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=5 AT AR T sl EevlZslsEl F7 (deminerdized bone partide, DBP)-2 T A2l
(BMP)= 33l glo] IS IAIE (BMSC)2] 3k fr=3ith 2 A7olA+= DBPE 3t &3
gelol= (PLA)S} Felol=-ZE]Fete|= F5HA (PLGA) thad AAAE &l NAR/AFEHoE A
zx8}ely, 2S5 AA W AAFAR N A S o83l 5AZA leltk BMSCse Fi-3) HiAE ©]&-3}
o ZZAEZ E3}A)A Wright-Giemsa, Alizarin red, von Kossa 2! ALP gA o 2 gkelslsit). DBP7} 3%l
A X A2} DBP7} =] A] 932 A Ao BMSCsE 3153 & WA Frulg-2o] vlsle] 4hlsle] o]
=9 A A=E vwste Blkrh Az ARA Y oEEE 902% oAl Hi thEAr]|E 691
um °JAre] it} BMSCs= Wright-Giemsa, Alizarin red, von Kossa % ALP A A3} 34|22 3P} 7153
o, FEAYS £33 23 DBP7} 3 A A ANA A E 9S8l = I A|nE DBP7} gy
=2 o2 AAA A= ZEAzt d9S ERlskA] stk 22422 DBPE T3 AAAlA4 DBP
2} BMSCs7} 8 Aol 83k 89103 283}y Alg=ich

ABSTRACT : One of the significant natural bioactive materias is deminerdized bone particle (DBP) whose has a
powerful inducer of new bone growth. In this study, we devel oped the DBP loaded poly-lactide (PLA) and poly(L-
lactide-co-glycolide) (PLGA) scaffoldsfor the possibility of the gpplication of the tissue engineered bone. PLA/DBP
and PLGA/DBP scaffolds were prepared by solvent cagting/sdt leaching method and were characterized by
porosimeter, scanning eectron microscopy. BMSCs were stimulated by osteogenic medium and characterized by
histologicd stained Wright-Giemsa, Alizarin red, von Kossa, and dkaline phosphate activity (ALP). DBP
impregnated scaffolds with BMSCs were implanted into the back of athymic nude mouse to observe the effect of
DBP on the osteoinduction compared with control scaffolds. It can be observed that the porosity was above 90.2%
and the pore Sze was above 69.1 um. BMSCs could be differentiated into osteoprogenitor cells as result of wright-
giemsa, dizarin red, von Kossa and ALP staining. In in vivo study, we could observed calcification region in
PLA/DBP and PLGA/DBP groups, but calcification did not occur dmost in control scaffolds. From these results,
it seems that DBP as well as BMSCs play an important role for bone induction in PLA/DBP and PLGA/DBP
scaffolds.

Keywords : scaffold, DBP, BMSCs, osteogenesis, tissue engineered bone.
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Figure 1. Chemical structures of (a) PLA and (b) PLGA.

(b)
Figure 2. SEM microphotographys of (8) DBP and (b) DBP
powder.
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Table 1. Properties of Fabricated Porous DBP/PLGA
Scaffolds by means of Solvent Casting/Salt Leaching

DBP  sizeof volume of .. median pore
polymer content  NaCl PLGA to NaCl porot/)sny diameter
) @m)  www) ")
PLA 0  180~250 90 94.1 92.1
PLA 0 250~355 90 92.5 109.3
PLA 50  180~250 90 92.9 69.1
PLA 50  250~355 90 90.2 80.4
PLGA 0  180~250 90 97.3 120.8
PLGA 0  250~355 90 96.5 1337
PLGA 50 180~250 90 96.6 96.5
PLGA 50 250~355 90 94.8 1119

@ Pomegeneos aiizona e O%%%O

Disk-like silicone mold

Porogen : PLA, PLGA DBP (inner diameter: 7 mm)

Sodium /Methylene Powder
Chloride chloride

Salt leaching
R R in deionized
Disk-like b water for 48
Polymeric Storage in hrs
Scaffolds 8 vacuum

oven after
freezer
drying

(Diameter: 7 mm)

Figure 3. Schematic representation of the solvent casting/salt
leaching method to fabricate PLA/DBP and PLGA/DBP scaffolds.
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Table 2. The Condition of Medium for Osteogenesis
of BMSCs

groups condition of medium

Group! DMEM +FBS+antibody + B-glycerophosphate

Group !l DMEM +FBS+antibody + -glycerophosphate +vitamin D,
Group Il DMEM +FBS +antibody +Dexametasone + 5-glycerophosphate
DMEM +FBS +antibody +dexametasone + 5-glycerophosphate
+vitamin D4

t
t
t
t
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Figure 4. SEM micrographs of DBP/PLGA scaffolds by means of the solvent casting/salt leaching. (A) PLA (180~ 250 um), (B) PLA
(250~ 355um), (C) PLA/DBP (180~ 250 um), (D) PLA/DBP (250~ 355 um), (E) PLGA (180~ 250 um), (F) PLGA (250~ 355 um), (G)

PLGA/DBP (180~ 250 um), and (H) PLGA/DBP (250~ 355 um).

um E.t} 250~355 pme] A A A A Z A& Felskg
I, e E 2E AEA 90%e ] =2 =)
Yefiglel 28 AES ’“E‘:]"‘— AN o] F43jtty
A2 5, DBPL] 3Fefo fUﬂ f:i Lo °}-E &
gkolshgie). Figure 59 o3 &
2] 3hFo] 0% = 51014- 44—371 9l T’/I%E—"ﬂ < 9

753 Ao w /\]-EEJD]-

SFNRE7IAES] £ W Mg 20EET A
= A pelsiel estson], 4 A% A
Wop F ATE DAL 7%% 193 #A92

NE7} 2FAEE E3==A i) A3k FiEs)
2] S 2 Eg|slar 45 & Wright-Giemsa, Alizarin red, &
von Kossa @415 AlA8kSic) A A¥= Fgure 601 Y
i, von Ko&a GA Aol A 2FAZAA A
He Zedds A = sdeh =3 FE3) v e
A Z23h AL S ERIs] $lste] a7k 1E
o % wiRE Ak T3 AEE SISl 45 5 ALP
AT} ALP 24 e & £43k IS Fgure 77} Teble 39
Ueligleh ALP A2 28 1, 111, 11, 2 IVe] e
Aol A = Qem, 25 11} I v wsle] Boks
o gaidels B} vlelwl Dy} o A3 23 29E
ZHAIekaL AlREH, e AR 0| E, dAMERE, 1
el D7} 3 viA|elA wlmd FheE 2iEst 29E
7HAe) =3k ALP 45 4% Z3= 15 1914 137

EZ2|H, A)28¥ A|5%, 2004



Polymer (Korea), Vol. 28, No. 5, 2004

—PLA 180-250 pm
— PLA-DEP 180-250 pm
" PLA 250-355 pm
— PLA-DBP 250-355 um

Incremental Intrusion (mL/g)

T

) <, v T
XY VA e — LIRS
100 10

Pore size Diameter (um)

@

——PLGA 180-250 pm
—— PLGA-DBP 180-250 pm
~—*— PLGA 250-355 um
— PLGA-DBP 250-355 pm

Incremental Intrusion (mL/g)

A
%ﬁ“fh ‘*\¥ __ e
x*ﬁ%é& e
ékr%rg‘)(x* e =

KA i S,

100 10
Pore size Diameter (um)

(b)

Figure 5. Pore size distribution of (8) PLA/DBP and (b) PLGA/
DBP scaffolds by means of the solvent casting/sdlt leaching.
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Figure 6. Photographs of histochemica staining for (a) Wright-
Giemsa, (b) Alizarin reds, and (c) von Kossa
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Figure 7. Photographs of histochemical staining for ALP (A)
group | medium, (B) group Il medium, (C) group Il medium, and
(D) group 1V medium.

Table 3. ALP Activity of BMSCs
groups 2 weeks (n=12)

Group | 13.7+4.63
Group Il 30.3£19.53
Group Il 18.88£7.47
Group IV 40.24+24.2
p-Value 0.68

Figure 8. Photographs of histochemica staining for H& E (After
4 weeks): (A) PLA (<100), (B) PLA/DBP (<100), (C) PLGA
(< 100), and (D) PLGA/DBP ( < 100).
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Figure 9. Photographs of histochemica staining for von Kossa (After 4 weeks): (A) PLA, (B) PLA/DBPR, (C) PLA/BMSCs, (D)
PLA/DBPIBMSCs, (E) PLGA, (F) PLGA/DBP, (G) PLGA/ BMSCs, and (H) PLGA/DBP/BMSCs.
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