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Preparation of sPLLA/ LP microspheres and its in vitro release properties
LIN Yaling', ZHANG Armrgiang’, WANG Liarrshi’

(L Department of Pharmaceutical Engineering, College of Resources and Environment, South China A griculture University,
Guangzhou 510642, China; 2 Department of Polymer M aterial Science and Engineering, College of M aterial Science
and Engineering, South China University of Technology, Guangzhou 510641, China)

Abstract: Objective To prepare starshaped poly ( L-lactic acid) loaded ligustrazine phosphate
(sPLLA/ LP) microspheres and study the influence of preparation technologies on drug encapsulation efft
ciency of sPLLA/Lp microspheres and its invitro drug release Methods sPLLA/LP Microspheres were
prepared using the method of solvent evaporation and W/ O/ W emulsion. To optimize the preparation teclr
nology, an orthogonal design was applied. FT-IR and SEM were applied to characterize sSPLLA/LP micro-
spheres Results The optimized preparation technology was obtained based on range analysis and variance
analysis LP could combine with sPLLA well, and part of sPLLA were degraded after 7 dinvitro release
The release mechanism of sPLLA/LP microspheres was normr Fickian diffusing for the first 0- 48 h, i e,
the synergetic effect of polymer degradation and drug diffusing, and Fickian diffusing mechanism for the
next 48— 144 h. Conclusion The results show that the drug encapsulation efficiency of sPLLA/LP micro-
spheres is higher, with the smooth and steady LP release from the microspheres

Key words: ligustrazine phosphate (LP); starshaped poly ( L-lactic acid) (sPLLA) drug-loaded mr
crosphere; encapsulation efficiency; inwvitro drug release

Ligusticum chuan- [l (231

xiong Hort. s s

?

® :2009-12 12
: (07300675) ; ; ;

(1978—), , , ,
Tel: 13380097023 E-mail: linyaling@ scau. edu cn



* 1628 - 3 25  Chinese Traditional and Herbal Drugs 41 10 2010 10
[36] , , A ,
, , : (99 0X£0.6)% (RSD 0.6%) (99.7 %
Q5% (RSD Q5%) (1002%08)% (RSD
L-  (sPLLA) , - 0. 8%)
L710) (sPLLA/LP) 22 : -
FTIR SEM  sPLLA/LP , 50 mg/ mL sPLLA
sPLLA/LP , DCM , sPLLA ;
20 s sPLLA
1 , W/ 0 400 mL
UVv2300 ( PVA , 5 min,

) » Nicolet 6700 ( Therme W/ 0/ W 40 C 250 v/ min
Fisher ), Philips X130 ( DCM, s
Philips ) ,

, . (sPLLA/LP)
0508 14; ( 298%), 23 :
; L- sPLLA/LP , 10 mL PBS ,
(sPLLA, Pl Mw=11x10", Mw/ 30 min,
Mn= 1 35); (PVA-224, Mn= 6 000, , , 18] . PBS
95% , Nopco ); (DCM, . 295 nm ,
, ) (
3000, ) ;s PBS = ( / )
(Na2HPO+KH2PO4 ,pH 7. 2), ; x 100%
= ( /
2 ) x 100%
21 2 4 )
211 :
50 mg, 100 mL ,
PBS , , , 500 [710]
Mg/ mlL. L0 25 PVA (A) (B) (C) sPLLA
50 10 150mL 100mL , PBS (D) , 4
s , 295 nm . 1
(), A (C) . 1
A=0.0342C(r=09997), Table 1 Factors and levels of orthogonal test
0~ 75 Hg/mL
212 5 Hg/ mL A/%  B/(r® min"') C/%  D/(mg* mL™")
S .74, S S
, (99 7 £0. 72) %, RSD 3075 1 600 30 100
0 72%, (996 £ 0 84)%, RSD 4 100 1 800 40 s
0 84% Lis (4 ,
213 , 2 2
10 mg, PBS 100 mL, X 3, R
1 510mL, PBS , 2, 3
100 mL , 15 10 Hg/mL A(PVA ) B( )




P 25 Chinese Traditional and Herbal Drugs 41 10 2010 10 ° 1629 -
2 Ly (4%) 5.0 mL, 5 0mL PBS
Table 2 Design and results of Lis(4*) orthogonal test , 205 nm
A_ B ¢ b I , (0). 0
1 1 1 1 1 1 39 6
2 1 2 2 2 2 12 6 (t) ’ 1
3 1 3 3 3 3 39 1 I
4 1 4 4 4 4 20 1 L ix —0O— SPLLALP micro-spheres g)/b
14 —a—rpP
5 2 1 2 3 4 30 4 sol 1 B
6 2 2 1 4 3 15 4 1t /
7 2 3 4 1 2 515 g ] 000
8 2 4 3 2 1 38 3 A B sl
& g {;’ 8
9 3 1 3 4 2 543 g B # 60 ‘/'
10 3 2 43 1 289 = / B 40
1 3 3 1 2 4 371 = 20: iﬁ 90
12 3 4 2 1 3 42 4 £ 5
13 4 1 4 2 3 34 6 ] 0 1 2 3 4
14 4 2 3 1 4 571 018 . . — ;
s 4 R 5 4 | 8 7 24 48 72 96 120 144
16 4 4 1 3 2 68 t/h
Ki/4 219 397 247 417
Ky/4 339 285 235 307 1 sPLIA/LP
K3/4 407 341 472 263 Fig 1 Invitro rdease curves of SPLLA/ LP microspheres
K4 268 269 338 132
R 139 128 237 344 ,LP L2h 9% ’
3 sPLLA/LP 0~ 48 h ,48 h
Table 3 Analysis of variance (67.8 +3 )%, 48~ 144 h
F P> Fl ’ Higuchi
A 399 64 3 6 40 0 080 8 H ix sorr Crow ell Bak er Lons dale
B 462 51 3 74l 0067 1 Ritger- Peppas sPLLA / LP 0~ 48 h
C 1 277 39 3 20 46 0 016 8
D 1198 12 3 19 19 0018 4 48~ 144 h ’
62 43 3 4
Foo0s5(3,3)= 928 Fo01(3,3)=295 27 KBr
(0 05< | P> Fl < Q 10), C( ) D sPLLA sPLLA/LP
(sPLLA ) (I P> Fl < 7d sPLLA/LP (LP)
Q 05) R A3/B1/C3/D1, 2 4 3325cm !

PVA Q 75% 1 200 r/ min -OH ,1 418 em™ ' 486
3 0% sPLLA 300 mg/ mL cm”! C= N ; 2
25 : , 3 3265cm | . 1418cm '

, (61 4%12) %, 486 cm™ ! ,
- sPLLA/LP ; 3 3200~ 3 300
« — ” s em™ ' 1418 cm™' 486 cm™! s
. sPLLA/LP 3 1 , 74d , sP1-
LA/LP ,
26 sPLLA/LP sPLLA/LP
t sPLLA/LP 2 8 : sPLLA/ LP
Lp 10 mg sPLLA/LP . SEM ,
200 mg, , sPLLA/LP ; 7d
SmL pH 7.2  PBS , s sPLLA/LP R
100 mLL pH 7.2  PBS , , sPLLA
(3710.5) C , 100 /min, 3



* 1630 ° P 25 Chinese Traditional and Herbal Drugs 41 10 2010 10
sPLLA/LP
Table 4 Fitting of in vitro redease curves of SPLLA/ LP microspheres
;
0~ 48 h Q=1 46+ 0 0982 0 964 7
In(1- Q)= 0 023 8+ 0 083 8 Q 990 2
Hix sorr Crowell (1- Q)V3= - 0 006 69¢+ O 970 Q0 9836
Baker Lonsdale L 5(1- (1- Q)¥3)- Q= 0 002 46t- 0. 002 68 0 9963
Higu chi Q=0.104t72- 0 0205 09971
Ritger Peppas InQ= 0 569Inz- 2 51 09923
48~ 144 h Q=0.334t+ 0 524 0 998 8
In(1- Q)= 0 0384t— 1 17 0 8954
Hix sorr Crowell (1- Q)V3= - 0 005 03¢+ O 962 0 9598
Baker Lonsdale L 5(1- (1= Q)¥3)- Q= 0 003 43¢- 0. 070 8 0 9695
Higu chi 0=0.062 6:¥2+ 0 243 Q9973
Ritger Peppas InQ= 0 346Int- 1 73 Q 9979
1 Peppas (r> 0.99) , (
) , Ritger Peppas e i n
2 ' (1) n< 043
3 3265 Fickian ;(2) 0.43<n< 0.85
1!“ 4816 norr Fickian R
;5(3) n>08
4 0~ 48 h  ,sPLLA/LP Rit-
W&S ger- Peppas t n 0569,
w00  a00 200 " 500 ’ ’
H&/cm-! sPLLA/LP
> , SEM
1- sPLLA 2sPLLA/LP
¥ 7d  sPLLA/LP 41LP 7d  sPLLA/LP
F blank sPLLA microspheres 2 sPLLA/LP before release sPLLA (114 5
3sPLLA/LP after7 d release 48~ 144 h , sPLLA/LP
2 ,  Ritger Peppas t
Fig 2 FFIR
8 Spedra no0.346, ,
2
[1] ) [J-
A B 7d , 1997, 5(1): 2829
A-before 7 dinwvitro release Bafter 7d inwvitro release [2] s N , .
. . [3] , .
Fig 3 SEM Morphology of sPLLA/ LP microspheres (. . 1989, 24(12): 88F 883
3 [4] ) ) ,
[I. 2001, 32(4):
SPLLA/LP 157159
, sPLLA/LP O~ 48 h [5] ’ ’ >t
[J]. , 2009, 40( 6) :935-938
N Baker [6] i
Lonsdale H iguchi Ritger Peppas LJ]- - 2008, 39(5) : 679- 682
[7] ) , .-
(r> 099); 48~ 144h L], . 2009, 29
(r=0 998 8), Higuchi Ritger (7): 273276



P 25 Chinese Traditional and Herbal Drugs 41 10 2010 10 * 1631 -

[8] R s . [12] Ritger R L, Peppas N A. A simple equation for description
[J]- : N of solute release I Fickian and nomr Fickian release from normr
2006, 29(2): 5558 swellable devices in the form of slabs, spheres, cylinders or
[9] Veronica L, Lujan F M. sPLLA nano and microparticles for discs[J]. J Controlled Release, 1987, 5(1): 23 26
drug delivery: An overview of the methods of preparation [13] Lin YL, Zhang A Q. Synthesis and characterization of star
[J]- Macromol Biosci, 2007, 7(6): 767-783 shaped poly (D, Irlactide)-block poly ( ethylene glycol) co
[10] M cGinity ] W, Donnell P B Preparation of microspheres by polymers [J]. Polym Bull. 2010 ( Published Online, DOI
the solvent evaporation technique [J]. Ad Drug Deliv Rev, 10 1007/ 00289 010- 0252 7)
1997, 28(1): 2542 [ 14] Salaam L E, Dean D, Bray T L. In vitro degradation beha
[11] s . vior of biodegradable 4 star micelles [ J]. Polymer, 2006,
[J] , 2003, 12(8): 608611 47: 310-318

H AR, REGR, I
( , 210029)

, 173 L/(m?* h), 31 6%,
. , 50% .

’ ’ ’

:R286 02 tA :02532670(2010) 10- 163+ 04

Inorganic ceramic membrane microfiltration process coupled with ultrasonic clarification
in extracting solution of Bitong medicinal liquor
PAN Lir mei, HUANG Mirryan, GUO Lrwei

(Laboratory of Separation Engineering for Chinese M edicine Compound, Nanjing University
of Traditional Chinese Medicine, Nanjing 210029, China)

Abstract: Objective To study the application of inorganic ceramic membrane microfiltration coupled
with ultrasonic in the process of refining Bitong medicinal liquor. Methods Using flux and membrane
fouling resistance distribution as index, the differences of intermittent ultrasound, continuous ultrasound,
and norr coupled ultrasound in the clarify with Bitong liquor were studied. Results Continuous ultrasound
could significantly enhance the membrane permeability, permeation flux as high as 173 L/( m’ h),
increase the rate of flux 31 6%, reduce membrane fouling resistance effectively, particularly, deposition
on the membrane surface layer, and decrease more than 50%. Within a certain range, the enhance effect of
ultrasound on the membrane process had a positive correlaton against operating pressure and a negative
correlation against the operating temperature. Conclusion Ceramic membrane microfiltration with orr line
coupling with ultrasonic technique is a safe and effective mean of membrane separation

Key words: Bitong medicinal liquor; ceramic membrane microfiltration; ultrasound; coupling

« » 4

©) :2010-0F 18
: « 7 (2006BAI06A 04- 04)
: (1971—), , s R s
Tel: (025) 8798188 FE-mail: lin meip@ yahoo com c¢n



