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Abstract : In the past decades, the importance of corneal biomechanics in the normal and pathological functions of the eye has
gained its credibility. In fact, the mechanical properties of biological tissues are essential to their physiological function. We
are convinced that an improved understanding of the nanomechanics of corneal tissue is important to understand the basic
molecular interactions between collagen fibrils. Ultimately, this information will help in the development of new techniques to
cure ocular diseases and in the development of biomimetic materials. Therefore, nanotechnology techniques are powerful tools
and, in particular, Atomic Force Microscopy has demonstrated its ability to reliably characterize the biomechanics of biological
tissues either at the micro- or nano-level. In the last years, we have investigated the mechanical anisotropy of the human
corneal stroma at both the tissue and molecular levels. In particular, we have focused on corneal cross-linking, an established
procedure aimed at slowing down or halting the progression of the disease known as keratoconus. We have obtained the first
evidence that riboflavin/UV-A corneal cross-linking induces both an increase of the elastic response and a decrease of the
viscous response of the most anterior stroma at the scale of stromal molecular interactions.
Keywords : atomic force spectroscopy, corneal stroma, cross-linking, viscoelasticity
Conference Title : ICBM 2016 : International Conference on Biomechanics
Conference Location : Madrid, Spain
Conference Dates : March 24-25, 2016

World Academy of Science, Engineering and Technology
International Journal of Bioengineering and Life Sciences

Vol:10, No:03, 2016

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 B
io

en
gi

ne
er

in
g 

an
d 

Li
fe

 S
ci

en
ce

s 
Vo

l:1
0,

 N
o:

03
, 2

01
6 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/4
46

52
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 10(03) 2016 1

https://publications.waset.org/abstracts/44652.pdf

