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Preparation and Properties of Highly Elastic Degradable Polyacrylamide/ Gelatin / Polyvinyl Alcohol
Triple Network Hydrogels
Jing Zhanxin, Zhou Jiamei, Xiao Weiyu, Zhong Huojiao, Zhang Zhaoxia, Li Yong, Liang Yangiu
(College of Chemistry and Environment; Guangdong Ocean University, Zhanjiang 524088, China)

Abstract : Polyacrylamide (PAM) / gelatin (Gel) / poly(vinyl alcohol) (PVAL) triple-network hydrogels were prepared by
controlling the external field conditions to-construct PAM network, Gel network and PVAL network, and their chemical structures,
surface morphologies and rheological behaviors, mechanical properties and degradation properties were analyzed. SEM result shows
that the PAM / Gel / PVAL triple-network hydrogel has a significantly higher pore density than the single-network or double-network
hydrogel, and has interpenetrating pore channels. Rheology test and mechanical property test show that the mechanical properties of
the prepared three-network hydrogel are significantly better than single-network and double-network hydrogels. PAM / Gel / PVAL
triple-network hydrogels have good toughness and resilience performance, and the compressive strength and strain of triple-network
hydrogel (the amounts of AM, Gel and PVAL are 2.0,1.0 g and 1.0 g, respectively) can reach 3.16 MPa and 90.1%. Degrada-
tion experiments confirm that PAM / Gel / PVAL triple-network hydrogel exhibits a certain degradation ability in phosphate buffer
solution, and its weight loss ratio is up to 42.0% (the amounts of AM, Gel and PVAL are 2.0,1.0 g and 0.5 g, respectively). The
mechanical properties and degradation properties of PAM / Gel / PVAL triple-network hydrogels are related to the composition of
the materials, so their mechanical and degradation properties can be effectively controlled by changing the composition of the triple-
network hydrogels.
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chanical property
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Gel-4 N 2.0 0.2 1.0
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0.26 kPa i1 1.31 kPa. i i1 n] %, 72 AF A 1%
1 100% I5F, PAM / Gel / PVAL = [¥ & 7K B Jist 1) 6
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24 Gel i 1.0 g B, F 4 5% J5 R0 HE 46 1o A8 34738
BRI ATREM IR RDE , S Gel BB {15455
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1, 4104 F PAM / Gel / PVAL = W 2% 7K BEHZ 3 T4
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1=0.05) HHYRTR,
50
40+
¥ g0l
20l
K

O KB LERRRE h TR 7 d 2k TR

MIE 9 FTLLE H, PAM /Gel /PVAL = 4% 7K
I B 5% TR 5 58 e %) 45 # AN A s VAR O o X
PAM B [ 2% 7K BE JiE . PAM / Gel X3 [ 2% 7K 5E Jie Fil
PAM / Gel / PVAL = [ 4% K #E i , He e 5 245k
13.3%,38.7% Fi1 25.9%. 5 PAM 1% 45 7K ¢ Jist 4
L., PAM / Gel A £ 7K &8 15 v 0 55 — ) 28 S
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W, BTS2 R S B EH 2 2 o
TR, DT A 5 S0 B P B I 4% 5 A i, 3R
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I} £ 7K Bk i 11 PAM / Gel / PVAL = % 28 /K 3¢ Jie 1
T R IR BRI ST B2 (R 4 58 22 TR £ 7K
BEME . PRI, 435 2 [R] JE S8 A 3 N4 — I 28 7K 5
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Vst FTLL, PAM / Gel / PVAL = M 48 7K B it 1 26
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