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Abstract

BACKGROUND: Itis necessary to understand the tensile properties of normal and pathological cornea for the research of
corneal transplant and artificial cornea replacement and so on. There are some researches about animal corneas and normal
human corneal tensile mechanical properties in previous studies, but it is rarely reported that of pathological cornea.
OBJECTIVE: To compare the tensile mechanical properties of normal and pathological corneas.

METHODS: Totally 20 normal and pathological corneas (cornea transplant patients) were performed tensile test on the electronic
test machine. Temperature was simulated human body at (36.5+ 0.5) ‘C, and the load was applied using experimental speed of
5 mm/min. The experimental data were processed with minimum 2 multiplications, and the stress - strain curve was fitted.
RESULTS AND CONCLUSION: The corneal maximum load, maximum stress, maximum strain, and maximum displacement of
the normal control group were greater than those of the pathological group (P < 0.05). The findings demonstrated that normal and
pathological corneas have different tensile properties. The tensile mechanical properties of pathological cornea have some

changes.
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Table 1 The results of tensile tests

Normal control group

No. Maximum Maximum Maximum Maximum
load (N) displacement strain (%) stress (MPa)
(nun)

1 10.13 0.018 4 0.46 3.52

2 11.40 0.016 8 0.42 3.96

3 10.45 0.0192 0.48 3.63

4 11.17 0.016 0 0.40 3.88

5 11.86 0.0188 0.47 4.12

6 10.68 0.020 8 0.52 3.71

7 10.13 0.018 0 0.45 3.52

8 11.86 0.021 6 0.54 4.12

9 10.59 0.024 0 0.60 3.68
10 140 0.0228 0.57 3796

Pathological group
N@: Maximum Maximum Maximum Maximum
load (N) displacement (mm) strain (%) stress (MPa)

1 7.62 0.0152 0.38 2.64

2 8.14 0.014 4 0.36 2.83

3 6.98 0.017 6 0.34 2.43

4 9.06 0.0156 0.39 3.14

5 8.82 0.014 4 0.36 3.06

6 7.96 0.017 6 0.34 2.76

7 8.38 0.0140 0.35 291

8 9.12 0.0152 0.38 3.17

9 8.06 0.0156 0.39 2.80
10 8.84 0.0145 0.36 3.07

xts  8.30+0.65% 0.015 4+0.001 3*  0.365+0.019* 2.88+0.242

apP < 0.05, vs. normal control group

22 BWEAH-FEXFZ IEFEARASHELAN T,
FAR R R RIS AR
TN R
o( ¢)= -0.002 8e°-0.002 3e*+0.079 7e%-0.003 8e?+0.023 5e
AR :
o( €)= 0.015 4e°-0.139 4e*+0.382 1e%-0.195 5e2+0.039 8e
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Figure 1 The stress-strain curve of each group
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