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=B PEI 2R poly (L—-lactide— co—glycolide) (PLGA) E o443 22138k tgA XxAllAe] &
TE, 399 7], 339 B¥ 52 FUH AFEe] eksle] SAsket] QlolA Fa% o F shiolch £ 47
= AiE AZe iy gl #AE selslual g edel dsERS ol Y HAR Bl &
iFAAR/ e o183 Tt tEa|E 2 oheYd AHAIE Alxsisith. (3—(4,5—dimethylthiazole—2—
y) —2,5—diphenyltetrazolium—bromide) (MMT) Faie- o g3le] AzH XX Aol B5d Aia Mgl AL
7 FAEE ERIsICH, in viro @730 ] E2H 1t DNAZS Z3819th In vivo B7¢l9] AxZ1e] 2
k= ofe] deare-s ERIsly] $sle] WAy 9 3l A A 358 AXAE ol4ske] sulfated
glycosaminoglycan (sGAG) 2] A E e} 2A82Q] H715 sasigith 283 07 180~250 um B3aE
ZHz XA AN FE AZ A& Aol 923 AX A A4S B2 ofeke] AAH R A

o 22 Aol 28 Aoz AmEn:

Abstract: Biodegradable polymers have been used extensively as scaffolding materials to regenerate
new tissues and the ingrowth of tissue have been reported to be dependent directly of the porosity,
pore diameter, pore shape, and porous structure of the scaffold. In this study, porous poly (Z—lactide—
co—glycolide) (PLGA) scaffolds with five different pore sizes were fabricated to investigate the effect
of pore sizes for AF tissue regeneration. Cellular viability and proliferation were assayed by MTT
test. Hydroxyproline/DNA content of AF cells on each scaffold was measured. sGAG analyses were
performed at each time point of 2 and 6 weeks. Scaffold seeded AF cells were implanted into the back
of athymic nude mouse to observe the difference of formation of disc—like tissue depending on pore
size in vivo. We confirmed that scaffold with 180~250 um pores displayed high cell viability i vitro
and produced higher ECM than scaffold with other pore sizes in vivo.
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A2 A AFEFAYLE Y5 PLGA XA ARA thE7)2] o8k

Al e e /e R AEaest Aegsl ojales Fotkd o
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3 groex F3hel 228 wHEo] = Aol
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20~125 pm 2 WAIEE 50~250 pmgl A0% B s ok

B dyelde S gaas oilg 22384 no oA
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Al A Mg PLGA (Beto|=/2 8| a0l = &H], 75/25,
Resomer RG 756, Boehringer Ingelheim Chem. Co. Ltd.,
Germany) + H-EAFFO] 90000 g/mol?) Z3-& AMgalaich w8t
UEEdEdR o)4d U3PIER Orient Chem. Co., Korea) < 2
AR YAk =715 90~180, 180~250, 250~355, 355~495,
3 425~600 ymE AHsitt vld@ZEe}o)=(MC, Tedia Co.
Inc., USA) ¢} 0]9}9] BE 33t oFE9 718+ HPLC 534
ARE-8ISAT
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TR o8 APERS /) AR A8l PLGA
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AL 108171 A Hrtele] o)5g E3eItE S8l LHES
2174 5 mm % ¥°] 5 mm2] A ETo) Y& 3 THAE o] £3)
o] Ak2olA] 60 kef/em?9] GEoE 24417} Bt 7IsksISick 9]
F22 600 mLe] 32k TRTE 6417t mAsle] 48417 B4t
T893, 8 mTorr, —55 C F7ellM 48X17F B¢k T4 A%3)
itk ZHF-EAR MCE AlAsk] Aste] H4 1579 Bt 26T &
T B M AxAF L

HMRE M=o 22| ¥ WY AT AlEE 4~558 93 7
T 3|2 E7)9] L1~L5 AFuieRe 2esiiick Fi%
B3] Fhdo 2HE] FAND) AT AREAR S upg 2
23k Fagt AaERalE ke d9eR 423 M-Sy,
o2 0.25 wt% 2] FEAMIo)= A (Roche, Indianapolis, USA) £ 6
AzE Qislol A skodck. EepAldle)=E Aeleh 22212 100 pm =l
# (Falcon, USA)E o]€31>] AZ131, Dulbecco's modified eagle
medium (DMEM, Gibco BRL., USA) £ F—12 nutrient mixture
(Ham's F—12, Gibco BRL.), 10% $-e&3 (FBS, Gibco BRL),
1% SAA(100 units/mL FAIT} 100 pg/ml A= Enjol)
7} ERE wjokd o R et e THE & AlEH|F EekAT B
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UK) & o] &slo] of2: 7hxslolr wimsige AAE 5 15 kV
oA Z}z} 60lEE BRI

MTT BM A 458 MTT #41E o] &slo] #s)sirt. 1)
A AEE AT 12 10° AEAAAS) FES A5 F, 1,
3,7, 2 149 Aol 5 mg/mLe = MTT(EE3} 3—(4,5-¢]
HEz]olE—0-) -2, 5t EZEEE, Sigma Co.) £4&
A7fslaL 4X7FESE 5% CO; 3lell 37 C AtalolE oA mijksisl
o}, Hepd Argo] A ARAE AT A TiE A FA o]
Z(DMSO, Sigma Co.) £94& 2 mLA Yo 2417t Tk wRkslsic.
A7go] galE 84 96 ¢ ElolEe] 100 pl A 57313l ELISA
Zyo)E 2] (E—max, Molecular Device, USA) & Ag-slo] 570
nmoA FHEE SAsch
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AE AES 1x10° AZAANANE s BFaa ool &
WA A2 oo F FARIITE S|EFAZEANS] FEE 57
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ABRIESS Yl 120 TE WA Chloraminet T Reagent
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Aek(Sigma Co.)-& 500 plA FHel Y31 65 T 2204 202
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nlo) g2 2o E8]t)(Emax precision microplatereader, Molecular
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o] Axyprep ™ multisoure genomic DNA miniprep kit (Axygen
Scientific, Inc. Union, USA) 2 DNAE £2]51911 spectropho—
tometer (Biorad, USA) 2 A&Fslgiv}.

SGAG sX 4. In vivodll A A7 Aol EAse F¢o)
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X 54 FRt Hjeket 7 WA Hej ojxsle] 259} 65 Fo 7t
ko] ARAAE A&t TAAZE F 3kl &M (papain 125
pg/mL (Sigma Co.), L—cystein 5 mM(Sigma Co.), NaHPO4 100
mM (Fisher scientifi. Ltd), EDTA 5 mM(Duksan pharmaceu—
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Figure 1. SEM micrographs of porous PLGA scaffolds with (a) 90—180 pm, (b) 180—250 um, (¢) 250—355 pm, (d) 355—425 pm,

and (e) 425—600 um (x 60).
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Figure 2. Cell proliferation of annulus fibrosus cells in PLGA

scaffolds of various pore sizes by MTT assay (for 14 days). *

denotes significant difference compared with (a) of each

scaffolds (p < 0.05). (@ 90—180 pm, (b) 180—250 um, (c)

250—355 pum, (d) 355—425 pm, and (e) 425—600 pm.

o] thaA7)ell W2 AHaE MEe AHES vlwsl) Bekk® 1, 3,
7 9 149712] NZALES Figure 20 LRI 425~600 pm
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Figure 3. Total content of collagen per DNA by various pore
sizes of scaffolds (after 2 weeks in vitro). (a) 90—180 um, (b)
180—250 um, (c) 250—355 um, {(d) 355—425 pm, and (e) 425—
600 pm. * denotes significant difference compared with (a) of
each scaffolds (p <0.05).
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Figure 4. Glycosaminoglycan content by dimethyl methylene
blue assay (after 2 and 6 weeks i vive). (@ 90—180 pm, ()
180—250 pm, (c) 250—355 pm, (d) 355-425 um, and (e)
425—600 pm.
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Figure 5. Photographs of histological staining for H&E (after 2
and 6 weeks i vivo). (a) 90-180 pm, (b) 180250 pm, (c)
250—355 um, (d) 355-425 um, and (e) 425—600 pm(mag—
nification, x 200).
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Figure 6. Photographs of histological staining for Safranin—
Ofafter 2 and 6 weeks in vivo). (@) 90—180 um, (b) 180—250
pm, (¢} 250—355 um, (d) 355—425 um, and (e) 425—600 um
(magnification, x 200).
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Figure 7. Photographs of immunohistochemistry for collagen
type—I(after 2 and 6 weeks i vivo). (@) 90—180 um, ()
180—250 pm, (¢) 250—355 um, (d) 355—425 pm, and (e) 425~
600 pm (magnification, x 200).
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