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[ Abstract] Objective This study was aimed to prepare poly ( lactic—co—glycolic acid) ~ ( PLGA)
microspheres containing follicle stimulating hormone (FSH) or stem cell factor (SCF) , investigate its quality
parameters, and study the influence factors of microsphere size and encapsulation efficiency. Methods FSH and
SCF microspheres were prepared by a double emulsion—solvent evaporation method. Scanning electron microscopy
was used for the observation of microspheres. The quality parameters such as particle size, recovery, encapsulation
efficiency and drug loading were calculated. The microspheres were prepared with different molecular weight and
concentration of PLGA, and the changes about particle size and encapsulation efficiency were observed. Results
The microspheres of FSH and SCF showed regular spherical. Diameter of the particles with 6 pm to 12 pm mainly
showed a normal distribution. The rate of encapsulation and quantity of drug loading of FSH were 85.5% and 33.7
mlU/mg, and of SCF were 87.1% and 4.6 ng/mg. The particle diameter and encapsulation efficiency of microspheres
were increased when increasing molecular weight and concentration of PLGA. Conclusion This technique of double
emulsion—solvent evaporation process was simple and had a good reproducibility, and it might get uniform particle
size and high encapsulation efficiency of FSH and SCF microspheres.
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1.1

FSH, SCF. I ] - 2 & ( Poly
lactic—co—glycolic acid, PLGA) ¥k Sigma—Aldric
e, AL EOL (10 000 wpm IKA-Werk, 74
E), mshitedl (KA, fEE) , 6% 5 M
(Olympus AFIHA) , AERGTEI (LERE
Te B B A B F]) , ACCESS 4 H shidchi F1k
ERIIENT R G L R E A& (BECKMAN
ovwl, EED), ELISA M@ (RN MA ke
R A BR 28 7] RT21000C BEARL, ), HHlid
B (HAL X-650, HA) .

1.2 FSH . SCF fEki#l& 7%

DL PLGA R#iA, RAEZL - W h THR %
FSH H1 SCF 2283k . B 10 pg FSH  (SCF) ., 20
mg BEG, NIAZERI/KBECHINAKF (W), PLGA i
T CH,CL S ¥ ff, BLAL 25%A93HAE  (0) . FREL

PVALO g, S K EIF 2% 2 100 mL, ¥
FEN 1%ELHI AR A (W), FUE 4G U J5 e+
4°C.

FAINEEAEE WA Oy viB &, FLk
AAHIL 5 000 v/min BEHE2 30 s, FERHIFL (W/O) ;
KRB A W, Hr, WK &1, 4 000 ~ 6 000
v/mindif$ 3 ~ 4 min, R (W/O/W,) 5 HLBhH
FEAY 1000 v/min, VK FHEHE 2 ~3 h, X
CH.ClLy; fFAMUAGER, 2000 t/min&.L, G
WCEARAT, BUCTE. 2RIk PEA 3 i, FRRE L
WtE, BT, 60 CHIMKHE, -20 CHF
FEF5 .
121 ARSFEH PLGA I FiRHIERERT
W, AL SRRSO T BT TR
PLGA HilfEER, HEILRiR R, 3k 1.
1.2.2 AERER PLGA 15 HAMA&EAZ BN
TiE AT MR PLGA MIVREE , RN SRR AR J A0
W2,
1.3 WHEEUNBRREARSE

I RTH PLGA Sk, T 0.02%0: i 80
FAE BRER K AL, 6 WA N T 40 x 10 F5CK
FEECT AR TMERTE A I FR IR 2 500 ki
hite, B 3 pwm KR H—H0T, i — 3
TCHITEREL.  DIRERA 00 B BN IR (%) |
BRI AREARFR (wm) , 2l iR 428 4341 A L
FE. BEHLIER 100 Ak, ARAEHARE 5
fok o B B A BN R KT

W VR T I (R AR o 308 2o RO T 461 7 % o )
B Emig, RAETFEIEMEE (SEM) MEHRMER
FUA S BB AU S AN A wc: . THERER -
ki K 2.
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ER YN W
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LR T
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1.5.1 ELISA #qUETE SCFiRE X T SCF #
H O RIS GBS B B9 )55 D LA e L ELISA Il
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1.5.2 ACCESS #&ill;&iME hFSH iRE  Access
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G, PR B AR S MY . RIE R
2% 6)RY) Lumi-Phos530 IS & W E N, FFH
REFETEXT RN B AR G il . i AR
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FSH 1 SCF i KN A3 A3k 3. K 4. HRER
A a3 A BT B EDE AT LU R RERORIAR 43 A B A AT
HFIERSA (E 2, B 3) . il i AR e
e FSH N (8.6 £0.5) pm, SCF A (9.1 +0.7)
wm. OGEE T FEHLILEL 100 ek, Hob RE 528
PITEER A 92 A, IS HH R IR 92%.
2.2 PLGA E¥&HFEXREKAZAR MM

ANFSF 2= ) PLGA MSCEe 4 LM, s
PLGA 43 fshn, Hekkifmsdsgm, U 4.
2.3 A[E PLGA iR BEEXHEERALZ HI 550

AN[A] PLGA e BEXH ok b 22 52 e 1) il o 45 SR 3R
B PLGA AWK FEROK, TUEBRSEE R AR iR, T
5.
2.4 FSH{LZENEIRERL

A& 01U/, 1.0 TUL. 10 TU/L,
100 [U/L, 200 TU/L FAFRAER_EHLIE
Hi 2k,
2.5 SCF EgBk & kirE ik

3 BB 0 pg/mL., 1.0 pg/mL ., 2.5 pg/mL. 5.0
pe/mL . 10.0 wg/mL. 25 pg/mLbRAEN, HIESZK
BRI A PR ALY OD B, 2 bRl 2.
LRk 1) A5 b o i 2 e 0
Y = -0.001 821X2 +0.097 12X +0.062 851 #1 % £
H r=0.9965, Z5FFKH SCF IKETE 0 ~25 pg/mL
TEFEINEPERLF. ORI e, iR
(S .
2.6 PLGA REXRHEkEEH XM

PLGA WUk BE XA B R AR, A
PLGA WREERU3E TN, Ok IR d A Frigm, T
Kl 6.

50 TU/L.
2 il s

RESFEH PGLA i

Tab. 1 PGLA with different molecular weights

23 PVA W (%) PLGA ¥JE (%) /K PLGA 4> T &
5000 1 25 16 8 000
5000 1 25 16 14 000
5000 1 25 16 25 000
F2 AEIRER PLGA £
Tab. 2 PGLA with different concentrations
T PVA ¥ (%) PLGA 7 F& /K PLGA ¥J¥ (%)
5000 1 8 000 16 10
5000 1 14 000 16 25
5000 1 25 000 16 33
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Tab. 3 The size and distribution of FSH microspheres (jm)

FiA2sr A (wm) 0~3 3~6 6~9 9~12 12~15 > 15
MERECE () 34 113 187 127 26 13
THERTT % (%) 6.8 226 37.4 254 52 26

F 4 SCF Bk XNES T
Tab. 4 The size and distribution of SCF microspheres

B AT (wm) 0~3 3~6 6~9 9~12 12~15 > 15
HoRER (1) 28 12 175 130 31 16
TWERE 380 (%) 5.6 24 35 26 6.2 3.2
R5 REKeOKE, BHE. GHE T
Tab. 5 The recovery rate, loading capacity and g, %0 —
encapsulation efficiency of microspheres 8 100 ] A

2 mlE (%) B2t fEE (%) € L

FSH fik 59.6 33.7 mIU/mg 85.5 . I_L LL | =

SCF Tk 63.58 3.2 ng/mg 87.1 S

B2 FSHIRFEHHNER (86£1.1) pm, ERHHE
6~9 pm, HHEESDH
Fig. 2 Mean size of FSH microspheres was 8.6 + 1.1
pm, which concentrated in the 6-9 micron with
the normal distribution
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FAE Cumd
B3 SCF#EkFhiEA (91+1.3) um, ERHSHE
6~9 um, HHEESSH
Fig. 3 Mean size of SCF microspheres was (9.1 +1.3)
pm, which concentrated in the 6-9 micron with
the normal distribution
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Fag. 4 The relationship between average molecular w-
eight of PLGA and the particle size of
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PLGA and the particle size of the

microspheres
100. 00%
- —n
s
80. 00% — —
¢ 60.00%
42‘% —=— FSHELE %
D 40 00% SCEELE
20. 00%
0. 00%
10% 25 33%
PLGARIE

El6 AE PLGA REFMMBREHENXR

Fig. 6 The relationship between the concentration of

PLGA and encapsulation efficiency of
microspheres
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Y TR G, BELR (PLA) FIFL
e 1 I RILR Y (PLGA) tFILCH HRETE
RN R RS 202 s, JF HED
LWL E FDA SEUE v F T A B 2R b RS 2
FI 2 IR 2 W 3 ROkl & OB AR 2, Horp
AL - R ZE R T 2RE, Aeke
BrmZimas R, JUHES TKEEY R
IR QA e 25 il &, DRI H ET I ROk iR i
PR 28 v

AW HADSEAFARIR RS OL S, 1 3 R
S PLGA HiIfE 3 fitfiosk, 45 RB/RME ¥
OGN, WeRRAR W, PLGA X Ik
LIRS SRR S AR T ST g7/ A E
Ok E A HIEHE AT LUAEE TR (1) R
B WITE S5 HIORR 2% T (86 A 3 32 g I DR BEL 1k 1 25 490 1)
PHG Q) ®WERRSYHIM TR,
BT 25N RS W T EUEORAY L. Zhang
G AR MIE E T (BSA) Ik, MREYIK
JEM 2% b T13 8%, ALEF A 66.5% b T3
91.2%. Shenderova 2P #F 351\ 8 B & W HE AR
RN OR3-S e 2 S PN i
PLGA W& BT+, SRR duslm. e 8 ] g &
PLGA MR FE R THe S BOLIE R 4 K, TEAAIF 2%
PE R 8 B RS ORI 5 B VT 8. FE R
W] 2 BSA-PLGA #ER, PLGA ¥ B 43 5] & 400

mg/mL, 500 mg/mL, 650 mg/mL, ZFHr Lk X i
BRBIAR IR, BEE PLGA WRIEMITH R, WERkiz
FE. A5 PLGA WREE 430500 10%, 25%F1 30%
i FSH F1 SCF fsiobr 42 S R A AN TH i, 5
SCRRFRE AT

AT E X PLGA YR . AMKAH PVA MREE
il & LB B PR . N KA AR R . PLGA ¥R
L CE R SRR IR, mARE T
FSH 1 SCF f Bk ik 7« NK AR FL R 0.5 mL,
PEG HI&4 20 mg, A PLGA ¥R JE A 250 mg/mL .
HNIKA PVA W R 1% . R BEFEEE N 5000
v/min, TESLSAF T AT LURIASA 3 2 48 . RiARiE
HARER, A2 AR RIEs, E it
MEREARERL, WS MiYs, TEE LT
AL
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