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Non-invasive measurement of the elasticity of cross-linked cornea by Brillouin
Microscopy
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In this study, the corneal stroma of corneal gel was studied, and the
following results were obtained. (1) Creation of a novel bio-crosslinking agent that specifically
recognizes collagen: Focusing on a collagen model peptide (CMP), creating a crosslinking agent in
which CMP was incorporated into the end of a multi-branched water-soluble polymer to form stable
collagen gel formation. (2) Development of non-invasive evaluation method of mechanical properties:
With the goal of non-invasively measuring mechanical properties of living tissue, we constructed a
Brillouin microscope system capable of measuring elastic modulus under in situ and in vivo
conditions. (3) Development of corneal cross-linking method: Cross-linking of pig cornea was carried

out using the newly developed cross-linking agent. Furthermore, the methodology to measure the
elastic modulus of the cross-linked cornea with Brillouin microscope was established.
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3 (a) A cross-sectional Brillouin image of porcine

cornea, revealing the decreasing modulus with depth. The 8.8 -
horizontal (x) and vertical (z) span is 5 ) 0.5 mm. (b) En

. (‘) . () sp .) . ® 8.6 - @.' epi-off CXL
face Brillouin image of the cornea optically sectioned at

a shallow depth. (c) A Brillouin image of a deeper
section. Scale bars: (a) 200 um; (b, c) 1 mm.
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4 Brillouin depth profile of the entire porcine cornea ML Tes 2 EDMERTE S,

including the epithelium (I), anterior stroma (II),
posterior stroma (III), and the innermost region (IV).
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