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Corneal diseases are one of the major causes of total or 
partial blindness in developing countries. The number of 
patients registered for cadaver corneal transplantation in 
India alone is close to 100000 per year. According to the 
registries, 90% of the patients are unable to get a 
transplantation done, due to lack of donor corneas. When 
the data on the disease pattern of such patients was 
analyzed, nearly one-third had stand-alone endothelial 
disease, one-third epithelial disease and the remaining 
one-third only had a total damage of the cornea requiring a 
pan keratoplasty per se. Therefore we have come with 
solutions for addressing the corneal endothelial and 
epithelial diseases using novel nanomaterial based in vitro 
expanded corneal limbal stem cells and corneal endothelial 
precursors respectively. 
 
Solution for unilateral corneal epithelial diseases: 
Persistent corneal ulcer has been a common disease in the 
developing countries and several scaffolds have been used 
to grow the opposite eyes corneal limbal tissue stem cells 
in vitro for transplantation to the affected portion of the eye. 
We have tried a novel thermoreversible gelation polymer 
for the in vitro expansion and the same when tried in 
animal models, has proven to be successful by all given 
clinical parameters and also histopathologically, confirming  

 the regeneration of the experimentally damaged epithelium 
including the limbus. Avoiding biological materials such as 
human amniotic membrane has been thus possible with 
this method and in our methodology we have proven that 
the in vitro grown cells when transplanted along with 
apolymer scaffold which allows a free movement of the 
cells within over the damaged cornea works, instead of a 
sheet-type corneal cells grown in vitro. 
 
Solution for unilateral corneal endothelial diseases: 
Endothelial keratoplasty to treat stand-alone corneal 
endothelial disease in patients with normal stroma and 
corneal epithelium is an established clinical procedure in 
which one-donor-endothelium helps treat the vision of one-
patients eye. We have successfully transported endothelial 
buttons separated from donor corneas embedded in a 
polymer cocktail without cool preservation to a central lab 
taking maximum of 72 Hrs. Then we expanded the 
endothelial precursors in the lab as previously reported in 
the literature followed by our own methods and then 
transplanted the cells on to the corneal endothelium of bulls 
eye using a nanocomposite gel sheet with successful 
engraftment, thus paving way for a clinical application 
treating many eyes with one donor corneal endothelium, 
what we call as “An eye for Eyes” mission. 
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