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ABSTRACT : Small intestinal 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-medical application as biomaterials without xenograft immuno-rejection 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 treated SIS sheets was examined to evaluate 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
slightly higher in various buffers than distilled water. In conclusion, this study suggests that native and acid
treated 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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Figure 1. Schematic diagram for the processing of SIS pre-
paration ; (A) section of procine jejunum and (B) dehydrated SIS.
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Q A3 28l (Millipore, Molsheim, France)s ©]-8-3}+ 7
Al, AREsE T 4ESE =40 3MA (St. Paul,
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Tabel 1. Preparation of Various Buffers

Solution Name Content & Concentration pH

DW H,0 6.8

PBS KCl, KH,PO,, NaCl, Na,HPO, 72

HBSS KCl, KH,P0,, NaCl, HNa,P0,, D-glucose 7.1

Tris-Cl buffer (2-Amino-2-hydroxymethyl-1,3-propanediol} 50 mM 7.4

HEPES buffer (N-[2-hydroxyethyllpiperazine-N"-[2-ethanesulfonic 7.2
acid]) 50 mM

E2|H, Al287d A6&E, 20043
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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 TC, and (C) acid treated SIS sheet freeze-dried at - 55 C.
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FAZE 571 FR18ST (Table 2).

Table 2. Thickness of the Prepared SIS Sheets

Sample Name Thickness (mm)

S1° 0.103+0.022
S5° 0.470£0.100
AS1¢ 0.577+0.133
AS5¢ 1.762+0.395

“$1: 1 layered native SIS sheets. ?S5 : 5 layered native SIS sheets.
°AS1 : 1 layered acid treated SIS sheets. “AS5 : 5 layered acid treated
SIS sheets.

ZA} FAF ¥nl7) 3. Figure 3+ SIS F1E9
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FAES} thyo] dA=A = 43ttt 0% =SS FUsIGYE FHeE SF oA

49 5o & SIS 4B & 35749 4¥. 499 SIS F1E9] & F54°] 2 olft & o] &A3}
Aol 7 SHFdelA ] SIS 4B & FhA0 2 FAe) v, Fe] B o wel 5%
FrdlAe £ FFAEY €53 =3t Figure 5).
£+4-& HEPES > PBS > Tris $52 > HBSS > &7

Ay g oy

A) (B)

<© D)

Figure 4. SEM micorphotographs of 5 layered native SIS sheet for (A) surface, (B) cross section and 5 layered acid treated SIS 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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o B2 22 5 4 ek SIS AEE A = 4
714 &AE FA S4xc) v wHol F
A A SIS 12 415 AArE FAdE vehd7) o
ol SIS A=} H A2 £ F4445 2= pH 680} 12
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3k} (Figure 5).
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A} SIS 21 E7} pH 29} 1291 &
—3— AF AR HE A JJrﬂEJL
i FeHl AGE dg 7R 9, pH 8 §-RellA
SIS A E& o3 ‘?19:}7} 3T} (Figure 8 (A), (O), (B)).
AF A2]= SIS 4B+ pH 2, 8 18]1 1291 g4 =3
599 24 gl g 22 7R 9i9ic) (Figure 8
(B), (D), (F)).

A7kl W& SIS HES] & F54 AR, A A== SIS

Acid treated SIS sheet

d pH 12

Figure 8. SEM image of native SIS sheets and acid treated SIS sheets. (left side : 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) ( X 100).
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Figure 9. The water uptake in DW of prepared SIS sheets and
commercialized wound dressing ; Tegaderm, Comfeel, Epicare and
gauze for 16 days.
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Figure 10. The water uptake in HEPES buffer of prepared SIS
sheets and commercialized wound dressing ; Tegaderm, Comfeel,
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'

Weight Loss (%) of SIS Sheets

Sample Name

bW HEPES buffer

§1° 14.11£1.28 41.62£2.86
§5° 28.18+1.44 29.7440.57
ASI® 9.26+0.81 15.69 £5.55
AS85¢ 11.83£0.81 2.512£1.36
Tegaderm 0.00£0.00 -1.61£0.24
Comfeel 25.64£0.55 22.2110.66
Epicare 0.00£0.00 -53.20£52.76
gauze 1.39£0.53 17.17£19.65

“S1 : 1 layered native SIS sheets. ’s5:5 layered native SIS sheets.
“AS1 : 1 layered acid treated SIS sheets. “AS5: 5 layered acid treated
SIS sheets. tCompared by the weight change of freeze-dried SIS
sheets before and after dipping for 16 days.
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