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Abstract: Articular cartilage has an intrinsic difficulty in recovering damages, which requires its tissue
engineering treatment. Demineralized bone particle (DBP) contains various bioactive molecules. It is
widely used biomaterials in the field of tissue engineering. We developed the synthetic/natural hybrid
scaffolds with poly (lactide—co—glycolide) (PLGA) and solution of DBP. The chondrocytes were seeded
on the PLGA—DBP scaffolds and MTT assay, morphological observation, biological assay for collagen,
sGAG, and RT—PCR were performed to analyze the effect of the DBP on cell viability and extracellular
matrix secretion. In SEM observation, we observed that PLGA—DBP scaffolds had uniform porosity. As
MTT assay showed scaffolds containing DB solution had higher cell viability then only PLGA scaffolds.
The PLGA—DBP scaffolds had better ECM production than PLGA scaffold. It was proven by the higher
specific mRNA expression in the PLGA—DBP scaffold than that in PLGA scaffold. These results indicated
that PLGA—DBP scaffolds might serve as potential cell delivery vehicles and structural bases for 2 vitro
tissue engineered articular cartilage.
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Figure 1. Processing of DBP fabrication: (a) femur; (b) bone after demineralization; (c) pulverized morphology of demineralized bone.
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Al 2 T2 FEAR] 90000 g/mole?] PLGA (FElo)=/Z
gEZejo|= 1] 75/25, Resomer RG 756, Boehringer Ingelheim
Chem. Co. Ltd,, Germany) %1 3+& ARESISICE 551 IS = (Orient
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um 718 BARAE ARSI dediEZ o] = (MC, Tedia Co.
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Figure 2. Fabricating process of PLGA—DBP scaffolds.
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Z A=) $18)] ELISA Zd0]E 2t (E—max, Molecular Device,
USA)E o]831] MTT (3~ [4,5—tlo|rEx|o}E—2-A-2,5-1}
olildElER}Ee]ly BEnlo| =, Sigmal WS AlRYEISICE AlEE
AA A HEE slgsto] wieket $ 1, 3, 7, 14 12]a1 21944l
MTT €4(50 mg/mL)& 100 uLA Par 44 F3F 37 C Q1574
olelelx] wiieksigict Hek Ao VY PBSE A%o] HojA|
2] QA 3 AlEtaL tlH[E A Z Ao = (Sigma) §95 1 mL Yol 2
o] $kd3] & w7l 2JTAIE7IE 1ARE B2t S 43lsel
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ohjalo| & oS Wol 65 T 2FollA 208 9k WhSAR] 3 964
Zo]Ee] 100 puLA #Fskal ELISA Z#o]E 25 (E—max,
Molecular Device, USA) & AM319] 570 nmel 455 5793t
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Table 1. PCR Primers and Protocol for Thermal Cycling

Species  Gene Primer sequence Protocol ~ Cycles
) D=94; 30 sec
. F:B'—gcc ate ctg cgt ctg egac ctg get—3' L _
fractin R: 5'-gtg atg acc tgg ccg tca gge age—3' AZ59 L min 25
O TEBARACIECBIABEL AT o 45 sec
Typel F:5'-gat geg ttc cag ttc gag ta—3' D:%’, 30 sec _
. A=6530sec 25
collagen R:5'—ggt ctt ccg gtg gte ttg ta—3' .
Rebbit E=72; 30 sec
) D=94; 1 min
Typell F:5'-gca cec atg gac att gga ggg—3' L _
collagen R:5'-atg tit taa aaa ata cag ag—3' AZOTiImn 29
gen f-omde 8% E=72; 45 sec
F: 5'-gag atg gag ggt gag gtc—3' D045 sec
Aggrecan £28 28 15 881 828 8 A=53;30sec 35
R: 5'—acg ctg cct cgg get te—3' L
E=72; 1 min

D: Denature, A: Annealing, E: Extension.

AFEZRE] mRNAS 22)51 SuperScript ™I, RT (Invitrogen ™)
5 AR8510] cDNAR JAksiSit) olglAl AR cDNAE 2HHE
Taq DNA Z2j#eilE 38 PCR v~E7|E(Roche, Germany)
= o] g3lo] 7+ Zeo|m (F-actin, collagen type I, collagen type I,
aggrecan) & AIAA A= DNA L] E499S SEAA PCRS
Faaioict, 7} ajoln] 71 2232 Table 1] YERISICE PCR
¥ SEE DNAE 1.2% (w/v) oP7kess 7o Yo 100 Vel 251
St AN ES o 5 A IS SYBR SA4E 3 (SYBRTM
Green INucleic Acid Gel Stain, Cambrex, UK) ]| 23l A|Z}3}sk
§om 22X F3FAR] (Viber Lourmat ETX—20.M, France)

o) $1xJ5to] T,
Al Y B2

N=gat aE2 x|, § NAw/d FEH0E AZs PLGA A
A7) ke <lell DB 89S $dAIZ1 PLGA-DBP AAJA] djellx]
Az ¥ 9 Fake glelslaal SEMOE HAlglon ol
Figure 3¢l YERITE 919] F71(250~355 pm) ol wke 224l
A= G AR 3719] thge] vERTE AR Uiy, ko] o)
T TEE vt g Ao 2] o] ofgslar tito] dd Al 4tz
= ala Q= o YeRit) 3l o] vk qko® Tl AFEA Y
gl2] DBP WiEYA(PLGA—DBP) 7} @Adwe] o] alollx AlsE7} 2l
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a5 EAM PLGA-DBP X|X|A|9] 45 382k PLGA XA
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/97, T1]an AAA] kel okl el Fest ogks Seagsi) 4
A} AR A S F AR BE 4 ] ST o
507 Q= ARAHL} DB 448 $HA1Z1 A)%)A]
oM B =2 4 G S Beink o] A¥E Bl PLGA-
DBPell 358 AZAsE7F Ak GAGZF F7919) 8- 2 gt 9k
S ok Qgltk 3] 350lM PLGARF Y07 Q)= A|X|4Krt DB
FolS SN AR Al 20% oV e R SHEES BT o]
24 PLGAZ}F 7HaL Q= 474 0] DB £918- Azl o 24
=3P} Eo} KX)ol 22 BB o] Fojg Hloe} ATy
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Chondrogenesis
morphology on
PLGA-DBP

Figure 3. SEM micrographs of chondrogenesis morphology on
PLGA—DBP scaffolds at cultivation time 3 days.
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Figure 4. Water uptake ability of PLGA and PLGA—DBP scaffolds
prepared by freeze—drying method. *Corresponds to /X0.05
in comparison with PLGA scaffold for each day.

084 C_IPLGA e
[CIPLGA-DBP "
0.74 ’—‘
g [
S o5 I R
=
2 04
[}
© -
% 0.3
S
3 02
e}
0.14
0.0 !
1d 3d 7d 14d 21d
Time(day)

Figure 5. Chondrocytes proliferation in PLGA and PLGA—DBP
scaffolds after 1, 3, 7, 14 and 21 days in vitro. *Corresponds
to /X0.05 in comparison with PLGA scaffold for each day.
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Figure 6. (a) sGAG; (b) collagen contents of PLGA and
PLGA—-DBP scaffolds after 1, 2, and 3 weeks of cultivation.

#%Corresponds to /X0.01 in comparison with PLGA scaffold
for each week.
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HlEl= o Rl sGAGE] FRs 5% Avt Hol= s} o)
PLGA AAAETF PLGA-DBP A sGAG o] &els] &5
S Rl = ek 53] 1579} 35 W50 2 ARSE PLGA A
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Figure 7. Result of agarose gel electrophoresis. Gene expression
profiles of S—actin, collagen type I and collagen type II, aggrecan
as analyzed by RT—PCR on week 1, 2 and 3 (P: PLGA scaffold, D:
PLGA—DBP scaffold).
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