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Abstract: In this study, small intestine submucosa (SIS) - hyaluronic acid (HA) sponges were prepared by freeze-drying
SIS-HA mixtures and characterized for the possible application of tissue engineered scaffold. HA of ratios of 1, 2, 5 or
10% was added to SIS dissolved in 3% (v/v) acetic acid solution. The prepared sponges were crosslinked by 50 mM of
EDC solution and were lyophilized. To analyze chemical and physical properties of the scaffold, SEM, XRD, FTIR, com-
pression test and water uptake test were used. WST assay and H&E stain was used to measure the proliferation and infil-
tration of adipose derived stem cell, respectively. ALP assay was used to evaluate the expression of osteo-differentiation.
Our study revealed that HA ratio affected cell viability and bone differentiation. In conclusion, the composite scaffold
of SIS-HA5% sponge could be considered a potential bone tissue engineering scaffold.
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Table 1. Ratio of SIS and HA in Sponges
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Figure 1. Manufacturing methods of SIS-HA sponges.
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sheko] 1, 2, 59F 10% HAMW, ~1x10° Da, Hyaluronic acid
from Rooster Comb, Wako, Japan)g 215313 (Table 1) ¢
23} 4°ColA Z42F 24A17F A7) &, o] & EEC AL
4, 220°Ce} =70 °CellA] zzt 5A17F B3tk - 5 mTorr, -60 °C
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o] 50mMe] EDC &910 2 24717k F<t Zstatdth. st
o] %l ol EDCE AAsl7] flal 37°Ce 33 S/
2 1587 53] AHT & oA 58 & 54 AxE AAG
o] FF2o7 73l SIS-HA ~EAE FE3ItH(Figure 1).
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Korea)s ©]-8-514] 3715139t} 494 2K(assay reagent) 20 uL
S 7} wellol]l #5313 37 °C F27191A4 2417F &< 98-8t
Aom whgal 100 uLe 969 ZFo]Eo) &7 F ELISA
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BEE SASA
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Figure 2. SEM images of SIS and SIS-HA sponges. Images were
taken at X150 magnifications (white scale bars, 100 pum).
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Figure 3. Compressive strength of SIS and SIS-HA sponges (n=3).
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Figure 4. Pore size of SIS and SIS-HA sponges (n=65).
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Figure 5. Water uptake ability of SIS and SIS-HA sponges (n=10).
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Figure 6. XRD patterns of SIS and various SIS-HA sponges.
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Figure 7. FTIR spectra of SIS and SIS-HA sponges; C-O bond
(arrow).
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Figure 8. Cell proliferation assay of the SIS and SIS-HA sponge for
3,7, 14 and 21 days (Bars correspond to the mean +standard devi-
ation for n=6 measurements. *p<0.05 vs. SIS group. **p<0.01 vs.
SIS group).
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Figure 9. Alkaline phosphatase activity in SIS and SIS-HA sponge
for 3, 7, 14 and 21 days (Bars correspond to the mean +standard
deviation for n=6 measurements. *»<0.05 vs. SIS group. **p<0.01
vs. SIS group).
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Figure 10. H & E staining of cell/scaffolds constructs cultured for
3 weeks in vitro. Images were taken at x50 and %100 magnifications
(gray scale bars, 200 um).
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