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Aim of the project

Background
• Inherited retinal diseases (IRDs) are progressive diseases with early age of onset

• IRDs may lead to photoreceptor cell death which are cells that are part of the human’s highly organized retina [1]

• Within the retina, the RPE is separated from the choroid by the Bruch’s membrane

• The Bruch’s membrane provides structural and functional support for the RPE [2]

• Current in vitro models of the outer-retinal blood barrier lack the possibility for a long-term culture of RPE while 
maintaining physiological characteristic of the Bruch’s membrane

• Successful cultivation and maturation of iPSC-RPEs on thin membranes on chip

▪ Increased pigmentation over time 

▪ High expression of tight-junction marker (ZO-1) and apical marker (Ezrin) after 8 weeks

• Ongoing work:

▪ Quantification of pigmentation and marker expression over time

▪ Barrier integrity measurements using permeability assays and transepithelial electrical 

resistance (TEER) measurements 

• Include a (functional) vascular network below the iPSC-RPE

• Disease modeling using patient-derived iPSCs
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Demonstrate that thin synthetic membranes, that have similar thickness of the basal laminae in the human retina, 
can support long-term culture of iPSC-derived RPE monolayers inside microfluidic chips

Increased pigmentation over time

Week 1 Week 3 Week 5 Week 8

Methods

Results

Discussion & Conclusion Future perspectives

References

Photoresist spin-coating Patterning columns PDMS + Hexane spin-coating PDMS etching Photoresist removal

iPSC-derived RPEInduced pluripotent stem cells (iPSCs)

12 mm

6 mm

0.5 mm

8 mm

Nuclei/F-actin/Ezrin Nuclei/F-actin/ZO-1

Nicotinamide Activin A Chir99021
20% KSR Medium

Day 7Day 0 Day 14 Day 42

3 mm

2.5 mm

400 µm 

Top view

#378

400 µm 400 µm 400 µm 

50 µm 

This work was financed by the Human Measurement call 2.0 (grant nr. 18958 to AG and AvdM) with additional funding from Proefdiervrij; and it is supported by the Association of Collaborating Health Foundations (SGF), NWO Domain AES and the Netherlands Organisation for Health Research and Development (ZonMw), as part of their 
joint strategic research programme: Human Measurement Models”. The collaboration project is co-funded by the PPP Allowance made available by Health~Holland, Top Sector Life Sciences & Health, to the Association of Collaborating Health Foundations (SGF) to stimulate public-private partnerships. 

Additional funding has been obtained through contributions from health foundations


