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Abstract: For 3D cell culture in tissue engineering, the mechanical strength and porous structure of hydrogels as a scaf-
fold have a significant influence on the survival and growth of cultured cells. In this study, the hydrogel was made from
gelatin, a biomaterial with excellent biocompatibility, and the mechanical strength and porous structure of the gelatin-con-
taining hydrogel could be controlled by tailoring the network structure of the hydrogel to use the hydrogel as a scaffold.
In order to control the network structure of the methacrylate (Gel-MA) hydrogel, the content of the methacrylate groups
introduced into the gelatin was changed. As a result, when the content of the methacrylate groups increased, the storage
modules of the hydrogel increased but the diffusion coefficient of the hydrogel decreased. These results show that the
Gel-MA hydrogels, as scaffolds, with various physical properties suitable for each cell can be synthesized by tailoring
the network structure of the hydrogel.

Keywords: gelatin methacrylate, hydrogel scaffolds, photo-crosslinking, storage modulus, porosity.
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M=, Aol ARgE A2k (type A, 300 bloom from porcine
skin), methacrylic anhydride(MA)>} fluorescein isothiocyanate-
dextran(FITC-dextran, 70 kDa)= Sigma-Aldrich(?]=})Z+-€
T3+ . Dulbecco’s phosphate buffered saline(DPBS)<}
2-hydroxy-1-(4-(hydroxylethoxy)phenyl)-2-methyl-1-propanone
(Irgacure 2959)= GIBCO(V]=t)¢} CIBA Chemicals(¥]=)Z
FE 2z} 7431992, polydimethylsiloxane(PDMS, Sylgard®
184)= Dow Corning(V|= ). E2HE st ARE-slAT.

HEITZYO|E HZIE|(Gel-MA)Q| &M, Gel-MA= ©|F
of BiE WS wt FAT” kAl Aelsh, 50
°CollA] DPBSol| AetelS &35t 10%(wiv) Aetel &
S ARkt & AglEle)] =9xE wela e E (methacrylate)
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Figure 2. '"H NMR spectrum of Gel-MA. The peaks at 5.3 ppm and
5.6 ppm show the incorporation of methacrylate groups into gelatin.
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Figure 1. Images of (a) foam of the lyophilized Gel-MA; (b) synthesized Gel-MA hydrogel disc by photopolymerization.
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Figure 3. Degree of methacrylation of Gel-MA as a function of MA
concentration added at the reaction.
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Figure 4. Swelling ratio of Gel-MA hydrogels as a function of MA
concentration added at the reaction.
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Table 1. Storage Modulus (G') of Gel-MA Hydrogels as a
Function of MA Concentration

MA concentration (%) 5 10 20
Storage modulus (G) 10390 21948 26650
(Pa) (*#219) (*677) (+840)
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Figure 5. Fluorescence images showing diffusion of FITC-dextran into Gel-MA hydrogels fabricated with 10% of MA concentration over
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Figure 6. Fluorescence images showing diffusion of FITC-dextran
into Gel-MA hydrogels fabricated with varying MA concentration.
The images were taken at the same time (50 min).

Table 2. Effective Diffusivity of Gel-MA Hydrogels as a Function
of MA Concentration

MA concentration (%) 5 10 20

Effective diffusivity (D) 9.49 4.13 0.38
(x10° cm?/s) (+0.02) (+0.07) (+0.01)
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