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Table S1. Comparison of type A and type B GeIMA in terms of DS and storage modulus.

Feed Ratio (MAA Storage Modulus  Storage Modulus  Storage Modulus

Gelatin Type GelMA DS (%)

(mL)/Gelatin (g)) (kPa, at 30%) (kPa, at 20%) (kPa, at 10%)
0.1/1 A GelMA 22 949zx05 67.6+4.8 347+24 91+04
) B GelMA 22 949zx0.6 1473+11.4 53.1+0.7 10.0£0.7
0.05/1 A GelMA 1.1 726+0.6 26.7+0.8 19.5+0.9 5.1+0.2
) B GelMA 1.1 827+15 78.1+2.8 28.1+2.6 6.3+04
0.025/1 A GelMA 05 395+1.8 11.3+0.2 5.1+0.8 1.5+0.1
) B GelMA 05 45.7+35 254+0.7 9.7+0.1 2.3+0.1
0.0125/1 A GelMA 0.2 148+0.8 1.9+0.1 1.1+0.1 0.1+0.1
) B GelMA 0.2 20.7+64 5.3+0.3 2.1+0.1 0.3+0.1
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Figure S1. Reaction of types A and B gelatin with MAA via sequential MMA addition. (A) pH change
versus time plot for type A gelatin; (B) pH change versus time plot for type B gelatin. The pH change
versus time profile in types A and B gelatin showed a similar pattern. The immediate decrease in pH
following addition of MAA within a few minutes was the result of the available MAA being used up
in the reaction and consequently being unable to contribute to maintaining pH 9 owing to the
generation of MA (methacrylic acid). This indicated that the reaction of MAA with both types of
gelatin occurred quickly upon collision. The magnitude of the decrease in pH was more pronounced
for GelMA with higher feed ratios owing to the production of more MA.
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Figure S2. Viscosity versus temperature profile in type A GelMA of 30%, 20%, and 10% w/v (1 = 3).
The viscosity of type A GelMA increased with decreasing the temperature. The viscosity of GelMA
was also in proportion to the concentration of GelMA. GelMA at 30% formed the most stable and
strongest physical gel at room temperature among the samples.



Materials 2016, 9, 797; d0i:10.3390/ma9100797

S2 of 54

A Type A GelMA 2.2 20% B Type B GelMA 2.2 20%
3 3
29 2.9
238 { 2.8
27 oo } 27 §
26 { : 2.6 £
[ . A T c
25 g3 25 B
<24 <24 R R R
23 - 2.3 :
29 y= -%224402;0:] }%-721 22 y = -0.3008x + 2.6374
- = - 2 =
> > R?=0.8078
2 2
0 02 04 06 08 1 0 02 04 06 08 1
logy’ logy’

Figure S3. Double logarithmic flow curve. (A) Type A GelMA 2.2 20% (n = 3); (B) Type B GelMA 2.2

20% (1= 3).

Equation S1. Apparent viscosity in power law function [1].

T
=—'=k ')n_l
n v (v

logn =logk+ (n—1)logy
where,

n = Viscosity
T = Shear stress
y = Shear rate
k = Fluid consistency coef ficient

n = Flow behaviour index,

Flow behaviour, n in GelMA at 20%
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Figure S4. Flow behaviour index of 20% type A and type B GelMA 2.2; both types of GelMA solutions

behaved like pseudoplastic (shear thinning) fluids for # is less than 1.
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Density of GelMA 2.2
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Figure S5. Density estimation of type A and type B GelMA 2.2 based on weighing 100 pL of
GelMA 2.2 samples.

Flow rate profile of GelMA 2.2 at 20%
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Figure S6. Flow rate versus applied pressure profile of 20% type A and type B GelMA 2.2.
Equation S2. Shear rate of non-Newtonian fluid under conical cylindrical geometry [2].

y=(3n+1) Q

n mr3

where,

y = Shear rate
n = Flow behaviour index
Q = Flow rate

r = Radius
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Figure S7. Shear rate versus applied pressure profile of 20% type A and type B GelMA 2.2 based on

Chhabra, R.P.; Richardson, J.F. Non-Newtonian Fluid Behaviour. In Non-Newtonian Flow and Applied
Rheology, 2nd ed.; Chhabra, R.P., Richardson, J.F., Eds.; Butterworth-Heinemann: Oxford, UK, 2008;

Equation S2.
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