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Abstract: A biocompatible tissue adhesive material was prepared from alginate and poly (acrylic acid). Based on double
network concept designed to improve the mechanical properties of the hydrogel, it was made in the form of a film through
solution casting. The mechanical properties increased by about 1.5 times and adhesion force by about 2.4 times, depend-
ing on the crosslinking density of the primary network (alginate) and the concentration of the secondary network
(poly(acrylic acid)) material. In addition, the adhesion behavior in living tissue was studied using pig lung tissue. It was
shown that there was no toxicity through cytotoxicity evaluation. Through the above results, it was found that the sample
had sufficient adhesive performance as a medical adhesive material.

Keywords: alginate/poly(acrylic acid), double network, tissue-adhesive, biocompatible, adhesion behavior.
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Alek 2 ZHE. Alginic acid calcium salt from brown algae
(Sigma-aldrich Korea Ltd.)2} acrylic acid(Sigma-aldrich Korea
Ltd)E FEZZ AMEsle] HEFEZ AZs1S Tt Alginate
7tE 9130 calcium lactate pentahydrate(Sigma-aldrich Korea
Ltd.)& AR&-stl o™, d=ollA 48kt Acrylic acid 7}
AE 93} 2-oxoglutaric acid(Tokyo Chemical Industry Co.
Ltd.)2} N,N-Methylenebisacrylamide(Tokyo Chemical Industry
Co. Ltd.)E 7NAAI9} 7FuAl = ARS-s1I T
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E AZ3 T acrylic acidE AHE-ske] 231 I EYAE AlZ
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Figure 1. Schematic diagram of shear adhesion test method.
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Figure 2. FTIR spectra of (a) alginate; (b) alginate/poly(acrylic
acid); (c) acrylic acid films.
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Sk peakE HS O, 1700 em™ FZollA] acrylic acid®] C=0
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acid)?] 32 ERlsit)
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A9l alginateS 7}23l7] 98] AFSE calcium lactate®] S
of W& 71AA £4% 22 MEYA 48 S8 284
acrylic acid £9¢] F=o w2 A =74 ZAz}o|t}. Figure
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4 Al o]= calcium lactate®] FTE=7} Z7}ste] ulgt
alginate®] 71 W=7} S718I9L oldl wlgt gge] A= &
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% acrylic acid ¥E5 W37l Zejzo|t}. o] & Q1%
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strain®] S7F5}1 2 elastic moduluse A2 FAFE A5S
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Ao, acrylic acid 30 wt%E A3 alginate/poly(acrylic
acid)®] 73-%- °F 105 MPa®| 32 HERATE o|= 23} V| ES
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Figure 3. Change in mechanical properties according to the concentration of calcium lactate (acrylic acid: 20 wt%).
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Figure 4. Change in mechanical properties according to the concentration of acrylic acid (calcium lactate: 2 wt%).
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Figure 8. Photographs of tensile adhesion to porcine lung: (a) Duo-
Derm®; (b) 3 M tape®; (c) alginate; (d) alg/PAA.
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Supporting Information: Figures S1 to S3 Tissue adhesion of
alginate/poly(acrylic acid) hydrogel. Dependence of adhesion
force on (S1) cross-linking time; (S2) qualitative evaluation in
porcine lung; (S3) control group. ©] AFE = THa Ale]EoA
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