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Supplementary A:

The mechanical behavior of white ma er samples under compression and tension is presented

in Fig A1. 

Fig. A1. The experimental results of white ma er samples under (a) compression and (b) tension.
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Supplementary B:

Besides Ogden model, we also considered Mooney-Rivlin hyperelas c model to characterize the

mechanical behavior of the ssue with the following strain energy density func on (SEDF):

   (B1)

where C10 and C01 are material constants and I1 and I2 are first and second invariants of the right

Cauchy-Green deforma on gradient tensor C=FTF. 

(B2)

(B3)

With applying tensile and compressive forces in one direc on (λ1) and the lack of shear forces,

deforma on gradient tensor can be wri en as:

(B4)

by  assuming  brain  ssue  as  an  incompressible  material  and due to symmetry (λ2 =  λ3),  the

determinant of tensor F, which represents the volume changes, is equal to 1:

(B5)

where in Eqs. B4 and B5, λi represent stretch ra os in three direc ons. According to the Mooney-

Rivlin SEDF and deforma on gradient tensor F for a uniaxial loading configura on, the first Piola–

Kirchhoff stress tensor (P) was calculated. The component P11 of tensor  P was in the following

form: 

(B6)

The least-squares method as a minimiza on algorithm was used to calculate the cons tu ve

model  parameters.  A er  curve  fi ng  the  cons tu ve  model  to  experimental  data  and

calcula ng the parameters of Mooney- Rivlin model (i.e.,  C10 and  C01),  the shear modulus (μ)

measured as:

(B7)

As presented in Table B1, the shear moduli calculated from Mooney-Rivlin model are compared

with Ogden model at different strain values.
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Table B1.  Shear moduli obtained from the Ogden and Mooney-Rivlin models.

μ (kPa)

Strain (%) 5 10 15 20

Ogden
Compression 0.33±0.03 1.01±0.31 2.05±0.66 3.79±0.92

Tension 0.90±0.14 0.84±0.05 0.74±0.03 0.63±0.03

Mooney-

Rivlin

Compression 0.38±0.03 0.94±0.08 1.82±0.10 3.18±0.18

Tension 0.94±0.14 0.90±0.07 0.81±0.05 0.73±0.04
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