
 

Contributions: Conceptualization: RB, CML and ML; Data curation: RB, CML and ML; Formal Analysis: PVT; RB, CML and ML; 
Funding acquisition: RB, CML and ML; Investigation: PVT and ML; Methodology: RB, CML and ML; Project administration: RB, CML 
and ML; Resources: RB, CML and ML; Software: Not applicable; Supervision: RB, CML and ML; Validation: PVT; RB, CML and ML; 
Visualization: PVT; Writing – original draft: PVT; Writing – review & editing: RB, CML and ML.   
 
Please cite this article as: Teixeira PV, Branquinho R, Lopes CM, Lúcio M. Sustainable nanotechnology and scientific literacy: an 
integrated approach to ovarian cancer theranostics. Athena Health & Research Journal. 2026; 3(Suppl. 2). doi: 10.62741/ahrj.v3iSuppl. 
2.180 

 

  
Sustainable nanotechnology and scientific literacy: an in-

tegrated approach to ovarian cancer theranostics 
 

 
Patrícia V. Teixeira 1,2,3  0000-0002-0335-0159 

Raquel Branquinho 2  0000-0002-1629-9292 
Carla M. Lopes 3,4,5  0000-0001-5080-032X 

Marlene Lúcio 1,2  0000-0003-2593-1672 

 
1 Physics Center of the Universities of Minho and Porto, School of Sciences, Gualtar Campus, University of Minho, Braga, Portugal 

2 Armamar Scientific Capital Promotion Network, Armamar, Portugal 
3 FP-I3ID, Fernando Pessoa University, Porto, Portugal 

 4 RISE-Health, Faculty of Health Sciences, Fernando Pessoa University, Porto, Portugal 
5 i4HB-Institute for Health and Bioeconomy; UCIBIO - Biomolecular Sciences Unit, MEDTECH, Pharmaceutical Technology Labora-

tory, Department of Pharmaceutical Sciences, School of Pharmacy, University of Porto, Portugal 
 

 
 
 

 

ARTICLE INFO  ABSTRACT 

Received 13 May 2026 
Accepted 29 June 2026 

Introduction: Ovarian cancer remains one of the most lethal gynaecological malignancies, with 
limited clinical progress despite conventional therapeutic advances. Its multifactorial complexity 
highlights the need for innovative strategies that integrate pharmacological efficacy, sustainability 
and social responsibility principles. 
Objectives: Within an ongoing framework, this work aims to apply sustainable nanotechnology 
to ovarian cancer theranostics by converting viticulture byproducts into high-performance 
nanocarriers, while promoting scientific literacy and supporting circular economy. 
Methodology: In this preliminary phase, nanometric graphene oxide was chemically synthe-
sized, characterized, and functionalized. Conjugates with doxorubicin (NGO@DOX) were devel-
oped to enable pH-responsive controlled release. Concurrently, a citizen science strategy is under 
development, integrating co-design activities and discussions on sustainability, nanotechnology 
and oncological health. This strategy aims to evolve into a co-creation model with wine growers 
and rural communities to characterise wine-making bioresidues and assess their socioeconomic 
impact as pharmaceutical raw material.  
Results: NGO@DOX exhibited stable drug binding at pH 7.4, while efficient release occurred 
under acid conditions at pH 5.5 (99±1 % over 24 hours), supporting targeted and controlled de-
livery. Nanometric graphene oxide showed tunable optical properties suitable for bioimaging and 
photothermal applications. These findings support future "Green-Graphene" synthesis from 
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Douro vineyard biowaste, conjugated with paclitaxel and resveratrol, to develop multifunctional 
nanoconjugates with synergistic effects. Meanwhile, this participatory framework lays the 
groundwork to enhance scientific literacy and sustainable territorial innovation. 
Conclusion: Nanometric graphene oxide-based conjugates demonstrate effective drug release 
and bioimaging potential. These preliminary results establish the technological and social foun-
dations for sustainable synthesis using vineyard waste, while promoting health education and re-
source valorisation. 

 


