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Improvement of Bonding Performance for Biotissue using
Marine Mussel Extract Adhesive

B. Cho R, Stroshine

The adhesive performance of marine mussel extract was compared with that of the commercial medical adhesives for
fastening biotissue (SIS) bandages. Joints bonded with mussel extract showed stronger strength than those bonded with other
commercial adhesives. The bonding strength was much improved when the moisture in the joint was reduced using
superporous hydrogel regardless of curing time under humid condition (37°C and 91% relative humidity). Water inflow into
the SIS joint seemed to degrade the performance of mussel extracts adhesive especially for the joints of short period of
curing time. The strength of SIS joints coated with surgical sealant was well maintained after being exposed to water inflow.
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Fig. 1 Schematic of a marine mussel adhering to a anchoring surface
(up), and structure of the protein-bound 3,4-dihydroxyphenylalanine
(down).

Wl BE ATE GozE A% BHHNY Aow BUHd
(Fulkerson &, 1990; Kossovsky &, 1995; Pitman 5, 1989).
42 &4 AaElel e ol Al vl
B 3 S10) £ 4ot o 249 el $ad 29
Zl(collagen)yS AR = 7l SIS(Small Intestinal Submucosa)
= T4 Az AT Mol Aser EhR
AR F3EE 5L 7ML tkBadylak, 1993).
EH 4 AIBES AU 01 s B2
29 AEHAY V)5S 288k =7} 9]

E‘r. '1‘:/2}?]_ AAZAE 4 ASE “H SIS &AlE AT 7
A AT Wi B3 A X2 eSS
gk 53] 43} 4927 53 2] Aad vepe] Az
A& A dell= YAz 7} SISZ_P, gk SISzl = 7t

_.‘

Bago] AAIHolok ] FEr} B, e REOR S
o) §141%L 4 Sl QU U BN Fgrel o] Rl
X gholo} gk

2 ATE 3% 52 Bzl G2 olgalel QA Ul &
A SIS A BRES FPA 5 g WA A

sP7) Sl = SIch AlRAQl AFEAL 1) *J%Eli 3l
3

= 02§ YA £ 22 B0 4HAZ SIS gl
g3l HAsEe vlw AAs) SPHG(Superporous

j =3
Hydroge) & o|&3lo] HEHe Al&e $EAAE F3
SIS-J X%?SLE].% 6(‘)}:/\01-0 %]Oﬂ}\-]_,_

HAIHES FAT F Uy P n@eh= Zojut

2. M= % 34

\_E\_

16

(perchloric acidyE £33 T4 u]/\17](M1xer)°ﬂ ‘%‘—
& 14 5< Billd(blending) A1t By T A&
X 3027t 16,000 rpmlF AAEE AT El~ HAAEL
Wil Bfoink wpg poch Bhd Hyol 168%°l g
She AR AH,S0.)S H7Fskal B/ 131 9) 200%¢°] 2l
Bk opAllE BAS 1x00 F 2-308 £E 7 wiV|E A}
gato] EFARITE £3o] ¢hud ’\]Eé 4eCellA 302+
16,000 rpm 2 YHEE A7 &, Ffrde g
S FEI) FE2EL duplo & Féﬁ]% Z5r(Deionized
Distilled Water)E Z=4 A7lste Avlsict dAnpr) Trpd
ABE vlolaE A4Rel7]e] YL 4°CoA] 581 11,200
pmlE AAEE AIZIth FRo S dEshs Hr
g Hol WRZ|E F 4 the o2 A4E w7
4oCol|lA Bygitt kAl S35 vl 2ol (Mussel

7 A39%

Adhesive Protein Solution, MAPS) F&1}42 -3 (Waite,
1995)0l] AIAH B Wk A AZHAS Qoksbd

) 29} #Hrh

’ Marine mussel feet ’

|
| Blended in 0.6% PCA for 60 s |

!
| Centrifuged at 16,000 rpm for 30 min |

| Add H,SO, and acceton |

|
| Centrifuged at 16,000 rpm for 30 min |

l

| Grinding |
!

| Centrifuged at 16,000 rpm for 5 min I

|
| Stored at 4C |

Fig. 2 Flowchart of preparation of the mussel extract.
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Fig. 3 Photograph and procedures of a SIS joint tensile test.
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Fig. 4 Procedures of making a SIS joint using SPHG.
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Fig. 5 Comparison of strengths of SIS bonds using various adhesives.
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