Student Innovation Hub: Endometrial Organoids and Endometriosis
Rationale
Endometriosis is a complex disease in which endometrial-like tissue develops outside the uterus and is associated with inflammation, altered cellular signalling, tissue invasion and fibrosis. Traditional 2D cell culture models provide valuable information but cannot fully reproduce the three-dimensional cellular interactions and tissue architecture involved in disease development.
The proposed Innovation Hub for Endometrial Organoids and Endometriosis would provide students with an opportunity to participate directly in an emerging area of biomedical research while developing a platform for innovative disease modelling.
The Hub would bring together 3D organoid culture, molecular biology, imaging and quantitative analysis to investigate how normal endometrial tissue responds to the cellular and molecular environment associated with endometriosis.
Student Involvement
Students would be involved at different levels depending on their experience and interests. Projects could include:
· Literature and hypothesis development – identifying unanswered questions in endometriosis and organoid biology.
· Organoid establishment and culture – learning principles of 3D cell culture and tissue modelling.
· Microscopy and imaging – analysing organoid morphology, growth and structural changes.
· Molecular characterisation – investigating selected pathways associated with inflammation, fibrosis, hormone responsiveness and tissue remodelling.
· Experimental design – developing and testing hypotheses as part of small student-led projects.
· Quantitative analysis – measuring organoid growth, morphology and molecular phenotypes using image and data analysis.
· Scientific communication – presenting findings through posters, presentations, reports and potentially research publications.
Students could therefore progress from learning the model → generating data → interpreting the biology → developing their own research question.
Innovation in Endometriosis Research
A major objective would be to move beyond simply establishing an endometrial organoid model and ask how the model can be used to understand disease mechanisms.
Potential student research themes include:
1. Endometriosis-associated tissue changes
Students could investigate whether endometriosis-associated conditions alter organoid morphology, growth or tissue organisation.
2. Fibrosis and tissue remodelling
A particularly interesting direction is the development of an organoid-based model to study the transition towards a fibrotic phenotype. This could complement our existing interest in endometriosis-associated fibrosis and cellular signalling.
3. Hormonal responsiveness
Organoids could provide a 3D system for examining how endometrial tissue responds to hormonal stimulation and whether responses differ under disease-associated conditions.
4. Inflammation and cellular signalling
Students could investigate pathways involved in inflammatory signalling and tissue remodelling, linking molecular changes to measurable changes in organoid phenotype.
5. Imaging and AI-assisted analysis
The organoids would also provide an opportunity to develop quantitative imaging approaches. Students could build image-analysis workflows to classify organoid morphology and identify subtle phenotypic changes that may not be readily apparent through conventional visual assessment.
From Student Project to Innovation Platform
The long-term vision is for the Innovation Hub to become a shared interdisciplinary research platform, rather than a single research project.
Students from Biology, Biochemistry, Neuroscience, Biophysics, Computer Science and related disciplines could contribute different expertise. Biology students could establish and characterise the models, while students with interests in imaging, computational biology or AI could develop quantitative approaches for analysing organoid phenotypes.
This would create a natural environment for student-led interdisciplinary research, with projects ranging from basic reproductive biology to disease modelling, imaging and computational analysis.
Expected Outcomes
The Innovation Hub would provide students with:
· hands-on experience in advanced 3D cell culture;
· experience with a clinically relevant disease model;
· training in experimental design and quantitative research;
· opportunities for interdisciplinary collaboration;
· potential undergraduate research projects and senior theses;
· research presentations and poster opportunities;
· and, where appropriate, opportunities to contribute to publications and future grant proposals.
For the research programme, the Hub would establish a foundation for developing increasingly sophisticated human-relevant models of endometriosis and could ultimately support collaborations in reproductive medicine, imaging, AI and translational research.
Vision
The central idea is to give students the opportunity to move from “learning about endometriosis” to “building a model to investigate endometriosis.”
The Innovation Hub would therefore combine education, research and innovation around a common platform: developing and applying endometrial organoids to answer new questions in 

