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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 m vitro
and produced higher ECM than scaffold with other pore sizes in vivo.
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A2t % HEZ. PLGA (BtEfo] =/ 8] Zefo| = &1, 75/25,
Resomer RG 756, Boehringer Ingelheim Chem. Co. Ltd.,
Germany) £ F2A130] 90000 g/mold A& ARSIt w3t
Ui AR o8 A3RER(Orient Chem. Co., Korea) 2 %
AHAZ ] 715 90~180, 180~250, 250~355, 355~425,
2 425~600 ym= AEsII): vEdEZeo]=(MC, Tedia Co.
Inc., USA) &} ©]9]¢] B 318t it f718+= HPLC 5=
ARg-F3ITE
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A5 AzskAck WA 1 g2l PLGAE 5 mLe] MCell €3iist &, ot
FIEAR o] g AshERS /1 SRR AEsle] PLGA

FAIL 108171 HA Hrlelo] olgS Efslith gallE EEES
273 5 mm % #o] 5 mme] AE Eof Y § T AE 0] L]
o] AR&oA 60 kef/em®e] Qo= 24417 1t 7Igkalict ¢
F22 600 mL2 37 THGE 6AIZH} wAlste] 48413 B3t
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o]Z 0.25 wt% 2] ZEAlo]= A (Roche, Indianapolis, USA) & 6
ARRE QAHlo)A Bkl FetAMlo)|Z=E A=$t 222 100 um
%] (Falcon, USA) £ ]3] AZ11, Dulbecco's modified eagle
medium (DMEM, Gibco BRL., USA) ¢} F—12 nutrient mixture
(Ham's F—12, Gibco BRL.), 10% e84 (FBS, Gibco BRL),
1% 471100 units/mL A1} 100 pg/mL AEZER}o]A)
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o] Al W AR FHem, ARE AEE Al vk 33)A7EA] A
slo] FHe AESE SRSt
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MTT M. AEEES MTT 2458 ol8sto] AZ3Isict wl
FgAZE ARG 13 10° ALAAA Sz Ed 5 1
3,7, 3 149 Aol 5 mg/mLe] =] MTT (253} 3— (4,51
wexjo}E—2-4) —2,5-tudH EERE, Sigma Co.) £9&
A7ketan, 4XZFERE 5% CO; 3lel] 37 T IHlolE ellx uiekstal
ol Rebdl Argo] A ZRAAE ATl A tHE A ZA]
= (DMSO, Sigma Co.) 4% 2 mLA Wof 2ARF F<t wrksigich
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tical Co., Ltd))& 300 uLA ¥ 60 TellA 16A17F 5t HE&-A]
71 & DMMB(19—tlolHEHgll £5) #4185 018310 sGAG &
A Sl Al whgAIT] Z47ke] AE 50 plel
DMMB £ 200 pL-& E§slo] 525 nmeolr] F3%E 5731t
T sGAG 55 520N 22 AEe] S AR Bslesic

In vivo BB0IMS| =REHE 2M. [n vivoell X thaar]el e
PLGA AA[Alel o] 22g84] nlole taaene] 7hs/de ¥
A3p7) $1ste] wela 7% olgste] Aaslgich PLGA AXAle]
AR AZES 2x10° AF/AAA FET 5T F AT 459

=
=

o =
T

Fo] §F 2 2~3 cm AEle] o] AEglar 25 W 65 Fo
ZZte] AAAE AE51e] 10%2] E=-iell 1gsiSich a7de ]
B EESS AZS Foll 4 pmE A F FEjo)=o 1

AAE

©

Z1

@)

Aot

SOl T - W - A

M

3lal A8k 7= 3] 98] H&E, Safranin—0O, Woi=xAlsh
2 (A 18 292 (Monoclonal Anti—Collagen, Type 1, antibody
produced in mouse, Sigma Co.)) G& A&t dAnld AR
(Nikon TE—2000, Japan) 2 200uHellx] Zjaliet>

SAHA BAM. 7 23T 50 HAity EAE @RIkl on,
EA8HAS 248 Student's (—testS FBIATE A3} grol] p<
0.05% o] TF3 F-9E 2= AE 7502 Ssith

2 R EE

CREY XXM ®MIZE 2 BHEE]. 2 ATolMs 224384 vio]
@ vl APl S-gatarat Azl wE vl =71 9 vy
Lo} 2L thye] 54 2do] Bold BAE 7Rl AT At
I PLGAE olgslo] tha®d4d =49 dsht=d2 viizie] Wl
7 Fsle] Suiag/AFEoR v v lE 2k vy
AAAE AEsSiT e AAA1 e 1 Felell tigk SEM
w4 A3 Figure 10014 = 5 9kl GspERS] 717F 71
off wek AAA| Wi-e] =17 7kke & 5 sl Bas A
A T} thaAle) 9] dadde] sds gRlg = 3U3ith

MTT 2M. 24 8028l osto] wmghio] -84 714l
MTT BlEekEels, YA we B89 MTT ¥rRios
ATz vEEEoe] T3S o8tk MTT A& 1839

o 1=

Figure 1. SEM micrographs of porous PLGA scaffolds with (a) 90—180 um, (b) 180—250 um, (c) 250—355 pm, (d) 355—425 um,

and (e) 425—600 pm(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). (a) 90—180 pm, (b) 180—250 um, (c)
250—355 um, (d) 355—425 um, and (e) 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 pm, (b)
180—250 pm, (c) 250—355 pm, (d) 355—425 pm, and (e) 425—
600 um. * 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 vivo). (a) 90—180 pum, (b)
180—250 pm, (c) 250—355 pum, (d) 355—425 pm, 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). (@) 90—180 um, (b) 180—250 um, (c)
250—355 um, (d) 355—425 pm, and (e) 425—600 pum(mag—
nification, x 200).
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Figure 6. Photographs of histological staining for Safranin—
Of(after 2 and 6 weeks in vivo). (a) 90—180 um, (b) 180—250
um, () 250—355 pm, (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 in vivo). (@ 90—180 um, (b)
180—250 um, (c) 250—355 um, (d) 355—425 um, and (e) 425—
600 pum (magnification, x 200).
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