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ABSTRACT : Porcine small intestine submucosa (SIS) has been widely used as a biomaterial without immuno-
rejection responses. Crosslinked SIS sponges were characterized for the possibility of the bio-interactive wound
dressings and tissue engineered scaffolds. SIS powders were dissolved in 3% acetic acid aqueous solution at 48
hrs followed by pouring into mold and then fabricated by freeze-drying method. SIS sponge was prepared by
crosslinked with 1-ethyl-(3-3-dimethyl aminopropyl) carbodiimide hydrochloride (EDC) solution (deionized
water : ethanol=5 : 95) with 1~100 mM concentration for 24 hrs and lyophilized. SIS sponges were charac-
terized by scanning electron microscopy, differential scanning calorimeter, and Fourier transform infrared
spectrometer and were tested their porosity and water absorption ability. It was observed that the concentration of
EDC might be exceeded 50 mM to get good physical characteristics. In conclusion, it seems that SIS sponge
could be very useful for the applications of wound healing and tissue construction.

Keywords : small intestinal submucosa, sponge, collagen, wound dressing, crosslinking.
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Figure 1. Schematic diagram of the preparation processing of SIS. (A) : Section of porcine jejunum, (B) : SIS, and (C) : SEM
microphotographs after freezer-milled SIS powder (original magnification, X 100).
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Figure 2. Schematic diagram of SIS sponge making process.
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Figure 3. SEM measurements of SIS sponge types. (A) :

control (non-crosslinked), (B) : 1 mM, (C) : 5 mM, (D) : 10
mM, (E) : 50 mM, and (F) : 100 mM. 1 : vertical section, 2 :
horizontal section, 3 : surface and 4 : bottom.
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Table 1. Porosity and Mean Pore Diameter of EDC-
Crosslinked SIS Sponge

EDC content porosity mean pore diameter
(mM) (%) (um)
control 98 142
1 90 53

5 97 101

10 97 124

50 99 118

100 98 142

*Control : non-crosslinked SIS sponge.
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Figure 4. Porosity of SIS sponge (control (non-crosslinked),
1,5, 10, 50, and 100 mM of EDC).
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Figure 5. Water-uptake experiments of SIS sponge types (1,
5,10, 50, and 100 mM of EDC).
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Table 2. Thermal Properties of SIS Sponges accor-
ding to the Concentration of EDC Crosslink Agent

concentration of EDC AH (J/g)
control 2.11
1 mM 9.73
5 mM 10.63
10 mM 9.66
50 mM 15.10
100 mM 18.22

* Control : non-crosslinked SIS sponge.
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Figure 7. FT-IR spectroscope of SIS sponge types (control,
1, 5, 10, 50, and 100 mM) at (A) : control (non-crosslinked SIS
sponge), (B) : 1 mM, (C) : 5 mM, (D) : 10 mM, (E) : 50 mM
and (F) : 100 mM; a : amide [, b:amide II, c:amide III,
d : carboxylate salts, and e : ester.
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Figure 8. Crosslinking mechanism of SIS sponge.
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