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Abstract: The poly (vinyl alcohol) was modified to introduce the carboxyl groups which can be utilized to
covalent bond with collagen through the cross linke, that is 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride and N-Hydroxysuccinimide. The hydrogels were prepared with different techniques, such as
the ratio of modified PVA to collagen, the cross-linker and the times of freezing and thawing. Using a
response surface methodology, the mechanical properties of the hydrogels (tensile strength and elongation at
break) were analyzed. The results indicated that the response surface models could significantly fit the
response values. Moreover, the results shown that the interactions between factors had more obvious effects
to the physical properties of PVA-COL hydrogels than the single one. After the analysis of factors’ influences
and deduced from the data and trends, the driving force behind these might be the re-orientation or
re-crystallization structure of the hydrogels.
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Table 1.Factors and levels of RSM test design
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Tab. 2 The design for characterization and the response values of PCH

R2 RTER-BEREIE T RREMLER

PRk s (s cPVA/Col EDC/NHS TFT PrpaRE (TS, MPa) WK Z (E@B, %)
10 1 35(0) 70(1) 3(-1) 0.280 % 0. 084 144.790%22. 436
3 2 20(-1) 70(1) 7(0) 0.387+0.123 155. 672 £19. 227
1 3 20(-1) 30(-1) 7(0) 0.273+0. 026 137. 346 £ 8. 271
14 4 35(0) 50(0) 7(0) 0.407 % 0. 087 138. 844 +19. 405
11 5 35(0) 30(-1) 11(1) 0.288+0. 028 138.308 +21. 366
7 6 20(-1) 50(0) 11(1) 0.296 £ 0. 056 169. 136 = 18. 490
15 7 35(0) 50(0) 7(0) 0.369 % 0. 028 143.257+11. 201
13 8 35(0) 50(0) 7(0) 0. 354 + 0. 020 155.929 +18. 119
8 9 50(1) 50(0) 11(1) 0.412£0. 054 174.525 £ 21. 700
6 10 50(1) 50(0) 3(-1) 0.283 % 0. 042 203.704+17.100
9 11 35(0) 30(-1) 3(-1) 0.303+0.148 166. 053 18. 229
4 12 50(1) 70(1) 7(0) 0. 364 + 0. 082 162. 658 = 4. 304
12 13 35(0) 70(1) 11(1) 0.510+0.114 183.501+9.198
5 14 20(-1) 50(0) 3(-1) 0.383%0.031 185. 535+ 6. 625
2 15 50(1) 30(-1) 7(0) 0.411+0. 032 159.554 +8. 281

%3 WEEEAHEERRTESHR

Tab. 3 The ANOVA analysis results of variance for response

LIS ER U e H 1B PR F{H P R2
A 3 At 0.053 6 0.008777 6.38 0.0100 0.8271
PE7E 0.011 8 0.001376
SR 0.009476 6 0.001579 2.06 0.3621
g/ INP= 0.001532 2 0.0007659
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Fig. 1 Residual plot for hydrogels’ tensile strength (TS)
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Fig. 2 The response surfaces for hydrogels’ tensile strength (TS): a. effect of PVA/COL and EDC/NHS; b. effect of PVA/COL
and TFT; c. effect of EDC/NHS and TFT.
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Fig. 3 Residual plot for hydrogels’ elongation at break (E@B)
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Fig. 4 The response surfaces for hydrogels’ elongation at break (E@B): a. effect of PVA/COL and EDC/NHS; b. effect of PVA/COL and TFT;
c. effect of EDC/NHS and TFT.
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