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Abstract; Objective The tendency of elastic modulus on trabecular meshwork (TM) surface was measured and
numerical simulation was derived using an anisotropic model, so as to verify rationality of the anisotropic model.
Methods Atomic force microscope ( AFM) indentation tests were conducted on four TM samples from two rats at
different locations, and simulation experiment was conducted to measure elastic modulus at different locations of
TM surface based on the proposed anisotropic TM model. Results The tested TM elastic modulus varied at
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different test locations on TM surface and reached the minimum value in the middle of TM. The anisotropic TM

model could reliably simulate this phenomenon. Conclusions The anisotropic TM mechanical model has strong

theoretical significance and practical values in describing mechanical characteristics of TM. Meanwhile, the model

can explain the huge differences in elastic modulus obtained by uniaxial stretch of TM tissues and by AFM

indentation test. Therefore, the anisotropic TM model is a better description for TM mechanical properties.

Key words: trabecular meshwork( TM) ; elastic modulus; indentation test; anisotropic model
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Fig.1 AFM indentation test locations (a) Slice image
for anterior segment of rat eye under microscope and
indentation test locations, (b ) Test locations

corresponding to the locations in finite element model
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Fig. 2 A typical force-displacement curve of indentation test
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Fig.3  Anisotropic TM mechanical model (a) Three-

dimensional view, (b) Section view and main geometric

parameters
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®1 2 ATBRRERIERGHEEERE

Tab.1 Elastic modulus of 2 rats obtained by indentation test A . Pa

N 15 BRI 15 RANR SRR 7 RAR

o7 55, SE R? SE R? SE R? SE R?
1 723.98 1.96 0.998 11 1 882.79 13.87 0.997 15  90.46 0.10 0.998 40 943.71 5.82 0.997 07
2 794. 95 2.39 0.999 38 1 298.21 15.58  0.98571 133.47 0. 64 0.981 14  482.67 2.30 0. 998 85
3 741.72 2.52 0. 999 45 305. 34 1.03  0.994 16 164.89 0.23 0.998 99  403.91 1.96 0.998 48
4 2 380.23  25.80 0.996 23 132.31 0.18 0.998 89  81.80 0.22 0.989 65 279.54 0.92 0.994 19
5 967. 06 4.93 0.997 28 449. 65 3.96  0.989 77 203.85 1.13 0.97578 222.45 1.00 0. 982 65
6 245. 15 1.10  0.991 02 337.14 0. 80 0.995 68  348.02 2.68 0. 964 66
7 708. 26 6.02 0.986 63 577.28 2.23 0.995 13 358.30 1.74 0.984 71
8 802. 63 6.78 0.996 76 468.37 1.78 0.994 50 336.43 3.38 0.947 56
9 809. 52 3.38 0.997 50
10 960. 32 3.31 0.997 69
11 814. 35 3.41 0. 994 69

T SE WARER  R® N IA LR,

x2 BHEMINDHEANREMBEES
Tab.2 TM elastic modulus from 3 effective samples
DA 1 S RAIR 2 SRR 2 SRR
A 305.34x1.03  164.89+0.23  279.54+0.92
e/ ME 132.31=0. 18 81.80+0.22  222.45+1.00
Jili 2 449.65+3.96  203.85+1.13  348.02+2.68
T 295.77+2.59  150.18+0.79  283.38+2.30

AL BRI AL E AT APM IR SEI I, #6502
%£3 FARMEERRAEHTRIMERTRER

Tab.3 Simulation results of different location indentation tests on rat model
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-5 T 2 000. 0 1948.0 -2.60 1951.0 -2.50
5 INFE R 317.3 334.4 5.40 339.7 7.10
27.5 INGE 317.3 274.8 -13.40 288.9 -9.00
50 IINGE 317.3 227.0 -28.40 267.5 -15.70
72.5 INGE] 317.3 280. 1 -11.70 298. 3 -6. 00
95 INGE 317.3 360.9 13.70 390.0 22.90
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