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Summary

Glaucoma is the leading cause of irreversible blindness worldwide. Its progression is associated with
dysfunction of the trabecular meshwork (TM), a tissue responsible for aqueous humor drainage and the
regulation of intraocular pressure. Despite its clinical relevance, the mechanisms leading to the
pathological remodeling of this tissue remain unclear, partly due to the lack of experimental models
capable of reproducing its three-dimensional architecture and dynamic mechanical environment.

This project aims to develop, optimize, and validate a perfused 3D culture platform for the functional
study of human TM. The platform operates under flow-controlled conditions, continuously recording
transmembrane pressure as a direct readout of the hydraulic conductivity of the cellular system. The
student will work from an existing prototype and contribute to its adaptation for long-term
experiments, incorporating solutions for oxygenation, sterility, and medium renewal in a closed-loop
system.

The methodology includes: fabrication and characterization of polymeric scaffolds using solution
electrospinning and melt electrowriting; culture of primary human trabecular cells on 3D structures with
monitoring of viability and phenotype; structural and functional characterization by electron, optical,
and confocal microscopy with immunostaining; and systematic validation of the platform’s
reproducibility under physiologically relevant conditions.

The student will gain practical training in tissue engineering, biomaterials, and 3D cell culture within a
multidisciplinary environment at the interface between engineering, biology, and clinical
ophthalmology.
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Does the project include the possibility of supervised animal manipulation to complete the training for
animal manipulator?
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