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Abstract: The method of water in oil in water (wi/0/w,) was utilized to prepare BMP/PLGA microspheres.
Various preparing parameters, including polymer concentration in oil phase, volume ratio of inner water
phase to oil phase, emulsification concentration in external water phase were altered during the microspheres
production. The effects of these changes on the size of the microspheres, drug loading, encapsulation
efficiency were examined. And the morphological characteristics, drug-releasing function of the microspheres
were investigated. The results show that the BMP/PLGA microspheres is good at morphology with the parti-
cles diameter at 0.5pm~5um, the envelopment ratio76.1%, and the ratio of drug loading 1.14%.However, the
initial burst release of the microspheres occurred. The initial BMP burst release exceeded 18% within 1.5
days, and approximately 75% of the drugs was released within 43.5 days was observed for BMP from
BMP-loaded microspheres and followed the Higuchi matrix model. So, the release behavior of microspheres
showed the feasibility of BMP-loaded microspheres as controlled release devices.

Keywords: Bone Morphogenetic Protein; Poly (lactic-co-glycolide); Microspheres; Double-emulsion solvent
evaporation method
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Figure 1 Scanning electron microscopy photograph of BMP/PLGA
microspheres
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Figure 2. Particle distribution of BMP/PLGA microspheres
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Tablel Preparation parameters and entrapment efficiency of mi-

crospheres
F 1 PLGARE. ALFRE. V(W) /V(O)xH Bk B RIS
o DO vowy mgkd mn o OO
5 L FAY(0)) /um /%
/geml /geml

A 0.01 0.02 1:10 1.97+0.53 59.6 1.7882
B 0.02 0.02 1:10 3.27+0.61 72.1 1.0814
C 0.03 0.02 1:10 3.94+0.87 74.5 0.745
D 0.04 0.02 1:10 5.21+1.32 77.4 0.5806
E 0.02 0.02 1:5 1.83+£0.78 58.7 1.761
F 0.02 0.02 1:15 4.234+0.97 73.5 0.735
G 0.02 0.02 1:20 4.87+0.86 74.1 0.5558
H 0.02 0.005 1:10 4.31+£0.96 57.1 0.8566
1 0.02 0.01 1:10 3.82+0.78 68.4 1.0266
J 0.02 0.03 1:10 3.13+0.72 74.7 1.1206
K 0.02 0.04 1:10 2.68+0.64 76.1 1.1414

323

/
%4
o2
o

Scientific
Research

MR, BHLIE T 2909 BN AR SO 1 e 445 21
fero HREAT PLGA RN, ORIk B 1
Ko 1 B BERE AT BT B

3.3.2 V(W) /V(O) 3k €1 33 2 A $2 1M

FZ 1 E. By F. G A V(W) /VOX 2157
Mo B AR LU K, PR G 2 R 3
AL B AR LU A8, AR R LR
WL R S TE R R 5T 2, i W, H1[) BMP
] Wy FR UM IR, M ER KA BRI T
W, P BMP 7] Wy 8, $em THek e, 5
AMNHARBE I PLGA WEAA, A1 T34 T PLGA H
i, [EERIRA IR, At Sk 2
SRR

3.3.3 FUFRE Rk EH X

X 1P H. I By . KAFAMH] PVA W03
I o 45 R TR, FUI TR E 0.005.0.01.0.02
0.03. 0.04g/mL, Frif WAL 253 514 57.1%; 68.4%-
72.1%- 74.7%F1 76.1%, Bl PVA RIEIEKR, ek
(PIRLARAT TR A, B Wt M. X e TR PVA
W m, Wy IMEREROR, TEmFLtRE, R
HT AT EGAN RS, W, i BMP AR5
PHE Wy, AT BMP 52 g = paskin
BEPRAEFE . W2 FERE R, FLREkEIY) )
LUy NNl 7 82 ok e S Y IS [ s by N A
FIIR FEA R TR AR B R 4, BRI
FERL R S 51 PR A G AL B AN, SlER B Re B
1Ko

3.4 BMP/PLGA ER K SMNERUIEBE

THERATRE UL 3. RSN SS SR 7~ BMP/PLGA
WERRESLILK IR e R, BA W B RE .
BT FEAAAE B R4y AEREAT 1.5
KB, BEBCRTIA 18%, HJG MFFEERIGH, WEkRE
FrER i BMP, BBOREHLETHRE, 3 43.5 RITAR
0.8+
0.6+

0.4+

0.2+

Accumulative release ratio(%)

0.0 T T T )
20 30 40 50
t/d

10

Figure 3. In vitro release profile of BMP/PLGAmicrosphere
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