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Dystrophy Keratoconus 

Eye banking and corneal / ocular surface 

diseases 

Bullous 

keratopathy 

Fuchs’ 

Bullous 

keratopathy 

 Permanent structures: 
 Stroma 

 Endothelium 

 Regenerating / healing structures: 
 Corneal epithelium / limbus 

 Conjunctival epithelium 



Keratoplasty: current paradigma 

 Replacing only the diseased layers: 
 Severe corneal involvement: PK (curvature sensitive) 

 Stromal disease: deep anterior LK ( immune rejection,  graft failure) 

 Endothelial dysfunction: EK (maintains corneal integrity and curvature,  

endothelial rejection) 

 Iatrogenic graft failure distinct from primary graft failure 

 DSAEK: refractive-neutral procedure, most common EK 

 Safe surgery, fast visual recovery, good VA 

Tan DT et al. Corneal transplantation. Lancet 2012;379:1749-61. 

The Eye Bank Association of America. EBAA 2022 statistical report, 2023. 



WILL HUMAN  
TISSUE-ENGINEEERED 
CORNEAS BE 
THE WAY FORWARD  
IN THE FUTURE? 



APPROACHES FOR CORNEAL EPITHELIUM REGENERATION (I): LSC transplantation 

autologous cell therapy allogeneic cell therapy 



APPROACHES FOR CORNEAL EPITHELIUM REGENERATION (II): newer eye drops 



APPROACHES TO MODIFY THE STROMA (I) – banking of SMILE lenticules 



OCT scans indicating sustained thickening and regularization of 
corneal curvature following implantation of 280-µm-thick BPCDX 
(anterior and posterior surfaces of BPCDX indicated by white 
arrows). 

APPROACHES TO MODIFY THE STROMA (II) – synthetic scaffolds 







Human corneal endothelial cell culture from donor tissue. Phase contrast light microscope image showing typical hexagonal cell morphology (A). Immunofluorescence 

analysis shows the presence of zonula occludens-1 (ZO-1) (B), Na+/K+ ATPase (C), CD166 (D) and Prdx6 (E) expressed by primary corneal endothelial cells.  

Human CECs in a corneal endothelium biopsy (A), primary cultured human CECs (B) and primary cultured CECs showing a characteristic morphological change 

experienced during primary expansion correlated with a cell loss of function and possible EMT (C). EMT after passage from P0 to P1? 





Boston Keratoprosthesis 
COMPLICATIONS!!! 

65% Retroprosthetic  

        Membrane 

72% Glaucoma 

19% Ret. Detachment 

13% Endophthalmitis  

  



  

 

CORNEA TISSUE SCAFFOLD  

+  

INTRACORNEAL PROSTHESIS 

HYBRID INTRACORNEAL DEVICE 



EYE BANKS IN THE FUTURE MIGHT LOOK DIFFERENT FROM TODAY AND USE NEWER TOOLS 



TOOLS TO HELP EYE BANKS (I): ACTIVE STORAGE MACHINE - corneas of better quality ( ↑ECD) 



From: An artificial-intelligence-based decision support tool for the detection of Cornea guttata and the assessment 
of the donor corneas in the eye bank. Invest. Ophthalmol. Vis. Sci.. 2022;63(7):2756 – A0245.  

TOOLS TO HELP EYE BANKS (II): ARTIFICIAL INTELLIGENCE 



Advanced Therapy Medicinal Products require GMP standards  



Conclusioni: eye banking 2.0 

 Diminuita dipendenza dalle donazioni 

 Aumento dell’automazione nella selezione e lavorazione 

di donatori e tessuti 

 Cambiamento nelle lavorazioni: 

 Da tessuti a cellule 

 Tessuti ibridi (tessuto + dispositivo) 

 Da eye banking a oftalmologia rigenerativa 


