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Abstract

Retinal degenerative diseases, such as Age-related Macular Degeneration (AMD) and Retinitis
Pigmentosa (RP), represent a leading cause of irreversible blindness globally. Current therapeutic
options offer limited success in restoring lost visual function. Retinal tissue engineering has
emerged as a transformative field dedicated to creating functional retinal substitutes using
biomaterials, stem cell biology, and regenerative medicine principles. This review paper focues
on the synergistic interplay between advanced biomimetic scaffolds, next-generation human
induced pluripotent stem cell (hiPSC)-derived retinal progenitor cells (RPCs), and complex 3D
retinal organoid systems. Specific attention is paid to the engineering challenges, including
achieving precise lamination, sufficient vascularization, and functional synaptic integration
necessary for sight restoration. The advancements point towards a near-future where
bioengineered retinal patches or full-thickness constructs offer viable clinical pathways to combat
blinding retinopathies.
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1. retinal pigment epithelium
2. microvascular
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1. retinitis pigmentosa

2. crosslinkers

3. Arginine - Glycine - Aspartic acid
4. Matrixin-based hydrogels

5. polycaprolacton

6. polylactic -co-Glycolic acid
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1. Wingless/Integration-1
2. bone morphogenic protein
3. ciliary neurotrophic factor
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1. duplex organoids
2. vascular endothelial growth factor
3. pericytes
4. blood-retinal barrier

5. human induced pluripotent stem cells
6. outer plexiform layer
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