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Model input

parameters

Abbreviation

Initial

Interval

“Direct” parameters

Material coefficient (MPa) ® 0083 0.06-0.10
Scleral thickness at air-puff THK 035 0.34-040
location (mm)
Intraocular pressure (mmHg) 1op 18 10-25

7 “Indirect” parameters
Posterior material Hpont 0083 | 0.02-0.10
coefficient (MPa)
Axial length (mm) AL 18 17-19
Equatorial length (mm) EL 19 18.4-19.6
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Model output parameters Abbreviation Definitiol

Apex displacement (mm) AD Yo-Yo ‘
Central peripheral displacement CPR (Yo-yo(Yay2)
(mm/mm)

Asymmetry ratio (mm/mm) AR (Yary2)/
(Yrry2)
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Simulation Cyo [MPa] ky [MPa] 10P [mmHg]
1 0045 0027 180 10 558
) 0045 0027 180 15 558
3 0045 0027 180 20 558
4 0045 0027 180 2 558
5 0045 0027 180 30 558
6 0.0675 0027 180 15 558
7 0.0225 0027 180 15 558
8 0045 00405 180 15 558
9 0045 00135 180 15 558
10 0045 0027 270 15 558
1 0045 0027 90 15 558
12 0035 013 1,000 15 558
13 0.01 0.015 100 15 558
14 0045 0027 180 15 484
15 0045 0027 180 15 525
16 0045 0027 180 15 600
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Mooney-Rivlin

Neo-Hookean

Ogden

Yeoh

HGO

Material-1 Cip = 03MPa, Cyy = 0.12 MPa Bekesi et al. (2016)
Material-2 Cio = 0.55MPa, Gy, = 017 MPa
Material-3 Cip = 0.62MPa, Cy, = 041 MPa

D=0, Cyo = 0.15-1.00 MPa Han and Yang (2019)
First-order [ = 00541 MPa a; = 1104 Bao et al. (2018)
First-order 1 = 0.6042 MPa , = 16.45 Fang et al. (2020b)

Second-order

= 00260 MPa a,
12 = 00229 MPa a;

Lago et al. (2015a)

Second-order 1 = 0.0035 MPa @, = 104.06
12 = 0.0035 MPa a = 103.94
‘Third-order D=0, Cy = 081 MPa,Cyg = 56.05 MPa,Cy = 233226 MPa
Cio = 0.050MPa, D = 0, ky = 25-130.9MPa, ky = 2490, & = 033329

Cio = 0.025MPa, D = 0, k; = 0.092MPa, k, = 785.68, k =

3

Cip = 0.220MPa, D = 0, k; = 0.615MPa, k; = 121.633, x = 03

Song et al. (2021)

Ariza-Gracia et al. (2016)
Ariza-Gracia et al. (2016)

Xu et al. (2018)

Xiang et al. (2018)
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0.2 kPa ‘ 62 | Asejezyk-Widlicka and Srodka (2020)

1.75 kPa 48.3 Fernandez et al. (2004)
Xie et al. (2008)
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Elastic modulus  Poisson ratio Ref

0363 MPa 049 Cavas et al. (2014)

14.3 MPa 045 Spevak and Babailov (2020)

1.5 MPa [ 0.49 Nguyen et al. (2019)
0.16-0.8 MPa 0.49 Fung (1972)
0.14-030 MPa 049 Qin et al. (2019)

040 MPa 042 Ramasubramanian et al. (2022)

2033 MPa 049 Baek and Park (2019)

020 MPa 043 Bharathi et al. (2022)

0.05-19 MPa 049 Rossi et al. (2011)
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Parameters

Cy = 7.56 mm, Ty = 052 mm, T, = 0.67 mm, H = 2.5 mm
T, = T, = 052 mm, L = 10 mm, H = 2.5 mm
C, =777 mm, C; = 640 mm, T, = T, = 0.55 mm, L and H are from geometry equation
Cy =G, =780 mm, T; = 0.61 mm, T, = 0812 mm, L = 1236 mm
Cy =803 mm, C, =686 mm, T; = T, = 0.56 mm, L = 10 mm

C,=80mm, C, =680 mm, T, = Ty

050 mm, L = 11 mm

Cy =796 mm, C; = 620 mm, T, = 0.549 mm, T, =

.75 mm, L = 11.76 mm, H = 2.4 mm

Ref.
Fernandez et al. (2004)
Spevak and Babailov (2020)
Kwon et al. (2008)
Larry et al. (2007)
Kling et al. (2014)
Nguyen et al. (2019)

Huang et al. (2020)

Ci=C, =797 mm, L = 1149 mm, H = 2.5 mm, T, and T; are based on patient thickness

Meng et al. (2020)
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Group Name Sample size Storage Preservation time (h) Lens extraction Decapsulation
1 fresh \ 12 tested immediately 0 immediately no
2 de-cap } 21 tested immediately 0 immediately yes
3 fridges ‘ 12 +8°C intact 2 after 24 h no
4 MEM8 ‘ 12 +8°C in MEM u immediately no
5 frozen20 ‘ 12 0Cintat | 2 after 24 h no
6 frozens0 ‘ 12 ~80°C intact 24 after 24 h no
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Thickness Tau N

fresh, fridge8 (7.1,74,7.55,7.8] | [025,05,1,15,3,5,7.5]  Ranging from 1.0 to 3.0 in increments of 0.25 = Ranging from 0.65 to 1.05 in increments of 0.05 ‘

de-cap [57,63,68,73] | [025,05,1,15,3,5,75]  Ranging from 1.0 to 4.0 in increments of 0.4 [0.85 in 0.03 increments up to 1.03]
Ranging from 0.85 to 1.03 in increments of 0.03

MEMS$ [8.1, 84 88] [025,05, 1, 15,3,5,7.5]  Ranging from 10 to 3.0 in increments of 025 = Ranging from 0.65 to 1.05 in increments of 0.05 ‘

frozen20, frozen80 [83,88,92] [025,05, 1, 1.5,3,5,7.5]  Ranging from 2.0 to 6.0 in increments of 025 | Ranging from 0.85 to 1.15 in increments of 0.05 ‘
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Frequency [Hz] Damping factor Time constant [s]

‘ In vivo (average data) 20 ‘ 1.86 027 011
‘ Simulations 193 ‘ 217 023 0.15

‘ Relative discrepancy 35% ‘ 16% 15% 36%
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Mean Stddev  Range (mi

Frequency [Hz] 200 24 (166+25.0)
7 Q-factor | 1.86 044 (1.27+2.78)
Damping factor 027 0.06 (0.18+0.33)
(0.04+0.24)

Time constant [s] 011 006
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Modelled tissue Young's modulus [kPa] Poisson'’s ratio [-] Density [kg/m®]

Ciliary Muscle 350 047 1225

' Crystalline lens Capsule 1,000 049 1,078
Cortex | 3 049 1,078

Nucleus 03 049 1,078

‘ Sclera | 3,000 047 [ 1,400
‘ Cornea 400 042 1,400

‘ Zonular Fibers 1,500 049 1,000
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nular fibers X [mm] Y [mm] Thickness [mm]
Anterior ‘ 034 067 ‘ 040
Equatorial ‘ 000 000 ‘ 050

Posterior ‘ 026 074 ‘ 050
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Modelled structu Radius [mm] Thickness’[mm] Refractive index Conic constant
 Anterior comeal surface 787 0574 1376 ~0.18
‘ Posterior coreal surface 640 299 1336 -0.12
‘7 Anterior lens surface | 9825 3522 14332 -7.05
‘ Posterior lens surface 5649 16908 1336 -46
‘ Retina | -12.9 na. na. 0193

‘Central thickness to the next surface.
The values marked with blue colour were subject to change with accommodation.
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