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Preparation of 20 (S) -protopanaxadiol Polylactic Acid-glycolic
Acid Sustained Release Microspheres
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(Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China)

[ Abstract | Objective; To prepare 20 ( S) -protopanaxadiol polylactic acid-glycolic acid ( PLGA)
microspheres. Method: 20 ( S ) -protopanaxadiol PLGA microspheres were prepared by emulsion-solvent
evaporation method, with polyvinyl alcohol (PVA) as emulsifier, mixture of ethyl acetate and methylene chloride
as oil phase. Based on single factor test, with composite score of microspheres yield, encapsulation efficiency and
drug-loading as index, formulation technology was optimized by orthogonal test, then to investigate its in wvitro
release characteristics. Result; Optimized formulation technology was as following: volume ratio of O/W 1:50, the
mass fraction of PVA 0.5% , feeding dosage 20 mg. These prepared microspheres had round appearance with
average particle size of about 1.16 pum, microspheres yield of 35.58% , encapsulation efficiency of 41.76% ,
drug loading of 19. 61% . In vitro release of these microspheres within the first 0. 5 h was 18.24% , and cumulative
release was up to 98.99% in 192h. Conclusion: This optimized formulation and preparation technology was stable
and feasible. These prepared microspheres had significant sustained release effect.
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PRE4E, 5 :20(8) -/ AS BRI - LR ERBURIHl &

BRI 45 T 24 ) R TIOR8 B g2 AR D, AT
BIERR AR Y A, BRAR-RE LR
[PLGA | Bk 5 AR b kL, B T HA R4
HHZE B W AT R A v RN AR A M, B B 95 [ FDA
IV T 26 4 70 300 0 R AR R 4T L AR se e L
PLGA 2y 2 1A b, R F 216 % 70 #8 & 25 1 48 20
(S)-PPD 2B B G Bk , i 2F B M 2 K 1F 38 i 56 1t Ak il
2 T8 I A8 10 28 B ER E AT O (R Y
SR TR R 3
1 &

1100 2 41 = %% A 2 3% 2R 48 (35 [® Agilent 24
F)) ,DF-101S 7142 $4 5K 1E R i $4m 7 56 P28 (L X
T T AL ST ) , Anke LXJT- 11 B #8{i% 3 K 75 &
ZE B UL LR =R AUER ) , DZF-6050 #Y 1
25 TR (R S A FR A A ) |, Naso-ZS 90 %Y
WO KA D 22 A (9 B Malvern /A 7] ) , XL-30ESEM
RYPR AR AT H H B8 (fif == Philips-FET 28 /] ) o

20(8) -l NS B R R 25 (i & BHE B
HBRA T HEE 20090216) ,20(S) -5 A S — FE X} IR
mn (25 5 AR W A R e BT, it S 111747-
200501) , R 7R -3 4R (PLGA ,75: 25, mi {5 12
AW TERARAR), BB 1750 + 50 (PVA
1750, F 254 A BRI A BRA R , R & 4 0588
(PVA0588, g 48 — K 1), B & M nk % e il
(PVPK23-27, b fh 2 52 A BRA R ) |, 5B £ 0 ik s
BEER (PVPK29-32, 1 S 4 sol A BRA A, (F 3%
KARE)RCAEA KO ERXER G
(IGEPAL CA-630, 2% [# Sigma 2\ ) , 11 3% V> 1#} 188
(Poloxamer 188 ,BASF /] ) , i 7| ¥4 Jy 43 #r 4li .
2 HiEEER
2.1 PLGA BLERMHI % R 2L AL 745 vk i
% o FREUE B 20 (S)-PPD 1 PLGA, ¥ PLGA % fi#t
FiE A LA R P IS HLAE (O AH) , F 40 C K
B KA LA 02 A — VR KA (W)
o FLAKE S R AR E T 40 COKIB R, LLE
M EERE I 4 h A VAR, B D
(3000 r-min~")10 min, 4> B & [E Ak M REER , IF HIK
VEUR 3 WK, R OKE T 37 CHA T8 36 h, |
BEamek, %M.
2.2 G ERER 2 A2 0 BRI
2.2.1 %4 f Agilent Eclipse XDB-C,, {0 % #F
(4.6 mm x 150 mm,5 pm), i sh 1 & W5-7K (88:
12) , 33 1.0 mLemin "', #5625 °C, #0203
nm, I 55 AR B % 20 (S)-PPD I i 5 ORIL T

7 000,
2.2.2 fprifEMinyezdl M 20(S)-PPD X AR 2y
10 mg NGB FRE , & 10 mL & A, i B i A O3
B2 5 ME & W . 53 0 F 20 (S)-PPD
15 5 Wi 7 % Sk B | Wk BE 0. 021 36,0. 106 8,0. 213 6,
0.5340,1.068 0 g+ L") 2 51| XF HR 5 5 980, 40 )
35 W T b A KT R VS VR A RS 20 L R AR
TR A, 4 20 2. 1 00T (A S R A T 00 i SR
g TG AR, DA JB VAR R A R AR b U T ROl L A A, A
78 Y =13 004X +40.405(r=0.999 6) , %8
20(S)-PPD vk EE7E 0.021 36 ~1.068 0 g-L ™' 12
RIFEMEXR,
2.2.3 FEmIE PRI 20(S)-PPD f§3K 5 mg, K
FRRE N A BE 0.5 mL iR E , 55 20 W IR ik 45
M EEEAR 2 5 mL, B0, W8 LI, 0,45
om L U8 B S, e 2. 2.1 T 83 4% 1R I 2 2
LR R R € & TR e
WA = (MR 28/ TR 5 ek a i) x100% ;
MR = (LR R/ 2 ) x 100%
2.3 PARRRB AL $ 2.1 TR 7 kdl ek,
PATICER WO Ry 46 b, 43 90l 2% %€ PVA it & 3 40 7L Ak
B e PLGA Jo1 v i 45 R 32 X6 25 1 s ek il 28 1220

HY 5 1)
2.3.1 FLAb#EE  FRECPLGA 100 mg,# T 1 mL

ZHEM e WA O AHL ¥ O MR IEA0.1%
PVA1750(80 mL) W AH o, % 2 A [\ 7L 4k 3 B2 T
(2 000,1 700,1 300,850 r-min ") X} i ER H 5 T. 2
(RS20, 4% ORI 3 = (8 5 10K R/ J50RE 25 0
PLGA G i) x 100% T 55 Gk Wi 2, 25 5 43 i ok
0.98% ,5.99% ,7.28% ,67.91% , 3% 8 4 7, fk ok JiF
850 - min " B}, BT 15 fCER B0 AR B K, A AF A I ER
(R s M LAk B AE 1 700 ~2 000 r-min " H, £
ERAWCR B . o L AL # BE 1 300 remin ™',
2.3.2 PLGA WA 4 BIFREL PLGA 100,200,
300,400 mg, i & FLAL T (1 300 remin ") K& HAlh
G A AN 43 ) ) B ek, 25 SRR 4y o 35, 14%
47.56% ,36.17% ,34.64% , 32 W4 PLGA Jfi & &
£k 200,300,400 g- L~ 0F, W AH 3 A K & H
AR BV RAEAE 45 30 09 1800 A IR AT DR AR R, AN A5 G
OBk By R AR B oK, Bk ik #F PLGA & Wk JE
100 g-L°',

2.3.3  hAHEERE [ AL 1300 romin ' FL
FEE ] 5 min, FAl 25 R 2.3.1 300 R, 40l 34 &
MR- W (1:4) HE-—E&H P (1:4) N

5.



5519 5 6 1)
2013 4£ 3 A

Hh [ 52 86 07 5 2 2% 36

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 19 ,No. 6
Mar. ,2013

-G e (1:4) - WA- A HBE(1:4) . 5
HBE R O FH il 2 fok, 45 S R 43 5l ok 45.18%
1.80% ,16.73% ,31.34% ,43.03% , ik $FE 2.1 2,
B- S B (1:4) iR G WMAH .
2.3.4 JKAHZEA BRI A B LR £ ok g A
J WM B, SR BRI B . 4 N ik
PVA1750, PVA0588, PVPK23-27, PVPK29-32 } W
AHFEAT Wk ) 25 L 5% . ¥ PLGA 100 mg %5 fi% T 1
mL R CBR-— AW IR A H A (1:4) il 15 0
A, 229 A 80 mL 0. 25% 4 W A 3L 1k, # 2. 1
R 7 vk A Bk, 45 R BBk I R AR IR R
17.23% , 29.78% , 0.40% , 5.58% , W % =&
PVA0588 }1 W #.
2.3.5 O/W &L #E#: PVA0S88 Sy 7K A, HAth
TR 2.3.4 W, 5 F O/W KRB R 1:50,1:
80,1:150,1:200 A5 T il & Gl Bk, 750 Sl Bk e & 4y
B 68.01% ,49.50% ,47.69% ,24.15% . 1% ¥
O/W KRRy 1250,
2.3.6 PVA i/ #i%4e PVA KIEWIRE K&
SIVEP R PE PVA i 5340539 R 0. 1% ,0. 5%
1% 2% 544 F [ O/W (R LE 1250, H A 4% 4 [7]
2.3, 4 10l 2% ek, T IR R 4 B Sk 75, 449%
70. 66% ,70.14% ,57.53% . 4K PVA1750 5 &4 %L
H 2% 1% B fE R IR AT AR 2 A R W
JVRAE HUI ik 1 BT 2 40 %50 0. 5% B PVAT750 %
WAER W
2.3.7  ZGWAE AR O R R G E TR A
MR OBE-—A M BE(1:4) 1 mL, i A & 20(S) -
PPD 24y ik ] 33 16 AR &, i€ 30 s, 2F 38, HL 50
pL F 5 mL 5, F B 45, L B A 2t &, HPLC
W 259 5o 45 R 25 AR TP R 32,76 g-
L', W 8% 100 mg PLGA %% T 1 mL 2R £, T -
ZEMBECL:4) , m A 20(S)-PPD J5kH2 2 30 mg
IF 3 VA H 0 ek, B oS TR e, A 20 (S) -
PPD i <30 mg,
2.4 EsIIRARALTr AR K LA b, ik
PEXT SRR A B 52 i O/ W AR (PVA0588
JT R A P S A LUK IR R
N a2 5 R 2 AR bR, MR AR BEAT 255 VEAN A E
LR A TR a0 = IR x0.3 + 4
B x0.4 + 2 x0.3, WERAKFEIEL, L5
BHER AR R 2, 7 Z 0 3k 3,

EDWA BT 7R O/ W AR B L X &b T T 725 149 5 Wil
R, Hok g2 PVA it 70 80, 2 g i de /o T
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R1 20(5)-RASERIAR-EEZBREKLT

ITZEZRBWEZREKE
A B C
K ) N
O/W AR, PVAO588 Jfi it 43 41/ % i ht/mg
1 1:50 0.5 15
2 1:80 0.25 20
3 1:150 0.1 25

K2 20(8)-FEASERIR-REZBRMKRL S
TZEXABRHE

D MR EEE HAE Sa

No. A B

(Z5H) /% /% /% P
1 1 1 1 1 39.14 37.51 12.56 30.51
2 1 2 2 2 40.10 39.01 16.23 32.50
3 1 3 3 3 32.04 31.60 19.76 28.18
4 2 1 2 3 40.63 42.47 17.46 34.41
5 2 2 3 1 21.31 18.65 17.53 19.11
6 2 3 1 2 8.90 8.81 12.91 10.07
7 3 1 3 2 3.61 3.29 18.27 7.88
8 3 2 1 3 10.53 10.20 12.68 11.04
9 3 3 2 1 2.78 2.00 12.02 5.24

K, 30.397 24.267 17.207 18.287
K,  21.197 20. 883 24.050 16.817
Ky 8.053 14.497 18.390 24. 543

R 22.344 9.770 6.843 7.726

x3 REWEKFESN

Jr 2 KR SS f F P
A 756. 612 2 7.491 >0.05
B 147. 689 2 1.462 >0.05
c 80. 267 2 0.795 >0.05
D(2%) 101. 01 2

2RI AL B, C N R R 55 W0 6 8 F 1
W, PR RETZHE N ABC,, B O/W (R
FL 1:50,PVA i /0 %0 0. 5% , #% 25 4 20 mg,

2.5 Rl SRICERAL DT KX T2 4 3 4t 20
(S)-PPD fER (F3 L FE iR 42 mg) % 2.2 TR J5
LA R X 325 B 19.61% (RSD 1.89% ) , %
¥ A R 41.76% (RSD 5.57% ), F ¥y I &
35.58% (RSD 4. 12% ) o H41& & i 15 09 Bk iR & T
0. 02% it 80 FF I AT 1 min, {fi I 2) 0 HI, K
FHPOEREEE 73 Fr AU 5 Bk B ki A . &5 2R 3 41t 20
(S)-PPD fBRAYF- K42 1. 16 pum o SR A6l AL i
WL R LS 8 20 (S) -PPD Rk TS 2 2 B
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m 2w, BUBERAE T 0.5 h PN YRR
18.24% 4545 2010 4Fpe ([ 25 L) B s 2 192 h
i, 2R B B ik 98.99% AR A, BA
— MR BRROR
3 itig
TR B B R s R PR A R R
FLAG T 5 2 1 1 45 2R 5 0 sk i) AR LI R
AL 3 T R TR - S W e S TR A il AR I sk
Wt e AH R TR Wl AU O 3 > 3R /N ]
It DLW GO [ A B ) BT AR E SR S TR -
Be(1:4) IR A THAH . A0 2k R LR - L R

D AEARRERE R T BN A R 45 A IE s2 g 1k 20
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