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|3t EA4S ATk Alxe] A=&3 J-E-S MTT(3-(4,5-dimethylthiazole-2-yl)-2,5-diphenyltetrazolium-bromide)
A S o83t =8 B3l AZE %}Qa}o E 2T O] Z(ALP) B4E SAste] st SIS7E
H AAA L SIS7F FHEA] B ARAE BAE 9 Fstel Adste] o5 ¥4 AEE Bluwste] Eoth
ZAL HEHo R IHAA ETolEE Xﬂzﬂ hematoxylin¥} eosin, Egto]IF B EFAL S AAISHGTE
A/ stolBE = GA 249 SIS/PLGA BA|7} PLGA THE0.2 AME3SIS e} vlwste] & ) Z3do] ¢
ol ol SIS Well e-fsta Sle o2 A EA ] 7103 Ao g F5HIUA.

Abstract : Tissue engineering techniques require the use of a porous biodegradable/bioresorbable scaffold, which serves
as a three-dimensional template for initial cell attachment and subsequent tissue formation in both iz vitro and in vivo. Small
intestinal submucosa (SIS) has been investigated as a source of collagenous tissue with the potential to be used as
biomaterials because of its inherent strength and biocompatibility. SIS-loaded poly(Z-lactide-co-glicolide) (PLGA) scaffolds
were prepared by solvent casting/particle leaching. Characterizations of SIS/PLGA scaffold were carried out by SEM,
mercury porosimeter, and so on. Muscle-derived stem cells can be differentiated in culture into osteoblasts, chondrocytes,
and even myoblasts by the controlling the culture environment. Cellular viability and proliferation were assayed by 3-(4,5-
dimethylthiazole-2-yl)-2,5-diphenyltetrazolium-bromide (MTT) test. Osteogenic differential cells were analyzed by alkaline
phosphatase (ALP) activity. SIS/PLGA scaffolds were implanted into the back of athymic nude mouse to observe the effect
of SIS on the osteoinduction compared with controlled PLGA scaffolds. Thin sections were cut from paraffin embedded
tissues and histological sections were conducted hematoxylin and eosin (H&E), Trichrome, and von Kossa. We observed
that bone formation of SIS/PLGA hybrid scaffold as natural/synthetic scaffold was better than that of only PLGA scaffold.
It can be explained that SIS contains various kinds of bioactive molecules for osteoinduction.
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Al2F 2 2 HFERFEFe] 9000090 K) g/mole?! PLGA(ZFE}
o|= /e o] Ze}o]= Eu| 75/25, Resomer® RG 756, Boehringer
Ingelheim Chem. Co. Ltd., Germany)<} 3 v-A&°] 110000(110
K) g/mol¢] PLGA(ZEle] =/ F2to]Zeto] = EH] 50/50, Resomer®
RG 756, Boehringer Ingelheim Chem. Co. Ltd.)Q] A& AR&-3FS T
3 A3 }FEF(Orient Chem. Co., Korea)S ThF HAEZHE AL
sl B g QTEE 7|2 MEsh) st 2 a71d
EAA S A5ttt vE#AEZelo] E=(Tedia Co. Inc., USA) 5
9o RE FetefEy f7]8u= HPLC 552 ARS3SIAT) SIsE
FAAZ 3 54 B8] o 20 um =719 2 FEE AUk
(Figure 1 (C)).
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Figure 1. The preparation processing of SIS: (A) Section of porcine jejunum, (B) SIS, and (C) SEM microphotographs after freezer-milled SIS

powder (X 100).
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Figure 2. Schematic representation of the solvent casting/salt leaching method to fabricate SIS/PLGA scaffolds.
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Figure 3. SEM micrographs of SIS/PLGA scaffolds by means of the solvent casting/salt leaching: (A) PLGA, (B) PLGA/SIS (10 wt%), (C)
PLGA/SIS (20 wt%), (D) PLGA/SIS (40 wt%), and (E) PLGA /SIS (80 wt%) (X 100).
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Figure 4. Pore size distribution of SIS/PLGA scaffolds by means of
the solvent casting/salt leaching.
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Figure 5. Photographs of wetting property of SIS/PLGA scaffolds (A)
after 0 min, (B) after 1 min, (C) after 10 min, and (D) after 60 min.
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Figure 6. In vitro degradation in PBS collagenase solution of PLGA
90K, SIS-loaded PLGA 90 K, and PLGA 110 K scaffold.
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Figure 7. Measurement of cellular viability in PLGA and SIS-loaded
PLGA scaffolds by MTT assay (n=3).
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Figure 8. Alkaline phosphatase assay of PLGA and SIS-loaded PLGA
scaffolds for osteogenesis confirmation (n=3).
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Figure 9. Photographs of histochemical staining for H&E (after 4 weeks): (A) PLGA, (B) PLGA/SIS (10 wt%), (C) PLGA/SIS (20 wt%), (D)
PLGA/SIS (40 wt%), and (E) PLGA/SIS (80 wt%) (x100). m: differentiated MDSCs into osteocyte, s: SIS powder, v: vessel and p: PLGA.
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Figure 10. Photographs of histochemical staining for Trichrome to confirm collagen (after 4 weeks): (A) PLGA, (B) PLGA/SIS (10 wt%), (C)
PLGA/SIS (20 wt%), (D) PLGA/SIS (40 wt%), and (E) PLGA/SIS (80 wt%) (x100).
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Figure 11. Photographs of histochemical staining for von Kossa to confirm calcium area (after 4 weeks) : (A) PLGA, (B) PLGA/SIS (10 wt%), (C)
PLGA/SIS (20 wt%), (D) PLGA/SIS (40 wt%), and (E) PLGA/SIS (80 wt%) (< 100).
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