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Riboflavin and the eye 

� Riboflavin plays an important role in a number of 

important ocular functions including the functioning 

of the retinal photoreceptors and protection against 

nuclear cataract1,2. 

�





Transepithelial, Fact or Fiction? 

� However, a number of membrane transporters 

were identified to be involved in the translocation of 

various nutrients and substances across the 

epithelium and endothelium.  

� Ocular transporters include carriers for peptides, 

amino acids, glucose, lactate, and 

nucleosides/nucleobases and are primarily 

localized on the corneal epithelium and 

endothelium. 

 

 



Transepithelial, Fact or Fiction? 

� As demonstrated by Hariharan et al.*, we believe 

that riboflavin transport is 



Osmotic Transepithelial CXL 
 
 
Preliminary Laboratory Results 



What is microcarriers CXL? 

� This is transepithelial CXL facilitated by a 

management of microcarriers. 

� Microcarriers are used as a penetration enhancers 

by changing the ionic resistance of the cornea. 

� Therefore they can be used in very low 

concentration to 



ParaCel™: Osmotic Riboflavin 

3DUD&HO�� 

 

� 0,25% Riboflavin 

� Methyl Cellulose 

� Hypotonic NaCl 

� Benzalklonium 







Laboratory results 
 
 
 

� Rabbit corneas were cross-linked in vivo without 

UHPRYDO�RI�WKH�HSLWKHOLXP��XVLQJ�3DUD&HO��VROXWLRQ� 

� The corneas were then examined by light and 

electron microscope for evidence of collagen cross-

linking; 

� Non treated eyes were compared with treated ones. 



Light Microscope 20X 

� Control � OTCXL 

About 

40% 

*J Cataract Refract Surg 2006; 32:279-283. 

According to Kohlhaas and Spoerl et al.* CXL stiffens the anterior 200 µm 

of the cornea only. 



Light Microscope 40X 

� Control � OTCXL 

According to Kohlhaas and Spoerl et al.* CXL stiffens the anterior 200 µm 

of the cornea only. 

Compact straight 

fibres 
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Electron Microscope 



TAKE HOME MESSAGE 

� Microwave technology; 

� Fast CXL (3 minutes); 

� /$6,.�;WUD�DQG�«35.�;WUD" 

� 3DUD&HO��� 

transepithelial riboflavin osmotically efficient 
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