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Z5: gvv|Zsld ZE(demineralized bone particle, DBP)2 & 349 FEQIAE AMEE7| wito] 2438
oM gel ARgEE AAASCIL B APME in vive BN T3 A EAE ATE] 98 DBPE
poly(lactic-co-glycolic acid) (PLGA)Y H7Fste] thAd AR AE Azt vz 445 23S o g Hi)
g &, 7Y A S AASK Haa AES Tc’r‘?:f/\]?i‘jr Hl FZkell PLGA, DBP/PLGA AAAE ©]2&t in vivo
3@7§°ﬂ/‘1 Z:X—]'ért—f.”q taa S #EsIIT 2 9 e F faaE FHEsk] FE|Esohegeto|zt
(glycosaminoglycan, sGAG) & Fe}Al 34 Xé‘}_% -f—xé P?iﬂfﬂ Z2)8t3 #712 H&E, Safranin-O, Alcian blue
G Wz Wrte Al 19 FE, Al 1Y S 945 s8It 2 23 DBP/PLGA AAIA A
sGAG B Z2H gdo] &2 2 9l O}Ojoui S vz AR 78S Rl

Abstract: Demineralized bone particle (DBP) is a biomaterial used widely in the field of tissue engineering. In this study,
in order to study the effect of DBP/poly(lactic-co-glycolic acid) (PLGA) scaffold on disc regeneration in vivo envi-
ronment, we prepared the porous DBP/PLGA hybrid scaffold. Disc defect was induced by removing the nucleus pulposus
tissue after incision the annulus fibrosus tissue in half and scaffolds were transplanted. After 1, 2 and 3 months later, the
extracted discs were confirmed by collagen synthesis and glycosaminoglycan (sGAG). We conducted histology (H&E,
Safranin-O, Alcian blue, Type I Collagen, Type II Collagen). From the results, it was confirmed that collagen and SGAG
content were high in DBP/PLGA scaffold, and the regeneration of intervertebral disc was possible.

Keywords: demineralized bone particle, poly(lactic-co-glycolic acid), scaffold, disc regeneration.
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Chem, Germany)= 4] 90000 g/moleS] HS A8-3191
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t}.

ClAT &4 28 NE A4S 678 7HAHE SlolE E7)
£ Domitor?} ZoletileE 1222 &3t vlHAE 4 cc FY}H
o sIHAIHS AR H SHOR 538 § L5 taA
T o 9] t2=d] AiE 2ETES je g gk &
T 225 AASA, t==3 4
= Figure 1(b), ()l HERAAS. F717F 3 mm, 27 5 mm
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cystein 5 mM(Sigma), Na,HPO, 100 mM(Fisher Scie. Ltd),
EDTA 5 mM(Duksan Pharma Co., Ltd)& 300 uL% %32
60 °CollA] 16717+ &<t WH-A1Z1 & DMMB(1,9-dimethylme-
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In vivo Z3olx] gm|g3ale 8ol 3H-E PLGA AAAE o] &3 713 tAa= Ay 671

FSiﬁd_—e View

Figure 1. (2) Macroscopic images of prepared PLGA and DBP/PLGA scaffolds (A type is uncut scaffold, B type is cut scatfold for surgery).
upper image shows the top view of fabricated scaffolds and bottom image shows the side view of them; (b) defected disc image before implan-

tation; (c) appearance of rabbit after surgery.

pel-g-H oA WAl Z47he] AE-S 50 uLel DMMB &
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SR A KAA 2] 252 Figure 1(apl YeRNATE F
A7} 3 mm, 27 SmmSl ¥7]5 Fee] o AXAE A
S 4= Utk DBPS} E35t5te] Az AR A Q] EAL T
HslelA] dorom Hdste e o AAAE AT
F AATH" E3F 225 PLGA, DBP/PLGA AAA = 4+
S2 1mm 0|2 &}, E7] Y&3E 1-2mm BE HE
gk 5 FH)e AAAE o]23H 2™ Figure 1(b), (C)oll
ERA AT

sGAG ¥ Zz2Hl EH. tj2== H3l] T8 542 sGAG
o Fepll o] FaEE Aotk v23e] HAREH

Polymer(Korea), Vol. 37, No. 6, 2013



672 A - A - $HL - ol

o] AA AR5 Lol y] 95t sGAGSF FEe 34
S 433t Control<t, blankv—_L, PLGAT, DBP/PLGA
TOF B7] YA Hia < AFH k] sGAGSH =
apﬂgq S ers B o]—‘}i_]_ Flgures 2 2 3¢ YR A.
=3 A3 Flgure 2004 B F o] Aae] %9 blank
oA 4 1, 2 2 370he] A ¥ 0.29+0.37, 0.33+0.46,
0.70+0.719] o] SA AL Al7ke] AEFE t]2==9]
Aol mmElA oJWYAIRE A F7tERA] S How 1
o} t]2==7} A9| EshE Z o R AlFHT)
PLGATIME % 1, 2 2 371€¥€o] Ad 3 3.540.02,
3.57£0.02, 4.63£0.049] TS L}E}ﬂouﬂ blank-3} H]3.
SIS W GAG F %] T7Fhe A 1T 4 it
DBP/PLGATE 74 1, 2 & 37HT4_01 At Z1.9140.10,
4.5+0.21, 6.3+0.329] S UEPH O™ 19o] AWtE o
PLGAT-ET} GAG /3 #°] AA SHEAARE 225 <4
28] o} o] Frkehs AL RIS 3ERAX =
2] Z7kel= AL delEdtt. £ blankstoll A £ 1,

12 —
. [ 11month
10 [ 2months
- [ 3months
o0 8-
E v
)
2 6 "
)
O 44 .
2-
0
control blank PLGA DBP/PLGA
a
8
[_11month
. [12months
6. I 3months

GAG (ng/mg)
i

] ﬂ
0
control blank PLGA DBP/PLGA

Figure 2. sGAG contents of bla.nk, PLGA and DBP/PLGA scaf-
folds at 1, 2 and 3 months of implantation in vivo. (a) AF; (b) NP.
Differences were considered statistically significant when *p<0.05,
**p<0.005, ***p<0.0005.
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Figure 3. Collagen contents of blank, PLGA and DBP/PLGA scaf-
folds at 1, 2 and 3 months of implantation in vivo. (a) AF; (b) NP.
Differences were considered statistically significant when *p<0.05,
**1p<0.005.
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Figure 4. Histological evaluation of AF and NP constructs iz vivo: (a) H&E; (b) Safranin-O; (c) Alcian-blue (magnification with x100, scale

bar=300 pm).
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Figure 5. Immunohistochemistry evaluation of AF and NP constructs in vivo: (a) Type I Collagen; (b) Type Il Collagen (magnification with

%100, scale bar=300 pum).
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