agent, traditionally based on sulfuric acid, which promotes an
increase in resin production. This agent has several associated risks, both for the environment and for those who manipulate it,
making it imperative to develop more sustainable alternatives.

Thus, one of the objectives of the present study is the development of new stimulants based on natural compounds with increased
safety and productivity. In addition, we also aim at developing new applications of resin acids, namely for the surface treatment
of cellulose-based materials.

Keywords: Natural resin, Resin acids, Stimulants, Biorefinery
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Abstract. G-quadruplexes, unique four-stranded structures found in guanine-rich DNA and RNA sequences, have garnered
significant attention due to their self-assembled nature and crucial participation in various biological processes, such as DNA
replication, transcription, translation, and telomere maintenance [1-3]. However, the G-quadruplex self-assembled structures
developed to date have shown to be rather unstable over time and irreversibly disassemble [4], which is a major bottleneck for
biomedical applications.

In this study, a novel gelatin-based G-quadruplex-derived supramolecular bioink was successfully produced by self-assembling
guanosine, 2-formylphenyllboronic acid, and gelatin in the presence of potassium ions (K+). The stability of the G-quadruplex
supramolecular biomaterials was successfully accomplished by the synergistic effect of transglutaminase (TG)-mediated enzy-
matic crosslinking and macromolecular crowders (MMC), the latter reducing the activity of water molecules surrounding the
G-quadruplex structures and enhancing their stability via dehydration. The dynamic inks were characterized for their chemical
and rheological properties, printability, and in vitro biological performance. Our findings revealed that the presence of MMC
induced a conformational change from a parallel to an antiparallel secondary structure, which is thermodynamically more stable.
Furthermore, the MMC improved the ink viscosity, yield stress, and shear-thinning behavior, thereby enhancing the filament and
shape fidelity. This bioink holds great promise for (bio)printing highly complex and multifunctional 3D structures that could
better recreate damaged tissues and/or organs and be used in multiple tissue engineering and regenerative medicine strategies.

Keywords: Dynamic hydrogels, G-quadruplex structures, 3D bioprinting
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Abstract. The widespread use of plastics has played a major role in driving the economic progress worldwide, with an annual
production exceeding 400 million tons in 2022 [1]. Nevertheless, only a small portion (c.a. 15%) undergoes recycling due to a
myriad of constraints including the highly contaminated and mixed nature of polymer waste, leading typically to their incineration
or accumulation in landfills [2]. In that regard, poly(ethylene terephthalate) (PET) have been used in the combination with other
functional polymers such as PP, PE and PVC, however the sorting of these polymers and PET selective recycling is sometimes
challenging [3]. Given the imminent market introduction of poly(ethylene 2,5-furandicarboxylate) (PEF) it is important to
evaluate the impact on the recycling stream of PET due to their potential mixture. Recently, some approaches using eutectic
solvents (ES) have been advantageously explored for poly(ethylene terephthalate) (PET) chemical recycling, although mix-
polymers waste was not assessed [4,5].

Despite the enormous importance and impact on PET recycling, this is the first study reporting the structural, thermal and
thermo-mechanical properties of the recycled copolymers rPET-co-PEF. In this work, the ability of a greener chemical recycling
system using ES (Urea:Zinc acetate) as catalyst was tested in the chemical recycling of PET with PEF residual molar percentages,
considering 2%, 5% and 10%. The thermal and thermo-mechanical properties of the rPET-co-PEFs revealed very similar thermal
behaviour compared to virgin PET. Moreover, the depolymerization mechanism was studied trough DFT calculations, revelling
that the hydrogen bond between the urea amine groups and the ester have a major role in reducing the reaction activation energy
proving the catalytic effect of used urea-based ES.

The characterization of recycled rPET-co-PEF reveal very similar thermal behavior in comparison with the virgin PET. Moreover,
the depolymerization mechanism study proved the crucial role of urea in decreasing the depolymerization activation energy.

Keywords: Furandicarboxylic acid; Poly(ethylene 3,4-furanoate); Ab inito calculations; Thermal analysis; Crystallization.
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Abstract. The escalating concerns, surrounding the extensive use of fossil based polymers and materials, coupled with their
environmental threats, greenhouse gas (GHG) emissions, and lack of circularity, have spurred significant research and technolo-
gical endeavours in polymers derived from renewable sources as viable alternatives to their fossil-based counterparts. However,
in addition to the biobased origin of the monomers, from a sustainability perspective, the development of greener strategies for
polymers synthesis is also absolutely fundamental. In this regard, the Ring Opening Polymerization (ROP) of macrocyclic esters,
to produce the corresponding polyesters, emerges as a more environmentally friendly synthetic pathway. This approach ensures
that all reactants utilized are seamlessly integrated into the final polyesters, thus embodying atom-economy principles. Moreover,
ROP typically requires milder reaction conditions compared to conventional melt polycondensation methods, further bolstering
its green credentials [1].

In this work, firstly we studied the synthesis of two macrocycles based on 2,5-furandicarboxylic acid, namely the ethylene
2,5-furandicarboxylate (CEF) and hexamethylene 2,5-furandicarboxylate (CHF) macrocyles via cyclodepolymerization of the
corresponding low molecular weight linear polyesters species under high dilution conditions. Secondly, this study investigated
the ROP of these macrocyclic oligoesters using various metal catalysts under different time and temperature conditions to pro-
duce high molecular weight polyesters. The obtained macrocyclic and their related polymers were in-depth characterized by
FTIR, 1H and 13C NMR, GPC, XRD, DSC, and TGA.

Keywords: Polyester synthesis; Ring Opening Polymerization; 2,5-furandicarboxylic acid; Greener synthesis
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Abstract. Analysing historical structures requires sophisticated numerical models to account for geometry, material properties,
and accurate damage depiction (1). This task is imperative for conservation planning as it provides the ability to verify the
structures stability, understand observed damages, estimate performance degradation, and consequently design effective repairing
interventions (2).

The work of this thesis is focused primarily on the Monastery of Batalha as a case study, establishing a framework using macro
and micro-modelling techniques to represent the monument, identify present damages and understand the structures local and
global behaviour. Subsequently, the generated numerical models are then coupled with a Structural Health Monitoring (SHM)
system installed in the monastery, thereby enabling the creation of a live digital twin.

The digital twin, a rapidly developing technique, applied across various domains such as manufacturing, energy, and agriculture,
is aimed to facilitate scenario-based analysis and offer insights in an intuitive manner (3,4). Within conservation and civil
engineering in general, it can be employed to provide control over complex systems and manage data flow by integrating an array
of technologies to unify virtual and physical assets throughout the buildings lifecycle. Generating a real-time updated digital
replica of the structure will enhance comprehension of damage evolution and facilitate decision-making supported by technology
integration (5). In this light, the digitalization in structural rehabilitation and conservation presents an opportunity to enhance
productivity levels.
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Abstract. Post-earthquake fires present a significant hazard in urban environments, with the potential to exceed the destructive
impact of the seismic event itself. Understanding the behaviour of reinforced concrete structures in such scenarios is crucial
for effective risk mitigation and disaster response strategies. To this end, analyses utilizing SAFIR, a software for modelling
structural response to fire, have been conducted. Initial studies suggest that post-earthquake damage can compromise the fire
resistance of reinforced concrete frames, making them more susceptible to collapse compared to their intact counterparts. A
comprehensive study was conducted to assess various factors influencing post-earthquake fire resistance, including the nature
and location of damage and fire. It was observed that distinct locations of the fire had a notable effect on the structural response.
Three distinct fire curves were employed for analysis: the standard ISO 834 fire curve, as well as parametric fire curves with
and without firefighting measures. The use of parametric fire curves without firefighting measures corresponds to an earthquake
scenario in which both active and passive firefighting measures are deemed unreliable. The use of these parametric fire curves
may represent a preferable approach compared to the use of the standard fire curve ISO 834. It was observed that the frames
subjected to the parametric fire curve without firefighting measures exhibited lower times until collapse when compared to the
frames exposed to the standard fire curve ISO 834. Moreover, a significant number of frames subjected to parametric curves
with active firefighting measures did not collapse, demonstrating prolonged structural integrity even in the face of severe seismic
damage. These findings underscore the critical importance of the firefighting measures in mitigating post-earthquake fire hazards.
In the chaotic aftermath of a seismic event, delayed rescue operations coupled with diminished structural fire resistance pose
heightened risks, potentially resulting in significant loss of life and infrastructures.

Keywords: Numerical Analyses, Post-Earthquake Fire, Earthquake damage, Standard Fire curve ISO 834, Parametric fire
curves, Reinforced concrete, Fire resistance
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Abstract. As global wind energy production grows, wind turbines are currently facing one of their biggest challenges: increased
waste generation. The energy grid successfully added 77.6 GW of wind power capacity in the Europe, in 2022, totalizing 906
GW, exhibiting a remarkable annual growth of 9% [1]. Estimates suggest that the turbines will produce 320.000 metric tons of
waste over the next 30 years [2]. At the same time, the implementation of current recycling techniques to preserve the original
properties of the materials is a complex issue or economically unfeasible due to the complexity of the materials involved, such as
glass fibers, carbon fibers and different types of resins. Therefore, it urges to prioritize the research for effective and sustainable
solutions to deal with waste disposal from the end-of-life wind turbine blades, considering the involved costs and environmental
impact.

The aim of this study is to develop composite panels using wastes from the end-of-life wind turbine blades, for application in the
construction sector. A mechanical recycling process to treat the waste wind turbine blades sections is employed, which involves
cutting and crushing the blades sections, the resulting crushed fiber and resin mixing being then combined with bio-based binders
to create the new composite from which the panels are obtained.

An experimental campaign was developed to evaluate the mechanical properties of the panels, namely their compression and
bending strengths. Additionally, acoustic tests were performed to measure and optimize the absorption and the transmission loss,
aiming to develop panels with the good expected acoustic characteristics.

The results indicate that the composite material is appropriate for producing panels with good mechanical properties and excellent
acoustic characteristics, making it suitable for application in the construction sector. These panels present themselves as a
practical alternative to traditional noise insulation solutions, promoting sustainability, circular economy. They are a viable and
promising solution for the reuse of wastes from the end-of-life wind turbine blades.

Keywords: End-of-life wind turbine blades, circular economy, panels for the construction sector, mechanical characteristics,
acoustic insulation.
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Abstract. Post-earthquake fires can have high consequences in terms of human loss and damage to property, where the losses
caused by the fire can be even higher than the losses caused by the earthquake. The devastating examples throughout history have
motivated the scientific community to study and develop models for estimating the probability of ignition, possible consequences,
and damage. PEF studies can be grouped into three categories: (i) fire ignition, (ii) fire spread, and (iii) fire suppression. Many
ignition models have been developed to estimate the number, location, and/or times of ignition after an earthquake. Ignitions
following an earthquake are related to the built environment and to the way buildings respond to strong earthquakes. Most
models used for PEF are based on damage data from recent earthquakes, relating the measure of ignition frequency to the
seismic intensity.

This research intends to analyze the risk of existing building stock to post-earthquake fire. Post-earthquake fires are events with
high consequences that may cause extensive damage, but their nature has not yet been fully investigated, from the building point
of view and at the urban scale. The two main activities in this research project to study the post-earthquake fire phenomenon are:
i) the development of numerical analyses to perform an analysis for the building scale, and ii) post-earthquake fire risk assessment
at the urban scale. The typical properties and characteristics of buildings will be gathered to be able to develop numerical models
considering the different design approaches over time (from the earthquake design point of view, and regarding the building fire
resistance). The final aim is to conduct an urban risk assessment study and propose guidelines for risk mitigation.

Keywords: Multi-risks, Earthquake Risk, Fire Risk, Buildings, Urban Scale
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Abstract. The primary goal is to implement a practical SHM system that effectively monitors existing structures. The EFD pro-
gram (Extended Finite Element Damage Detection) system, intricately linked to the constructional Building Information Model
(BIM), is a testament to this practicality. It incorporates the BHM technique, guided by the principles of digital twin technology.
M

At the heart of our project is a commitment to thoroughly examine the performance of actual bridge structures. We achieve this
by installing sensors for the structure’s digital twin in the system, enabling real-time measurement of the bridge’s behavior. This
immediate feedback is a key feature of our SHM system. (2)

The project evaluates the structure’s resilience against natural forces and capacity to adapt to environmental challenges. Model
molecules are identified using Al and neural networks, which amplifies their predictive capacity.

The transition from lab to on-site systems occurs smoothly. This process uses extensive testing methods and a validation pro-
cedure to confirm the effectiveness of the SHM system in real-life situations. Iterative processes are perfect, and sensors are
positioned to achieve optimal system performance. (3)

Keywords: : Digital Twin Building, building health monitoring, Infrastructure Life cycle, performance, and maintenance pre-
diction
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Abstract. The Angolan capital, Luanda, has predominantly sandy scarps (barrocas) that rise a few dozen metres above sea level
[1]. Rainwater runoff over these "barrocas", or ravines, is mostly torrential, causing severe erosion of the "laterite sands", known
locally as "red sands"or "muceque"soils [1, 2, 3]. As a result of this erosion, these ravines progress into the urbanised areas of
the city, endangering buildings, roads and agricultural regions [1, 3]. Despite the danger posed by the erosion of these soils, few
studies on the water erosion of soils have been carried out locally to date. To contribute towards filling this gap, this work aims
to (i) analyse the behaviour of Luanda’s "red sands"in the face of surface and subsurface erosion by water, (ii) analyse whether
there is any correlation between the erodibility and collapsibility of this soil, and (iii) assess the erosion risk of this soil using an
empirical erosion model [4]. The study’s research strategy is essentially based on a literature review, field research, laboratory
research, an integrated analysis (erosion risk assessment) and the preparation of the thesis. The literature review is being carried
out by accessing databases such as Scopus and Web of Science, as well as database and repository aggregators such as Google
Scholar and RCAAP, while the fieldwork (field visits, mapping the study area, sample collection and field tests) is underway.
Laboratory tests, interpretation of results and risk assessment will be carried out later. The ongoing research is part of the
preparation for the PhD Thesis in Civil Engineering entitled "Study of ravines in collapsible soils of Luanda, Angola". However,
it is hoped that this study will contribute to an in-depth knowledge of water erosion in this type of soil and, consequently, generate
measures to prevent/mitigate the negative impacts of soil erosion processes.
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Abstract. Recent earthquakes exposed the main vulnerabilities of precast reinforced concrete (PRC) industrial buildings, high-
lighting structural and nonstructural weaknesses, mostly related to the deficient transfer of horizontal loads at the connections
between elements [1]. PRC building design approaches assume that cladding panels are non-structural elements, ignoring their
interaction with the structure. The connections of cladding panels to PRC buildings were the source of several non-structural
damages reported, making it an element of significant importance. The poor behavior of these connections causes the collapse
of the cladding panels, which can result in significant economic losses and impact on society.

The work carried out so far has been based on the development of a simplified macro-element to assess the seismic capacity of
cladding-to-column connections and interaction with the main structure [2]. A seismic assessment of existing industrial PRC
buildings in Portugal was carried out, as well as the influence of horizontal diaphragms at the roof level on the seismic behavior
of PRC industrial buildings [3]. In addition, an experimental campaign was carried out to characterize this connection configura-
tion existing in Portugal, with quasi-static in-plane and out-of-plane cyclic tests were carried out, simulating the effect of actions
expected during a seismic event. The next task is to calibrate the numerical models.

The results showed the importance of including these non-structural elements in numerical models, these connections have a sig-
nificant contribution and should be considered. The proposed method represents a contribution to support the design, assessment
and retrofit of industrial PRC buildings, aiming to improve the performance and efficiency of this type of building. In conclusion,
with the experimental investigation, it was possible to understand the behavior of this type of cladding-to-column connection
commonly used in Portugal, obtaining indications of its seismic performance, as well as key parameters for the calibration of
numerical models.

Keywords: Industrial PRC buildings, cladding panels, connections, experimental campaign, seismic behavior.
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Abstract. The current knowledge of the seismic behaviour of new reinforced concrete (RC) structures still needs to cover some
validation gaps [1]. An example of this is need for validation of seismic safety methodologies and seismic actions, present in
the draft standard EN 1998-3:2021 (EC8 for existing structures). Example of this, is the lack of experimental results on RC
elements with plain or deformed bars without proper seismic design and detailing under earthquake loading [2]. In the scope
of this research, an experimental study will be developed, in particular in the full-scale testing beam-column joints testing and
integration of experimental test from other sources provide information and support numerical modelling and parametric studies
and validation of Eurocode 8-3 expressions, and on the development/upgrading of the numerical and empirical models to analyse
the cyclic response of structures, including the strengthening system, and validate the assessment expressions present in the draft
standard EN 1998-3:2021.The seismic behaviour of RC structures has been widely studied over the last decades, but experimental
evidence is still very limited concerning the response of existing structures [3]. The global seismic behaviour of the RC building
structures is directly related to the behaviour of local elements such as columns, beam-column joints, beams, infills and others.
This project aims to develop and validate experimentally innovative seismic strengthening strategies for existing RC structures
[4]. Thus, the main objectives are: 1) Characterization of the seismic behaviour of non-conforming existing RC structures. 2)
Validation of the methodology and equations available in the draft EN1998-3:2021 concerning the seismic assessment of existing
RC structures. 3) Study, development, implementation, and validation of innovative seismic strengthening strategies for existing
structures, and 4) Development and calibration of numerical models capable of simulating the behaviour of the tested specimens.
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Abstract. Belitic cement clinkers have been extensively investigated. According to Ribeiro et al. [1], this ciment provides better
workability, greater strength, and durability in mortars when compared to Portland cement. Considering that only two raw mate-
rials are used in the production of belitic cement, limestone, and clay, the sludge generated in the cutting and polishing process
of ornamental rocks, which contains a predominance of quartz, calcite, and alumina, has been investigated as a substitute for
clay and the CaCO3 sludge generated in paper pulp production as a substitute for limestone [1,2]. These sludges generate signi-
ficant environmental impacts such as soil contamination, siltation of water bodies, and consequently a reduction of biodiversity
of aquatic species. The main objective of this work plan is to evaluate the use of belitic clinker produced from industrial solid
waste in the production of mortar, to improve the performance of the material from the perspective of promoting the circular
economy. The methodology will be carried out in 5 stages: (i) Systematic mapping of the literature on this subject based on
Petersen’s methodology [3]; (ii) Production of belitic cement from calcium carbonate sludge and sludge from the processing of
ornamental rocks, using the formulation developed by Ribeiro [1]; (iii) Evaluation of mortar produced with the belitic cement;
iv) Evaluation of the durability and thermal conductivity of the mortar produced with ecological belitic using an accelerated
aging chamber; and (v) Analysis of the source of waste generation, using strategies of the cleaner production, with a view to the
continuous improvement of processes from the perspective of promoting circular economy. This research contributes to the opti-
mization of processes involving solid waste management to mitigate the negative environmental impacts related to the extraction
of non-renewable natural resources. In this context, is proposed an innovative cement belitic by valorizing waste materials.
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Abstract. The coexistence with fires has always been part of human life. However, climate change and human interventions
have made wildfires more severe, and although their occurrence is a natural phenomenon, the interval between massive events is
becoming shorter, with impressive numbers of environmental and human losses just in the last decades (Gill, Stephens, & Cary,
2013). Rural settlements are known as places where the richness of heritage and cultural values are frequently more vulnerable,
with their remaining populations and traditions under a constant threat of disappearing (Syphard, Keeley, Massada, Brennan, &
Radeloff, 2012). The landscape of Portugal’s mainland, as it is in many other countries, concentrates on many villages that have
faced difficulties with maintaining the population. The villages are frequently populated by elder people with lesser mobility
conditions, and also, an important number of uninhabited houses that are usually poorly conserved. The alliance of these facts
sets a dangerous exposition of the Wildland-Urban Interface (WUI) to the fires, and its assessment and protection are critical
for the preservation of those settlements. Pursuing the understanding of WUI areas, the proposed study applied a methodology
of WUI assessment (Caballero, 2019) through the implementation of the algorithm that uses aerial images of the Portuguese
territory. The methodology had not been tested on the Portuguese territory, to do so, we proposed to compare the obtained results
with the burnt areas from the massive wildfire of Pedrogdo Grande (Leiria) in 2017 (Ribeiro, Rodrigues, Lucas, & Viegas, 2020).
As a result, maps of WUI affectation were generated, visually pointing to villages with higher severity compared to the others,
as well as the comparison to the ground truth scenario. Finally, the generated WUI maps from the WUIX methodology will be
presented as a way to visualize the results pointing to the precision of the acquired values.

Keywords: Portuguese rural villages; wildfires; fire vulnerability assessment; wildland-urban interface; Pedrogdo Grande
wildfire
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Abstract. To mitigate coastal erosion and enhance the resilience of coastal territories to the effects of climate change, effective
long-term measures need to be planned. Numerical models can be utilized to predict the evolution of the coastal systems,
thereby supporting decision making processes, as well as the planning and management of coastal zones. However, due to the
complexity of describing all coastal processes and timescales, most models focus on specific processes (Larson, 2005; Hoagland
et al., 2023). They are generally divided into cross-shore numerical models, which simulates the evolution of cross-shore profiles
due to sediment transport within the profiles, related with short to medium-term events (days to months), and shoreline evolution
models, that allow for long-term analysis (years to decades), but they typically only consider longshore sediment transport.
With the aim of contributing to the enhancement of numerical modelling capabilities for the evolution of coastal zones over a
medium to long-term timeframe, a new numerical model was developed. This model integrates both cross-shore and longshore
sediment transport processes. Following the recommendation presented by Hanson et al. (2003), the model to integrate these two
components of sediment transport is based on merging the results of two existing simplified numerical models: LTC (Coelho,
2005), which simulates shoreline evolution due to longshore sediment transport processes, and CS-Model (Larson et al., 2016),
which computes cross-shore sediment transport.

The application of the proposed method yielded promising results, indicating the potential of the model for medium to long-
term projections. Overall, it was found that both cross-shore and longshore sediment transport significantly influence shoreline
evolution. Therefore, it is crucial to integrate the effects of both components of sediment transport. The model’s outputs enable
the interpretation and control of various morphological parameters critical for coastal management, such as dune, beach berm,
and sandbar volumes, as well as shoreline and dune toe positions.
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Abstract. Modular construction has been gaining increasing prominence in the construction industry, driven by the growing ur-
banization and the need to explore new construction systems in response to frequent labor shortages, resource optimization, and a
lack of quality control in construction. The set of very specific and deeply rooted characteristics of traditional construction, cou-
pled with the costs associated with modular construction, pose a barrier to opting for modular construction systems, a situation
that needs demystification. This type of construction offers numerous advantages related to production, quality, speed, comfort,
and a positive contribution to sustainability, but it contains unique characteristics that need consolidation to streamline proces-
ses and enhance simplicity in usage.This paper examines the integration of Building Information Modeling (BIM) in modular
construction during the design phase, in addition to identify the technologies and methods currently using, as DEMA (Design
for Manufacture and Assembly), ML (Machine Learning), CDE (Common Data Environment) and others, trying integrate this
concepts in the design phase of this construction system. Collaboration among construction professionals and data integration th-
roughout all project stages are crucial elements for the successful combination of BIM and modular construction. This proposed
approach introduces various current tools based on the BIM methodology for the specific development of projects for this type
of construction system, relying on literature review and input from industry experts. Additionally, the paper identifies promising
research areas and opportunities to further refine this integration, aiming to improve efficiency and quality in the construction
industry.

Keywords: Modular Construction, Building Information Modelling, Industrialization, Design Phase
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Abstract. The mechanical characterization of national load-bearing masonry is not an easy task given the high heterogeneity
of the construction types and materials used throughout the country. The determination of the mechanical characteristics of
masonry in situ can only be carried out through indirect methods that require validation or through destructive testing. In recent
years, 175 in-situ flat-jack tests have been conducted to support conservation and rehabilitation efforts, both in civil buildings and
national historical monuments, from north to south Portugal, with a focus on the historic city center of Lisbon. The results of the
mechanical characterization tests obtained through flat-jack tests were categorized based on the typology defined in [1] for each
test’s construction type, and the mechanical properties were determined according to EN 1998-3 standards. This study proposes
a summary table with average values for the properties of some types of masonry based on flat-jack tests.

Keywords: mechanical characterization, masonry, flat jack tests, in situ, conservation
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Abstract. Freshwater, although a constantly renewing natural resource, faces limitations in its availability and is under increasing
pressure in several regions, including the Mediterranean basin. In the face of water scarcity and climate change, principles such
as water efficiency, nature-based solutions (NbS) and the circular economy are emerging as essential pillars for urban water
management. In this context, this research aims to develop an innovative model to promote water-sensitive urban communities,
inspired by advances in the energy sector. Integrating water/environmental engineering advances and natural solutions, the model
will be validated in Portugal. Comprehensive analyses are being carried out on the sizing, management and implementation
of local hybrid solutions, which combine existing infrastructures with decentralised and flexible approaches. The integrated
approach embraces new paradigms of the urban water cycle and considers the transversal dynamics that govern the sector. Key
actions include improving water efficiency, introducing alternative water sources, utilising wastewater, recovering and valorising
by-products and managing rainwater. Preliminary results highlight that active control of water losses significantly improves
the efficiency of urban networks [1]. In addition, the implementation of NbS for stormwater management demonstrates its
multifunctional capacity compared to conventional structures, contributing to natural water retention, pollution reduction, aquifer
recharge and improved urban aesthetics and biodiversity [2], [3]. The aim is to improve the performance of public water and
drainage systems, contributing to sustainability and guiding future public policies. In addition, the research aims to contribute
to the regeneration of natural ecosystems, aligning with the Sustainable Development Goals (SDGs) approved by the United
Nations, especially SDGs 6, 11, 12 and 13. Strengthening global efforts towards the sustainable management of water and urban
ecosystems is hoped to promote progressive resilience in the face of constantly evolving challenges and achieve more resilient,
equitable and sustainable urban development.
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Cities
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Abstract. Shallow geothermal energy systems are evolving as an alternative source of energy for building space heating
and cooling with notable contributions to carbon emission reduction. In this context, proper soil thermal characterization is
crucial for determining the potential of these systems use and their energy efficiency evaluation (Roka et al., 2023). This work
presents a detailed study of the thermal conductivity, thermal diffusivity and volumetric heat capacity including some physical
properties of Fontainebleau sand, samples retrieved from Aveiro and Lisbon city. The thermal tests were performed in transient
conditions using three-needle probes and a plane sensor. The respective results were compared. Moreover, analysis of the effect
of several factors such as particle density, degree of saturation, soil density, water content, heat flux intensity and heating time
on thermal conductivity values. Two samples of Fontainebleau sand were systematically tested in fully dry and fully saturated
conditions under different control variables like heating time, and injected heat flux at a controlled room temperature of 250C. In
addition, six intact samples from Aveiro and one sample from Lisbon were also tested in the laboratory at a room temperature of
250C. The study provides some insights regarding the thermal conductivity values obtained by four different sensors. Thermal
conductivity values obtained by TLS-100 vCp are higher than any other probes. Significant relationships were established
between the physical properties and thermal properties of soils. Assessment of physical properties with mineral contents can
give further insight into the variability in thermal conductivity values.
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Abstract. In recent years, neurodegenerative diseases, particularly dementia, have gained increasing attention [1][2]. Dementia
affects the quality of life of those diagnosed but also profoundly impacts their families and caregivers [3]. In this context, digital
technologies have begun to play an important role, enabling the creation of platforms (mobile applications and websites) that
become spaces for disseminating information, emotional support, and practical resources.

This project was developed as part of Students@Digimedia in collaboration with the DECOHDE project team: "Design for a
Humanised Communication of Dementia"[4].

This study benchmarks digital platforms dealing with the specificities of dementia and targeting both people with dementia and
their families and/or caregivers. The aim is to analyse how these platforms are designed and developed to meet the specific needs
of these target audiences, highlighting their characteristics, functionalities, and potential impact.

The study was carried out in five distinct stages: i) broad review of platforms about dementia; ii) definition of the analysis stra-
tegy; iii) data collection and selection; and iv) analysis of the selected platforms.

The search for platforms began using keywords such as "application,website,"and "dementia,"in Portuguese and English, on se-
arch engines and digital application distribution services. The project team included platforms in languages other than Portuguese
and English.

First, the platforms related to dementia were listed33 platforms (22 apps and 11 websites). Next, the exclusion criteria were ap-
plied: i) platforms whose target audience is not people with dementia, ii) platforms addressing a specific type of dementia (e.g.,
Alzheimer’s), and iii) platforms in languages not fully understandable by the team. Five platforms were selected for analysis,
applying these criteria.

In the last stage of the process, an in-depth analysis of each of the selected platforms was conducted, namely, platform typology,
type of content, platform objective, design components (including layout, typography, colours, and iconography), communica-
tion and language, target audience, and positive and negative points.

This study is intended to help define the functional requirements for a prototype of an information platform aimed at people with
dementia, on meaningful activities for this group.
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Abstract. Who, what, when, where, why how Communication Science and Technology students shape their presence in online
platforms

Keywords: Online presence; Social media engagement; Digital communication behaviors; online participation

Nowadays, the pervasive influence of social media on various aspects of life, including education, employment, and social
relationships, has led to an increased interest in gaining insights into students’ online behaviours. Given the potential implications
of digital footprints on privacy, reputation, and wellbeing, examining the nuances of online presence construction is essential
for fostering digital literacy and responsible digital citizenship among students, and have the potential to inform educational
strategies, career development initiatives, and social interventions.

As digital platforms continue to evolve and proliferate, a research question arises: How do Sciences and Communication
Technologies (CTC) students navigate and shape their online presence within these digital spaces? This exploratory project
seeks to analyze the use of social networks by CTC students, investigating how these networks influence their online presence.
Specifically, it will examine who uses them, what they share, when they share, in what context, and for what reasons. The
study aims to shed light on the dynamics of CTC students’ online engagement, encompassing aspects such as content sharing,
interaction patterns, and motivations.

The 5Ws Social media in CTC project has the following objectives:

1. To investigate the ways in which social networks influence the digital experiences of CTC students.

2. To analyse the intricate dynamics of CTC students’ online presence, including content sharing, interaction patterns, and
motivations.

3. To provide insights that facilitate the development of more informed and effective communication approaches tailored to the
specific needs and preferences of CTC students.

Data is being collected through a case study approach, utilizing both quantitative questionnaires and qualitative focus groups.
This methodological diversity ensures a holistic understanding of CTC students’ online behaviors, capturing quantitative trends
and qualitative insights into their experiences and perceptions within digital spaces.

The findings are expected to have implications across multiple domains, namely to facilitate more informed and effective
communication approaches tailored specifically to the needs and preferences of CTC students. These insights can inform
educational practices, guide policymaking, and shape industry strategies. Ultimately, by bridging the gap between theory and
practice, this study aims to empower stakeholders to navigate the evolving landscape of digital communication with greater
insight and efficacy.

Keywords: Online presence; Social media engagement; Digital communication behaviors; online participation
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Abstract. Nowadays, the pervasive influence of social media on various aspects of life, including education, employment, and
social relationships, has led to an increased interest in gaining insights into students’ online behaviours. Given the potential
implications of digital footprints on privacy, reputation, and wellbeing, examining the nuances of online presence construction is
essential for fostering digital literacy and responsible digital citizenship among students, and have the potential to inform educa-
tional strategies, career development initiatives, and social interventions.

As digital platforms continue to evolve and proliferate, it is evident that an understanding of how Sciences and Communication
Technologies (Ciéncias e Tecnologias da Comunicacao, CTC) students navigate and shape their online presence within these
digital spaces is still an interesting subject. In this context, this exploratory project aims to analyse the use of social networks by
CTC students, gaining insight into how these networks influence their online presence, including who uses them, what they share,
when they do so, in what context and for what reason, thus shedding light on the dynamics of CTC students’ online engagement,
encompassing aspects such as content sharing, interaction patterns, and motivations..

The SWs Social media in CTC project has the following objectives:

1. To investigate the ways in which social networks influence the digital experiences of CTC students.

2. To analyse the intricate dynamics of CTC students’ online presence, including content sharing, interaction patterns, and moti-
vations.

3. To provide insights that facilitate the development of more informed and effective communication approaches tailored to the
specific needs and preferences of CTC students.

Data is being collected a comprehensive mixed-methods approach, integrating both quantitative questionnaires and qualitative
focus groups. This methodological diversity ensures a holistic understanding of CTC students’ online behaviours, capturing both
quantitative trends and qualitative insights into their experiences and perceptions within digital spaces.

The findings are expected to have implications across multiple domains, namely to facilitate more informed and effective com-
munication approaches tailored specifically to the needs and preferences of CTC students. These insights can inform educational
practices, guide policymaking, and shape industry strategies. Ultimately, by bridging the gap between theory and practice,
this study aims to empower stakeholders to navigate the evolving landscape of digital communication with greater insight and
efficacy.

Keywords: nan
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Abstract. As the worlds population ages (WHO 2021), digital technologies also become essential for everyone (Eurostat, 2023).
Digital games and online communities are part of this (r)evolution, thus creating a new challenge: designing experiences that
cater to the interests and needs of older adults, who are often neglected by popular products (Nedeljko et al., 2021). While
research shows that these media are benefitial for active and healthy ageing (Sauvé & Kaufman, 2019), there’s a lack of studies
exploring the synergy between them to improve older adults’ digital competences.

To address this gap, this research study resorts to an exploratory and mixed-method approach, following a three-phase Deve-
lopment Research Framework. Aiming to answer the question "How can social digital games in online communities impact
older adults’ digital competences?", this study is aligned with sustainable development goals SDG#3, SDG#4, and SDG#10, and
guided by the DigComp 2.2 Framework (Vuorikari et al., 2022), a pivotal European framework defining essential competences
for lifelong learning. Overall, this project aspires to foster digital and social innovation that promotes greater inclusion of ageing
populations in the digital challenges of contemporary society.

Phase-1 included a systematic literature review on this researchs main topics, and a questionnaire to further characterize Portu-
guese older adults relationship and habits with social digital games which has received 400 responses. Phase-2 involved more
than 30 sessions with older adults at Laboratério do Envelhecimento [lhavo, Portugal, to understand their habits, preferences,
and interactions with digital games. Additionally, two empathetic workshops were conducted: (i) involving 44 experts, aimed at
employing game-ideation techniques to advance game proposals; and (ii) involving eight experts, focused on directly addressing
the different domains of DigComp.

Currently, in Phase-3, and the focus for RSummit24, a game prototype is being developed for miOne (http://mione.altice.pt/).
This game, based on collected data, focuses on security, encouraging users to discover new strategies and critically analyze pas-
sword practices. It includes social strategies like a discussion area and help requests. The impact of the game on older adults
competences will be assessed.

Expected research contributions are: (i) formulating a model for designing social digital games to enhance older adults digital
competences; (ii) achieving international significance through a product tailored to broader audiences via a European Ph.D.; and
(iii) providing insights into aging, digital games, digital platforms and online communities, and digital competences acquisition.

Keywords: social digital games, older adults, online communities, digital competences, miOne
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Abstract. In recent years, the field of artificial intelligence has seen rapid advancements, particularly in the domain of neural
networks (NNs). Activation functions play a crucial role within this field, influencing the ability of NNs to model complex
patterns and make accurate predictions. While traditional activation functions such as ReL.U, sigmoid, and TANH have been
extensively studied and applied, there remains significant potential for novel activation functions to enhance neural network
performance further. The primary emphasis of our research revolves around exploring the application of Bessel functions as
activation functions within the context of Neural Networks and compare it to the performance of standard activation functions.
By leveraging the unique mathematical properties of Bessel functions, we aim to explore their impact on neural network behavior
and performance, potentially offering new pathways for improvement in Al and machine learning applications. Until know, this
novel approach has been applied to two benchmark datasets and promising results have been found. Firstly, a fully-connected
NN has been applied to a Hand-Written Digits dataset, where the Bessel has shown a performance on the level of both the sigmoid
and ReLU. For the second problem, a Convolutional Neural Network was used in the binary classification problem of the Happy
House image dataset. For this case the usage of Bessel functions as activation resulted in a superior performance when compared
to the results obtained by both the ReLU and Sigmoid.The application of Bessel funcstions as activation is still under research,
and furhter work has already been planned. More complex datasets, such as CIFAR-10, and STL-10 will be tested, as well as
more complex architectures within the field of NNs.
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Abstract. Stroke or cerebrovascular accidents can be either ischemic or hemorrhagic. Ischemic strokes account for 80% of
cases, whereas hemorrhagic strokes constitute the remaining 20%. Hemorrhagic stroke can be further categorized into Intrapa-
renchymal, Intraventricular, Subarachnoid, Subdural, Epidural, all of these constitute intracranial hemorrhage (ICH). Intracranial
hemorrhage is life-threatening and requires prompt treatment within 24 h for a chance of recovery. Accurate stroke diagnosis
relies primarily on CT scans, which can be subjective and time consuming. Several studies have utilized CT images for stroke
classification and detection; however, existing algorithms are limited to 2D images and CNN models. This study proposes a
hybrid architecture that combines CNNs and Vision Transformers to improve stroke detection accuracy and efficiency in CT
images. The proposed methodology includes a comprehensive literature review, novel hybrid architecture, volumetric reduction
attention layer, mechanism for effective feature concatenation, and SWOT analysis.

Keywords: computer vision, deep learning, stroke classification, stroke detection, stroke segmentation, convolution neural
network.

References.

[1] Stavros Matsoukas, Jacopo Scaggiante, Braxton R. Schuldt, Colton J. Smith, SusmitaChennareddy, Roshini Kalagara, Shah-
ram Majidi, Joshua B. Bederson, Johanna T. Fifi,J. Mocco, and Christopher P. Kellner. Accuracy of artificial intelligence for the
detectionof intracranial hemorrhage and chronic cerebral microbleeds: a systematic review and pooledanalysis. La radiologia
medica, 127:11061123, 8 2022.[2] Mia Daugaard Jgrgensen, Ronald Antulov, Sgren Hess, and Simon Lysdahlgaard. Convolutio-
nalneural network performance compared to radiologists in detecting intracranial hemorrhage frombrain computed tomography:
A systematic review and meta-analysis. European Journal ofRadiology, 146:110073, 1 2022.[3] Yuvraj Champawat, Shagun
Singh, and Chandra Prakash. Literature review for automaticdetection and classification of intracranial brain hemorrhage using
computed tomography scans.Robotics, Control and Computer Vision, 1009:3965, 2023.[4] S. Nafees Ahmed and P. Prakasam.
A systematic review on intracranial aneurysm and hemor-rhage detection using machine learning and deep learning techniques.
Progress in Biophysicsand Molecular Biology, 183:116, 2023.[5] Samia Ahmed, Jannatul Ferdous Esha, Md. Sazzadur Rahman,
M. Shamim Kaiser, A. S.M. Sanwar Hosen, Deepak Ghimire, and Mi Jin Park. Exploring deep learning and machinelearning
approaches for brain hemorrhage detection. IEEE Access, 12:4506045093, 2024.

Acknowledgements. I am grateful for the opportunity to work on the esteemed project titled "Vision Transformer Architecture
for Critical Events Detection in Brain CT,"which was generously offered by my supervising professor. This significant task
provided me with the chance to explore research extensively and expose me to a wide range of cutting-edge concepts.

269



Research Summit 2024
Research Forum of the University of Aveiro
16-19" July 2024, Aveiro. Portugal

A Modular Framework to Monitor Interaction in Multimodal Interactive
Spaces

,1 . . . T o . L, . . .
Fé4bio Daniel Rodrigues Barros "', Samuel Silva?, Bernardo Marques?, Anténio Teixeira®

1. IEETA, DETI
2.
3. Institute of Telecommunications, Aveiro

* Corresponding author; fabiodaniel @ua.pt; T Presenting author; Computer engineering.

Abstract. In today’s world, the interaction between humans and machines has deeply integrated into our daily lives. As we move
towards an increasingly interconnected future, researchers are exploring multimodality to enhance the naturalness, efficiency,
and adaptability of human-machine interactions (Barros et al. 2023). In this sense, multimodal systems play a crucial role in
gathering information from diverse input sources such as speech, gestures, and tactile interactions potentially enabling a more
comprehensive understanding of human intentions, in line with the versatility and naturalness of human-human communication,
towards improved user experience and task performance across multiple domains. (Almeida et al. 2019) However, as these
systems become more sophisticated, they become challenging to develop and evaluate. The diversity of devices, modalities, and
interactions, as well as their asynchronous and transient nature make monitoring and debugging these systems a daunting task
resulting in sheer amounts of data that cannot just be collected in a log file. In this regard, a systematic approach to monitoring
these systems can play a key role during research of novel features, and the development and evaluation of new multimodal
systems. This work proposes a modular framework for interaction monitoring, capable of collecting, and storing data relating to
the interaction flows in complex multimodal systems. The proposed solution was developed at infrastructure level, for multimodal
interaction architectures making it possible that any application or interaction modality connecting to interactive ecosystem will
be agnostic to the monitoring framework, but will, nevertheless, be automatically monitored. This contribution also works
as a steppingstone for other important aspects of multimodal system design and development including the support for more
sophisticated approaches to the evaluation of such systems profiting from the data gathered by the proposed framework.

Keywords: Human-Computer Interaction, Multimodal Interaction, Multimodal Ecosystems, System Development and Refine-
ment
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Abstract. Three-dimensional (3D) reconstruction is the creation of 3D models from the captured shape and appearance of
real objects. It is a long-term topic of investigation and an active research subject in both computer graphics and computer
vision fields (Kang et al., 2020), with numerous systems and algorithms, having gained importance in various areas, such as
architecture, robotics, autonomous driving, medicine, agriculture, and archaeology. Indoor 3D models have great potential in
object tracking and interaction, scene understanding, virtual environment rendering, indoor localization, and route planning,
amongst others (Li et al., 2018; Zhou et al., 2018). The current state of 3D reconstruction of real-world scenes is still not
adequate for many applications that require photorealistic quality, such as virtual reality (VR) and augmented reality (AR)
experiences, and other human-centered applications. Furthermore, the best current solutions are very expensive, presenting high
capital and logistical costs. The generation of indoor space models poses specific challenges due to the naturally complex layout
of indoor structures, the intricate interactions between objects, clutter, and occlusions (Naseer et al., 2018). Sensor noise and
outliers further complicate the reconstruction process, particularly in the presence of materials such as glass or mirrors, which are
notoriously difficult to scan (Zhang et al., 2018). All these factors, and the complex relationship between illumination, materials,
and captured appearance across the environment, make it quite challenging to produce indoor models automatically and robustly.
This PhD aims to study and propose optimization-based methods for 3D reconstruction, resulting in complete virtual models
with photorealistic quality. There are numerous variables, such as 3D geometry, texture, camera poses and intrinsic properties,
surface material, and lighting, that may be optimized. Hence, despite considerable efforts devoted to scene reconstruction, the
problem remains challenging, given the extraordinarily large solution space. Our research has shown promising results in colour
correction leveraging geometric data, and in the detection of reflective surfaces, allowing for the removal of noise in the model
and realistic rendering of the light paths. Additionally, to gauge progress and showcase our results, we explored several objective
metrics and their potential for textured 3D mesh quality assessment, comparing their performance in terms of correlation to the
human visual perception of quality. Future work will involve the integration of these modules in a full 3D reconstruction pipeline,
correcting texture and geometric anomalies to improve the quality and fidelity of the final reconstruction.

Keywords: Computer Vision, 3D Reconstruction, Optimization, Color Correction, Material Estimation, Perceptual Metrics
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Abstract. The global market for Augmented Reality (AR) indicates this area is becoming very important. In this reality, humans
can access and interact with both digital and real content, augmenting the information captured by their senses. To take advantage
of the users environment, dealing with all its context information, AR applications can use Situated Visualization (SV). This type
considers all the visualizations that are relevant in the physical context in which they are displayed, enriching the AR experience.
Nowadays it is increasingly more important for society to obtain additional information on what is being dealt with at any given
moment to make more informed decisions. While some perspectives on the SV model have been proposed, a comprehensive
systematization of the entire SV model is yet to be established. Therefore, an extended SV model, incorporating new perspectives
and updated concepts, is proposed in [1], as well as design and implementation guidelines for AR-based SV systems.

Decision Support Systems (DSS) have been improved by a variety of methods originating from several scientific fields, such
as information science and artificial intelligence. As AR is becoming more affordable and widespread, using it as a tool for
SV becomes viable in effective decision-making. With this, the users have contextual, relevant, and appropriate information
that fosters more informed choices. As new challenges and opportunities arise, it is important to understand the relevance of
intertwining these fields. Hence, based on literature analysis, the main concepts involved in using SV through AR to support
better decision-making processes is introduced in [2]. Practical examples are presented, addressing and discussing current areas
of application, benefits, challenges, and opportunities. A set of guidelines for the design and implementation of DSS based on
situated AR are also proposed.

SV for AR brings forth challenges that could be problematic if not well tackled. The biggest challenge when using SV combined
with AR is the egocentric viewpoint limitation of the user. The challenge is to see or collect information outside the AR screen
or current viewpoint while avoiding or mitigating any alterations to the users position. A literature survey addressing how to
overcome this challenge is presented in [3] and [4], followed by the proposal of new approaches.

Finally, according to previous work, a DSS application using AR and SV to increase air quality awareness and choosing the less
polluted path, mitigating the AR egocentric limitation, is described and evaluated in [5].

Keywords: augmented reality, situated visualization, decision support system, evaluation
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Abstract. With the advent of 5G, people have witnessed the fastest growth and advancement in wireless technology in the en-
gineering field, impacting both public and private networks. Such dynamic changes in the field of wireless communication are
reshaping the way people interact and utilize networks. Besides several benefits of wireless networks, both public and private
networks face several challenges, including fault identification and classification in a timely manner. Therefore, fault classifi-
cation is an essential aspect of networking planning and management for both public and private sectors. Recently, researchers
have attempted to exploit Machine Learning (ML) and Deep Learning (DL) techniques for fault classification. However, such
DL and ML methods encounter limitations, such as the requirement for large amounts of labeled data. Additionally, traditional
methodologies are typically specialized for specific scenarios and may require retraining when applied to new wireless network
applications. Unfortunately, training from scratch demands significant computational resources and enough training data, ma-
king it a time-consuming and costly endeavor for both public and private network operators.Currently, researchers are trying to
implement TL for fault detection and classification, but a research gap persists due to the lack of available public datasets for
faults regarding cellular networks. In light of these limitations, this work proposes a TL-based approach for fault identification
and classification in network management, applicable to both public and private networks. Our approach is to train DL/ML mo-
dels (CNN, DCNN, Autoencoder+LSTM) from scratch and then use them for other public and private network settings, mainly
focusing on private networks. The main focus of this model is to use TL to detect the faults encountered by both public and
private networks. It will efficiently apply the gained knowledge to the fault classification task by utilizing DL/ML models. The
proposed method will compare the results of the mentioned models trained from scratch with TL-based models so that we can
assess how much computational time we can reduce in terms of achieving the same accuracy.

Keywords: Cellular Networks, Transfer Learning, Deep Learning, public and private networks, Wireless Networks, and Forecast
Faults.
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Abstract. Question Answering (QA) systems have witnessed remarkable advancements with the emergence of Large Language
Models (LLMs) and the integration of Knowledge Graphs (KGs). LLMs, such as GPT (Generative Pre-trained Transformer), have
enabled closed generative QA, revolutionising the field by generating answers to questions without explicit context. However,
the challenge of incorporating external knowledge for enhanced accuracy and explainability persists. This presentation explores
the synergy between LLMs and KGs to address this challenge and create explainable QA systems. We provide a comprehensive
overview of recent developments in the field, focusing on the integration of LLMs and KGs to improve QA performance and
interpretability. Our review encompasses key research contributions, including pretraining strategies for LLMs on diverse textual
data, fine-tuning techniques for QA tasks, and methods for integrating KGs into the QA pipeline. We analyse the effectiveness
of these approaches in enhancing QA performance, especially in scenarios where external knowledge is essential. Furthermore,
we discuss evaluation methodologies and benchmarks used to assess the performance of explainable QA systems, highlighting
areas for future research and improvement. We also examine the interpretability of generated answers, emphasising the role of
KGs in providing supporting evidence and explanations. Through a comprehensive synthesis of existing literature, this review
paper provides insights into the current state of explainable QA systems, identifies research gaps, and offers directions for future
research. By elucidating the potential of LLMs and KGs in QA, we aim to contribute to the ongoing advancement of Al-powered
question answering technology.

Keywords: Large Language Models, Knowledge Graphs
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Abstract. The 5G system aims to offer an environment for applications and vertical markets, which can benefit from the novel
services and advanced interfaces introduced by 5G advancements. Recently, the European research community coined the term
Network Application (5G-PPP, 2022). Within the 5G system, a Network Application is seen as a collection of services that offer
specific functionalities to various vertical industries and their use cases. However, the development of such applications is still
not trivial, as it requires strict cooperation between software developers and network operators. The gap between the software
and the network ecosystems is large, and novel methodologies and procedures to develop softwarized Network Applications
are needed. An example of this gap is the lack of testing and validation methodologies to attest to the quality of Network
Applications.

Therefore, this work presents an approach for automating the testing and validation of Network Applications that fully adheres to
DevSecOps principles, contrasting with the semi-automated testing methodologies that have been applied until recently (Rosa,
R. V., Bertoldo, C., & Rothenberg, C. E., 2017)(Su, C., Zhao, J., Chen, M., & Gao, Z., 2022). By bridging the gap between
DevSecOps methodologies and the 5G ecosystem, we provide Network Application developers with better tools to ensure the
correct development of these applications.

The platform envisaged by this work concentrates on the innovations of conducting experiments and tests across several
domains. Furthermore, it provides software support tools designed to implement DevSecOps methodologies for testing and
validating Network Applications in a secure and trusted environment. Besides providing novel testing tools, the proposed system
also offers a vast collection of test cases that can be employed to test and validate Network Applications from various specific
verticals. Finally, this system also considers the collection of important monitoring data that enables Network Application
developers to be aware of the impact of their applications on the infrastructure that shall host them.

Keywords: Network Applications, Testing, CI/CD, DevSecOps, Automation, NFV
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A method to reconstruct persistent human viral sequences cooperatively
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Abstract. The demand for accurately reconstructed viral genomes has risen due to the increasing availability of diverse human
viral sequenced samples. This demand is especially high in clinical and forensic contexts, where specialised tools are required
to handle challenging data situations, such as low-depth coverage and high mutation rates.

To enhance the reconstruction of the viral genomes, we have developed a novel cooperative method, CoopPipe, capable
of improving the reconstruction of human DNA viruses through the collaboration between several reconstruction programs
publicly available. This method is able to classify and reconstruct viral genomes, pinpoint the specific regions of a viral genome
reconstructed by each tool considered, and generate an accurate consensus sequence for each virus.

CoopPipe was evaluated using 62 nearly-synthetic datasets containing the viruses B19V, HPV68, MCPyV and VZV, as well
as contamination and mitochondrial DNA. To assess the performance of CoopPipe under different scenarios between 0% and
15% of SNPs were added to the viral genomes. The sequencing process of these datasets was simulated with depth coverages
between 2x and 40x.

The results obtained revealed a notable improvement in the reconstruction of the viral genomes contained in the datasets,
averaging 5.62% in terms of the identity, 7.55% in terms of the Normalized Compression Semi-Distance and 10.07% in terms
of the Normalized Relative Compression in relation to the best-performing tool for each viral genome.

The sensitivity of CoopPipe and its ability to work with diverse types of data, including low-depth coverage and fragmented data,
is promising for reconstructing real-life clinical samples and ancient DNA viruses. The improvements made to the reconstruction
represent a substantial difference in the development of accurate diagnoses and the search for personalised clinical treatments.
The CoopPipe is fully reproducible and publicly available at https://github.com/viromelab/CoopPipe.

Keywords: Computational Biology, Genomics, Bioinformatics, Virology, Computational Virology.
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Manual de Qualquer Artista de Teatro: a inclusao enquanto um desafio
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Abstract. Nesta comunicagdo apresento o livro Manual de Qualquer Artista de Teatro como o resultado da investigacdo realizada
no segundo ano curricular do Programa Doutoral em Estudos Culturais.

Sob o titulo Tensionalidades da Disciplina no Oficio do Ator, a proposta de investigag¢@o centra-se no desenvolvimento de vias
epistemoldgicas e préticas que possibilitem maior inclusdo de corpos, realidades e poéticas alheias as praticas artisticas teatrais
vigentes. Como tal, estudam-se as conjunturas europeias atuais no que a inclusdo concerne, coloca-se em questio a inocéncia
de pretensdes ideoldgicas sob a bandeira de uma ética inclusiva tnica (pautada pelo ar dos tempos) e apresentam-se alternativas
tedrico-prdticas a estas formas de pensar, agir e criar instituidas neste campo artistico.

No mesmo sentido, seguiu a a¢do do projeto Time To Change (2022-2024), do qual resulta o livro referido e ao qual estd acoplada
a minha investigacdo de doutoramento. Neste projeto co-financiado pela Comissdo Europeia, no qual estiveram envolvidas enti-
dades portuguesas (Sic Esperanca, IRENNE, Terra Amarela, Pais21) espanholas (Globers) e italianas (Young Effect) , reuniu-se
um conjunto informacdes que foram sintetizadas e apropriadas no Manual De Qualquer Artista de Teatro. Informagdes essas
que partiram de vdrios encontros multinacionais centrados na discussdo e desenvolvimento de préticas teatrais inclusivas que
envolveram profissionais do teatro e jovens cujo inicio do seu percurso teatral é limitado por condicionantes fisicas, cognitivas,
socioeconémicas ou culturais.

Evocando assim alternativas tedricas e praticas, o livro a ser apresentado surge como uma proposta de pensamento sobre as prati-
cas teatrais enquanto um desafio constante de inclusdo, propondo roteiros para processos artisticos e espetaculos que apresentem
possibilidades além das limitaces presentes nas vigéncias estéticas e éticas que se vao sedimentando.

Keywords: Teatro; Inclusdo,; Estética teatral; Prdticas artisticas inclusivas; Participa¢do artistica.
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Mulheres nas Bandas Militares em Portugal : Um estudo exploratdrio junto
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Abstract. Este projeto € um estudo qualitativo e exploratdrio, elaborado a partir do quadro teérico dos Estudos Culturais (Avtar
2007; Butler 2009; Bourdieu 1989;Foucault 1979 ; Hall 2013) que tem por objetivo principal compreender de que maneira se
articulam nas mulheres da Banda da Armada as varidveis género e performance musical, em contexto fortemente atravessado
por relagdes de poder, como € o caso do militar. Existem muitos mitos a cerca de um musico profissional: a figura do virtuose,
o dom divino ou que através de um treinamento sistematizado, com muitas horas de pratica e repeticdes todos seriam capazes
de alcangar o sucesso profissional, quando na verdade, algumas pessoas, pela sua posi¢do social, tem maiores oportunidades
para desenvolver o seu talento. (Lewis, 2020, p.176).Uma das posi¢des sociais a qual a autora se refere é o género. Tanaka
(2018) afirma que, quando falamos de mulheres na musica estamos nos referindo a uma minoria que s6 nessa dltima década vem
impondo sua visibilidade e tendo a coragem de enfrentar o sistema hegemdnico com mais veeméncia (Tanaka, 2018, p.13).Entre
1970 e 1980 ganha impulso o conceito de musicologia feminista (Cabedo 2009), a partir do qual se inicia um movimento para
responder a lacunas como: onde estariam as mulheres durante todos os periodos da histéria miisica? o que faziam? qual a sua
importancia?

A carreira militar € uma oportunidade recente para as mulheres (Carreiras 1999, Monte 2020), sobretudo nas fungdes técnicas,
como € o caso de tocar um instrumento. Somente em 2002, foi realizado o primeiro concurso na Banda da Armada portuguesa,
aberto a participacdo de mulheres (Pereira 2008).0 interesse académico pela temdtica das bandas civis e filarménicas € recente,
como afirma Pestana et al (2020), e a liga¢@o entre as bandas civis e militares se deve principalmente ao fato de que a origem
dos musicos militares reside justamente nas bandas civis e filarménicas. Isto explica-se pelo fato de que as bandas funcionam
como escolas de musica por todo o pais, inclusive nas localidades mais afastadas das capitais e dos grandes centros urbanos.
(Correia 2006, Pereira 2008).

A investigacdo divide-se em trés fase Revisdo de Literatura; Trabalho de Campo; Andlise e tratamento dos dados compilados e
redagdo da tese.

Como principal resultado espera-se um conhecimento mais aprofundado das principais dificuldades e constrangimentos na
integracdo das mulheres em bandas militares e produzir de forma colaborativa um manual de boas praticas, que possa ajudar a
superar essas dificuldades.

Keywords: Miisica e Género, Mulheres na Miisica, Mulheres Militares; Bandas de Miisica, Bandas Militares
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social queer dynamics in Sao Paulo
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Abstract. This study investigates the dynamics between digital communication technologies and the Bear community, a subcul-
ture within the LGBTQ+ spectrum characterised primarily by men, homosexual or bisexual, with distinctive physical attributes,
such as body and facial hair, as well as a more voluminous body constitution, which can be either fat or muscular. This group re-
presents a challenge to traditional norms of gender and sexuality. The focus of the research is to understand how these individuals
relate, create communities, and resist social and gender norms in the urban context of Sdo Paulo. Employing a methodological
approach that combines quantitative and qualitative techniques, including online survey and content analysis of in-depth inter-
views, the study seeks to offer a comprehensive and detailed understanding of the experiences, perceptions, and practices of the
Bear community. The research culminates in the creation of a rhizomatic cartography of this community, highlighting its central
points, lines of segmentarity, and lines of flight. This work not only sheds light on less explored aspects of queer life but also
questions conventional concepts of space, identity, and community. Furthermore, it proposes a critical analysis of the role of
digital technologies in the formation of identities and in the practice of resisting normativities, both within the Bear community
and in broader contexts.

Keywords: cultural studies, bear studies, queer studies, cartography, Sdo Paulo
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Abstract. Sob as contribui¢des dos Estudos Culturais, esta escrita (des)constréi caminhos de andlise e reflexao sobre as relagcoes
coloniais de poder perpetuadas sobre os corpos femininos através do Decreto-lei nZ 2.848, de 7 de dezembro de 1940, previsto no
Cddigo Penal brasileiro, que diz respeito a criminalizacio do aborto no Brasil. Logo, o objetivo ¢ identificar as relagdes de poder
que existem nos argumentos favordveis e ndo favordveis a descriminaliza¢do da pratica. Mediante um pano de fundo cristo, as
discussdes sobre a pauta revelam valores religiosos e moralizantes atrelados aos interesses do sistema capitalista, de tal modo
que as mulheres pobres, pretas e indigenas sdo intensamente desfavorecidas perante a legislacao atual. Com a ascensdo de um
governo de extrema-direita em 2019, a articulacdo de um discurso antigénero nao apenas dificultou avangos nos direitos sexuais
e reprodutivos, como também ressignificou o conceito de dignidade humana. Ainda, as leis estdo organizadas para disciplinar
e proteger as mulheres que se adequam aos esteredtipos de feminilidade e em consonéncia com o sexo biolégico. Ao mesmo
tempo em que hd préticas coloniais que sedimentam hierarquizacdes, é possivel empreender uma leitura de corpos de fronteira
que operam fora das margens ou na contrahegemonia quando se recusam a seguir os papéis sociais vinculados & maternidade,
protestam contra a governabilidade que restringe a interrup¢do da gravidez e promovem dissidéncias na cria¢do da prole. Di-
ante do exposto, a investigacdo analisa os posicionamentos de duas organizagdes brasileiras, uma favordvel e outra contrdria a
descriminalizag¢@o do aborto, expressos durante entrevistas em profundidade entre seus lideres e a autora. Cabe ressaltar que o
artigo ndo revelard o nome das organizacdes, visando preservar a privacidade das pessoas entrevistadas. As categorias de andlise
focadas no auditdrio universal, nos tépicos de argumentacio e nas estratégias argumentativas, de Chaim Perelman (1992), sdo
os métodos utilizados para reconhecer elementos que sustentam as articulagdes de ambos os grupos nesses didlogos transcritos,
bem como suas comunica¢des verbais e ndo verbais disseminadas nas redes sociais. Em relag@o aos resultados obtidos, entre as
comunicagdes da organizagdo ndo favoravel a descriminalizag@o € notéria uma persuasdo que opera através da via psicoldgica,
baseada em valores religiosos. Ja a organizacdo favordvel a descriminalizac@o recorre a 16gica da informacdo com o intuito de
convencer seu auditdrio por meio de mensagens probatdrias (Barthes, 1990).

Keywords: aborto; argumentagdo; comunicagdo; dignidade humana; Estudos Culturais.
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Abstract. For centuries, Chinese feudal society perpetuated a patriarchal structure, relegating women to a marginalized role,
effectively erasing their presence from historical narratives. As Antonio Gramsci(1971) articulated in his concept of organic
intellectuals, throughout Chinese history, intellectuals have emerged advocating for cultural hegemony, with philosophers from
various Chinese schools playing a pivotal role in shaping societal norms, including those regarding women’s status.(Alves,
2007)Therefore, it is imperative to acknowledge the emergence of dissenting voices against this hegemonic order. Towards the
last years of the Qing Dynasty, feminist movements arose, aiming to revolutionize the socio-political fabric of ancient China.
Initially spearheaded by men, these movements were highly related to the nation’s evolution, emphasizing the pivotal role of
motherhood. (Mizuyo, 2010) The peak of the feminist movement occurred during the May Fourth Revolution period. Neverthe-
less, during the Mao Zedong era, feminism was often dismissed as a narrow Western capitalist ideology, supplanted by the
proletarian womens liberation movement. The endorsement of the initial programmatic document on womens issues in China
symbolized the ascendancy of Marxist principles concerning women'’s liberation. (Wang & Gao, 2016) The pivotal 1995 World
Conference on Women in Beijing catalyzed widespread discussions on gender in China. In light of these historical developments,
the question arises: have these movements genuinely catalyzed female consciousness, or do they merely reinforce a construct
shaped by male perceptions of femininity? How might this impact the portrayal and representation of women? For Chinese
feminists, this dilemma remains a formidable challenge.This study aims to contextualize and critically analyze the mentioned
historical influences and current trends related to the roles of women in Chinese society. To achieve this, a comprehensive litera-
ture review will be conducted, exploring historical and political documents as well as contemporary studies on gender issues in
China.
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Abstract. Introdugdo: A partir dos anos sessenta do século XX, o governo chinés tem executado uma série de diplomacia cultural
(por exemplo, a iniciativa Uma Faixa, Uma Rota), com o intuito de promover o desenvolvimento cultural e o conhecimento da
China pelos outros paises. Neste contexto, o ensino de mandarim comecou a ser popular fora da China, dependendo de uma série
das medidas da diplomacia cultural da China, tal como o estabelecimento dos Institutos Confiicio. Aproveitando a maré, uma
febre de aprender mandarim também entrou em for¢a em Portugal. A lingua chinesa, como um instrumento de comunicagao,
torna-se cada vez mais importante nas relacdes China-Portugal. O principal objetivo deste estudo reside em analisar o ensino
de mandarim e a diplomacia cultural da China em Portugal, especialmente na Universidade de Aveiro, e, a0 mesmo tempo,
investigar quais os desafios e problemas surgidos no estudo de casos, tentando oferecer consideracdes e respostas modestas.
Problema abordado: A transformacio dos recursos culturais em vantagens na diplomacia cultural € ainda insuficiente e, na
divulgacdo da cultura estrangeira, a énfase continua a ser colocada na cultura tradicional e a forma dos intercambios culturais é
relativamente homogénea.

Solugdo sugerida para o problema: Alargar as formas de diplomacia cultural e incluir mais elementos culturais no ensino de
mandarim.

Metodologia: A metodologia utilizada neste estudo serd o estudo de caso, com uma recolha de dados de recursos primdrios e
secunddrios através de entrevistas, questiondrios e andlise documental, privilegiando a pesquisa qualitativa.

Keywords: China-Portugal, diplomacia cultural, ensino de mandarim, Instituto Confiicio
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Abstract. Micro-architecture, although not formally recognised within design disciplines, emerges from the intersection of
architecture and furniture design. Often associated with small-scale habitats, modular or ephemeral structures, micro-architecture
offers new perspectives on how to design and use habitable spaces, whether public or private. These characteristics are of major
interest to our research, which views micro-architecture as a transdisciplinary approach capable of addressing functional needs for
adapting to diverse spaces and contemporary concerns such as bodily engagement, human interaction, and material innovation.
In the process of transformation of industrial heritage buildings interiors, often converted for cultural purposes, micro-architecture
appears as an innovative strategy for rearrange spaces. In these sites where imagination and interpretation are dominant, intimate
reactions influenced by personal dispositions and cultural contexts of visitors arise (Fuchs 2009; Ingold 2021). This highlights
the role of subjectivity in the visitor experience and the need to design spaces accessible to all, that welcome, value, and respect
diversity (Pillault et al., 2024). Our research illustrates how micro-architecture can enhance affective experiences by transforming
space and enhancing bodily engagement. It emphasizes the importance of the body in heritage experiences (Waterton 2014),
drawing on Gibson’s ecological psychology that sees affordances as interaction opportunities, and phenomenology, emphasising
the embodied interaction with the environment as essential to experience the world. Through original design, micro-architecture
can encourage corporeal movements and dynamic interaction with the environment. Strategic use of varied forms and materials
can evoke specific emotions and create unique spatial experiences, engaging users on cognitive, emotional, and bodily levels,
potentially strengthening connections with the built heritage.

In this research, we apply the 'Research through Design’ methodology to explore the interactions between users and heritage
spaces, by developing prototypes, which will evolve through an iterative process based on feedback. This approach should
improve the impact of micro-architectural interventions in the repurposed industrial environment.

Keywords: Micro-architecture, Design, Embodiment, Emotions, Phenomenology, Repurposed Industrial Buildings
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Abstract. The search for more sustainable production processes relate to the need for a circular economy is one of today’s most
pressing issues. In the fashion industry, one of the most polluting in the world (McKinsey & Company and GFA, 2020), craft
techniques stands out as a way to create a more humane and environmentally friendly production. In Portugal, some brands and
projects are pursuing this productive structure (Albino, 2017; Carvalho, 2020; Coutinho, 2022) as a way of reviving ancestral
practices that were being lost because of the rapid dynamics with which fashion has been organized, from the 15th century to the
present day (Lipovetsky, 2010).

In this context, it is necessary to investigate how the stages of these productions take place, identifying the contributions and
prospects of their products for the circularity of the Portuguese fashion sector. To this end, the research in question uses literature
review on the concepts of circular design, fashion design and sustainability, design and craftsmanship in Portuguese fashion,
sustainable materials and techniques. This in-depth study of the subject is integrated with a multiple case study with designers
and fashion brands working to create a more sustainable, artisanal production in an industry governed by the obsolescence of
trends and products in a globalized world.

Thus, this research aims to allow fashion artefacts to tell their own stories and enhance business culture towards innovation and
sustainability through the biography of the products themselves, the results of which will be made tangible in an exhibition. Then
it proposes identifies the weaknesses and potential of these production processes from the perspective of circular design, pointing
to the imminent saturation of the fashion system and preparing the national industry for a slowdown, which is indispensable for
a good positioning of the demands for sustainability at a global level.
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Abstract. Last decades, technology has progressively allowed greater mobility, making it possible to work anywhere and not
just in the office, requiring only a laptop and mobile phone. Nomadism and the reduction of tools and objects needed to work,
contributed to the emergence of new ways of work, more collaborative and increasingly less formal (Gillen, 2019). The covid-19
pandemic evidenced and accelerated, the already foreseen, change to a more hybrid work model. Furniture design plays a funda-
mental role in this context ensuring flexibility, dynamic and multifunctional workplaces providing the stability and functionality
of workflows (Tuncel & Kayan, 2018).

For the Research Summit 2024, under the theme 50 Years of Research at the UA: Challenges for the future, it discusses the
perspectives for the future of the workplaces and how furniture design can help to create a more collaborative work experience.
The research includes an analysis of the three pairs of parameters - function/comfort, materials/sustainability and flexibility/form
-, in relation to the study of several visits made to a set of collaborative workplaces (coworking’s, companies and business in-
cubators) and trade fairs dedicated to workplace furniture (Cruz & Pombo, 2023) (Cruz et al., 2021). This analysis reflects how
flexibility and modularity furniture is the issue for the future of workplaces. The possibility to create agile and spontaneous work
environments are align with people ambitions to meet their different needs, supporting and facilitate moments of collaboration,
interaction, sharing, socialization and everything between. With different scenarios and resources to create areas for teamwork
(meetings, workshops, brainstorming, etc.), living and leisure areas and even private areas to promote concentration, the work-
place design should foster harmony and requires the wellbeing of employees in order to create a more creative and interactive
experiences that we cannot have at home.

The doctoral research, to be completed this year, presents the project of a modular furniture system for collaborative workplaces
allowing to easily create diverse configurations that meet different purposes in the workplace, and transform workplaces into
environments that nurture creativity, collaboration and wellbeing. The proposal is also in line with circular economy, sustainable
production standards, and gives relevance to the materials to ensure a proper level of acoustics and comfort. To finalize the
project, it is included the execution of furniture prototypes in partnership with GUIALMI (Empresa de méveis metdlicos S.A.).
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Abstract. The integration of technology in the teaching of Mathematics has been advocated over time and included in the guide-
line for mathematical education in Portugal (Carvalho e Silva et al., 2023; Henriques & Nascimento, 2013; NCTM, 1991, 2014;
Ponte, 2003) as dynamic tools that support the teaching-learning process. The GeoGebra software was selected for its interactive
access to Geometry, Algebra, Statistics and Calculus content within the realm of Mathematics Educations (Dwijayani, 2019;
Tavares & Lopes, 2019). One of the strategies recommended by the National Council of Teachers of Mathematics (NCTM)
advocates for the use of mathematical and technological tools to facilitate students learning processes, asserting that tools aid in
understanding mathematical ideas, reason, and mathematically communicate their thinking (NCTM, 2014). Dwijayani (2019)
and Mainali (2020) support this approach as it promotes a visual comprehension of concepts by bridging mathematical language
with graphical representations.The study applied the GeoGebra Classroom tool in twenty 50-minute sessions focusing on Statis-
tics, a subject traditionally known for its expository nature and abstract concepts (Tavares & Lopes, 2019), to simplify statistical
procedures, providing more time for data analysis and decision-making (Tavares & Lopes, 2019). GeoGebra Classroom serves
as a holistic tool combining all the functionalities of GeoGebra Classic, giving teachers the flexibility to create and share custom
materials with their class while actively engaging with students (Astafieva et al., 2021; Pinheiro & Santos, 2023). Moreover, the
effective implementation of GeoGebra Classroom enhances mathematical communication by promoting student collaboration in
sharing discoveries, dynamically discussing solutions, and fostering accessibility.

This study aims to understand how the utilisation of GeoGebra Classroom and the application of task exploration and investi-
gation tasks on this platform can be integrated into mathematics classes, specifically in the study of Statistics, and evaluate the
evolution of students mathematical communication through the analysis of their responses to tasks and oral presentations. To
achieve these goals, a didactic sequence was developed for tenth-grade students in secondary school in the Mathematics subject,
focusing on Univariate Statistics.

Tasks were designed to encapsulate each concept studied, to be worked on in dynamic groups that fostered student discussion.
Concurrently, students autonomously engaged in tasks encompassing statistical procedures relevant to the unit under study within
the GeoGebra Classroom, utilising a group work approach.

The initial exploratory tasks yielded insights into students challenges, both in terms of mathematical communication and content
assimilation, shedding light on the impact of GeoGebra Classroom on their learning progression.

Keywords: dynamic geometry system; statistic; learning environment;, math communication
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Abstract. As part of the research entitled *Autonomy and Curricular Flexibility (ACF) in practice: a case study’, which aims to
analyse and understand the development of educational policy regarding the autonomy of/for public schools in Portugal (Cosme,
2018; DL n.Z 55/2018), in a specific School Grouping (SG), this communication will present how the process of entering the
local context of the research took place. Throughout this school year, and characterising phase 1: Exploration, of the study, we
entered the field of research and, through participant observation, monitored various activities carried out at the SG relating to the
Domains of Curricular Autonomy (DCA), which allowed us to understand how the policy of autonomy and curricular flexibility
has been processed in the context under investigation (Lima, 2020). The way in which the school has been developing this policy
was discerned through informal conversations with its leaders (top and middle) and the school’s structuring documents were
analysed (Cechinel et al., 2016). In the meantime, the school is undergoing a process of internal restructuring due to the change
of headmaster, which in the future will allow a comparative analysis to be made of the new documents that will be produced.
Observation of the DCA’s activities has shown that they appear to be an expression of autonomy for the school. This is because
the activities were developed in conjunction with the educational community (teachers, students, members of society), seeking to
provide answers to questions arising from the SG’s environment and appropriate to its local context, in line with what is proposed
in the ACF regulations. The research will continue for another two years, and in the next stage (phase 2: development of the
empirical research) it will be deepened with semi-structured interviews and questionnaires to the participants, where it is hoped
to obtain data that will allow us to deepen and cross-check the information, in order to understand if and how the process of
translating the ACF policy at the level of the SG materialises its autonomy (Barroso, 2022).
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Abstract. Este estudo faz parte da nossa investigacio, que estd a decorrer no ambito do Projeto Escolas Bilingues Interculturais
de Fronteira (PEBIF), empreendido pela Organizacio dos Estados Ibero-americanos em colaborag¢do com os Ministérios da Edu-
cacgdo de Portugal e de Espanha, com coordenagio cientifica das Universidades Complutense de Madrid e de Aveiro. A formagéo
continua de professores, concebida numa 6tica de investigagdo-ag¢do-formagao, constitui o principal pilar deste projeto, visando
o desenvolvimento de processos formativos sensiveis a diversidade cultural e linguistica da regido fronteiriga, orientados pelos
principios tedricos da interculturalidade e do bi/plurilinguismo. O acompanhamento investigativo da 11 edi¢do do PEBIF decor-
reu entre maio de 2021 e outubro de 2022, envolvendo 37 professores-participantes de 10 escolas da fronteira luso-hispanica,
as quais foram organizadas em 4 grupos de escolas-espelho situadas em Braganga-Zamora; Guarda-Mirébriga; Elvas-Badajoz-
Céceres; Vila Real de Santo Anténio-Huelva, sendo que nossa investigagdo focaliza o grupo de Braganga-Zamora. O processo
formativo, com 50 horas, possibilitou a producdo de narrativas multimodais construidas a partir de diversos instrumentos de
recolha de dados, como didrios de investigacdo, gravacdes das sessdes sincronas e relatdrios reflexivos dos professores. Estas
narrativas serdo exploradas a fim de identificar e analisar os contributos do PEBIF para o desenvolvimento profissional e para a
(re)significac@o da prética pedagdgica dos professores em dire¢do a uma educagdo intercultural e bilingue nas escolas de fron-
teira. O objetivo deste estudo, em especifico, € identificar e descrever as dimensdes de interagio emergentes entre os professores
participantes do PEBIF, para compreender a natureza e complexidade das (inter)relagdes estabelecidas durante o processo for-
mativo. A andlise exploratéria conduzida resultou na identificacdo de quatro dimensdes: linguistico-comunicativa, relacional,
sociocultural e curricular, as quais serdo apresentadas, demonstrando como os professores se organizaram para criar um ambiente
favordvel ao trabalho colaborativo, com vistas a promog¢do de uma educacgdo intercultural e plurilingue nas escolas de fronteira.

Keywords: Formagdo continua de professores; Escolas de Fronteira, Interacdo docente, Interculturalidade, Bi/plurilinguismo.
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Abstract. To achieve an effective sustainability, it is important to create strategies or activities that surpass mere awareness-
raising efforts (Wiek, et al., 2011; Redman & Wiek, 2021). These activities are important, but we need to understand their impact
to make changes for sustainable development (Annelin & Bostrom, 2022). This paper outlines a questionnaire on the impact
of EduCITY games and activities (https://educity.web.ua.pt/) in Education for Sustainability. It summarizes the extensive rese-
arch process of questionnaire development, which involved stages like mapping existing instruments (Reichmann, et al., 2021),
reviewing Sustainability Education assessment instruments (Annelin & Bostrom, 2022), and choosing GreenComp (Bianchi, et
al., 2022), the European sustainability competence framework as base for the new questionnaire. This questionnaire has been
developed within the specific context of EAuCITY games and activities and can be used in other educational and training con-
texts. Moreover, this instrument has been adapted for use with the Portuguese population. This paper presents the process of
developing this questionnaire, demonstrating the various stages involved in its development (Reichmann, et al., 2021; Creswell &
Creswell, 2023). These include the collaboration of various national experts, the implementation of different pilots, the applica-
tion of an initial version, and the subsequent validation process by international experts. The subsequent stages of questionnaire
development involved a process of content analysis, including the examination of the content of the used statements and the use
of software (JASP team, 2018) designed for the validation of this type of research instrument. These processes showed that the
questionnaire was valid (Reichmann, et al., 2021; Creswell & Creswell, 2023). Regarding the reliability of the instrument, it is
recommended that further research be conducted by applying the questionnaire to a larger number of participants. It would also
be beneficial to apply the questionnaire in a longitudinal logic, rather than in a one-off study (Reichmann, et al., 2021). This
would facilitate a more comprehensive understanding of the instrument’s value and the activities it evaluates.
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Abstract. This study addresses the growing integration of Generative Artificial Intelligence (GAI) in Higher Education (HE),
driven by the need to prepare students for an increasingly digitized world (Lucas et al., 2022). Although promising, the imple-
mentation of GAI in HE raises concerns about the possibility of spreading misinformation and biased responses (Chan, 2023;
Strzelecki, 2023). Despite the European Union’s regulatory efforts, there are still gaps in the understanding and application of
GALI in the Portuguese educational context (Santos, 2024). This project aims to fill this gap by gathering and systematizing good
practices to guide the implementation of GAI in HE.Based on an interpretive approach, this case study at the School of Edu-
cation of the Polytechnic Institute of Santarém (ESE-IPS) adopts a mixed methodology, combining qualitative and quantitative
data. The first phase consists of drawing up a survey to identify the most commonly used GAI tools and the associated learning
contexts. In the subsequent phase, practical workshops are conducted to explore the use of GAI as a pedagogical tool, involving
students from different areas. The analysis of the data collected makes it possible, using content analysis, to identify categories
of pedagogical use of GAI and to anticipate strengths and weaknesses. Also at this stage, all the transcripts (collected through
field notes, interactions with tools, and focus groups) will be subjected to sentiment analysis (Krugmann & Hartmann, 2024) to
analyze the steps, the structuring of the instructions and the students’ impressions of using GAI as a pedagogical tool.In the final
phase, the results are critically analyzed to provide recommendations on the appropriate use of GAI in HE. This study contributes
to understanding how GAI can be effectively integrated into teaching and learning, highlighting its benefits and challenges.

Keywords: Generative Artificial Intelligence, Higher Education, Text-Mining, Educational Practices, Sentiment Analysis
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Abstract. Collaborative supervision and peer observation can provide a valuable support to mitigate
the lack of pedagogical preparation of many of the university teachers, a practice that is
not common in Angola. As part of a doctoral project that aims to fill this gap, this study
aims to understand how peer observation has been developed among higher education
teachers and its influence on improving their practices. In this sense, we sought answers
to the following questions i) How has peer observation been developed among higher
education teachers? ii) What are the perceptions of the teachers involved in relation to
potential improvements in their practices? To this end, an exploratory systematic
literature review was carried out, searching for scientific articles published between 2014
and 2023, in English, Portuguese and Spanish, in the Scopus, Web of Science, Academic
Search Complete and ERIC databases. The search resulted in a total of 248 records, but
after eliminating duplicates and applying the inclusion and exclusion criteria, the corpus
comprised 36 articles. The results reveal that the literature describes three models of peer
observation: i) evaluative, carried out by a senior peer in relation to the observed, to assess
performance; ii) collaborative, which takes place between colleagues; iii) developmental,
in which a more experienced teacher assesses the one observed to promote his/her
professional development. It was also possible to systematise the phases of peer
observation, from preparation to reflection, and to have access to data collection tools that
might be adapted to the context of our study. From the perspective of those involved,
constructive feedback and reflective, reciprocal sharing are considered essential for
developing new skills and for improving teaching practices.

Keywords: Collaborative supervision; Teacher; University; Peer observation.
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Abstract. Vale de [lhavo is classified as an Aldeia de Portugal due to its high cultural value, especially its typical Carnival with
Cardadores (unique in the country) and its gastronomic value (padas and folar). An educational mobile augmented reality game,
supported by the EduCITY app, was developed for Vale de Ilhavo, in a collaboration between the University of Aveiro and {lhavo
City Council. The aim of the development of this game is to value and preserve the local cultural heritage and traditions. The
game challenges the users to follow a path through six points of interest and fifteen questions, allowing them to explore and
learn about local history and activities. The game is aimed at the local community and tourists, of all ages, and was developed in
Portuguese and English. Users will access information through multimedia resources integrated into the EduCITY app, including
videos and augmented reality, where virtual information is superimposed on physical elements of the environment to be observed,
analysed, and to answer correctly. An activity of exploration of the game with seniors is planned in order to collect evaluation
data on the educational value of the game. This evaluation supports improvements to the game before its wider exploration within
the Municipalitys educational/cultural programme. This work previews future collaborations to create other educational mobile
augmented reality games in the citys iconic locations.

This work was developed within the Scientific Initiation Programme for Young Students in Education (PIC-Edu), promo-
ted by the Centre for Research in Didactics and Technology in the Training of Trainers (CIDTFF). The EduCITY project
(https://educity.web.ua.pt/) is financed by Portuguese funds through FCT - Foundation for Science and Technology within the
framework of the EQuCITY project PTDC/CED-EDG/0197/2021.

Keywords: EduCITY app; Augmented reality; Educational mobile game; Vale de IThavo.
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Abstract. External evaluation of schools (EES) in non-tertiary education has gained prominence in national and international
political agendas, emerging from decentralization policies and the accountability movement (Afonso, 2010; Jones et al., 2017).
As a measure of New Public Management, EES is identified as a strategic instrument for improving the quality of education,
aiming to ensure compliance with current legal regulations (Ehren et al., 2013). Alongside this dynamic, in recent years, the
adoption of inclusive policies and practices has been a priority of governmental action in several countries, with the aim of
addressing the individual needs of all students and promoting equity and social inclusion (Ainscow, 2005).This communication
presents a systematic literature review (SLR), an integral part of the doctoral project "External evaluation of schools: Policies
and leadership in the development of an inclusive school". Through an SLR, the aim was to map and understand the breadth and
depth of existing studies about EES and its relationship with inclusive education (policies and practices). Twenty-two articles
were selected from the Scopus, WoS, and ERIC databases, as well as from the SciELO portal and the RCAAP repository. In this
selection, PRISMA guidelines were followed, and the analysis of the results was supported by the webQDA software.The SLR
has shown that there is a lack of research on how EES contributes to the development of inclusive education, schools improvement
and their sustainability, although there is evidence of an emerging research field, particularly in Portugal, in the current 3rd cycle
of the External School Evaluation Program (ESEP), promoted by the Inspectorate-General of Education and Science (IGEC). In
a broader context, it is observed that EES has essentially played an inductive role, guiding school leadership in implementing
improvement measures based on the external evaluation reports produced by IGEC. However, challenges are also recorded, such
as the resistance of some teachers regarding the adoption of differentiated and inclusive pedagogical strategies in the classroom.
In this sense, it would be advantageous for the ESEP to adopt a more proactive approach to accountability and guidance for
change, contributing to the promotion of training and provision of resources to schools. Some studies recommend empowering
leaders to guide the school community in creating an inclusive educational environment. Similarly, they propose the integration
of self-evaluation and external evaluation processes, transparent feedback, and active participation of leaders, teachers, and other
stakeholders, aiming to promote the continuous improvement of inclusive practices in schools.

Keywords: External evaluation of schools; Educational policies; Inclusion; Systematic literature review.
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Abstract. The growing demand for video services, and omnidirectional video in particular, has significantly increased the
share of video in global internet traffic, accounting for about 70% [1]. This surge drives the need for more efficient video
coding standards. In response, JVET released the Versatile Video Coding (VVC) standard in July 2020, which natively supports
omnidirectional video and offers coding gains of 30% to 60% compared to the previous HEVC standard [2]. However, VVC’s
increased coding efficiency comes with higher computational complexity, making it 5 to 8 times more complex than HEVC
[2], thus posing challenges for its widespread adoption. Consequently, several low-complexity methods for VVC have been
proposed [3], but few focus specifically on omnidirectional video.In order to tackle this, a thorough study of the ubiquitous
omnidirectional projection (equirectangular projection, or ERP) was conducted, concluding that coding complexity tend to be
higher near the equator and lower near the poles, due to the oversample that occurs in those regions [4]. Taking advantage
of this, Extremely Randomised Trees (ERT) models were used to decide whenever a given Coding Unit (CU) should be split,
or if it could be skipped, based on its spatial and contextual features. This resulted in a complexity reduction of 56.25% and
corresponding BD-Rate increase of 1.37%. Currently, the usage of a novel tree-based method that, unlike traditional tree-based
methods, takes advantage of linear combinations of features at each node, is being investigated, with the intention of improving
the accuracy of the models, whilst reducing its computational complexity.Furthermore, in order to tackle the oversampling near
the poles in the ERP frames, a novel projection is being developed, based on the rhombus form of the Collignon projection. This
method would theoretically allow the representation of the same information, using fewer pixels (by uniformising the sample-rate
across the frame), which in turn results in lower compression times.Another method to mitigate VVC complexity is to efficiently
parallelize the coding process. A load-balancing scheme at the frame level has been proposed in [5]. This approach makes use
of a combination of Principal Component Analysis and Extremely Randomised Trees models to predict the complexity of each
Coding Tree Unit in advance. The frame is then divided into four slices, each with approximately the same total complexity,
resulting in an 8.5% improvement over even splitting.

Keywords: Video coding complexity, Versatile Video Coding, fast coding decisions, omnidirectional video
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Abstract. Free-space optics (FSO) is rapidly advancing as a pivotal technology within the telecommunications landscape,
delivering very high data throughput without the constraints of traditional physical infrastructures. It supports a diverse range of
applications, from mobile networks (6G) to satellite communications, utilizing unlicensed optical carriers with virtually unlimited
bandwidths that enable quick and flexible network setups. However, despite its substantial potential, FSO still faces multiple
challenges, particularly atmospheric turbulence impacting outdoor communication fidelity (Guiomar et al. 2022).

Efforts to address these challenges have led to the exploration of both optical and digital turbulence mitigation techniques. On
the optical side, dynamic pre-amplification and enhanced fiber coupling schemes have been key focuses. Digitally, adaptive
signal transmission methods through bit-rate adaptation and error control strategies, notably tailored forward error correction
(FEC) codes, have been employed. The integration of FEC codes, especially low-density parity-check (LDPC) codes from fiber-
based systems, is considered advantageous for ensuring seamless transitions between fiber and wireless networks (Korevaar et
al. 2023). FSO intrinsic low-propagation latency makes it an ideal solution for specific applications such as stock-trading and
interbank transfers. However, the design of digital interfaces and the impact of FEC decoding time must be carefully managed
to minimize overall system latency while ensuring reliability. In particular, the number of decoder iterations when using high-
performance LDPC coding will strongly affect the overall system latency (Nagarajan et al. 2021).

In this paper, we present an in-depth experimental analysis of a 400Gbps FSO field trail over 1.8 km, assessing its post-FEC BER
performance over a 24-hour continuous measurement period. The offline measurements are then analyzed to optimize the number
of LDPC iterations required to achieve error-free transmission. We directly compare two different FSO reception schemes: one
with pre-amplification in automatic power control (APC) mode and another without pre-amplification. Our findings demonstrate
that pre-amplification shows reliability gains >70% and generally requires fewer FEC iterations to correct errors (Freitas et al.
2024).

Keywords: Free-space optics, Atmospheric turbulence, Forward error correction, Low-density parity-check codes, Digital signal
processing.
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Abstract. Solar power satellite systems can revolutionize the energy generation and distribution of our society by generating
solar energy in outer space for later transferring it down to Earth to any desired location. However, the large distance means the
systems should be significantly large, requiring immense effort and investment, potentially making such systems impossible to
realize. Researchers at the University of Aveiro proposed a novel system architecture capable of energy storage and where the
beam transfer is achieved by focusing the energy via lensing. This system will be able to supply energy to targets even if there
is no direct sunlight, such as a lunar bases on the dark side of the moon. Additionally, developments at UA on solar generation
enable higher efficiency by including solar concentrators, while the use of quasioptics enables higher beam efficiency in the
wireless power transfer subsystem. This was possible due to the newly designed corrugated horn antennas that can be additively
manufactured without supports, as well as the miniaturized Fresnel lens, after which the thickness was reduced significantly. This
project was awarded an ESA Ideas call, after which a large-scale demonstrator is being developed. Preliminary results achieved
a beam transfer efficiency of 43%, well above the state-of-the-art, prompting the development of the larger demonstrator.
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Abstract. The main goal was to obtain a transmission (Tx) and reception (Rx) system, with an electronically controllable
radiation beam to communicate with LEO satellites. Technologies such as MMIC, adaptive beamforming and multilayer PCBs
were combined to obtain 2 prototypes of antenna modules with 16 radiating elements each, at low cost and with a high spectral
efficiency.In fact, the prototypes are Ka band switchable circularly polarized array modules operating in a wideband between
27.5 GHz and 30 GHz (Tx) and between 17.7 GHz up to 20.2 GHz (Rx). The radiating part of the phased array transmitter
was obtained by designing a linearly polarized squared patch element and then, using the sequential rotation technique, circular
polarization was assured. Then, each radiating element was integrated in a super heterodyne radio-frequency architecture in a
multilayer printed circuit board to guarantee the scalability of the module under test, meaning that a total of 9 substrate layers
were necessary to provide the Intermediate Frequency (IF) and Local Oscillator LO distribution, along with the required chips
placement. The control of the radiant beam, both in terms of polarization (right circular or left circular) and beam formatting
(direction of maximum radiation and other characteristics) is done digitally through a Python interface developed on a 16-channel
synchronous FPGA.In the end, measurements allowed to conclude that the transmitter phased array behaves with a decay factor
and scan loss as the state-of the-art with scanning angles up to §50f.

Keywords: Phased-Array, LEO Communications, Satellite Communications, K-band, Beamforming.
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Abstract. The advent of sixth-generation (6G) wireless communication technology opens doors for innovative research into
machine learning (ML) techniques in wireless networks. These techniques can enhance performance by tackling the inherent
complexity of wireless communication systems, thus meeting evolving user demands. To capitalize on the benefits of ML-based
algorithms, developing robust ML-based channel estimation algorithms is essential for efficient information recovery. In this
context, we propose a new ML-based algorithm for the estimation of channel and hardware impairments, specifically tailored for
high-frequency 6G scenarios [1]. Additionally, real-time hardware implementation of these ML-based algorithms at the network
edge is essential to reduce latency imposed by data transfer to cloud. Thus, we have investigated the impact of neural network
architecture [2] and bit quantization [3] on local and global performance to determine affordable resource requirements at the
network edge.

Keywords: channel estimation, deep learning
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Abstract. The problem of indoor positioning has long been researched. Technologies such as GPS do not give enough accuracy
in these scenarios, and existing alternatives have either low accuracy or high installation and maintenance costs. As a promising
candidate, Visible Light Positioning (VLP) has been increasingly explored, where modulated visible light sources are used as
beacons for the position estimation [1]. A camera is used as the receiver, which provides high accuracy at a low cost [2]. In
order to estimate the position, it is necessary to identify each fixture, which can be done with rolling shutter based optical
camera communication (OCC), allowing us to capture a modulated light signal across the rows of an image [3]. This can be
used to transmit simple packets of data, such as an identifier, as well as implementing optical wireless links with applications
in 6G wireless networks and Internet of Things scenarios [4].This work aims to improve the state-of-the-art on camera-based
VLP, by proposing techniques to increase accuracy and robustness. Specifically, the objective is to explore OCC techniques that
increase the maximum communication distance, by exploring new modulation schemes and information recovery techniques,
and localization algorithms for improved accuracy and timely position estimation, extending the existing techniques to larger
scenarios. This will be achieved through sensor fusion, image correlation and machine learning, using inertial measurements and
statistical prediction. This will be combined with a reduced processing time, guaranteeing the system timely behavior.So far, we
have obtained an average positioning error of 7.4 cm for a setup with a height of 2.7 m, and proposed an algorithm to increase the
maximum communication distance by 2.5 fold [5]. We also proposed an algorithm to increase the accuracy when using circular
transmitters and studied the impact of measurement uncertainties on the positioning error.

Keywords: indoor positioning, optical communications, camera, rolling shutter, robotics
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Abstract. Service robots are increasingly employed across various domains, offering a wide array of applications with capability
of enhancing their provided service by using network of robots. These robots exhibit cooperative behaviour, whether operating
individually or in a multi-robot setup, to efficiently accomplish the task [1]. Moreover, their design can be adapted for each
mission e.g. wireless or wired energy source, mobility, etc. Therefore, for energy autonomy mobile robots the energy availability
is essential to sustain prolonged operation periods, leading to the challenge of the periodical recharge. Addressing this challenge
has prompted diverse approaches, e.g. sizing the battery to optimizing the energy consumption efficiency, management systems.
Among them replenishing energy within the system via intermediatory charging gain huge attention where the wasted time for
recharging is eliminated. Mathew et al. [2] employed mobile charging stations alongside robots group with predefined routes.
These stations rendezvous with the patrolling robots at specified points along their paths. Ding et al. [3] addressed a similar
challenge but with mobile depots instead of charging stations. These depots strategically deposit batteries along the trajectories
of surveying robots where they swap their battery. However, to knowledge of author, no work has been reported in which service
robots recharges without any interruption in their tasks.This work, to address the mentioned challenge, novel approach of using
shuttle robot (ShR) that recharge the service robots (SRs) while they are performing their tasks, is proposed. In that regard,
we developed and implemented an Intelligent algorithm based on decision making of ShR for providing the energy for targeted
SRs. These SRs have their preplanned rout and tasks while ShR calculates and makes intelligent real-time decision-making
optimization of choosing: SR; meeting point and path planning. The result of this algorithm in the simulation confirmed, in this
scenario, the always-on of all the SRs.

Keywords: Mobile robots, Intelligent mobile network, Power management, Optimization
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Abstract. Due to its crowded spectrum, RF technology is unable to keep up with the growing demands of data traffic. A
growing alternative to radio frequency technology represents optical wireless communication (OWC) [1]. OWC networks have
unregulated spectrum and are not plagued by congestion, which boosts system capacity. The OWC relies on the visible light
(VL), infrared (IR), and ultraviolet (UV) portions of the spectrum. Among the OWC technology types are Li-Fi, Free Space
Optics (FSO), Optical Camera Communication (OCC), Visible Light Communication (VLC), and others.

Due the simple implementation of OCC LED transmitters and camera receivers which are already found in cars and smartphones,
OCC technology, a subset of VLC technology is one of the most promising OWC technologies [2]. Because of this, OCC is
readily available, affordable, and accessible. OCC technology has many uses, including patient monitoring, indoor positioning,
localization, and other applications in the medical field. However, there are a few issues that the OCC technology must deal
with, including data rates and synchronization.

The objective of the work is to implement a hybrid scenario with VLC , OCC and RF links across the network of Optical
Wireless Sensors. Communication between sensors and access points will rely on OCC/VLC links, communication between
access points will then be performed by VLC/RF links. Access points will include image acquisition and processing means
intended for scenario monitoring and localization. As a result, we plan to use and research the OCC and VLC setup in our work.
Establishing these links and optimizing the WSNs would be the work objective. This implies that different modulation and
encoding schemes will be investigated. [3]
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Abstract. Continuous-variables quantum key distribution (CV-QKD) allows the secure distribution of symmetric cryptographic
keys using off-the-shelf equipment [1]. The use of higher-order discrete modulation (DM) in CV-QKD allows a simple imple-
mentation [and can approximate the theoretically optimal performance of Gaussian modulation [2]. Higher-order DM-CV-QKD
has been experimentally demonstrated secure [3]. However, due to the computational expense and complexity involved in digital
signal processing and post-processing, most experimental demonstrations [3] do not account for the reconciliation of the data
for key extraction, misleading the achievable key rates [2,3]. We have studied the security bounds of DM-CV-QKD systems
considering the true reconciliation efficiency and the frame error rate (FER) of the system, showing that the minimization of the
FER does not assure the maximization of the key rate. The maximization of the extraction key rate must consider a proper signal-
to-noise ratio (SNR) optimization accounting for the reconciliation step. Moreover, the choice of the reconciliation method must
also consider the requirements of each reconciliation method in terms of the amount of information transmitted on the classical
channel. Since, due to the bandwidth limitations of the optical link, such may limit the achievable key rates, as we analyze in [4].
In systems using optical fiber, the random birefringence of the fiber inevitably disturbs the state of polarization (SOP) of the
quantum signal, impacting the overall secret key rate. In [5], we analyze the effect of the SOP fluctuations on the estimation of
the channel parameters and compare the resulting secret key rate with the theoretical value considering the polarization drift in
the channel. Conventionally, the parameter estimation step is provided assuming a perfect channel without polarization drift. By
doing so, the estimation of the channel parameters is highly degraded with the increase of the SOP fluctuations. This results in a
sub-estimation of the secret key rate, decreasing the performance of the system. As future work, we will study the security of the
CV-QKD system considering polarization diversity heterodyne detection, as implemented in the laboratory, to measure both po-
larization components of the signal. This, aided by digital signal processing methods to combine both polarization components,
is expected to improve the estimation of the channel parameters and the overall secret key rate. Experimentally, we are improving
the implementation of the DM-CV-QKD system for symmetric keys extraction focusing on characterizing and reducing the noise
sources in the system.

Keywords: Quantum Key Distribution; Continuous Variables; Discrete Modulation; Polarization Drift; Polarization Diversity
Detection; Experimental Implementation.
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Abstract. Reduction of greenhouse gas emissions is a world priority taking into consideration the impending consequences of
climate change. The use of fossil fuels must be gradually eliminated in industry and transportation, among others. Therefore,
several renewable energy methods such as bioenergy, wind, and solar energy systems are being implemented or actively pur-
sued. In this process, significant attention is given to the production of high-energy-density synthetic liquid fuels derived from
renewable sources that can be used in long-distance transportation such as aviation and shipping. This is the focus of the present
PhD project in which numerical simulations will be conducted to evaluate and to improve a novel electrochemical device, which
converts biogas into carbon-neutral synthetic liquid fuels. The simulations will be based on a computational fluid mechanics
(CFD) platform using different models. The overall system therefore converts two potential greenhouse gases (the main consti-
tuents of biogas CH4 and CO2) into sustainable C-neutral liquid fuels without the CO2 fraction of the original biogas. Thus, in
this project will be evaluated by numerical simulation two different integration schemes; Concept 1: the direct biogas reforming
products (CH4+CO2) are immediately separated by a new electrochemical method, then they are fed into the Fischer Tropsch
Synthesis device to obtain the fractions of long-chain hydrocarbon products, and Concept 2: the direct biogas reforming products
(CH4+CO2) are immediately separated and electrochemically compressed at high pressure, then the remaining compressed H2
participates in the distributed feed in the Fischer Tropsch Synthesis device to obtain the fractions of long-chain hydrocarbon
products, and it will identify the best method for overall system integration, based on the balance of mass, momentum, energy,
and species at each stage of the process. Particular attention will be given to assessing the heat transfer process at the electrode
porous elements of the electrochemical reactor. Kinetics will use models that are capable of capturing the relevant features of the
chemical reactions. The required data, including transfer coefficients, will be obtained from the open literature, and eventually
complemented by a companion experimental program.
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Abstract. Angola is the third largest cassava producer in Africa, with approximately 200 million tons per year (Jornal de
Angola, 2024), and also boasts several palm farms, such as those in the village of Chapa, which produces approximately 50 tons
of palm fruit per month. Cassava consumption and palm oil production have increased significantly due to global population
growth (R. Addai et al., 2024; Nadia Farhana Azman et al., 2023), resulting in the generation of large amounts of waste. In
Angola, for example, cassava waste (kisaca) and palm oil extraction waste (dend€) end up in open landfills, often subject to
incineration. This practice poses a threat to public health and environmental safety and contributes to global warming due to
greenhouse gas emissions (HA Aziz et al., 2012; S Srigirisetty et al., 2017). Therefore, there is a need to redirect these wastes
to mitigate environmental pollution and, at the same time, utilize them as renewable resources, as they have ideal characteristics
for biofuel production (Vanegas et al., 2024; Isabela Simdes Soares et al., 2024). In this regard, anaerobic co-digestion emerges
as a sustainable technology to reduce the negative impacts of organic waste by transforming it into biogas (CH4 and CO2) (J.M.
Ochando-Pulido et al., 2024). To achieve this, it will be necessary to optimize the process on a laboratory scale to enable its
environmentally efficient and economically viable large-scale application. Operational conditions will be tested to maximize
methane production and minimize microbiological inhibition. It is expected, therefore, to establish a high processing capacity on
areal scale and ensure the quality of the produced biogas to determine its appropriate applications.
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Abstract. Climate change constitutes an enormous challenge that humanity is facing and which requires
new strategies for using natural resources, more efficiently and with less impact on the
environment. On the one hand, it is necessary to act to reduce the use of fossil fuels and the
respective emissions of CO2 and other gaseous pollutants. It is important to ensure more efficient
use of natural resources and reduce the generation of waste in the various value chains. Biomass
gasification is the most attractive technology for producing mixtures of H2 and CO (Xiaoling Jin et
al., 2023). However, it appears that problems persist in terms of gas quality. In this context, the
development of suitable catalysts in order to guarantee efficient destruction of tars and also in
terms of maintaining the catalyst’s activity is of upmost relevance. A combination of optimized
operating conditions with efficient catalysts is fundamental for production of H2- and CO-rich
mixtures.

In this work, it is intend to develop an efficient catalyst based on biochar, dolomite and nickel,
mechanochemical treatment, and impregnation approaches. Next, direct gasification (air) of
residual forest biomass im mixtures with refused-derived fuels (RDF) will be carried out in a pilot
scale bubbling fluidized bed (BFB), where air will be used as a gasification agent, temperatures of
800 and 850fC, and equivalence ratio in range 0.25 to 0.28. The catalyst will be tested in a fixed
bed catalytic reactor integrated into the high-temperature zone of the BFB. The product gas will

be characterized with/without passage through the fixed bed of the catalyst, thus allowing the
evaluation of the catalyst’s performance in improving gas quality. The expected results include the
destruction of tars and increased production of gas mixtures rich in H2 and CO.

Keywords: Biomass, RDF, gasification, catalysts, bubbling fluidized bed (BFB)
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Abstract. Carbon sequestration and climate change mitigation has become increasingly relevant in the face of global envi-
ronmental challenges. The use of biochar has been explored as a potential solution for carbon sequestration and reduction of
greenhouse gas (GHG) emissions. This carbonized material (biochar) has unique properties that make it promising for carbon
capture and soil sequestration, contributing to climate change mitigation and soil quality improvement (ARIAS, 2022; BARROS
et al., 2019). Of particular interest in Angola, the refining industry is a significant source of CO2 emissions to the atmosphere,
and no measures have been taken to mitigate this environmental problem. In this project, we aim to conduct an analysis focused
on the viability of biochar as a solution to offset CO2 and other greenhouse gas emissions in the refining industry. This approach
aims to provide an assessment of the potential use of biochar for CO2 sequestration in the refining industry, with the goal of
promoting carbon neutrality and contributing to environmental sustainability in Angola.

To this end, biochar will be produced under different pyrolysis conditions and then the theoretical potential of biochar for carbon
sequestration will be evaluated. Based on data on carbon and other greenhouse gas emissions from Angola’s refining industry,
the potential for mitigating these emissions will be determined based on the carbon sequestration achieved by biochar.

This research is expected to contribute to the advancement of scientific knowledge on the use of biochar to mitigate emissions in
the refining industry and achieve carbon neutrality.

Keywords: Biochar, carbon sequestration, refinery, carbon emissions
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Abstract. The bicycle industry plays a crucial role in sustainable mobility, fostering a cleaner and healthier mode of trans-
portation. This study proposes a sustainability indicators framework for the two-wheel industry through the development of an
integrated indicator, analyzing the externalities of the sector. The case study will be focused on the 2-wheel industry in Portugal.
Initially, a state-of-the-art study was conducted on this sector in the context of sustainability, legislation, and standards in the
main databases. A scientific literature review demonstrated that in the last five years, there has been a growth in scientific rese-
arch on the bicycle industry covering areas such as innovation, sharing, delivery services, electric bicycles, recycling, life cycle
analysis, and tourism. However, there is a gap in research focusing on bicycle manufacturing or its components and in assessing
sustainability performance in the sector. The few works on this theme highlight indicators such as the amount of waste generated
and recycled, stock quantity and freight cost, carbon footprint, and total energy consumption per source. Following this study,
an integrated sustainability indicator will be developed, which will be preliminarily applied in a case study in bicycle industries
in Portugal for validation. After analyzing the results, the final sustainability framework will be proposed. The anticipated re-
sults aim to guide bicycle industries towards more sustainable production aligned with sustainability practices and standards,
facilitating compliance with existing regulations.

Keywords: Sustainability, indicators, bicycle industry, externalities, cost
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Abstract. Ensuring urban mobility means providing greater fluidity to urban space and making the city more accessible to those
who inhabit it, ensuring a better quality of life for the population. In this sense, micro mobility has emerged in recent years and
refers to personal transport that involve small, light duty vehicles, which are mainly designed for short, urban trips. This mobility
trend aims to fill gaps in the transport system and offer more efficient and sustainable alternatives for urban travel, especially in
congested urban areas [1].

In recent years, road accident safety has been a major concern, with the World Health Organizations Global Status Report on
Road Safety 2018 showing that around 1.35 million people die in road accidents each year [2]. Of particular concern is the
fact that about 23 percent of all road traffic deaths are related to two-wheeler (TW) accidents [2]. As personal mobility devices
(PMDs) have been widely adopted, the accident rate also increased [3]. Especially electric scooters that have greater speed can
be affected by a greater number of accidents, compared to conventional PMDs [4].

Because the movements are often not restricted by lanes, the two-wheeler uses lateral road space more freely and shows obvious
multilateral interactions (multi-interaction) with others, bringing issues that endanger traffic safety. Also, the speed of the PMDs
should be controlled by recognizing the condition of the road surface [5]. A precise estimation of its impacts on traffic operation
and safety is necessary [6].

This work is part of a doctoral research and explored the different factors that cause accidents involving vulnerable road users,
namely users of e-scooters, through a literature review on the Scopus database. Furthermore, Artificial Intelligence (Al) tech-
niques that are being used to help in understanding accident factor (such as, characterizing road surfaces) and predicting road
safety indicators and trends were also revised.

Keywords: Safety of Vulnerable Road Users; Traffic Accidents; Micromobility, E-Scooters; Artificial Intelligence
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Abstract. Despite climate and energy policies, greenhouse gas (GHG) emissions from transport have increased by more than
33% between 1990 and 2019. This trend is expected to reverse, but not sufficiently to meet the EUs climate neutrality targets.
Vehicle emissions are still a significant source of air pollution, impacting air quality and human health. Measuring and commu-
nicating emissions is a fundamental action for mitigating climate change, improving air quality, and formulating policies. In this
context, cities play an important role in reducing GHG emissions.The present work reviews the evolution of city-scale methods
for GHG and air pollutants inventories, for road transport emissions. Additionally, discusses the most relevant applications of
artificial intelligence methodologies allowing the prediction of emissions trends and the assessment of mitigation measures. The
evaluation carried out allowed the identification of different existing limitations in developing city-wide GHG inventories, parti-
cularly due to the complexity of implementing existing protocols (Erickson & Morgenstern, 2016), or the existence of gaps, and
lack of precise information (Arioli et al., 2020; Baltar de Souza Ledo et al., 2020). The emergence of artificial intelligence (AI)
and Machine Learning (ML) tools has made it possible to more effectively explore different information and the relationships
between different data, for instance for microscopic approach to modelling emissions with a regional traffic model (Tu et al.,
2019), or assessment of mitigation strategies (Franco et al., 2023).This work proposes the development of a method and a plat-
form, including Machine Learning, to assess emissions from road transport. The model to be developed considers the use of
indirect data, and results from inventories already reported, to estimate emissions, minimizing the uncertainties of the estimates,
with application in cities, both in a developing country and in the European Union.

Keywords: greenhouse gases, inventory, city, road transport, atmospheric emissions, machine learning
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Abstract. The energy transition offers possibilities for valuing waste instead of merely treating it. The production of biogas
by anaerobic co-digestion (AcoD) of the organic fraction of municipal solid wastes (OFMSW) and livestock waste will be the
subject of this work. Addition of biochar produced from forest residues to the bioprocess will be studied, hypothesizing its benefit
in the development of biofilms, improvement in the agronomic quality of digestate and methanization of substrates, aligned with
the recommendations of the Biomethane Action Plan 2024-2040.

Research already carried out in this subject shows contradictory results and several gaps in knowledge, especially regarding the
lack of correlation between microbial mechanisms and biochar properties in the performance of anaerobic digestion. Therefore,
this study aims to optimize this process and produce biomethane with high added value.

For this purpose, sampling and characterization of the substrates and biochar produced at two different temperatures will be
carried out, to be used in the tests, which will initially consist of batch biodegradability assays, to establish optimal operating
conditions; and, subsequently, continuous or semi-continuous assays will be implemented, based on the conditions selected in
the batch tests, to investigate the long-term stability of the process, considering the variability and seasonality of the substrates.
Biogas purification processes will also be applied to obtain biomethane with an energy value equivalent to natural gas.

Finally, a technical-economic evaluation and carbon balance will be made. The challenges of process integration, use of biochar
as a catalyst and seasonality of substrates constitute the main scientific innovations that are intended to be achieved.

Keywords: Anaerobic co-digestion; OFMSW; Biochar, Biomethane.
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Abstract. As the urge for sustainable transportation solutions becomes increasingly crucial, Shared Automated and Electric
Vehicles (SAEVs) emerge as potential game-changers. Yet, a comprehensive understanding of their environmental impact re-
mains elusive. This study addresses this gap by proposing a novel approach that integrates Agent-Based Modeling (ABM) and
Life Cycle Assessment (LCA). While LCA provides an in-depth approach to assessing environmental impacts, its static nature
and reliance on predetermined assumptions may overlook the dynamic complexities of human decision-making within mobility
systems. By simulating individual agents’ behaviours, ABM provides the ability to capture human behaviour, vehicle deployment
strategies, and the dynamic nature of mobility systems, ultimately contributing to a more comprehensive assessment of future
mobility scenarios. This analysis extends across municipal, subregional, and regional scales, offering a holistic understanding
of the potential environmental implications of SAEVs in diverse settings.Findings revealed that while SAEVs may reduce short-
term environmental impacts, their long-term sustainability is limited. For instance, when examining short-term impacts based on
daily passenger-kilometer traveled, SAEVs exhibit considerable reductions in Global Warming Potential (GWP), with reductions
of 88%, 86%, and 8% observed at municipal, subregional, and regional scales, respectively. However, a more comprehensive
assessment considering a 100-year perspective reveals a more variable scenario, where GWP reductions can range from a maxi-
mum of 33% to an increase up to 1324%, contingent upon geographic scale and specific operational setups. These differences
are due to vehicle lifespan and the need for fleet replacement over the years, especially in scenarios of shared vehicles with high
use intensity. In the long term, regardless of operational setup, certain impact categories such as particulate matter, toxicity, land
use, and mineral resources show no potential for reduction. This underscores the importance of considering a broader spectrum
of environmental impacts beyond GWP.

Keywords: Agent-based Modelling (ABM); Dynamic Life Cycle Assessment (D-LCA); Shared mobility; Automated and Electric
vehicles
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Abstract. This communication aims to present the Ph.D. project titled An Integrated Assessment of Road Traffic Noise and
Pollutants Critical Hotspots through Advanced Models. The investigation addresses a gap in current methods for assessing
road traffic-related noise and exhaust emissions. While specific models exist for exhaust emission evaluations based on vehicle
motorizations, such models are lacking for noise emissions (Pascale et al., 2021). Therefore, the main objective of the doctoral
study is to develop a Noise Emission Model (NEM) termed Vehicle Noise Specific Power (VNSP). VNSP estimates sound
power levels (Lw) based on fuel type, aiming to capture the variability in noise emissions introduced by different types of
motorizations (Pascale et al., 2020). Single pass-by tests, regulated by ISO 11819-1, are conducted to develop VNSP, employing
seven probe vehicles (two diesel, two gasoline, two hybrid-electric, and one Liquid Petroleum Gas-powered). Coupled with
a sound propagation model based on Sound Exposure Levels from passing vehicles, VNSP forms the basis of a Road Traffic
Noise Model (RTNM), potentially capable of operating at a microscopic level by using single-vehicle kinematic data. VNSP
and the Vehicle Specific Power methodology are used as algorithms for generating exhaust and noise emission maps, facilitating
the identification of relative hotspots. The results indicate variations in noise emissions attributable to different fuel types, with
fluctuations of up to 8 dB(A) in Lw (Pascale et al., 2023c). Additionally, the developed RTNM, using VNSP as its foundation,
demonstrates accurate estimations of road traffic noise levels, comparable to the European reference model (Pascale et al., 2023a).
The modular procedure for developing RTNM is also validated by testing it with six other NEMs, resulting in an average error
below 1 dB(A) (Pascale et al., 2023b). Finally, the analysis of exhaust and noise emission maps reveals that hotspot locations
may vary depending on congestion levels.

Keywords: Vehicle Noise Specific Power,; Road Traffic Noise Model; Noise Maps, Pollutants Maps
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Abstract. As concern about climate change rises worldwide, sustainable alternatives are imperative. Green, energy-dense fuels
from biomass seem to be a promising route to decarbonization. This study explores the impacts associated with liquid green
fuels made through the electrochemical conversion of biogas.

Key areas of this research are:

1. Understanding the technical aspects of these fuels;

2. Quantifying the environmental impacts associated with producing and using these fuels.

3. Comparing the economic feasibility of these fuels with other alternatives;

4. Analyzing policies on these fuels and identifying the best ones for their implementation.

A review of biomass conversion technologies shows that, despite their potential to reduce greenhouse gas emissions, some
contradictions exist regarding their sustainability. (Okeke et al., 2020) shows a reduction in environmental impacts while (Navas-
Anguita et al., 2019) shows an increase in emissions using these fuels. This study aims to clarify the aforementioned discrepancies
and provide a comprehensive understanding of the environmental impacts of these fuels.

The LCA approach, using the ReCiPe 2016 methodology, will be used to assess the lifecycle of these fuels. The system boundary
includes raw material acquisition, fuel production, logistics, and use, the functional unit of the study is 1 MJ of energy produced,
and is conducted on SimaPro.

Preliminary results show the global warming potential hotspots to be electricity from the grid (0.148 kg CO2 eq) and platinum
used in the FT process (0.041 kg CO2 eq), while the process with the best environmental results is anaerobic digestion (-0.107
kg CO2 eq) per MJ of fuel produced.

This research aims to provide a better understanding of these fuels as well as future research directions in their LCAs. The
findings of this study are expected to be used by policymakers and stakeholders to make informed decisions about the integration
of these fuels into sustainable transport systems.

Keywords: Liquid green fuels, Life cycle assessment, Electrochemical biogas conversion.
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Abstract.

Air pollution, along with climate change, poses the biggest environmental threat to human health, causing seven million
premature deaths worldwide each year [1]. Air quality modelling (AQM) is an important tool for developing and evaluating air
quality policy. However, results often have uncertainties, particularly in future simulations, due to factors such as inaccurate
emission values caused by inadequate emission factors [3,4], inaccurate activity data [5], imprecise emission locations because
of the coarse horizontal resolution of available inventories (between 0.1 and 0.5), and unsuitable temporal and speciation profiles
applied to annual atmospheric emission values [5,6]. In recent years, the massive collection of big data has emerged as a solution
to improve atmospheric emission inventories [7,8].

The main goal of this study is to develop a high-resolution emission inventory for Portugal under climate change scenarios
(years 2050 and 2100) according to the Shared Socioeconomic Pathways (SSPs). The developed inventory is based on bigdata
sets, machine learning algorithms and air quality numerical approaches covering both classic atmospheric pollutants (PM10,
PM2.5, NOx) and greenhouse gases (CO, CH, NO).In this presentation, emissions of the public power sector for 2050 and
2100 according to the SSP2-4.5 scenario for Portugal will be presented. A comprehensive approach involving multiple data
sources and methodologies was considered. For the year 2050, primary data includes annual energy consumption by fuel,
sourced from Portuguese Environment Agency (APA) projections (IIR 2023), while for 2100, due to lack of information, the
energy production is projected using datasets as population, Gross Domestic Product (GDP), urbanization rates, and projected
activity between the years 2020 and 2050. Based on historical installed capacity data for each public power facility (in MW) and
their geographical location, the energy production is spatial distributed over the Portuguese region. Additionally, these inputs
are combined with climate projections from Coupled Model Intercomparison Project Phase 6 (CMIP6), incorporating daily
meteorological parameters (i.e., precipitation, temperature, and wind speed) and calendar days (e.g., holidays, weekdays, and
weekends) to predict the daily electricity production using machine learning algorithms. Finally, using the BigAir approach [9],
emissions from the public power sector are quantified for the years 2050 and 2100.

The research findings will provide accurate projections of the atmospheric emissions in Portugal, aiding in the development of
effective climate change mitigation strategies.

Keywords: SSP scenarios, Air quality modelling, machine learning, exposure and health decision Support
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Abstract. The integration of titanium dioxide (TiO2) with carbon nanotubes (CNTs) has yielded advanced composite materials
with superior properties for diverse applications. These TiO2/CNTs composites exhibit large specific surface area (SSA), electri-
cal conductivity, and photocatalytic activity, making them appropriate for wastewater treatment, energy conversion, and storage
(Akhter et al., 2024). This study presents a novel approach to optimize TiO2/CNTs synthesis by a sol-gel method based on ge-
netic algorithms (GA) via artificial intelligence (AI) (Martinez-Vargas et al., 2023). TiO2/CNTs composites are here synthesized
by adding a TiO2 organic precursor to a suspension of CNTs under stirring and sonication, followed by a microwave heat treat-
ment of the precipitate to obtain a crystalline composite. A first examination of the synthesis process revealed that experimental
conditions including the initial concentration of CNTs, the sonication duration, the microwave exposure time, and the synthesis
temperature are key parameters that affect the synthesis process, thus conditioning the SSA and the synthesis yield of the CNTs
composites. The characterization of the composites by X-ray diffraction (XRD) for phase analysis, BrunauerEmmettTeller (BET)
analysis for SSA evaluation, Zeta potential measurement for surface charge assessment, and Fourier-transform infrared (FTIR)
spectroscopy for chemical bonding identification allowed to map the main effects of the various synthesis parameters on the
composite properties. The obtained results showed that the SSA of the TiO2/CNTs composites varied from 15 to 264 m2/g
despite the SSA of the initial CNTs being 229 m2/g, whereas the corresponding yield results varied between 33 and 58.1%, res-
pectively. The use of GA via Al facilitated an iterative optimization, allowing to identify a combination of synthesis conditions
(e.g., irradiation time and temperature: 4 min and 160 fC respectively) leading to optimized values of SSA and yield, i.e. a SSA
of 323 m2/g and a yield of 58.6%. These results underscore the impact of experimental adjustments of the manipulated variables
on controlling the nanocomposite’s characteristics. It is also worth mentioning that the use of microwave for the calcination
step allowed to reduce the thermal budget as compared to the conventional furnace heat treatment, thus reducing greenhouse
gas emissions and lowering environmental impact. This more sustainable synthesis process aligns with the growing demand for
eco-friendly manufacturing practices. Concluding, the present study demonstrates the effectiveness of GA in tailoring synthesis
parameters that lead to enhanced TiO2/CNTs composite properties.

Keywords: Artificial Intelligence; Genetic Algorithms; Titanium Dioxide; Carbon Nanotubes; Nanocomposite.
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Abstract.

In response to the growing demand for sustainable energy sources, bio-hydrogen production from cheese whey via dark fermen-
tation presents a promising avenue (Ordofiez-Frias et al., 2024). Literature reports have shown that supplements incorporation
is among the most effective methods for enhancing hydrogen production in this process (Vieira et al., 2023). In this regard,
identifying the most effective supplementation strategy is crucial for maximizing the efficiency and economic viability of the
bio-hydrogen production process. This study aims to address this challenge by investigating the synergistic effects of ash, bio-
char, and geopolymer supplements on hydrogen production, while also evaluating their economic implications through Monte
Carlo-based Levelized Cost of Hydrogen (LCOH) analysis (Masihy C. et al., 2024). The results obtained in this study revealed
that utilizing ash as a supplement stands out as a prime strategy for maximizing hydrogen production. Nonetheless, employing
a blend of ash, biochar, and geopolymer emerges as the most cost-effective practice. This is due to the pivotal role of ash in
pH regulation, fostering an ideal environment for bacteria to efficiently ferment lactose in cheese whey, thereby maximizing
hydrogen output. Additionally, biochar amplifies hydrogen production by providing a spacious habitat for bacteria, absorbing
inhibitory compounds, stabilizing pH, and facilitating electron transfer, resulting in more effective hydrogen yields from cheese
whey. Furthermore, geopolymer materials offer an extensive surface area and optimal conditions for bacteria, hastening their
activity in generating hydrogen from cheese whey. This expedited process owes its success to heightened microbial growth, nu-
trient retention, and stable operational conditions provided by geopolymer. In conclusion, the detailed economic analysis allowed
to underscore the importance of considering production yields, synergistic effects, and economic efficiency in supplement selec-
tion for hydrogen production processes, hence demonstrating the superior cost-effectiveness of the combined supplementation
approach as compared to individual additives.

Keywords: Biohydrogen; Dark Fermentation; Cheese Whey Effluent; Monte Carlo Simulation; Supplementation.
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Abstract. With increasing regulations from global bodies like the International Maritime Organisation (IMO) and port authority
perspectives, as well as growing customer demand for responsible handling practices, a green port resilience strategy becomes
more and more relevant for container-port operators. According to the World Association for Waterborne Transport Infrastructure
(PIANC), the green port concept reflects this demand by introducing key elements, including a long-term vision that prioritizes
an acceptable environmental footprint, transparent stakeholder participation, and stakeholder-approved strategies for growth.
Green port strategy is a comprehensive approach to reduce the environmental impact of maritime operations and enhance the
sustainability of port activities.

The paper identifies the most important key elements for a robust sustainability strategy in relevant literature and latest port-
sustainability reports. It describes them conceptually to provide sustainable growth and development. Moreover, the paper
develops possible solutions and management tools on how to implement the strategies into the daily business. They can be ap-
plied to build next-generation green smart ports, using the NEXUS Agenda funded by the Recovery and Resilience Plan as an
example.

The research outcomes are, based on the three categories Tools, Strategies and Stakeholders overall eight strategy-elements.
Besides Health, Safety, Security and Environment, Operational Efficiency, Energy Efficiency, Certification/Regulatory- Com-
pliance, Biosecurity/Biodiversity, Stakeholder Engagement and Collaboration, Climate Change Adaption/Mitigation and finally
GHG/Carbon Footprint. Finally, leading- and legging key performance indicators (KPI) for each strategy are developed.
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Abstract. Soil is an important non-renewable resource, that provides multiple ecosystem services, including habitat provi-
sion to biodiversity. Biochar (pyrolyzed biomass) application to soil was shown to improve soil structure, soil water retention,
and enhance carbon storage in soil, even though effects are dependent on biochar type, application rate, and soil characteris-
tics (Blanco-Canqui, 2021; Jeffery et al., 2011; Verheijen et al., 2010). In this case study, we aimed to evaluate the effect
of biochar on soil penetration resistance (PR; N/cm2), relevant to borrowing and nesting conditions by pollinator and soil in-
vertebrate communities. The study area is located in Covilhd, in central Portugal, on a sown biodiverse pasture with a sandy
loam texture. Biochar incorporation was done at a 4% (w/w) application rate, until a depth of 20cm, in a total of 20 plots (10
un-amended controls and 10 biochar amended soil) of 9m2 (3x3m) each. This was done in September 2022 followed by sowing
the plots with a legume-rich biodiverse seed mixture for cattle grazing.

After vegetation was established in February 2023, soil PR was measured monthly, until the senescence of plants in July, at
3 replicate measurements per plot, measuring the force needed to penetrate the soil from the surface to 40cm depth, in 10cm
intervals.

Our results generally showed that PR values decreased in all plots after a rain event and increased with drier soil conditions. The
first 10cm of topsoil had similar PR values between biochar and control plots, in all measuring times. Below the 10cm depth,
biochar plots showed lower PR values in all measurements. Our results suggest that biochar reduces soil compaction which can
improve burrowing and ground-nesting conditions for soil invertebrate and pollinator communities, particularly during the long
drying seasons.

The area is still being monitored during the second growing season (2024) and results suggest a similar pattern to that obtained
in the first (2023).
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Abstract. Air pollution is still a big concern in European cities and may worsen in the future due to climate change (CC) [1].
This evidences the importance of defining integrated mitigation and adaptation strategies, based on a comprehensive knowledge
on air quality (AQ) and CC at urban scale, for health protection. Meteorological conditions often play an important role in local
AQ through accumulation [2] or transport and dispersion of pollutants, influencing the formation of secondary species. Many
Gaussian models have been applied, mainly to explore and provide the AQ information needed on regulatory use and research
[3] [4]. However, most recent studies do not explore the impact of future CC scenarios in urban areas. Gaussian models still
have limitations in characterizing the spatial and temporal variability of meteorological parameters and cannot handle complex
chemistry. This work aims to contribute to this goal through the development of an AQ modelling tool, suitable to simulate
future AQ and health, under different CC scenarios. The tool will consider the relevant physical (better representation of
meteorological parameters) and chemical (secondary pollutants formation) processes occurring in urban areas, in new modules
to be implemented in the URBAIRG second generation gaussian model, at high spatial and temporal resolutions, and will be
optimized to run long term periods at least running time. The preliminary results showed that under CC conditions associated
with higher emissions, AQ may worsen in some areas for some pollutants (PM2.5 and NO2). In contrary, the results under
CC scenarios associated with lower emissions show that AQ may improve over time.The tool will be applied to different
case studies, i.e. Guimardes (Portugal) and Torino (Italy) urban regions due to area size and type, and air pollution concerns.
Outcomes, published in high impact journals, will serve both scientific and policy communities.
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Abstract. Transitional waters, such as estuaries, deltas, and lagoons, are critical ecosystems that serve as buffers between ter-
restrial and marine environments. These areas are increasingly threatened by hydrological hazards, including flooding, sea level
rise, and salinization, exacerbated by climate change. This research aims to investigate the intersection of hydrological hazards
and climate justice in transitional waters, focusing on the social, economic, impacts on vulnerable communities in the Aveiro
Region. This study will encompass a detailed literature review to establish a theoretical framework, followed by data collection
from selected transitional water bodies. Hydrological data will be gathered from scientific databases, local government reports,
and satellite imagery, while socio-economic data will be obtained through national statistics, local surveys, and NGO reports.
Stakeholder interviews and community surveys will be conducted to assess local perceptions of hydrological hazards and their
impacts. Geospatial analysis using GIS tools will map hazard-prone areas and identify vulnerable communities. Case study
analysis will provide in-depth insights into significant impact scenarios. Data analysis will combine quantitative methods for
identifying trends and correlations with qualitative methods for understanding community experiences and perceptions. The
research will evaluate the extent to which climate justice principlesdistributive, procedural, restorative, intergenerational, recog-
nition, and corrective justiceare integrated into current policies (Alba et al., 2020; Sarko¢ Yldrm, 2020; Strange et al., 2024).
Expected outcomes include a comprehensive understanding of hydrological hazards in transitional waters, identification of vul-
nerable communities, and an assessment of climate justice integration in policies. The study aims to provide recommendations
for improving policy frameworks to enhance climate justice and resilience in Aveiro Region.
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Abstract. Saline wastewater, also known as brine, is an aqueous solution saturated with sodium chloride (NaCl) and is generated
by several industries (Sarinho et al., 2023). In particulary, codfish preservation methods have relied on drying and salting
techniques, which, however, produce saline wastewaters as a byproduct (Giwa et al., 2017). Conventional treatment processes
are ineffective in reducing significatively the organic load of these brines given their high salt content ( 25 30 % wt. NaCl)
(Panagopoulos, 2022). On the other hand, treated codfish brines hold potential to be used in other industrial processes - circular
economy, such as the pickling stage in tanneries (Martinho et al., 2015). This work aimed to employ the electro-Fenton (EF)
process, using iron electrodes, to treat contaminated brine from the codfish industry, envisaging its later use in the pickling stage
of the tannery industry (industrial symbiosis). The operating variables - current density, electrolysis time and oxidant (H202)
concentration - were optimized with the total organic carbon (TOC) as the response variable. Optimal operating conditions were
determined to be: 275 Am-2 current density, 6.2 min electrolysis time and 91 mM H2O02 concentration, resulting in a 68 %
removal of TOC. Additionally, the quality of diluted treated brines ( 7.5 8.0 % wt. NaCl) was tested in hide pickling trials and
compared with virgin brine. The treated brines did not compromised the quality of the wet-blue leathers, which is a promising
result when considering a symbiosis between the codfish and the tannery industries. However, the elevated anodic dissolution
(Fes = 3.56 mM) may increase the process cost. To mitigate this, the cost can be reduced by using scrap metals (circular economy)
as sacrificial electrodes.

Keywords: circular economy; electrooxidation; saline residues, tannery; waste valorisation
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Abstract. According to recent projections, the growing trend of urbanization is expected to worsen due to socioeconomic factors,
with 68% of the worlds population expected to live in urban areas by 2050 (United Nations, 2018). Besides lowering the overall
quality of life, the overcrowding of cities results in higher traffic levels, and energy and heating needs, thereby diminishing air
quality and increasing the number of individuals exposed to atmospheric pollutants (Li et al., 2019; Oliveira et al., 2022). In urban
areas, the most critical pollutants are particulate matter (PM10 and PM2.5) and nitrogen dioxide (NO) due to high concentrations
and their substantial impact on human health.

Despite recent efforts to improve urban air quality modeling, uncertainties persist, especially in characterizing emissions and
modeling turbulent phenomena (Lopes et al., 2024). While sensor networks and reference stations play key roles in air quality
monitoring, their spatial coverage remains limited (Schneider et al., 2017). To address these limitations, data fusion techniques
combine numerical outputs with observations to mitigate model uncertainties while achieving full spatial coverage.

This study aims to develop real-time air quality mapping tools for urban areas, by identifying appropriate air quality models and
algorithms for preprocessing observations and developing state-of-the-art data fusion methods. The developed framework will
be tested in the urban areas of Aveiro (PT) and Barcelona (ES) to provide unprecedented reliable and high-resolution AQ maps.
This research will greatly contribute to advancing research knowledge on urban atmospheric monitoring, enhancing the current
use of both monitoring sensor networks and urban air quality models and supporting policymakers by improving air quality
assessment. Additionally, it aligns with the United Nations Sustainable Development Goals (SDG), specifically responding to
SDG 3 (Good Health and Well-Being) and SDG 11 (Sustainable Cities and Communities).
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Abstract. This study focuses on the potential adoption of urban gardens among property owners in Chilpancingo, Mexico. Urban
gardens, also considered Nature-based solutions (NBS), represent an innovative approach to sustainable urban living, offering
benefits such as access to fresh vegetables and fruits, environmental conservation, and community engagement (UNaLab 2019).
To assess the potential for adoption of urban gardens by property owners in Chilpancingo, the Adoption and Diffusion Outcome
Prediction Tool (ADOPT) was developed and applied based on inputs related to the population’s characteristics, innovation’s
attributes, and community networks (Lépez-Maciel et al. 2023; Lépez-Maciel et al. 2022). An elicitation process based on a
workshop setting (Lépez-Maciel et al. 2019) was conducted with stakeholders representing academia, the municipality, and the
general population. Results show a gradual uptake of urban gardens, with an estimated peak adoption of 18% expected within 13
years and a near-peak adoption of 95% within 10 years.Sensitivity analyses reveal various influential factors affecting adoption
levels. These factors can be categorized into two groups: those related to the characteristics of the innovation and those related
to the community’s adoption process. The first group emphasizes aspects such as profit orientation, environmental orientation,
enterprise scale, relative upfront cost of innovation, future profit benefit, risk exposure, and ease and convenience. These aspects
primarily determine the perceived benefits and feasibility of adopting urban gardens. The second group includes factors that
influence the rate at which adoption occurs. These factors encompass short-term constraints, trialability, advisory support,
group involvement, and relevant existing skills and knowledge. This group focuses on the practicalities and support systems
that facilitate or hinder the adoption process.Overall, this predictive analysis provides preliminary insights for policymakers,
urban planners, and community stakeholders seeking to promote sustainable practices and enhance the quality of urban life in
Chilpancingo, Mexico. By understanding the key factors that influence the adoption of urban gardens, stakeholders can develop
targeted strategies to address barriers and leverage facilitators, thereby promoting wider adoption and maximizing the benefits of
urban gardening initiatives.
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Abstract. Particulate matter (PM) is the most significant air pollutant, and it is one of the leading factors contributing to the global
disease burden [1]. Usually, the main source of PM in bakeries is flour dust, which can pose respiratory health risks to workers
if not properly controlled [2]. This study was carried out in a bakery belonging to a Portuguese supermarket franchise. A low-
volume gravimetric sampler was used to sample PM10 in quartz filters. The filters were used to determine PM10 concentration
and bound elements trough XRF (x-ray fluorescence). The average PM10 concentration was 73.1 ug/m3, above the guideline
value of 45 ug/m3 recommended by the World Health Organisation. Typically, the limit for occupational exposure to flour
dust is assessed based on inhalable dust (<100 um), and the Scientific Committee on Occupational Exposure Limits (SCOEL)
recommends that keeping inhalable dust concentrations below 1 mg/m3 would protect most labours from diseases. The bakery
presented elevated levels of S (162), C1 (200), K (176), Ca (1324), Ti (31.9), Cr (24.5) and Mn (19 ng/m3). Bread fermentation
is the possible main source of S, given that yeasts can generate various products, including alcohols, carbonyls, phenols, esters,
and compounds containing sulphur [3]. The presence of Cl is mainly due to the use of chlorinated cleaning products. Ca and K
are more related to the composition of wheat flour, which may have a high content of these elements [4]. Cr and Mn are common
elements released by stainless steel [5]. Ti is usually related to crustal material, originating from soil. Possible sources include
the constant movement of workers, causing resuspension, and the titanium present in the flour and metal alloys. These findings
emphasise a recurrent problem and the importance of implementing effective measures to mitigate occupational exposure to flour
dust in bakeries.
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Abstract. Climate change leads to higher temperatures, shifting precipitation patterns, and frequent extreme weather events
such as floods and droughts, significantly impacting Timor-Leste (Zennaro et al., 2021). Traditional methods struggle with
predictions, but machine learning can effectively analyze these events in risk-prone areas. Major environmental issues in Timor-
Leste include deforestation, soil erosion, vulnerability to extreme weather, poor water quality, waste treatment, and loss of
biodiversity (Secretary of State, 2010). With expected increases in rainfall and heatwave intensity (Mycoo et al., 2022), this
research aims to use machine learning to predict floods and droughts, assess key environmental areas, and propose risk mitigation
and climate change adaptation strategies.

A mixed approach is used: quantitative and qualitative analysis. The first part is quantitative and based on observed weather
station data in Timor-Leste for the analysis of the historical period. Variables used for analysis are precipitation, temperature,
wind direction, and wind intensity (Andrade et al., 2018). Satellite-simulated model data are also used for historical and projected
scenarios for comparison. Floods and droughts are identified through ETCCDI extreme climate indices and assessed based on
bias, Pearson correlation, MAE, and RMSE between observations and projections. Considering multiple future scenarios is
essential to planning for mitigation and adaptation against climate change in Timor-Leste.

Based on the climate analysis, the second qualitative part is to develop a national, regional, and operational strategic plan for
mitigation and adaptation against climate change and variability. This research is in line with sustainable development goals
6, 11, and 13, which aim to ensure the availability and sustainable management of water resources, make cities and human
settlements resilient, and take action against climate change impacts by 2030. Incorporating this study for a small island country
such as Timor-Leste would be beneficial to the development of similar island states to combat climate change.

Keywords: Machine learning, Climate change, Extreme events, Temperature and precipitation, Environmental impact

References.

Andrade, J. A., Silva, T. G., Trindade, H. M., & Nabais, C. (2018). Implementing a network of weather and agrometeorological
stations: a case study in TimorLeste. Finisterra, 53(108), 5370. https://doi.org/10.18055/Finis13703

Mycoo, M., M. Wairiu, D. Campbell, V. Duvat, Y. Golbuu, S. Maharaj, J. Nalau, P. Nunn, J. Pinnegar, and O. Warrick. (2022).
Small Islands. In: Climate Change 2022: Impacts, Adaptation and Vulnerability. Contribution of Working Group II to the Sixth
Assessment Report of the Intergovernmental Panel on Climate Change [H.-O. Portner, D.C. Roberts, M. Tignor, E.S. Poloc-
zanska, K. Mintenbeck, A. Alegria, M. Craig, S. Langsdorf, S. Loschke, V. Moller, A. Okem, B. Rama (eds.)]. Cambridge
University Press, Cambridge, UK and New York, NY, USA, pp. 20432121. https://doi:10.1017/9781009325844.017

Secretary of State for Environment and UNDP. (2010). National Adaptation Programme of Action (NAPA) on Climate Change.
Ministry for Economy and Development, 108pp.

Zennaro, F., Furlan, E., Simeoni, C., Torresan, S., Aslan, S., Critto, A., ; Marcomini, A. (2021). Exploring machine learning po-
tential for climate change risk assessment. Earth-Science Reviews, 220, 103752. https://doi.org/10.1016/j.earscirev.2021.103752

355



Research Summit 2024
Research Forum of the University of Aveiro
16-19" July 2024, Aveiro. Portugal

Potential of bio-based materials and solutions to decarbonize buildings at the
building project phase

Ana Karolina Santos™ !, Ana Isabel Machado?, Victor Ferreira®, Ana Cldudia Dias?

1. Department of Environment and Planning, University of Aveiro, Campus Universitdrio de Santiago, Aveiro, 3810-193, Portugal

2. Centre for Environmental and Marine Studies (CESAM), Department of Environment and Planning, University of Aveiro, Campus
Universitdrio de Santiago, Aveiro, 3810-193, Portugal

3. RISCO, Department of Civil Engineering, University of Aveiro 3810-193 Portugal

* Corresponding author; akgs@ua.pt; T Presenting author; Environmental sciences and engineering.

Abstract. The construction industry plays a significant role in global carbon emissions, with at least 6% attributed to embo-
died emissions in building materials. To align with the European Green Deal goals, new European buildings should prioritize
decarbonization strategies. Biobased materials, as forest-based products, and biobased solutions, such as green roofs, are an
alternative approach to decrease buildings embodied carbon footprint (ECF) and to contribute to climate change mitigation as
green roof vegetation absorbs CO2 (Arehart et al, 2021). Additionally, biochar into green roof substrates can further enhance
the capacity of buildings to play as carbon sinks (Liao et al, 2022).Current methods for measuring ECF at the initial stage of
building projects lack accuracy in evaluating the ECF of specific materials integrated into the project. This study aims to develop
anew calculation methodology to determine the potential of biobased materials after its implementation in two building projects.
Additionally, the effectiveness of biochar from Portuguese forests invasive species on green roof substrates will be assessed. A
sample of a commercial extensive green roof substrate will be tested under different biochar rate (7-10%, 15-20%, no biochar
(w/w)). The substrate will be analysed for carbon content, soil water content, and pH (Sorrenti et al, 2019). Plant performance
will be analysed regarding plant Relative Growth Rate, plant leaf area, days to first flower, above and underground biomass (Liao
et al, 2022). The best green roof substrate will undergo a life cycle assessment to calculate its ECF. Then, potential of this green
roof as a biobased solution to decarbonize building projects will be determined through the developed calculation methodology.
This study fosters sustainability thinking in decision-making of the architectural and building design field by emphasizing trans-
parency through the use of Environmental Product Declarations for collecting ECF data and advocating a circular economy for
forest waste.
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Abstract. The European Union through, the Green Deal and commitments from the Paris Agreement, aims to achieve carbon
neutrality by 2050, positioning itself as the leader in sustainability efforts and achieving the main goal of being the first carbon-
neutral continent (EC, 2019). Transportation contributes to 25% of the European Union’s greenhouse gas emissions, with road
transport responsible for 72% in 2019. A strategy to mitigate these emissions involves transitioning to low-emission transport
modes (EEA, 2022). Electric micromobility has emerged as a more sustainable means of city travel than motorcycles and
automobiles moved by fossil fuels. This occurs particularly in developed countries grappling with city centre jams and in many
developing countries where powered two-wheelers represent a major component of the traffic (Kontar et al., 2022). However, the
environmental sustainability of electric bicycles remains poorly studied (Sun et al., 2023). Under the scope of the agenda AM2R
(Recovery and Resilience Plan) and aligned with the Sustainable Development Goals 11 (Sustainable cities and communities) and
13 (Climate action), this project aims to assess the environmental performance of electric bicycle components, their assembly,
use and end-of-life based on Life Cycle Assessment (LCA) methodology to ensure the environmental sustainability of electric
bicycles. LCA consists of the compilation and evaluation of the inputs, outputs and corresponding environmental impacts of a
product throughout its life cycle, i.e. from raw material acquisition up to end-of-life (ISO, 2006). The results of the defined
case studies (e.g. battery, frame, chain, assembly, wheel) will generate new insights to improve the energy and environmental
performance of e-bicycle processes (decision-making), supporting the ramping up of clean energy transition. In addition, based
on a societal-economic approach, strategies to promote the end users acceptance of electric bicycles will be developed.

Keywords: Life Cycle Assessment, E-bike, Battery, Transport, Climate Change, Carbon Neutrality

References.

EU, European Commission (2019) Communication from the commission to the European Parliament, the European Council, the
Council, the European Economic and Social Committee and the Committee of the Regions. European Green Deal. COM(2019)
640 final.

EEA, European Environment Agency (2022) Transport and environment report 2021 Decarbonising road transport The role of
vehicles, fuels and transport demand. European Environment Agency. Report 02/2022

ISO, 2006 Environmental management life cycle assessment principles and frameworks. In: ISO 14040. International Organiza-
tion for Standardization, Geneva, Switzerland.Kontar, W., Ahn, S., Hicks, A. (2022) Electric bicycles sharing: opportunities and
environmental impacts. Environmental Research. Infrastructure and Sustainability, 2(3), 035006. https://doi.org/10.1088/2634-
4505/ac7c8b

Sun, S., Wang, Z., Wang, W. (2023) Can free-floating electric bike sharing promote more sustainable urban mobility? Evidence
from a life cycle environmental impact assessment. Journal of Cleaner Production, 415, 137862.

Acknowledgements. This study is funded by the PRR - Recovery and Resilience Plan and by the NextGenerationEU funds
at Universidade de Aveiro, through the scope of the Agenda for Business Innovation, namely AM2R Agenda Mobilizadora
para a inovagdo empresarial do setor das Duas Rodas (Project no 15 with the application C 644866475 00000012). The authors
would like to acknowledge the Portuguese Foundation for Science and Technology (FCT)/MCTES for the financial support
to CESAM (UIDP/50017/2020+UIDB/50017/2020 + LA/P/0094/2020), through national funds. Thanks also due to PRR
for the research grant granted to Paulino Duarte (BI/UI64/11322/2024). Paula Quinteiro also thanks to the research contract

357



CEECIND/00143/2017, doi:10.54499/CEE CIND/00143/2017/CP1459/CT0003.

358



Research Summit 2024
Research Forum of the University of Aveiro
16-19" July 2024, Aveiro. Portugal

Modelling and Assessment of Nitrogen Deposition in Portugal

André Barreirinha' "1, Michael Russo', Sabine Banzhaf?, Alexandra Monteiro!

1. Centre for Environmental and Marine Studies (CESAM), 3810-193 Aveiro
2. Institute for Meteorology ,Carl-Heinrich-Becker-Weg 6-10 Room 121 (Altbau) 12165 Berlin

* Corresponding author; T Presenting author; Environmental sciences and engineering.

Abstract. Portugal has some of the most nitrogen-sensitive ecosystems in Europe. However, while in other European countries,
mostly in North-Western Europe, a considerable amount of research is being performed on the topic of nitrogen deposition, very
few studies focus on this issue in Portugal. A lack of infrastructure to monitor nitrogen concentrations and deposition in the
country, together with a lack of policies to enforce nitrogen emission reductions poses an imminent risk, as ammonia is the most
critical pollutant to fulfil Portugal’s emission ceiling goals (Ferreira et al., 2017; Hettelingh et al., 2017; Sutton et al., 2011).

A significant portion of the deposition assessments conducted on this topic use chemical transport models (CTM). Among
these models, LOTOS-EUROS is regarded as one of the most advanced, and is one of the few with a compensation point
parametrization (Manders et al., 2017). However, applying this model to a Mediterranean area requires some adaptation since
deposition parameters in the model are mostly based on studies from North-Western Europe (Erisman & Schaap, 2004)This
thesis aims to enhance the LOTOS-EUROS model to address air quality and nitrogen deposition issues in Portugal. With this
in mind, the distribution of nitrogen deposition and critical load exceedances will be assessed. In addition, the main emission
sources were identified through a source apportionment study. Finally, the impacts of emission reduction measures and climate
change scenarios on nitrogen concentrations and deposition will also be assessed. This work will provide a fine-tuned model
setup to the Portuguese reality, which will enable the accurate representation of current and future deposition rates and will be a
staple in Mediterranean nitrogen deposition studies. Additionally, it will support the decision-making process to reduce ammonia
emissions.
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Abstract. Wildfires, natural phenomena integral to ecosystem dynamics, land management, and global processes, are inten-
sifying globally due to land use and climate change [1]. This escalation requires immediate action. The larger and more frequent
wildfires threaten the UN’s Goal 13 of Agenda 2030 by diminishing forests’ capacity to sequester carbon. The UN Decade on
Ecosystem Restoration (2021-2030) underscores the urgency of restoring degraded ecosystems in fire-prone regions to bolster
resilience and carbon sequestration potential.

Remote Sensing (RS), including Unmanned Aerial Vehicles (UAVs) and satellites, is becoming increasingly important as an al-
ternative to point-scale monitoring of ecosystems, enabling broader temporal and spatial coverage [2]. Our plan aims to enhance
the use of RS for studying fire ecology and post-fire recovery of Pinus pinaster coastal woodlands in Portugal by progressing
from field observations to UAV data.

The study aims to answer three scientific questions: Can remote sensing effectively monitor pine tree recruitment, survival,
growth, and stress? Are RS datasets reliable for estimating carbon stocks in pine woodlands? Can RS accurately identify pine
trees in different development stages?

The research plan is divided into three work packages: Develop and establish methods using RS to assess the impact of post-fire
regeneration and rehabilitation on coastal Pinus pinaster populations; estimate and predict carbon stocks in Pinus Pinaster woo-
dlands; and develop a tool to identify and assess the properties of Pinus pinaster trees.

The methodology will consist of building a geoinformatics database on Pinus Pinaster coastal woodlands integrating data collec-
ted in situ to validate data collected from RS technology.

The research will take into account the ICNF intervention plan for the coastal areas, which has been implemented since 2017
to achieve these objectives. Positive findings from this research plan will influence policymakers and forest managers to adopt
better and more effective post-fire rehabilitation measures.
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Abstract. This research project investigates the intricate relationship between environmental comfort (EC) and urban spatial
components. To achieve this, a novel Spatial Dynamic Decision Support System (DSS-IUECM) will be developed, focusing on
multi-scale spatial components, and utilizing hybrid outdoor air and sound quality indexes. This initiative aims to contribute to
Sustainable Development Goals (SDGs) 11 (Sustainable Cities and Communities) and 3 (Good Health and Well-being) (Metel-
kova et al., 2023; Shao et al., 2022).

The research begins with a comprehensive literature review to establish a comprehensive understanding of EC within urban
spaces. This systematic literature review, which has already been completed, has explored the interconnectedness of thermal
factors (air temperature, wind comfort, solar radiation, humidity), human perceptions (social engagement, economic activities,
open area utilization), and spatial contexts (green spaces, urban morphology). Through system dynamics modeling, the project
unveils the intricate feedback loops within the urban ecosystem and human experience(Bolund & Hunhammar, 1999; Fong et al.,
2009; Soltani et al., 2022).

The findings highlight the necessity for an integrated urban planning approach that acknowledges the systemic nature of EC. This
integrated approach holds the key to fostering livable and sustainable cities. Notably, the review identifies a gap in knowledge
regarding the sensory dimensions of EC, specifically acoustic comfort and air quality. These areas are identified as potential
avenues for future research.

The DSS-IUECM model will leverage spatial analysis techniques, spatial policy analysis through focus groups, and data from
air and noise sensors. This comprehensive approach will yield valuable insights into the interplay between spatial functionalities
and environmental comfort. Ultimately, this project empowers Planners and urban managers to make data-driven decisions that
enhance quality of life and create future-proof interventions, focusing on Lisbon’s urban area as a case study due to its dense
urban fabric and existing sustainability initiatives.

Keywords: Environmental Comfort, System Dynamics, Outdoor Urban Comfort, Sustainable Urban Planning
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Abstract. The increasing global energy demand and the heavy reliance on fossil fuels have led to the brink of depletion of these
resources, underscoring the need for new and renewable alternatives. Syngas is an excellent alternative fuel that could be used
in vehicles, fuel cells, and in the production of chemicals (Gao et al., 2023). Biomass gasification produces a gas rich in H2 and
CO, suitable for syngas production. Several studies have investigated the effect of process conditions on biomass gasification
efficiency. The studies suggest that steam or steam-O2 mixture and high temperatures (800 to 950fC) are optimal for producing
high-quality produced-gas (PG) rich in H2 and CO (Meng et al., 2019; Soria-Verdugo et al., 2019).

This project will study the steam and steam-O2 mixture gasification of two residual feedstocks to produce high-quality syngas
for the synthesis of fuels. Residual forest biomass (RFB) and refused-derived fuel (RDF) will be used as feedstock due to their
high availability, in Portugal, and great energetic potential, but poorly managed. However, these materials’ composition (high
ash and alkaline earth metals content) proves process challenges (defluidization and corrosion), that compromise their utilization
and valorization in the upscale infrastructures (Fiirsatz et al., 2021).

The gasification tests will be conducted in an electrically heated prototype-scale bubbling fluidized bed (BFB) reactor. The
work will include the study of the application of low-cost catalytic material (such as ashes or char) to improve syngas quality
(H2/CO range between 0.6 and 2 for Fisher-Tropsch production) and reduce tar formation (to 1 mg/Nm3, maximum acceptable
for syngas) (Basu, 2010). Besides the state of art revision and infrastructure upgrading, preliminary tests were performed using
different gasifying agents (air, O2-rich air, and air-steam), and eucalyptus residues. The findings proved that air-steam mixture
is the most appropriate atmosphere to produce an H2-rich gas, suitable for fuel synthesis applications.

Keywords: Residual forest biomass; Refused-derived fuel; Gasification; Syngas.
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Abstract. Anthropogenic emissions of reactive nitrogen have increased significantly over the last two centuries (Erisman et al.,
2011). A large proportion of this reactive nitrogen is released into the atmosphere in the form of ammonia (NH3), generated
from livestock farming activities and fertilizer use, and in the form of oxides of nitrogen (NOX) generated from the combustion
of fossil fuels. The atmospheric deposition of reactive nitrogen can adversely impact ecosystems and biodiversity (Bobbink et
al., 1998, European Nitrogen Assessment (ENA), n.d.). This is particularly relevant to the Iberian Peninsula where ecosystems
that have a low threshold for eutrophication, and are therefore highly sensitive to nitrogen levels, are found (European Critical
Loads, 2017).In-situ measurements of reactive nitrogen species in this region are sparse and those that are available are measu-
rements of NHX & NOY wet deposition, or NO2 concentrations. This sparsity of data gives rise to a high degree of uncertainty
in ascertaining the budget of nitrogen species in this region.This project, part of the FOstering Nitrogen Deposition Assessment
over Portugal (FONDA) project, will attempt to address this issue by utilizing earth observation data to validate concentration
distributions simulated by the LOTOS-EUROS chemistry transport model.Previous studies have developed approaches to esti-
mate emissions of NO2 using TROPOMI and NH3 using IASI and CrlIS satellite data (Fioletov et al., 2017, Beirle et al., 2019,
Dammers et al., 2019, van der Graaf et al., 2022). This study will apply these approaches to the Iberian Peninsula.As a first-step,
a steady-state emission inversion scheme will be applied to the Iberian Peninsula to derive spatial-temporal emission fields from
satellite observations and evaluate these against inventory emissions and existing temporal distributions. The resulting emission
fields will then be used within the LOTOS-EUROS model to simulate the concentration and deposition fields which will then
evaluated with satellite data and in-situ data, where available. Following this, a non-steady-state inversion scheme will be applied
through the use of a Local Transform Ensemble Kalman Filter (LETKF) to compare model parameters with satellite observations
to optimize the a-priori spatial and temporal emission distributions.

Keywords: atmospheric deposition, nitrogen, ammonia, remote sensing
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Abstract. Insects are a promising tool to recover by-products and waste from the agri-food industry, avoiding organic matter
decomposition in landfills, and contributing to the recovery of nutrients. Particularly, the black soldier fly (BSF) is being used
to develop new value-added products such as protein for animal feed and frass as biofertilizer. The industrial rearing of insects
is a booming sector, that can promote a circular economy by reviving organic matter using entotechnologies. However, the sus-
tainability of the products from this new bio-industrial sector, considering and integrating environmental, social, socioeconomic,
and circular indicators from a life-cycle perspective, remains poorly studied (Smetana, 2023). Under this context, this project
aims to develop a Circular Life Cycle Sustainability Assessment (C-LCSA) methodology (UNEP, 2020), for jointly measuring
the circularity and the 3 pillars of sustainability of the products obtained from insect bioconversion. The methodology will be
applied to three case studies: 1) BSF products (protein, oil and frass); 2) BSF as a bioremediation service, quantifying the sus-
tainability impacts of bioremediation of olive pomace used as feed for BSF, compared to traditional treatment routes; 3) frass
application as a fertilizer substitute. In all case studies, the system boundaries will be considered from raw material acquisition
up to product manufacturing; moreover, in the case study of frass application, this stage will also be accounted for. These case
studies aim to quantify the total environmental, social, and socioeconomic impacts, as well as circularity indicators, and will help
to identify hotspots and suggest improvements based on interlinkages and trade-offs along the defined value chains. The results
will generate new knowledge to be shared with the scientific community and stakeholders, improving, supporting, and promoting
innovative industrial closed-cycle productions.
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Abstract. Climate challenges are urging efficient strategies to counteract the damage to natural resources, such as the depletion
of soil quality. There is a need to restore soil health using sustainable methods that comply with the EU Circular Economy action
plan. Pyrolysis of low-quality wastes for biochar production is a recognized valorization approach, presenting both environmental
benefits and challenges. Biochar is a recalcitrant carbonaceous material whose application in soils leads to improvements, as
well as having the potential to act as a carbon sink (Koide et al., 2011; Zheng et al., 2018). Despite the several benefits, biochar
application may also induce environmental impacts in the surrounding compartments (Das et al., 2014; Xiang et al., 2021).
Current studies seldom consider environmental risks of biochar production and application. Hence, this proposal aims to develop
fundamental and applied knowledge on valorization of residual forest biomass (RFB) and biological sludge from wastewater
treatment of the pulp and paper industry (PPS) into biochar, and its soil application without threatening ecosystem services.
Therefore, pyrolysis assays will be performed at varying temperatures (500 600 fC) and residence time (5 10 min). The biochar
produced will be used in soil incubation assays, where a factorial experimental design will be applied, varying the application
rate (3%, 6%, and 10% (w/w)) and particle size (< 2 mm, > 2 mm, and unsorted). The assay will last 18 months, during which
the leachate will be collected and analyzed. In the last 2 months, seeding of Lollium perenne will be done to assess plant
productivity. The physicochemical and biochemical indicators and the carbon balance of the process will be analyzed to perform
a techno-economic assessment.

This proposal pursues a study of optimal pyrolysis conditions, determines effective and safe soil application rates for biochar,
and performs a techno-economic analysis, promoting sustainable waste management solutions.

Keywords: Biochar; Soil quality; Carbon neutrality; Pyrolysis; Environmental Risk Assessment
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Abstract. With the rise of population living in cities, an increase in urbanization is expected with consequent changes to the
morphology of urban areas, and thus, impacts in the urban environment. Air quality is one of these impacts, affecting ecosystem
and human health (Liang et al., 2023). The objective of this study is to assess the ability ofurban morphologies to minimize air
quality problems for future multi-core regions. This study is focused on Aveiro, Portugal, due to its multinuclear characteristics
and open landscape, which could potentially benefit from different urban morphologies. Thus, three urban morphology scenarios
were designed: two scenarios representing urban compaction (Focused City Scenario and Independent City Scenario); and one
representing an extreme version of the current urban dispersion (Dispersed City Scenario). The impact of urban scenarios on
emissions and air quality was compared against the current urban morphology. The modelling system including the Weather
Research and Forecast (WRF) meteorological model, coupled with the chemistry model CAMX, adapted to consider a bigger
differentiation of urban land use classes (high- and low-density urban areas, and industrial areas), was applied. Results show
that for the study area, the compact urban morphology scenarios led to an increase of air pollutant concentrations (NOx and
PM10) in industrial and urban hotspots, and the Disperse City scenario showed a higher variability of concentrations, with lower
maxima, but with more hotspots, thus affecting more people. This study provides novel insights by applying a comprehensive
methodology to assess the urban morphology’s impact on air quality, and has the potential to provide urban planners and policy
makers with the tools to prepare for more sustainable and healthier future urban areas.
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