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[ Abstract] Objective: To explore preparation technics for improvement of 24 h cumulative release
percentage of oxymatrine ( OMT) poly ( lactic acid-co-glycolie acid) ( PLGA) microspheres ( MS).

Methods: By the Emulsified solvent evaporation (W/0/W ) , the effects of the concentration of PVA |
Tween , NaCl , PLGA and the stirring speed, external water phase volume on cumulative release per-
centage of OMT MS were investigated in the case of small changes in drug loading. Results: The opti-
mal prescription; the concentrations of PVA, NaCl, and PLGA were 1 % , 2 % ; and 125 g/L respec-
tively; the volume of external water was 100 mL; the drug-loading rate and encapsulation efficiency of
OMT-MS were 28.95% and 93. 27% respectively, and the 24 h cumulative release percentage was
8.11% . Conclusion; The 24 h cumulative release percentage of microspheres could be improved
when OMT-MS prepared under the mentioned condition.

[ Key words ] oxymatrine; polyvinyle acid; polylactic acid-glycolic acid copolymer; microspheres; 24

h cumulative release percentage; release in vitro
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J98 IR R AR 44 507 a7 sk b, (|
OMT FEAAR N THBR R, 25 25 YR BOU 26, H I 24 vk 5 0
WSPE, # L0 K EEAE SR R R
IO, BN A 25 0 fER (microspheres, MS) &
ATL 7 s i =/ =T i Yl S A RS I 790 R Ok TR )
1 ~250 pumPfUNERIR SE M, Al 463 53 1 AR Bz
THMESE AR . MS HIFIER—F R4S
HR W R 12 1815 R ) 24 0 R s R S B
KAk B, SCREAR 3 204 AS Bl VAR P it A6 e, ik 2>
AP UCEORIR i, 32 7 280 25 W0 e M L RO A
JRREVE . FLER - BRIk 2R L B W) (PLGA ) | LR
(PLA) 1) ] Bt 085 43 1 SR A3 0 o — S8 AL Bk Al
K, BA R EYMHAER S B Eett, g
2 I P AE A 4y 12 2 450 A 1 R 2 T A %o
OMT-PLGA-MS [yl & S H 25 50 = v se b 47 1 4
5%, BRI 4r %48 24 h BT 35.8% 7 T
U R0 B0 G R A, AR R R AT T ik
AT S IMER (OMT-MS) 24 h ZFBECE 4
RIIRFFE

1 #REGE

L1 BGn S5 He

OMT X Bt ity ( BCAR I R AE MR A FRA R
OMT J5Upk2y ( Hf [E 258 K27 ) \PLGA (50/50, 43 F
30 000, Hr R fS AR MR A BRAY R R 20
BE(PVA, 04l 415 20150227, b 5t B 0% HER
FARA ) WERRELZE bl (PBS) 4742 (MD25,
Solarbio 23] ) | W B¢ (L 765 1 B A 22 1500 A R 2
"), CE ik i al, S W e (ACE) N R
(DCM) B \ = L Jte S S AL A (NaCl) 390 [ 773
Brali, K o aideoK , s A HTRTH T 0. 45 um )
TAALUEREIE R . KQ3200 7Y 75 ifk v e 4 ( B 1l i
FEFE AL A AT R A F]) 082G HUE IR RE I Pk ( b
PR ARERII S A AN SR A 3 A BR 22 W) L XH-C 2 i i
A (GIam BB FAE) ) (SHZ-D () 2
EFR k2 2 ORI PERHMY 27 Be s A R A HD)
ME104 B 7347 K- [ MpFr 8l — $64 2408 ( L)
AR T ] PB-10 B pH i1 (8 sartorius 227 ) |
SHZ-88 RU/K {18 it 41k 177 e (V195 4 3 T BRI (X A
J7) Agilent 1100 B i R0HAH (3543 ( 5& [E 22 54
/AR
1.2 Hi&
1.2.1 OMT-MS il & FREGE = OMT F1 B IR
FKAE N KA, BR300 L KA, A B i

PLGA iy ACE #1 DCM I8 S VAW, B T 10 mL A
FEP A VKV SN B IR R 2K 1l
i W/0 #IFL . HHIFLE MBI A S NaCl () PVA %
Wb BB WOV Z L. WOV R
FLA7 B FHE 2% NaCl 35 W00 B, vk v i sl 4
FET A 2t e, B 2okt IR e LA L
VR, flE , 2RI Ve 3 IR, R T 48 h BpfE
OMT-MS,
1.2.2 o3& gk & Ultiamte ® AQ-CI18
e, WshA o S K =2 (L Ny 8192
0.2, FH#E Y pH 2 3.3) , Kl K 210 nm, Ji
3# 1.0 mL/min, H:J5 4 30 °C , #EAEH 20 p,Lm o
1.2.3  J5ik2a% 55 K% AR OMT X B i
15 mg, 47K I 2 2R F 50 mL g, B
YR EE 0.3 o/L OMT Xof B8 S A 48V, 4 500 e ol
2.4.8.16.32.f OMT ##,0.45 pm fGLFLYE B
UG I UE R, A . A5 20 L gEAE, 10 S 0 TH]
Ho DA TATRR (y) X OMT ¥ B (x) EA T4 Bl 14,
[ 95 72 0 v = 23.983x +3.020 4,R* =0.999 9;
CivRUILESUAER S -l e a1
1.2.4 MS# e MERPME  HMS 10 mg,
B 10 mLEP &9 ImA @ H K 0. 6 mL, iWjiiE £
fift, A PBS 2 #pif (pH7. 4) 10 mL, = ik T 3 #
HE AR, W EER T 25 mL A5
HE A B LI, PR RE SRR S 75,0, 45 pm {4l
JEMEIE Y8 S FEREI A2 TR R 2 B R R
1.2.5 MS/{RIMNERUE A BTHGE B K JE 5
Fr4E (8 000 — 14 000 ) i #4& K & 8 J5 1 3 Bt
L —un LR Kl o K FREL OMT-MS 50 mg ‘& F
BEATAS Y, I PBS S vhii (pH7. 4,0.02 % & & A
k) 2 mL 17, H2E = O % 2% i
98 ml, (37 £0.5)°C 100 v/min ¥E3% , & M A Ab
FEHC4 mL B T, [R) B fin 4 8 (] o ] 3 R
TR o FISEIZ 0.45 wm JEME U8 5 43 51
U TET AR, AR A o R 287 2, FF 10 MS FE BURE 15
g BB IR AR
BRRAEAH Q%) = (Vg x €, 4V, x 3.C,)/
(W xX) x100% V, R B T S AEF (mL) ,
C, MABT ] S ) SE I 25 e B (g/L) , V, AR
BT (mL) , C, Ay B Z1 45 HRURE A i S0 245 4 ik
JE(g/L) , W A MS B (mg) , X 4 MS
W,
1.2.4 £ HZEXF OMT-MS ({52 [# € ACE:
DCM e {f 47 30, OMT e iy 187. 5 o/L, B[ 25
HEEA N FEXT OMT-MS #2450 B 124 h %
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1.2.4.1 RREZUEFIFZE KR E M E R [
PLGA ¥R 4 125 ¢/L, AMKAH 100 mL , 45 $ 585 Hy
500 r/min,2% NaCl,PVA %K 1% 1.5% 2% ,
Tween-80 Y H 1% 1. 5% 1 2% , 225X [m) ik )&
f) PVA Fl Tween-80 X} OMT-MS #2505 R
24 h BBUBE 2R AR

1.2.4.2 A[EEPEHEEHELE e PLGA IR
125 ¢/L,1% PVA 2% NaCl, 4p /K 4 100 mL, %
S PE3H A 500 650 % 800 r/min Af OMT-MS #;
2y BRI 24 h ERUBE R,

1.2.4.3 KA NaCl Y FEf %8¢ [ % PLGA ¥k
R 125 ¢/L, 1% PVA, 4h KA 100 mL, 35 348
7500 t/min, % %< NaCl ¥ 50 2% 3% K 4 % Fif
OMT-MS #5245 LB FH 24 h BRI 0%,

1.2.4.4 A[i] PLGA ¥k BEX} OMT-MS (1540
& NaCl YRR 2% ,1% PVA , MK AH 100 mL  $i 4k
HREE 500 r/min, % %% PLGA ¥k & 120,125 %
130 g/LE} OMT-MS #2255 {4251 24 h 2R
R

1.2.4.5 AFESMKMEELE  EE PLGA ik
ok 125 g/L,j"ﬁ’ﬂfﬁEﬂ\] 500 r/min,2% NaCl ¥
FE 1% PVA ¥ B, %5 22 50 K AR R R 100,125 J%
150 mL Bf OMT-MS 25 A %51 24 h RRHE
A 573

2 #R

2.1 JriktEnsg

OMT IR EAE 2 ~ 64 mg/L J [l N 2tk 3¢
AR, 12 h HNFEM RSD 4 0.37% (n=6)
W] OMT 7£ 12 h NEE. W% B RSD {H K
0.17% (n =6), B4 RSD {45y %~ 1.06% .
0.26% K 0.21% , -4 [8] Ui 2 43 51 3k 99. 37% |
100. 38% .99.13% , RSD 435/ 0.59% . 1.31% |
0.40% , 755 25K,
2.2 PVA Fil Tween-80 %} 24 h ZEFBEM A 7 )
AL

fifi ]l Tween-80 14 FL AL 71, OMT-MS 24 i
A AL, 24 h BRBCA % 5. PVA Wk
M1 % BF, OMT-MS %k 24 5 Fl A B K 455,24 h B
B A . W1 KE 1,
2.3 PiPEEE LX) OMT-MS 24 h EFBECA 7 %
Al

WP HURE S 500 r/min B, OMT-MS #24 |
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AR 24 h BRUBCA - R 8%, R 2 K&
2,
%1 FFEIKE PVA F2 Tween-80 4+ it OMT-MS
MR E GBHEM24 h ERERETLF
Tab. 1

efficiency, and 24 h cumulative release percentage

OMT-MS drug-loading rates, encapsulation

with different concentration of PVA and Tween-80

OMT-MS( % )
FAAH WEE(%) T 24% h ZRUR
E
PVA 1 28.95  93.27 8.11
.5 19.74  63.61 19. 89
2 16. 62 53.55 39. 84
Tween-80 1 13.35 43.01 99.76
1.5 14. 68 47.29 93. 12
2 7.19 23.17 81.18

k2 TRt EH OMT-MS W # 25 & 5 %
An24 h ZEREHE 5 E
Tab.2 OMT-MS drug-loading rates , encapsulation
efficiency, and 24h cumulative release percentage

when different stirring speeds were adopted

o OMT-MS( % )
ik i Ty
RIMF
(v/min) ROt e S
PEERES
800 24.93 80. 32 34.32
650 21.75 70. 10 25.03
500 28.95 93.27 8. 11

2.4 NaCl JREEXT OMT-MS SAVBEHLE 233G 5 R
NaCl ¥ B2 2y 2% ), OMT-MS 482} i | i, £ 5
B, 24 h RBUBHCET 70 A5G, AR 3 A 3,
%3 £ NaCl 3k it OMT-MS th# 25 & 3 &%
124 h AREHE 9 F
Tab.3 OMT-MS drug-loading rates, encapsulation
efficiency, and 24 h cumulative release percentage

when different concentrations of NaCl was used

OMT-MS(% )
NaCl ¥ (% ) ] 24 h EFFE
H;w R o
RS
2 28.95 93.27 8. 11
3 16. 41 52. 88 11. 60
4 13.99 45. 07 21.42

2.5 PLGA JEEXT OMT-MS 24 h BRI T 43 5%
5 ]
PLGA ¥kJEH 125 o/L i}, il 4519 OMT-MS %24
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BB, 24 h R A o BRI 4 = 40
— 35
L& 4, ﬁi 30
2.6 SLKAHIABUG OMT-MS 24 h SRR 4> Z 3 wey
KA s e
SIKARIE 100 mL I, il # ) OMT-MS 2 B pee———
2kt AR, 24 h RBURHCET SR R B, W Y O
ERR L RE B2 R EHHR B OMT-MS 24 h £ B i 4
=4 T F PLGA ¥ Z if OMT-MS 2 25 & Fig.2 The 24 h cumulative release curve of
HHZF24h ERBREAAE OMT-MS at different stirring speeds
Tab.4 OMT-MS drug-loading rates, encapsulation <2
efficiency, and 24 h cumulative release percentage ;Jr 20
when different concentrations of PLGA was used ﬁ 15 o= 2%Nael
OMT-MS(% ) E 10 /_/ Nl
PLGA WRFE (/1) 24 h ZRE S _ﬂ,/
WE fEER . B
N RS % 5 0 15 20 25 30
120 2,55  72.67 32.41 M
125 28.95  93.27 8. 11 M3 ARl NaCl iR fC i OMT-MS 24 h 2 AR
. . . g
130 14.74 47.49 22.46 Tt 2

Fig.3 The 24 h cumulative release curve of drug-

loaded microspheres with different

£5 RIS AKAEPEF OMT-MS W% 25 & . NaCl concentration
AR 24 h ERBRE 9 F
Tab.5 OMT-MS drug-loading rates, encapsulation

= 30
efficiency, and 24 h cumulative release percentage ﬁi 25 —o— 120 gLPLGA
hen diff 1 h 1 iz 20 —a— 125 gL PLGA
when diiferent external water phase volumes {fé 15 e 130 gL PLCA
were used ‘é 10
v 5
OMT-MS( %) Bk 0 "’"—/’.——/,‘-‘
SRR (L) 24 h R L o
JHCE 53 Kl 4 7 [F PLGA & if OMT-MS 24 h £
100 28.95 93.27 8. 11 Bkt &
125 17.67 56.95 26.23 Fig.4 The 24 h cumulative release curve of drug-
150 4.51 14. 54 96. 42 loaded microspheres with different PLGA
concentrations
120
~ < 120
S &
g 100 = 100 7
¥ T, fw B[
& 60 —o—20PVA M 60 rEl
= = = ~sie
=40 — =1l %‘,‘1 & 40 50 m
¥ /___'_, —— 20113 % o -
& 20 . — R SR —
Bk 0 il —e () loa=e-
0 5 10 15 20 25 31 0 3 10 1\5 20 2 30
‘ il ’ T/
B 1 FE%E PVA #1 Tween-80 T OMT-MS 24 h BS5  FFE A GEARE OMT-MS 24 h i B #
2B % R %

Fig.1 The 24 h cumulative release curve of OMT-MS Fig.5  The 24 h cumulative release curve of drug-

with different concentrations of PVA and Tween-80 loaded microspheres with different external

water volumes
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S 2 I S i) A OMT-MS 345 T 8 m
ERZG A IR RBEWAF S (P E 25 ) % R
FOR,HREREAMBRER AT SHEZ,
24 h BB A 3 353K 5 35.8 % o N T HARH
RIEHER R, AR TN PVA W B il ik
BE BEFEHEE  NaCl ¥k %\ PLGA Y DL KA K FH {4
T 7558, IBINGE MS 24 h SRR A 405

fii ] Tween-80 1E R 2L AL MS pEask AR 22,
TEMRAFRI, 5868, PVA RIEEN 1 % B, ik
TRERVERS AT, 20 25 RE ik 3] 28.95 % , B 3 v T Hil
AbT7 s TRlE) PVA YR B b, W AR A, 2L A e
PRSI, BELTE 25 Wy 1 DO R AL 2%, R RRIR AR . B
PVA YR EE > 1% B, w] B8 i F 1 K AH 26 i B 3 K,
X TE e P R R L T 0 FL AR E 1 A
B G FLIR SR A B, TR B/ L
1M MS kAR /N, e R R, [ MK AT 12y
Vi Z B B AV R TR R, SR KA B
ISR T4 AL 00 7] S AH A 31, MS 1 [ 4
PR, 245 I R L SN B B A
W TP A E A EPR T, BRA R
A 330 0. 5 h F1 24 h BEICE 7R IR

TE MS il 5, 48 B et s ) MS 28 B¢
)R PR 2R, 3k A R Dk i TR R E MS AR K
/0N Bt 2 00 T RE A 3 K, MS RLAR B /N, MS [ 3R
T ARURE R , SRR PP 24 W B Al

TEANKARIMAE I R W) 55 , 4n NaCl, #R 7K AH
B, NAMEE B R 2208008, WK AT
F WA B K08, g R RO R FLIE 2D,
MS RIS, INTREEHI 0%, 250K 2 DUl B
BEARZERE . (H NaCl ZE3S I3 3% He i [Rl i, 38 m 1
LA, T ACE e AR M 1) 7% S2 40 b 1) 55 ff
PEAR/NT AT S8 ACE M1 AH 1] 7 22 A9 B
WA 38 MS ElfkZ 5 iR A D& ACE
SRR AERER R AE TR R R A G R, T
BCALTR , IR 25 R R

PLGA ¥ i i3 fin i 4 HLARZE B2 K, ml sk /s
PP B 7 A O AL, 5 A5 245 ) S 0 2 — 4 43 A FE
MS Hh B 25 5 2k i[RI IR o PR T 9™ L (B
AT K B PLGA ¥R B 5 T 125 g/L B, MS il £
Bl 32 B G P, AT 7 A R AR 5 R R ek , LAk
ERENEARIE N, REEIER IR 22 AR TN, 58
IR

g5 bR TE—EYa B, BRI FE R T APk
AHPRFR  NaCl ¥ B350, DL K34 fin PLGA ¥ iE , MS
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