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Abstract: It has been widely accepted that costal cartilage cells (CCs) have more excellent initial proliferation capacity
than articular cartilage cells as well as the easiness for isolation and collection. This study demonstrated that CCs might
be one of the substitutes for articular cartilage cells by tissue engineered cartilage. Poly(lactic-co-glycolic acid) (PLGA)
has been extensively tested and used as scaffold material but it was limited by the low attachment of cells and the induc-
tion of inflammatory cells. Base on previous our studies, we confirmed demineralized bone particle (DBP) had the power
of the reduction of inflammatory reaction and the stimulation proliferation of cells. We fabricated PLGA scaffold loaded
with 10, 20, 40 and 80 wt% DBP and then tested the possibility of the regeneration of cartilage using CCs. Assays of
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) and scanning electron microscope (SEM) carried
out to evaluate the attachment and proliferation of CCs in DBP/PLGA scaffolds. Glycosaminoglycan (sGAG) and col-
lagen contents assay were conducted to confirm the effects of DBP on formation of extracellular matrix. This study dem-
onstrated that DBP/PLGA scaffolds showed significant positive effects on cell growth and proliferation due to the vitality
of DBP as well as the possibility of the application of CCs for tissue engineered cartilage.
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Aot * B, FFEAF] 90 kg/mole?l PLGA(poly

(lactic-co-glycolic acid), Resomer® RG756, EEl|= : S2|F
g}o]= E-H]=75:25, Boehringer Ingelheim Chem. Co. Ltd.,
Germany)E AHE-3I T TH A3 EA 2= NaCl(ESHES,
Orient Chem. Co., Korea)S AF8-31592 M, 180~250 pm =
719] JAZ AL RE 3skekEd) f7]18m= HPLC
TH S AREstsl o, AlZu ko] Qg Aok Sigma-
Aldrich(USA)lA 93] ARS-3F3ATE

DBP XM= 4. DBP= 49| HIEH-E AMS-SIH2™ Urist
o 2 A ZSIATEY E R e 2T, d9Ed
5, I, 29, 2 ARAS AAS T eSS o] g3t Al
sl AE = Esislen, Mees S22 X9
gl 124 FF T AHE AAAT F oplES
2 42N 05N HCl g2 gmud|2s}r]7] 57, PBS
(AFHZ8N)e AR8-3te] pH 742 2E3 ¥ F470RA
Zit}. DBPE= 5454 (Freezer Mill, SPEX 6700, USA)&d,
YAF= Al (sieve)ell 2] 180 um ©]te] Z71E AAUTt.

DBP/PLGA CI&2A X|X|H| MZ=. DBP/PLGA th34 A4
A= & AHE" /A F2HE o838t Axskith PLGA
1 g2 MC(HIEdlZZ28}o]=, Tedia Co. Inc., USA) 4 mLo
/314171 3 PLGA %2] 0, 10, 20, 40, 2 80 wt%7} ==
= 0, 01, 02, 04 ¥ 08¢ DBP &S #H7tstich
PLGAS] 9Hl7} H| =5 a3 E4Q] NaClks 9¢ H7tst
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HozHE At g 24 PBSE 2~3¥ AlFH § 7]
EH 9% 245 AASATE 12 mm* 7= Aokt A
232 10% PS(EI YA H/2~EF Eulo]4l, Gibco BRL,
USA, 100 units/mL)7} 23 PBSZ M|Z3I9t). 22 % 0.5
wt% ZEHAIU0]2 A¥ (Roche, USA)YE-ol] ol 37°C, 5%
COPRIAT 244171 wl kSTt 24417F 5 ujdgh 84S 70 um
nylon meshE ©]&3at] &3t & MEE 75 cm® Feh0
1331990 ©] W), MEM-alpha(Gibco BRL)®l| 10% FBS($-
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stk Feb g BAx T AZol ol
o2 A2l &ML 250 ul F3sked 105 °ColA S &
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570 nmol| A S35 E =42
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Al 7 4o FATH #4242 student's t-tests AP 3}
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23 o =2
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. MTT 242 &4 4 280 =2 Qg =l g7]
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HA] ghe ¥rpto g2 iYlE TES o8 HoR 2
AFeM = A F2ES S5 flste] At &%
¥ DBP/PLGA AA|A7} SAZA|EL] F2]of v F3e
Rl Q8 1, 3, 7 2 14U47A] BEspRoH, 11 A=
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Figure 1. Viablility of costal cartilage cells in DBP/PLGA scaffolds

analyzed by MTT assay after 1, 3, 7 and 14 days in vitro (**p<0.03,
*p<0.5).
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Figure 2. Compressive strength of DBP/PLGA scaffolds seeded
costal cartilage cells after 1, 3, 7 and 14 days in vitro (**p<0.05,
*p<0.5).
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7] 98 dFAEE A3 A3E Figure 201 YERALE &
BFHE 2|23 DBP/PLGA AAAO AlZE Fgsto] uljdA]
7hol] wet 23 A3 193} 3dA ol ¥ S U
EFlth 28y 3994 79 F<F PLGAS} 10 wt% DBP/
PLGA A AA| 9] 75 38 ©]/, 20, 40 2 80 wt% DBP/
PLGA AAAM = =7wr) 28] A F7eiiod, &
3] 10 wt% DBP/PLGA AAAAE 784 70.1 No-Z 73
=2 A= AL o= &9 WAY PLGAS] $
2Fo] B, AlE F24]8 PLGA AAA|HT} DBPS X331 #|
AN ZouZ AEFA | wpE Mxe] 71do] T <t
of FAE A= =4 UERd Ao =Z AlEHrh 1y
U 14dRel] ST F735 S I 5 Qdlem, o]
= MTT ZAze} o] A7t Apdsle] vt 2102 AlsHr).

SEMEZ S8t M=E 5 ZHah DBP ol w2 X#)A|
B SAF A2 F2l) F2]0] ke gRlsk] S8, Al
X I 3 7, 14949 SEM £ 2SI, ©1E Figure
30 YepiIt. 2 23 PLGA A AA¢F DBP7} &9 A
A e FFoE vYehte 2S & Ut PLGA
A A 2} v 25 S W) DBP7} H7HE A A|A| 2] FH oA
A7t Bol FatE] o]l S-S ERIT 4= i, 7dHT} 14
Yol M7} Wol e Z o7 ol M7t FAFEATH
I AIEEY 593 AlES} A EF BH)E Al Ee) 71de
DBP?| §do] S71E5E, uj AlZke] Aol ujet 5
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Figure 3. SEM microphotographs of costal cartilage cells morphol-
ogy in DBP/PLGA surface depending on DBP contents (magnifi-
cation with x1.0 K, scale bar =50 um).
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Figure 4. GAG contents of PLGA and DBP/PLGA scaffolds in
vitro (¥***p<0.01, **p<0.05, *p<0.5).
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Figure 5. Collagen contents of PLGA and DBP/PLGA scaffolds in
vitro (***p<0.01).
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Figure 6. Histological evaluation of costal cartilage cells constructs in vivo (a) H&E; (b) Safranin-O; (c) Alcian-blue (magnification with x200,
scale bar =300 pum).
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