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55 A (PLGA)E oFEWExds dfsked 7P Add wdAFe] sfuelnh £ AFolA 1p7}
7% PLGA WIRTE ARkl ow &9 SHPHe R Azl own, w|Te] ﬂﬂb 5~200 pm®]
Helell ik v el SEMo R #asigy, AAle] WEARA [P WEFS HPLCE 4
slhoick Al 9 pvA 59 F3HA Alge = s e oOFE TAHES dE F ili:iv}. v e,
Z27] W oFE wkE el PLGAS] EAFEE (8, 20, 33 W 90 kg/mol), LEAREH] E% (25 5 10 Y
20%), S-3HA| 2] ZF (PVA, gelatin @ Tween 80), 7] °F& 3-5-F (5, 10, 20 2 30%) 2 FHHE% (250,
500 ¥ 1000 rpm) 5 ZEL o] Ax HEE o3k Z“*ﬂ T odee g ? At AL wEAl
oA 1P W& Axxs AT ZH A ‘ﬂ%} = Je= 30°’ oo w A&H o)) ET,
XRD<9} DSCE 1P $Hr PLGA PIRT-9] &332l AL TAlsto] AEv7ldss 2283l

ABSTRACT : Ipriflavone (IP) stimulates proliferation and differentiation of osteoblast and also enhances
calcitonin secretion in the presence of estrogen. Poly(lactide-co-glycolide) (PLGA) due to its controllable
biodegradability and relatively good biocompatibility is one of the most significant candidates for the study of
drug controlled release system. In this study, [P-loaded PLGA microspheres (MSs) was prepared by using
conventional O/W solvent evaporation method. The size of MSs was in the range of 5~200 pm. The
morphology of MSs was characterized by SEM. And, in vitro release amounts of IP were analyzed by HPLC.
The highest encapsulation efficiency were obtained by using gelatin and polyvinyl alcohol (PVA) as emulsifiers.
The morphology, size distribution, and in vitro release pattern of MSs were changed by several preparation
parameters such as molecular weights (8, 20, 33 and 90 kg/mol), polymer concentrations (2.5, 5, 10 and 20%),
emulsifier types (PVA, gelatin and Tween 80), initial drug loading amount (5, 10, 20 and 30%) and stirring speed
(250, 500 and 1000 rpm). The release of IP in vitro was more prolonged over 30 days, with close to zero-order
pattern by controlling the preparation parameters. The physicochemical properties of IP-loaded PLGA MSs were
investigated by XRD and DSC.
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Astedeh. AR W] 2], 27 £2, 29 A
= WEsly] 93] AAREAF &R (scanning electron
microsphere, SEM)= ©]-8-3}o] #slgich Alxx v
T2 AA L)AL WEATE A $ske] 1A
o AAZZwE 799 (high performance liquid chro-
matography, HPLC)® 73}l w3 w579 &7
3hebA AAS XA 314 7](X-ray diffraction, XRD)2} Al
AL A
Fohsint

| (differential scanning calorimeter, DSC)= Sl
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N S gL, =AY ST 3
3 LA AHEE PLGARA] H-EAkFe] 217} 8,
207} 90 kg/mol (Brefo| =/Ze]FEto] = &4, 50/50, 75/25
o 75/25, Resomer RG 502 H, 752, 2! 756, Boehringer
Ingelheim, Germany)2l 7S ARg-3}ic}h A2bel (Junsei
Chem. Co., Japan), &8 d<=F (PVA, Junsei Chem. Co.,
Japan), @ Tween 80 (Junsei Chem. Co., Japan)= -3}
2 ARG AR WEAREA] o] &3 B2 Milli-
Q A3} A]2®l (Millipore, Molsheim, France)= ©]&, A
Alste] ARGl weElE 2 elo] = (MC, Tedia, Japan),
oNIEYEZ (Y4t3}te)), WEYE (Junsei Chem. Co.,
Japan) ¥ 7|E} A|eF52 HPLC 53+ AH&-sl3ith

IPE &#3 PLGA ®IYHTF 7‘1]—1—- of=e] 27] 3,
PLGA®] &A= PLGA-‘4 MCH®] 2E2ke] F=, Wyt
S 0 fapS] FRE 42 Bew o] A OW
1%6}0% v P FE ARSI (Table 1),

Table 1. Preparation Condition of IP-loaded PLGA MSs

batch il ~ PLGA  emulsifir polymer  agittion MSssize  EE’
no. drugloading MW types conc. speed

(Ch) __(kgfmol) (Wv%)  (pm)  (um) (%)
1 10 90 gelatin 10 1000 - 116
2 10 33 gelatin 10 1000 50~200 100
3 10 2 gelatin 10 1000 5~80 96
4 10 § gelatin 10 1000 - 237
5 10 2 PVA 10 1000 5~80 953
6 10 20 Tween 80 10 1000 - 101.2
7 10 20 gelatin 20 1000 10~150 101
8 10 20 gelatin 5 1000 5~80  8L6
9 10 20 gelatin 25 1000 - 40.5
10 10 20 gelatin 10 250 - 915
11 10 20 gelatin 10 500 5~100 991
12 5 20 gelatin 10 1000 5~100 906
13 20 20 gelatin 10 1000 - 913
14 30 20 gelatin 10 1000 - 813

“EE: Encapsulation efficiency.
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Ipriflavone-Loaded PLGA Microspheres 11
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Figure 1. Chemical structures of (a) IP and (b) PLGA.
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Figure 2. The surface morphology of IP-loaded PLGA MSs
with different emulsifiers. (a) batch 2 (gelatin), (b) batch 5
(PVA), and (c) batch 6 (Tween 80).
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Figure 3. The surface morphology of IP-loaded PLGA MSs
with different stirring speeds. (a) batch 10 (250 rpm), (b) batch
11 (500 rpm), and (c) batch 2 (1000 rpm).
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Figure 4. The surface morphology of IP-loaded PLGA MSs
with different initial drug loading ratio. (a) batch 2 (10%), (b)
batch 13 (20%), and (c) batch 14 (30%).
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(20%), and (d) batch 14 (30%).
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Figure 11. Effect of strring speed on IP release profiles. (a)
batch 10 (250 rpm), (b) batch 11 (500 rpm), and (c) batch 2
(1000 rpm).
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