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Abstract: Hydroxyapatite has osteoconductivity, biocompatibility and noninflammatory, and it has been used clinically
as artificial bone. In this study, we prepared hydroxyapatite/poly(lactic-co-glycolic acid) (PLGA) scaffolds using 0, 10,
20, 40 and 60 wt% of hydroxyapatite. We analyzed compressive strength, SEM analysis and FTIR for mechanical prop-
erty of 3D hydroxyapatite/PLGA scaffolds. For biocompatibility tests, cell proliferation and viability were measured via
MTT assay and SEM. We analyzed RT-PCR, FACS, histology (H&E, ED-1) for anti-inflammatory effect. This study
showed that hydroxyapatite hybrid scaffolds have low inflammatory reaction compared with the PLGA. This result has
a potential for the application of artificial bone graft material.
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slol=EAjo}stejo] = Rlejol = Fe)Eelol=

/8 AgS I’
ZAFEA A5 dox XX A= MEe] P24 F4,
23} 28] M E9]7])4 (extracellular matrix, ECM) & 4] o]
T3-S RS B Q1A Yol ABA AHdS 7R b
Al F7, el E]ofof gttt 2] FERE AA|A| A|Zxo|
AREEE AR 9 A EEA Z2]EFERe] =(polylactide,
PLA)®} Z]ZF2]Ze}o] = (polyglycolide, PGA) &5 541
PLGA (poly(lactic-co-glycolic acid)y= Fl= 4]&2]oRE<bd4
(FDA)?] 5918 W= S EA ol AR g4
o] ul-g- o} 22 FEH XA DA Al e Tiuto]
22 F&E I kP B AFea e A Aol 7
g+ PLGAS} slo| =S A olatEto] EE ARE-te] AAAE A
Z313 k. slo]=gAlotutelo| E= A Aol -3
Al 7Fsstal 7o) glom HSRke-S dov|A] %ot =
o] A A = thA|ste] ARE-E AL ATt

A3 ARl PLGAT 3l 34 & Esllik=o] A
dElo] 27 FH AFS Y 7+ e HHo] 3o
o|AAE A-gst7] flaf Q1A W] FA RN HSEHS
Jo7|7] %= A AEL] sto|=FA|olRElo| ES 7}
Atk E3F F oA 2A] slo|=EAolutElO| EL] A9 §
g2 27] 9ot g AAAE A=A

w2br] PLGAS} dto] EEA|olatEo] EE o] 8-5fe] XA
£ AxF F 71A% 248 FIANINL in vitro HIZES in
vivo HIZES Bl d% 43t 95 gRlstal & o]AA=
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Al & MR, Sto|=EAolTtElO| Em G A L] Qo4
Algekom A7]= 32 um ©J3Hs AHE-3HITh. PLGAZEE
ojl= Zelo|EElol= BH] 75/25, Resomer RG756, Boehringer
Ingelheim Chem. Co. Ltd., Germany)= Hd-EAgo] 90000
g/mole?l A-S AME-3t o) Wl € dlF 2 2] =(methylene
chloride, MC, Tedia Co. Inc., USA) & ©]29]o] B E 3}s}ef
3 #7140E HPLC 552 AH&sisith

310|=ZA|OHIEIO|E/PLGA CHEA XXX M|Z. o=
Aol E/PLGA Ty AAA= &0 28/ 5
Hol| oa] AZE Ut PLGAS MCol| £33t 5 slo|==
AotulEle] EE PLGA £l itk 10, 20, 40 2 60 wt%
SO 2 0.1, 02, 04 2 0.6g2 H7IsIAY i ER
o] YZEFL 250~355 umzE AE3sle] Esiid. &
ARl MCE S33] AAE| flale] Ha 5 o) 25°C
ZFL A AZ, 70% Lol sl

Mz di k. F wHjo}’d oA EZ(NIH/3T3 mouse embryo
fibroblast, KCLB21658)2} % TIt&)A| 3 (Mouse leukaemic
monocyte macrophage cell line: RAW 264.7, KCLB40071)

oo oA AAA 20l whE d o8k 2 157

£ A ZF23Y(KCLB, Seoul, Korea)ol| A A&k
NIH/3T3+= Roswell Park Memorial Institute medium(RPMI
1640, Gibco)oll 10% -Elo}E A, 1% &Y Al (antibiotics/
antimycotics)7t ¥ H#lFN I} RAW 2647 ME=
Dulbecco's modified eagle medium(DMEM, -5 SF3L
2=, Gibcoll| 10% FElo}&3, 1% YA (antibiotics/antimy-
cotics)7t FHTE HlFAES A7 5 Al F2RIel £
T3l 37°C, 5% CO, 220l sttt w2 3]
gl wAs] FAT

5l0| =EA|OIIIEIO| E/PLGA CIEM XIX|H| ZH 2L
Azt g AAAE 1A 2 Ui vy FElE BEs)
7] 918te] FAPA R U] 7 (SEM; S-2250N, Hitachi, Tokyo,
Japan)© 2 HAZSATHZE AAAG n=2). ZH2Fe] A A]A| €]
S Wko g Hok & Zek=nl A5 E (Emscope SC500K,
London, UK)Z ©]&-3}o] 200 Ae] F7 &2 WMFAYsto] &}
o|EZA|oluElo| EQ] At Jo) thy FEIE flstaA}
=g

EZT £H. A7 Tmm, 77 3mme] slo|=EA]og}
E}O|E/PLGA AAAE 247t A5 3 714 +=8lekitt. v
SEAZ7|(FTC, Sterling, Virginia, USA)S o]-&-3lo] 714
A e E Ao o] W WsEASA7]e A ke
Z378E 1.5mm, A1E £% 1 mm/min, 453 0.5NoZ
FYsHAl #-&st3ct.

FTIR. gl o] =EA|oluteto| ES} PLGAS] 313H4 W
3= B35l $J5k] FTIR(GX, Perkin Elmer, 7]=9)2 o]&-
atod 500~4000 cm™] A f]ollA S8

MEZ 2z U HEf ZE. sto]|=F Aol Elo] E/PLGA
AAAIA NIH/3T39] F-214kd 2 #iske RE2AE5 )]
starzl FARA A v 74 (SEM;  S-2250N,  Hitachi, Tokyo,
Japan)2 2 AZSIATHZE AAAG n=2). dto] =F-A]ou}E}
O|EE H7ISHA| ok WEo] PLGA AA|A|9} dlo]| = A]o}
el ES H7KE AXAS 240 YAT}. o170 NIH/A3T3
£ 1x10° A ZAAA 2 I531 1, 2 2 3 52w
&3k 5 ujekelS A 78lal PBSE AF BT 012 2.5%2)
SFERL T 8o =(Sigma)E 24 A7F Rt AFolA ag et
Z ofleke )8l (50, 60, 70, 80, 90 H 100%)S ©|-&5
Z}zF 3084 grdk & [zt of227ks shollA Eat
Zu} 229E] (Emscope SC500K, London, UK)E ©]-8-5fo] )
= Y F Z2te] Al E 1000812 g3t
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ME BN 5. slol=SAolstetol= G whe A
E 24592 W 2902 Y] S8 MTTEH 8

o}F-2-d-2,5-tFEdH| ERtEE| 3 EREulo|E) AT S Al
YBIATE NIHAT3IE 1x10° A ZAAA L] 22 95310l
3719] wjgFA o2 HA wFatdchz ARAAG n=2). vl
NZE 1, 2 2 3AAo] MTT -89 (5 mg/mL stock in PBS)S
100 uLA ¥3L 4717k &9t 37°C Q1| olEfoll A Hjkslsit).
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Figure 1. Compressive strength of PLGA scaffolds and hydroxy-
apatite/PLGA scaffolds immersed in media after 3 days.
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Figure 2. FTIR spectrum of hydroxyapatite powder, PLGA and
hydroxyapatite/PLGA scattfolds.
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Figure 3. Surface characterization of PLGA and HAp/PLGA scaf-
folds by SEM microphotographs (magnification with 300, x100
scale bar =100 um, 500 um).
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Figure 4. SEM microphotographs of NIH/3T3 cell morphology on
PLGA and HAp/PLGA scaffolds after 1, 2 and 3 days (magnification
with x1000, scale bar= 50 um, Blank arrows =NIH/3T3 cells).
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Figure 5. Cell viability of NIH/3T3 cell in PLGA and HAp/PLGA
scaffolds analyzed by MTT assay after 1, 2 and 3 days (p**<0.005,
p***<0.0005).
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Figure 6. Gene expression profiles of TNF-a, COX-2 and IL-6 in
PLGA and hydroxyapatite/PLGA scaffolds (p**<0.003, p***<0.0005).
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Figure 7. Antioxidant activity of PLGA and HAp/PLGA scaffolds.
The flow cytometry analysis shows the effects of HAp/PLGA on the
generation of ROS (A: TCP, B: cell cultured PLGA scaffold, C: cell
cultured HAp 20% D: LPS).
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Figure 8. (a) Hematoxylin & Eosin stained histological section of
tissue at PLGA scaffold and HAp/PLGA scaffolds 10, 20, 40 and
60% scatfolds after 1 and 4 weeks of implantation; (b) Fibrotic wall
thickness (magnification with x200, scale bar = 100 um) (p***<0.0005).
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Figure 9. (a) ED-1 immunohistological section of tissue at PLGA
scaffold and HAp/PLGA scaffolds 10, 20, 40 and 60% scaffolds
after 1 and 4 weeks of implantation; (b) ED-17 cell density (mag-
nification with x200, scale bar = 100 pm) (p*<0.05).
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