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Figure 1 Reaction mechanism of oxidation of dextran to oxidized dextran
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Table 1 Abbreviations of adhesives and their contents

) Gel ¥/ ODex ¥ J§ / TG ¥
41 FEdh B . B .
(mgemlL ") (mgemlL ) mgeml
Gel-ODex-TG-25 150 25 6.25
Gel-ODex-TG-50 150 25 12.5
Gel-ODex-TG-75 150 25 18. 75
Gel-ODex-TG-100 150 25 25
Gel 150 0 0
Xf HR 20 Gel-ODex 150 25 0
Gel-TG 150 0 25
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Figure 2 a. Fourier transform infrared spectroscopy of ODex and dextran; b. ' H-NMR of ODex and dextran
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Figure 3 a. Enzymatic cross-linking reaction mechanism; b. Schiff base cross-linking reaction mechanism
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Figure 4 a. Schematic diagram of the vial inversion method; b. Comparison of gelation time of adhesives

(Statistically significant differences between the samples were analyzed using the t-test, and significant differences were

considered when *xp<C0. 01, *%%xp<C0.001)
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Figure 5 Swelling ratio of four groups of modified gelatin adhesives in PBS buffer
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Figure 6 Scanning electron microscope images of four groups of modified gelatin adhesives

(a:Gel-ODex-TG-25;3b: Gel-ODex-TG-50;c:Gel-ODex-TG-75;d: Gel-ODex-TG-100)
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Figure 7 Variation curve of storage modulus G’ and loss modulus G” of gelatin modified adhesive with {requency
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Figure 8 Compression modulus of adhesives at a strain of 60%
(Statistically significant differences between the samples were analyzed using the t-test, and significant differences

were considered when **p < 0. 01, *%%xp<C0.001)
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Figure 9 Adhesive strength of seven groups of adhesives measured by lap shear test
(Statistically significant differences between the samples were analyzed using the t-test, and significant differences

were considered when *%p<C0. 01, *x%p<C0. 001)
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BHL™ . LR AR B 5 v B K 5 70 45 4 4 3 i 22 ) 3 B e I A B RS . SR A R
12 )32 B A A 0 A2 BEGR) 5 2 5 5L I BN Y B RE P4 M O A FE AR B LR B AR, S SO 1T 0 RE R R
WL AH Gel-ODex-TG-75 5 Gel-ODex-TG-100 41K & 7 &) & A F 1 K% FrUAER G PERERIE T, 5
Gel-ODex-TG-50 41 AH HLAG A 3 3 B0 T Bl 3 DR AE R & 7000 AB o 38 ok 2 b AL G A 700 1 AR 1R i
JE 55 T A R 2 R A . AL AR G R P R A R RE B A R B 7R Gel-ODex-TG-50 41K

B
3 %k

AT TE LA g A e A Tt e i L 0 R B TS O S 1B o B0 DD 4% 17 245 1 B IR A 0 XS I e
WY I Rt 570 o R i B T T R G - R0 1% 5 JC BT 1] O 3 ~ 6 i, S BT A, ELBRE IR LA AR B U K R
SCPE T 110 B 58 R At 0] s 44 R A B 8 T 3K 33, 6kPas S A BROPE W E 1Y 4 A% R 5 988 B2 e /& 7T 36 25. 9kPa,
Je AR UPEWIIR Y 12 A8 . v il 46 R 3 700 1 2545 1 RE 15 e A Bk g Tl 190 R B2 A5 O, B A e A T i T R 2
A B 5 A AR SR B2 094 T 9 T 50 5 ) RV R S OO T O BE PR IR RN S M RERREAR . D AR AR T 5 BT 3 Rl
FEV A, TG WBEH 12. Sme/mL I R & 5 B 258G PR RE S tE . A BIE S v il 5 1) b 8 ) I 2 s 5 51
A BB — R 2R S PERE DL K A4 AT S BE AT R
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Transglutaminase Enhanced Gelatin-based Adhesives

LI Yang, LIU Xin-yu, LI Si-di, ZHAO Jin" , HOU Xin, YUAN Xu-bo
(School of Materials Science and Engineering s Tianjin University s Tianjin 300350)

Abstract: Because of their good biocompatibility, gelatin-based adhesives are widely used in the field of tissue
engineering, but their adhesive ability still needs to be improved. In this paper, the oxidized dextran and gelatin formed one
cross-linking network through Schiff base reaction, while enzymatic cross-linking reaction between transglutaminase and
gelatin formed another cross-linking network. The formation of the double cross-linking network can enhance the bulk
strength of gelatin adhesive. The properties of the adhesive were characterized by vial inversion, swelling. compression,
lap shear, etc. The modified gelatin-based adhesive’s gelation time was suitable for injection, and the obtained gel showed
a lower swelling ratio. The adhesive’ s compression modulus was up to 33. 6kPa, which is 4 times that of unmodified
gelatin. And the bonding strength of adhesive was up to 25.9kPa, it is 12 times that of unmodified gelatin. The
performance of gelatin-based adhesives has been improved.

Key words: Gelatin; Hydrogel adhesive; Transglutaminase; Oxidized dextran; Double crosslinked network
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