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Idiopathic melting diseases or 
inflammatory degrading 
processes of scleral tissue lead 
to severe deformation of the 
eyeball and subsequent 
damage of the retina. 
Cross-linking of the sclera is a 
new promising approach to 
strengthen the scleral rigidity 
and stabilize the eye shape.  
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Scleral patches of rabbit eyes were cross-linked using glutaraldehyde, 
paraformaldehyde, riboflavin combined with UV-A or with blue light to increase 
the rabbit scleral resistance to enzymatic degradation. Afterwards, the scleral 
patches were incubated with collagenase I (MMP1) for up to 24 h. Digested 
protein components in the supernatant were detected using Fluoraldehyde 
o-Phthaldialdehyde (OPA) and calculated as % of the untreated control. 

Different light intensities, light exposure times and riboflavin concentrations did not change the generally 
observe cross-linking results, significantly. The gentle Collagen Cross-Linking method by riboflavin and UV-A- or 
blue light might be a highly promising therapeutic approach to treat melting diseases of scleral tissue. 

Background and Method 

Results 

Glutaraldehyde (1 %) and paraformaldehyde (4 %) reduced the enzymatic 
degradation to 7 % ± 2.8 in dependence of the cross-linking incubation time. 
Cross-linking with riboflavin/UV-A-light reduced significantly the degradation 
by MMP1 to 62 % ± 12.7 after 24 h. Cross-linking with riboflavin/blue light also 
reduced significantly the degradation by MMP1 to 77 % ± 13.5 after 24 h.  
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fragmented and became a rough surface. Finally, a translucent network of 
ground substance components remains after a 24 h incubation.  

Scleral tissue is composed of 
fibrillary proteins such as 
collagen and elastin and of an 
amorphous ground substance 
such as proteoglycans and 
glycoproteins. Scleral patches 
became        transparent        and 
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