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ABSTRACT : Smdl intestind submucosa (SIS) is consisted with collagen and glycosaminoglycan as well as some
growth factors which can stimulate cell activity. Recently, it has been recognized that SIS has been successfully
examined in the bio-medica application as biomaterials without xenograft immuno-rgection response. We
prepared native SIS sheets and acid treated SIS sheets by acetic acid with 1 or 5-layered sheets, respectively. The
water uptake ability of native and acid trested SIS sheets was examined to evauate the possibility as wound
dressings. Morphologies of SIS sheets were characterized by SEM and the effects of various buffer solutions and
different pH solutions on the water uptake ability were observed for 16 days. We observed that the acid treated
SIS sheets had higher water uptake ability than native SIS sheets. Also, the water uptake ability of these was
dightly higher in various buffers than distilled water. In conclusion, this study suggests that native and acid
trested SIS sheets could be useful for the applications of wound dressing and biodegradable injectable materials.

Keywords : small intestinal submucosa, sheet, swelling, water uptake, wound dressing.
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(B)

Figure 1. Schematic diagram for the processing of SIS pre-
paration ; (A) section of procine jejunum and (B) dehydrated SIS.

O

17 AAskgict. old] 4 X2|H SIS | EE AIHE ¥
=72 pHe 5 oldelddck 4k HEH 9SS AEE 5
T AR Exo 219 ARG 5729 4F A
2 9IS AEE 99} U3 e Azt 7 4
E°] 5= #ye] A2{# 2 (CD-15CR, Mitutoyo Corp,,
Jpan) 5 ©|-&-3to] FA k)

SIS #1529 AR Hn|73 AF. SIS E9} 4k A=
SS FE°] v} o g 918fe] AA} AR (SEM,
Hitachi, S-2250N, Japan)= ©]-&-3}%it) SIS 4] EE 253
o] IAAF|AL o= FhA slellA 237 FelF EEh=nt
23] (Modd SC 500K, Emsoope, UK)E- ©]4-3}%] 200 C
FAL] W 7S sk SEMS Sl wEkEl o)w|A]
= olm|A] 4 =239l P-SEM (Mirero, Korea)s ©]
23k EA43)5det

44 F5ol wE SIS H_gl T 54 A% Axd
9SS HES] &8 FHEH & TS S S8k &

|

\

mt

480 A3t &

Polymer (Korea), Vol. 28, No. 6, 2004

ol 20 mLj) ooz g9 SIS HEZE Yo 3 24X7F vkA)s)
arh B F3 SIS HEE 29 22 AAE &
| n“'~7ﬂ WS S43le o=l 2] (1ol 3k
E E55E AAkslgnh®

x100 o)

T4 Aol o] &= &2 Table 101 YER It
%L°§ k%<l (PBS, phosphate buffered sdine, pH 7.2), E€]
2, HBSS (Hank's baanced st solution)-& Gibco BRL (USA)
9] AEF-S AHE-3FA k. HEPES (N-[2-hydroxyethyl] pipera-
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Q Az A 2= (Millipore, Molsheim, France)<- 1%2#@1 %]
A, AFgsteck. AEshE Aaeeel avAtk (S Pal,
USA)2] Tegaderm, ColoplastA} (Humlebak, Denmark)<]
Comfed, v}o] 2ZA} (Hwaseong, Korea)] Epicare 18]
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Tabel 1. Preparation of Various Buffers

Solution Name Content & Concentration pH

DW H,0 6.8
PBS KCI,KH,P0,, NaCl,Na,HPO, 12
HBSS KCI, KH,PO,, NaCl, HNa,P0,, D-glucose 71
Tris-Cl buffer (2-Amino-2-hydroxymethyl-1,3-propanediol) 50 mM 7.4
HEPES buffer (N-[2-hydroxyethyl]piperazine-N"-[2-ethanesulfonic 7.2

acid]) 50mM
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(A)

©

Figure 2. The appearance of dehydrated SIS sheets ; (A) native SIS sheet dried at room temperature, (B) native SIS sheet freeze-dried at

-55 C, and (C) acid treated SIS sheet freeze-dried at - 55 C.
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Table 2. Thickness of the Prepared SIS Sheets

Sample Name Thickness (mm)
S1? 0.103+0.022
SB° 0.470+0.100
AS1° 0.577+0.133
AS5 1.762+0.395

331 : 1 layered native SIS sheets. *S5 : 5 layered native SIS sheets.
°ASL : 1 layered acid treated SIS sheets. “AS5 : 5 layered acid treated
SIS shests.

=
ot F717F LAA] ke e FepAl
AR 7S 7 Qs S #elg 5= glo) (Figure 3
(A). 24 xHL2 AR 7he] 71 43 EAE 5]
Fef S 7Fx]A] &=t} (Figure 3 (B). SIS F1E] 25 A
2 gl vl FE A 7hee] wo] #HakE
=k 4F HEjEl 9IS AEE A AR} A oF
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T4l 9IS AERY SIS Felgy 5
(Figure 4 (A), (C)). < 047 mm FAE 7FA|+= 53 SIS
FE°] b SEM ARRLE B3 53] 4BV A2 Wzt
o] # o]Fol 3L Falsllel (Figure 4 (B)). 57 AF A
25l SIS A B HE E7EA] o] Lol e v
+°] I3t (Figure 4 (D). 57 4F #=|d SIS &
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FES} oo] AR i) oz kores 3o
o) 25| w2 SIS $|E B 54 AY. o7 IS AE9
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(A) (B)
Figure 3. SEM images of SIS sheets; (A) stratum compactum surface and (B) abluminal surface (X 150).

(B)

© | )

Figure 4. SEM micorphotographs of 5 layered native SIS sheet for (A) surface, (B) cross section and 5 layered acid treated SI'S sheet for
(C) surface, and (D) cross section (X 80).
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Figure 5. The water uptake in various buffers ((A) DW, (B) PBS, (C) Tris buffer, (D) HBSS buffer and (E) HEPES buffer) of native SIS
sheets, acid treated SIS sheets and commercialized wound dressings ; Tegaderm, Comfeel, Epicare and gauze.
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Figure 6. The water uptake of 1 layered native and acid treated
SIS sheet in various buffers.
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Figure 7. The water uptake of native and acid treated SIS sheet in
different pH solution.
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= 53 mHS s A7) 9S 4|E7) pH 29 1291 &
Hol| 4] Figure 4 (C)2} 22 AF 2= | EA B==
eyt 22kl ARE ok 7R 9L, pH 8 gl A
SIS 1B o7&l W3yt glict (Figure 8 (A), (C), (B).
2F 2% SIS A EE pH 2, 8 283 1291 f-ojollA
+=9d 29 JeE 22 7FAa 9L9lc} (Figure 8
(B). (D), (F))-

Al W E SIS 1B & F54 AR 4 A9 Ss

Acid treated SIS sheet

pH 2
(B)

pH 8
D)

pH 12
(3]

Figure 8. SEM image of native SIS sheets and acid treated SIS sheets. (Ieft Sde : native SIS sheets, right side : acid treated SIS sheets ;
(A) and (B) : in pH 2 solution, (C) and (D) : in pH 8 solution, (E) and (F) : in pH 12 solution) (< 100).
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Figure 9. The water uptake in DW of prepared SIS sheets and
commercidized wound dressing ; Tegaderm, Comfed, Epicare and
gauzefor 16 days.
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Figure 10. The water uptake in HEPES buffer of prepared SIS
sheets and commerciaized wound dressing ; Tegaderm, Comfed!,
Epicare and gauze for 16 days.
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Table 3. Weight Loss of the Prepared SIS Sheets in DW
and HEPES Buffer after Dipping for 16 Days '

W eight Loss (%) of SIS Sheets

Sample Name

DW HEPES buffer
s12 14.11+1.28 41.62+2.86
S5° 28.18 +1.44 29.74+0.57

AS1¢ 9.28+0.81 15.69+5.55
AS5° 11.8340.81 2512+1.36
Tegaderm 0.00%0.00 -1.611+0.24
Comfeel 25.64+0.55 22.21+0.66
Epicare 0.00£0.00 -53.20452.76
gauze 1.39+0.53 17.17+19.65

%31 : 1 layered native SIS sheets. ’S5: 5 Iayered native SIS sheets.
°ASL : 1 layered acid treated SIS sheets. 9AS5: 5 layered acid treated
SIS sheets. + Compared by the weight change of freeze-dried SIS
sheets before and after dipping for 16 days.
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