44 TR SR R 2009 4, 45 37 45, %2 M

RIABBMKNASREA

R OATHF X &
(R T A BE AR TR 2R B, AR B 224003)

¥ B

( Rk T BE S HOF L W 224003)

HE RSB (PLA) AR A, B R CHBEL(PVAL) A SLILAL, KRB SLIL A B A FH & S84 0%
PLA k. £ B ZT# 2 W& MRIERRA T A s b, 5 5@ 3B SR ER L CRFAE—ZLEA RE
B P RE, SRR AV, PLA RJE SUACHRE B B E 4 AR A ROR RS n R F, d
IR FEIE R R AFEZL A 100 pm 69 PLA IR RME T L5 £ EH % E A 600 r/min, PLA JRE 2 0.09 g/
mL, PVAL /R E %4 0.005 g/mL, i#dwik £ 4 1.5 mL/min, XA F—FHH T LA THRBRIBAFLT LT T Aak,

KR Rim sk RE O EA EREH

TR SOPR Rk 98 ol 4, 2 R RAR & &
B 85 1A RRRE EUAR SORA 2 I E B AR 1 ~
500 pm AYTRL/INEEER, fOBER A0 — g S BRR ST AR BR &
S R ECIR AR SE TR 2 5 OF M 3R HE- I s S
ANKILIN 1) &5 40 A5 4 TR AR, FLAM B B P Bk A1 B
A 5 N B R B A O 3R L R 4 T R R O AR
KR 1) 52 B 56 T RS 204 2 X R A T
TR I LR R Tz, JLT 8 & B A St
3, AR A7 0 2 A 380 1 B (SR8 2 7 4 L R
T ERAFRE S5 AR e HIE AT DR A L 259 1 sk
BRAET T BRI 0 FR 7 R AR — e i o
HHEEWERAER &

RFLER( PLA) & —FCHE ORI M B A R A
A= AR 2 M B R AT MR, R DA FLER LR 2
a5 R LG B A AT R S e oy MR EAEAEY
AP 2 3L Tl 0 e, B 208 W — SRR FOK, 7E R 2
AARTZ (0 I FHAT 5% o AR BT 0, v 25 1 il AR A
D5 A, AFCHE 245 4 ) B i 790 i nT DA B ok LR %, R T
ol SO TR . O ARk, B/ O A T — At H
PLA {43k, W3ATH V> & PLA fEk FH4E B2 PLA 1%
R
Tk il 700 5 O A 3L AR o B R 4 Rk L B
Rk A Mo TR AR, L DUFLAR 4 8Os
YRR D EH o B0 3 2 W AN FH 25 1) 99 A 38 2o AL A
P PH 5888 7 3L A T 2 LR, PR I R R R 2
RCER AR Y, AL BB BR o 3 Akl #4575 o b 3L
b - RN LB (O0/W) L0/0 . W/O/W . W/0/0/0
IR 4 Rk L EFH R O/W Bk, BFR
THIARARLZ R 100 wm B PLA fOBER 9 50 4 2 4%
P8, DL R E— 2 20 DL S A9 25 9 1k R) oo fl e
RIFE,

1 ZWHEHH
1.1 =& RH

PLA: 43T & 8 Ji, A &, T I BRI R il i B
R F]

ROIGEE(PVAL) « 438146, ) R PA P T

S BE A Al Ak 2E R A F

B 25 B 2 s AL 2 4l TP A KR A BRA H
1.2 B REKE

LRI FERS: D —8401 HY, K i 2Bl 2E AU
s

WO P HH A BT — 93008 5, P} 75 7R 85 45 4%
AT BR 2N ] 5

F T B (SEM) + S =570 &, | 2L
H2E AT

T RO €8 15 P680 7, £ [H Dionex Al o
1.3 fEks) & 2 Ae )

B PVAL KIE RN = DB h e — @ ¥ T
PEFE, BHC10 mL PLA (9 =50 Be i i, LI & 1Y
oS R 3 3 = VRS R I A VRO S T R A,
P P12 00 5 U148 B A L AR 43 B30 /N BROE 1l 2L AR
W o A T B PR R, 2k P BUIN B R K
InFRAE K =W B, 1 AR R o0 B B IOk s L o
UE ELS TG IR AT RN . R A TR T OGR4y
BEALHEAT 538, IF-480 SEM 43 #7 .

2 HBR5E
2.1 BEBEEWHHT
(1) FFEm 1)
ST B, T PR R, PLA Rk i Bk s

*OTTINE RS B R AN S0 R T R & H
(XKY2007015)
W fR H 491200842 24



Bli 56, 245 SREFLAR BORR 19 1 4 B iy 45

I X FEUR R R FLA RE T FL AR AR H
WK AR, VW RE 6% 78 7 LAk o BEFERT L 3 h 2
B, LB FL 5150 1 B AR e, PLA ORZEIL R AF T
CLak B de /M o HEaT 3 b, Bk Ia) X AR 1 A 5 ) B AR
AHTRL, BT LA e BEFLAGET R 2R 3 ho

(2) T AHR TR LY 1 52 el

il 5 70 7K RH A B EE 087N, PLA B BR 1 B Bk 1
AGE, HORLAR 53 A #3450 o 32 TR R K R AR R L
/N, B R R FLAR TR B B R, R RS 1S 2
Foor FLAL, FEARHE o OO R G PR I A T
IKABARFEE R 1/10,
2.2 PHEAER

HIHA & B0, 36 HE5E 2  PVAL ¥ ¥ PLA MK %
TS B S B2 MR PLA fER R A B A 4 ANHE

(1) BEdfe EE

PP R T ), LR AR R T2 R BT ) ) 1R
61 53 BBORH 7 3 S A TP 04 43 FBO0C SR B, I A 2L T 3
JIN, PR T G R A e AR T /0N o R SR FH AL 45
s AR E T, T R R R R B

(2) PVAL #e

SCEG K B, PVAL HR B, TBR 9 L 45 )N,
PRCERPERR AT, R AR o At i . Ok PVAL ¥
AR 45 PVAL XJ i AH 53 8O ASGE, fff PLA & 2E
R 4 B, 7 FLSGER M RIS 22, PVAL ¥R S 4%
K, HORG RS, 45 5 M R AR 5 Y, A5 Bk A% B
INHIELTE, R A A . U2, A1 SR PVAL ¥
JE A 1R 4 4 TR Bk B TR VA R TR M

(3) PLA #eJE

PLA ¥ B MR, SR IR AR 8 . A PLA IR
JEE BRI, JHOR B it MR, A6 A 1) 85 1 1 R Tk A 43 1K
FI P Y 23 B RE R 1S, IR R AR B K . B PLA
W BE T, AS BRI 25 4% T 22 PLA MR EERER, Y
A3 IR B RS B IR K, A6 A R BT ) ) R BN 5 B
SIRARG NG, IS Z) BUER o R T SR v B 2ok 7,
TR AE 14k B gt 25 DA PR 38 355 B, 0k e 0y b 1k

(4) T ek

SIZU0 B, U0 0 RS, Tk kAR N,
Sy 0 R N, BRLAT E [) p FL VR S T T L, FL
TR WO 245, B ERRE AR /)N, 43 A5
2.3 ERTEMALE

N TAAL T2, LA 4 AR AR N BN
ZBAWEEE =AKEY TR 1, 47 1E 3 5%
5o IERCLE TR LM T K2R3, W&

3 AT, R PLA S BRORL AR (4 32 YR P AR IR o T+
PR PVAL ¢ BE (PLA MRBE | I B . il 4% R 4%
2979100 pm Y PLA 0k, M T E & HHE N
PEAEH N 600 r/min, PVAL ¥ 4 0. 005 g/mlL,

PLA ¥ 4 0.09 g/mL, M E R 1.5 mL/min,
F1 EXEITEZRERKER

ES
A B C D
K%
i PEd B /| PVAL WeBE /| PLA WREE/ | W ok B /
r+ min ! g+ mL™! g+ mlL ! mL * min "~
1 400 0.003 0.05 1.5
2 600 0.005 0.07 2.0
800 0.007 0.09 2.5
FK2 EXXWAR
KT A YRR /
A B C D pm
1 1 1 1 1 120
2 1 2 2 2 112
3 1 3 3 3 108
4 2 1 2 3 102
5 2 2 3 1 99
6 2 3 1 2 95
7 3 1 3 2 90
8 3 2 1 3 84
9 3 3 2 1 80
Fx3 EXTWHREFT
% H FiAE [ pm
A B C D
I 340 312 299 299
1 296 295 294 297
254 283 297 295
173 113.33 104 99.67 99.67
s 98.67 98.33 98 99
/3 84.67 94.33 99 98.33
e 2 28.66 9.67 1.67 1.34

e L R 2 AR KT 1 RORLAR 2 A T T4 5 %R K
-2 MK OF 3 1 RLARE Z
2.4 BBEHH

&1 7Rt A [] 4 38BE (400,600,800 .1 000
1200 r/min) X} PLA fBRRE 428 X 0] JiT & 534K
APl 1 AT LA Y, 400 e R b, e 75 380 9 flBskokiE 28
/N, HA AR 2 5] o 3X A BT R AR Y TEORE
PEALTHRHE, £ B AW A B4R 100 pm £ 1Y
PLA TR, PR A 3 45 1 £ 600 v/ min, X 5 1F 28 52
ISR S5 RV, AR T 45 9 PLA 0K 53 A5
W5,
2.5 SEM & 4E

&2 (& 3 435 PLA TR Bk AR B 28 Fn s A4
BRFMCRDLAY SEM B R B 2 W] LU i, PLA 14



46 TR SRR R T

2009 4, 5537 B, 52 W

AR X ] ST 534/ %

100 200 300
*i?%f\'ﬂ“ / Km
¢—400r / min; m=—600 1/ min; A—800r / min;

X—1 000 r/min; *X—1 200 r/min
BT R R R R PLA G BORE 42 43 A

BREEFISIBBOIR, FROEHT, JORE BB 4 (R AR A
R —, FLIEL A AT BE 2 AL BRI 4 SR AR ME R I 1] 58 4
SRR E A . I3 AT &, 75— R
FECT PLA BORR T IF A 58 200 i, W AF7E M R
S, A BE R AE SOk il A i A el Bk 3R TS [T Ak T £k
BRI FERBA SE 4z AL, AR [ 4k ik SN IR B BT R
B B R A R BT R

52  PLA Bk SEM B

El 3 S PLA BUERIY SEM B 5

3 PLA R{Zke9 R A HT =

AT B A PLA ff 0k v 0 T8 R T B2 I 25 9
DT, Wk e PLA #ZG ek e . HF5E &K B, PLA
B TR RE AE 2% 25 W) B0 BRI, AR 25 900 14 2 I 5
BHA P, JC e U 53 A B2 ROk W] 22 2 Tl
WA, R T AN W W J1. Hokh PLA ek
YR LI 25 W) M R BE A W A T fiE L 2 2
o AR HE ) 259 B BOR BRAAR, HORLAR /AN R, HE
] 7 T AR AL AN [R], 491 2 oy 17 3K 2 8 1) H AY, 75
K B2 BROBL A2 45 W FE 20 pm 22 A7, S K G
J5 IR BI AR T T, AR v il 24 Mk B e AN R
SR E A SCBAA 3A I RRE OE T R Y
PRT & 24 ) B Al sk i) 030 A OG5 i, AE BE AT R0 SiE

K2 WA 5T T N A A T (], (ELRS T B 2ORE Bk
HARRERIAE 6 pm LUF, XA AN 23 X0 5675 JiE
PR

HEYR T A F Ok (R B BT 25 ) Bk
#/LLE, EHR T 2R TP ar % R - PLA 4
LY OR A5 G P TR R T A S H d Al T
SEPRIARTE L ROK 2L HOR B A 4 5 i 32
Tl o AN TRPREAR K o3 A B Bk T LG A2 15 ] A [+)
25 2577 30 K7 sk B —E B BRLAE O 100
pm Y 2 ORI 37°C . pH (Eh 7.4 KR 0.1
mol / L YW R R 2% vhif v ( B ARV R B) , AT
PR 25 YR CPE RERIT ST, FF 30 d PAOULIN 45 SR 22 iR
R, SR I 4.

50
40

YIS EL /%
3

% 10

0 6 12 18 24 30
i/ d
P4 #RZ5 PLA MOS0 R 25 2

M & 4 A0, FERT 4 d 25 PR AR R AP, 2 0
RO TP42, 7530 d BF B2 [ 43 %0 38.3% , %
AR BB R R BN 5 R CIE IR, et PLA
TR N 24 W EL AT B0 1 9% % B s M i, DN B T A2
U2 A I G R N THIR T 0 A 225K

SR, PLA {0 BR J& — Fhbl A7 T & 1 3 19 28
A, B 2 R i 500 B Bl 2k RS BT, 7R R A BDRE
K, N B NS IR 5 1) X — A3 20 F- Be o i Bl
BT TR, PLA TR A 4 B R B 32 Hu s FH
BB
4 #ig

LI PLA i J5CRE, YE 45 PVAL N FLALHI, K 0/
W IS IE S8 45 i PLA ek, i i IEA2 52 86 15
H IS YR 42 9 100 pm PLA 0k 09 e T2 07
2 PR EE R 600 r/min, PLA ¥ EE 4 0.09 g/ml,
PVAL ¥ 4 0. 005 g/mL, i N E R 1.5 mL/
min. 38X PLA {0kl o 20 A % AT 1, Al LA
3H 3 R T2 R A T AR RLAR 1Y A F K, R
B AN R RS Y 82 sk 4R it B R 2%

& % X #

[ 1] Thok . sk B3 00 ) 4 55 80 B 95 ( 11 . B4 38, 2006

(12):36.
(2] P, BB, Bk 4. 58 TLAR K R 3t 0 4R 25 RO 1 BT 5

HEJEL ] . 5 7 E 4, 2007( 12) :34 - 40.



Bli 56, 24 - SREFLAR TORR 19 1 4 B i 47

[3] 22l RILM BBk 19 & S PERERT S8 D] . V8 22 V5 db K2,
2007.

[4] Chen C C, Chueh JY, Tseng H, et al. Preparation and character—
ization of biodegradable PLA polymeric blends[ J] . Biomaterials,
2003,24:1167 -1173.

[5] Schwach G, Coudane J, Engel R G, et al. Influence of polymeri—
zation conditions on the hydrolytic degradation of poly( dldactide)
polymerized in the presence of stannous octoate or zinc-metal[ J] .
Biomaterials, 2002,23:993 -1 002.

[6] Dunne M, Corrigan O I, Ramtoola Z. Influence of particle size and
dissolution conditions on the degradation properties of polylactide—
co-glycolide particles[ J] . Biomaterials, 2000, 21:1659 — 1668 .

[7] SR, 50 AR, W AR B B 2 Ok 9 BIF ST R [ ) L 1 b

22,2007 (4) 125 - 29.

[8] &R, ZEW, B, % R4V R ZL AR ek & OF 58
[ J]. AR e K22 4, 2003(3) : 102 - 107.

[91 EW AREY, sk W, 5. RIARMBRG & L2 Mmoo )] .
IyF MR RS TR, 2007,23(6) : 207 -210.

[10]  Huo Dongjie, Deng Shuhai, Li Lingbing, et al. Studies on the

puid

poly (lactic-co—glycolic) acid microspheres of cisplatin for lung—
targeting| J|. International Journal of Pharmaceutics, 2005, 289
(1-2):63-67.

[ 11]  Carballido A, Vanrell R, Martinez I T, et al. Biodegradable ibu—
profenHoaded PLG A microspheres forintraarticular administration:
Effect of Labrafil addition on release in vitro[ J] . Intemational

Journal Pharmmaceutics, 2004,279( 1 -2):33 —-41.

PREPARATION AND APPLICATION OF PLA MICROPHERES
Lu Rong, Zheng Xueqin, An Jing
( School of Materials Engineering, Yancheng Institute of Technology, Yancheng 224003, China)
Dong Rui
( Department of Experiment Teaching, Yancheng Institute of Technology, Yancheng 224003, China)

ABSTRACT  Polylactic acid ( PLA) microspheres were prepared through emulsion/solvent evaporation method by choosing PLA
as foundation material and polyvinyl alcohol as emulsifier.. On the basis of ensuring the quality of produced particles, the concentration
of emulsifier and other factors were adjusted in a certain range to control the average particle sizes of microspheres after the confirmable
factors were fixed. Single factor experiment results showed that there were four factors significantly affecting the performance of the mi—
crospheres: concentration of PLA, concentration of emulsifier, stirring rate and dropping speed. The best craft to obtain PLA micro—
spheres with the diameters of about 100 pm was found through orthogonal-designed experiment: stirring rate was 600 r/min, concentra—

tion of PVAL was 0. 005 g/mL, concentration of PLA was 0. 09 g/mL and the dropping speed was 1.5 mL/min. The microspheres with

required sizes and good drug—releasing properties could be synthesized through applying this craft.

KEYWORDS polylactic acid, microspheres, preparation, application, orthogonal-designed method
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