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%, C BB RE, L M5 -/K (88:12) A sh A , K % & 203 nm /JIL%I 0 mL-min ", X &L 5 A 20(S) -JH A S TR R AT E

JEZ B E 258 ) 2010 45 it R Hh B 1L A8 0k, DL 0. 5% - T R B R AN K I TR I R A O, B TR 100 r-mm",Xn‘
FCHEAT At 25 4, R ] SAS R AR % 1|15 NLIN #2)5 43 1 (9 Levenberg-Marquardt 2 3£ 47 3 A TH 525 9795 ) & Weibull
SR SECRURHE 28, SR 20(S) - A S I & i 2 Ze M5 L 20.4 ~ 1 020.0 mg-L™" (r=0.999 9) , - ¥ [l g
20 97.0% ,RSD g 1.99% ;¥ Hh B 7 vk 2 % 28, & I @ 2 ME QU 10.0 ~ 80.0 mg-L™" (r =0.999 9) , 3 3 [l g 2
99.9% ,RSD 2} 2. 13% ,20 min R H 58 45 Weibull 53 i S50 o B S5 N0.5 266, m AR S5 0.602 1,8 RE SN
2.387 2;RFIES L T, J4.766 8 min, T, 2. 834 7 min, £5if: FTASLAY 20(S) -5 AN 2 s R 300 09 4 2 00 e R0k A 0 el o
E 7 W A MER TR SR T SAS R G AT LATR] AP B 04 5K % 25 W N Weibull 534 S B IE S HL
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Determination and In vitro Evaluation of 20(S) -PPD Tablets

WANG Bing, PU Yi-qiong, TAO Jian-sheng, XU Ben-liang, ZHANG Tong "
(Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China)

[ Abstract] Objective: To prep 20(S)-PPD ( protopanaxdiol) tablets, and establish the determination and
in-vitro evaluation methods. Method: The determination method was established by HPLC, using C,, liquid
chromatography column at a detecting wavelength of 203 nm, and acetonitrile-water (88:12) as the mobile phase
with flowing rate of 1.0 mL-min~'. The dissolution behavior of 20 (S)-PPD tablets was investigated by paddle
method ( second method listed in Volume II of Chinese Pharmacopeia), in the 0.5% SDS solution at the rotating
rate of 100 r-min~'. The parameters of drug dissolution rate were treated with nonlinear regression by SAS software
and iterated by Levenberg-Marquardt algorithm ( LMA ) to calculate Weibull > s distribution parameters and
characteristic dissolution parameters. Result: The linear range of HPLC determination was 20. 4-1 020.0 mg-L ™' (r
=0.999 9), with the average recovery rate 97.0% (RSD 1.99% ). In the methodology study of dissolution, the
tablets were completely dissolved in 20 min, with the linear range of 10.0-80.0 mg-L ™' (r =0.999 9) and the
average recovery rate 99.9% (RSD 2.13% ). In Weibull’ s distribution analysis, the location parameter(a) was
0.526 6, the shape parameter(m) 0.602 1 and the scale parameter (8) 2.387 2. In characteristic dissolution
profile, T, was 4. 766 8 min and T,2. 834 7 min. Conclusion:The determination and in vitro evaluation methods is
simple, exactly and reliable. SAS system is a convenient and rapid instrument to calculate Weibull’ s distribution

parameters and characteristic dissolution parameters.

[ A®] 2011-03-07
[E£TA] WA (10520m05200) , b7 BE G TH] (10SG40) , ¥ 117 A8 1 BA K 3 o5 2% 8 (150302)

[%E— 1’E%] Tk, B, Tt NI 255 25 0F R B oK 4525 B G FST, Tel :021-51323068 , E-mail ; annabelen@ 163. com
[BIEE] i, 2oz, W, R 2550 25 KK P BB 9T, Tel :021-51322318 ; E-mail : zhangtdmj@ hotmail. com. cn

- 89 .



17 H5 18
2011 49 A

F [ S 06 07 5 2 2k AR

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 17 ,No. 18
Sep. ,2011

[ Key words |

ANBHEH ZRERAE RS R Ar 2
KM W E IR Z IR BT R S, o
ANZ B R FEMEENS . ASRBTFE T =ik
BATHEAI 0 3 ROKAS R, FEA NS
BAF Rb, ,Rb, ,Re,Rd,Rh, % ; QA2 =R, A A
Z: 21 Re,Rf,Rg, ,Rg, , Rh, % ; @ FFHUR IR AL, A7 A
Z:24F Ro, Rh,,Ri, F, %, 20 (S)-JF A% —E[20
(S)-PPD] Rt N2 — W B W 1y oT, R I T A
Z L ESSE MBS B Y, UL SCE R
LR IR L . AR B F S R, 2 Fh
TEEH NS (W Re, ,Rh,,C-K 2) 2 HA G
BAEMY . WAS B HME AR A S 2
TR AR AT 52 R WY, D N 2 s R AR g AR
72 ) LA AR O R 95 . BT 20(S) -PPD
e oK, He A 50 R A R A RN B
M A A 1 A 40 R0 B R I R 97 280, TR O A o 2 %o G
HEAT & B MVA B AG Ar, DU 25 W ) R B i,
Hij S ¥ Y B Weibull J3 45 2 50 5K i 22 2R H] Excel
BAFTH AR A 7 20 B R R e T B it 515 2
AR 7 B — A A B, SCHERIRAE'T R SAS £k
fF 4 28 4 [0l I3 NLIN # FF 2 $ Y Levenberg-
Marquardt 2 #4725 A THE, n] DLfa7 B0pR 54K i 25 1)
W Weibull 23 i ZECMBHIESEC T, M Ty o A
SCR I HPLC 25 6 il 570 9 A7 35 5 A0 R 25 %€, F
K SAS RGN 25 T Weibull 434 2 5URI
FRIEW 40
1 WESRE

Agilent 1100 = 20 AH (0 3% R 48 ((Aglient 24
Al ) ,RCZ-6B2 5 AN (L iff B3 9 245 K A A8 A R 2
Al ) MR XS105DU H  K 7 (Mg 45 -6 H 2 24
F),20 (S)-J NS X B &L (11747-200501 ,
B 24 A ) A A 2 BT ) L, 20 (S) RS R Y
(AH) . CHER gL, KN alifh K, B EE k43
afi, - e BRI A ([ 24505 .

2 FEEER
2.1 {43 & 1f  Agilent Eclipse XDB-C,, 3% +
(4.6 mm x 150 mm, 5 pm) , WahH N 2 HE-/K (88:
12) %344 1.0 mL-min ™" HE7E R 25 C 40k K
9203 nm, PEIEEE AR K 20 (S) -PPD U5 AR
F10 000,

.90 -

20(S) -PPD tablets ;content determination ;dissolution ; SAS system ; Weibull’ s distribution

2.2 Kep R pg e e LR A I N Gk N
20.4 mg- L") 20 (S)-PPD (¥ b5 VA W , £ 200 ~
400 nm P47 2 AN, 20(S)-PPD 7 203 nm A
I R WSO, A 2 203 mm Sy B S0 S )R 98 G
2.3 R B I E Tk A

2.3.1 HEWAIECHI

2.3.1.1 XSS ECH B 20(S)-PPD
Xf B2 10 mg KG9 FRAE , B 10 mL S A, i H
TR B RS AT N 1.02 g L7 B
T, A Sk o B B VS W o

2.3.1.2 AR AE S FRIUCRS (L4
T-20(S)-PPD 10 mg) H 50 mL &3, HEHKE,
JIA 30 mL HEEE 7 30 min J5 , DUA E 45, 5250,
i1 u§ , HPLC I & .

2.3.1.3  PAMEXTREV AW A BB AL T L B A
A2 20(S) -PPD (i B X AR 5 e 3 5 7 9
A

2.3.2 R ARG MR 3 R R 2.1
T 6 3 2% {4 AR . 25 R AR 73k 20 (S) -PPD
EGRE i P AR AR € T 06 1 43 S RE AT, B B Al B K
20(S)-PPD W it 5 AKX F 10 000, B4 X HE £E 20
(S)-PPD i AH I (1 £ B i ) b T T4, WL 1,
2.3.3 AMEXRFRFEE HL20(S)-PPD X G I &
VAW KGR 0.1,0.2,0.4,0.8,1.6,3.2 mL & 5
mL 5O, R R R & 2 R, I R Mk N
20.4,40.8,81.6,163.2,326.4,652.8 mg- L' [ &
B B VL FB 5T A Sk kot B VA R, RS 4 B L A
Xof HE O TR 6T R I R A 20 L 3 R A R AR
W (35 A, 30 S W T AL, LA BB VR BB (mg- L)
A b, W TR A SRy A A BR 5 Tl A o ith £k, A5 1 IH O
FLY=10754X +82.93(r=0.999 9), £k ¥ i [l N
20.4 ~1020.0 mg-L~",

2.3.4 KEEEIRE OB LR 6 BRI T (163.2
mg-L7") 4 2.1 TR 4k fF i S i R UERE 6 Uk, IS
20(S)-PPD f# -yl HiFL A1 886 ,RSD 0.96% , 3
W12 07 1 RS 5 BE AT

2.3.5 FTEMIRK HL20(S)-PPD B 3,4 2.3.1
TR 75 vk i A L A W 6 0, MK 2.1 TR SR 4R 2
W TET AR, 1158 20 (S)-PPD V- ¥ & O 20.8%
RSD 25 0.69% (n =6) . RWIZ T EE MR
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t/min

A, XFREG B RS S C B
1 20(S)-PPD fj HPLC &ifE

2.3.6 FEAEMEIRE B 2.3.5 TR AR — K 5
W =R FHCE 2.1 FAT 12 h NERE2 h
WE 1 W, i+ 8 F ¥ 0 T LS4 11 540, RSD 2
0.70% . W] 20(S)-PPD FEM & 254 F 12 h N2
JE

2.3.7 mEERI RS SR AR sk R IE
HIE Y 25 mg 229 4y, 43 5 E T 50 mL &
oK EFRE , PR IR S S i 80% ,100%
120% 435 Jin A 20(S) -PPD X 8§ %5 9 (5. 019 2 g-
L™, BMR®mA 0.8,1.0,1.2 mL,# 2.3.1 i R
A ot 5 T 5 T T A R R AR R A
THRAE R H 20 (S)-PPD & &, HE AW LY F 1
FERIR R 97.0% ,RSD 2y 1.99% 3 BH J5 32 fE 1
BRI, SR NEIL,

2.3.8 #EmME  FREL20(S)-PPD |4y 50 mg
L3 4y, 700 E T 50 mL s R B FRE 17 2. 3.1
T Ty i A U, AR R D H A bR kT
B P 20(S)-PPD & &, 45 RAE M A1 A &

4 20.4%
2.4 R R E T ik
2.4.1 W AMFRBERE W O R . B 20

(S)-PPD Jy-3fi], R B2 5 2 (v [ 245 ) 2010

*£1 20(S)-PPD jn#EmE g E N E

LB/ mg B 75 8 /mg At/ W1 /g Il e R/ % 44 R/ % ¥4 RSD/%
25.3 5.161 4.015 9.048 96. 80
25.8 5.263 4.015 9.121 96. 08
25.0 5. 100 4.015 8.909 94. 86
24.8 5.059 5.019 9. 849 95.43
26.2 5.345 5.019 10. 156 95. 86 97.0 1.99
25.0 5. 100 5.019 10. 125 100. 12
24.8 5.059 6.023 10. 823 95.70
24.6 5.018 6.023 11. 006 99.41
24.6 5.018 6.023 10. 969 98. 80
AR IR SR XOC A k) Al L 1% i -80,3 % 2 FERHNET 20(S)-PPD H iR R i
M#3-80,0.5% + ke BB R AN, 1% + — kg AR R %L A R 20(S)-PPD i i F
1,3% + Zhe BB 6 WA 900 mL I A I 1% u: 80 359
B3R 100 remin =, 28 30 min B EBCA WS & DE LT, 3% It I -80 634
R S U AR Ry LA A I o 5 2. 1 0T AR HERE 20 0-5% T = F L WM N 675
L, e R AR AR IR 2 1% + =K G 081
LR WL AR A BABUG 900 mL, 5 i 3%+ —REHMRH 674

100 remin " JELEE Ky 37 CHIF & 1FF % R . %
1% L T80 2 A, Ak 45 BV L0 IR 22 K

LR B IBIERE 0. 5% + ot SL B IR BV W ¥ A
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B e FE B 20(S)-PPD Jr 3, L 0. 5% + ke
LW TR NI WO T A i, B o350 o 75,100, 150
remin ', 28 30 min B HUEGE B IR, BOSRUETRE
PR AW HE 2.1 TR SRR 20 pL, i SR
AR SR LR 3
x3 FEEES20(S)-PPD B A H SR

3 /v min 7! 20(S)-PPD g fij f1
75 559
100 675
150 685

ZE B Lk 100 remin "' 5 150 r-min "'
HH SR A T 22 B K, R RO B B A e 75
remin"', Bk PR A 100 remin"',

2.4.2 FHHEMETT ik
2.4.2.1  FWECH] ok B A U UG R BRI 20

(S)-PPD X B 5 25 10 mg, K5 % FRE , & T 25 mL [
S, 0. 5% - o B TR N T VLU A AR A
WA o A I R C ) < B 20 (S)-PPD
HES L R D00 9 (b [ 24 ) 20110 4F it — BB B 5% X
C 8 0k) L LL 0. 5% | b B R 40 V5 VM T 1 A
J5i, %548 100 remin T 28 30 min B HCA R O B U8
i, R U A D A VA R B M o R R T
HELE T Lo ) A A7 25 A & 20(S) -PPD (%5 H |, 4%
PR T ) 4 7 I R AE, 46 30 min B ERUES TGS
R AT IS IR A S B X A

2.4.2.2 LEMn W% i O IR S L
A VR B P T BRI R 45 20 WL, A3 ) A TRAH £
TEAN, T % 00 PR DA €5 3 IR 0T A 7R X S A 1
T HRHFE 20 (S) -PPD 3= e f BA B i) Ak G €8 33 06
FLAE B Akt T W Wi i, 2 B Al RS X 20 (S) -PPD
(R R = A . DR 2,

2.4.2.3 ZMCHRELE KR oI E AR XS I
£ 0.25,0.5,1.0,1.5,2 mL & 10 mL &4, i
Vs b A O BE A ) B O SV JE R 10.0,20. 0,
40.0,60.0,80.0 mg- L") 5 51l v B I8 W, 5 50, 1E
SRy Xof B VS VL, R 4 B A X R VA A4S 20 L
3 SR N 1 A A, T S U T AL, DA e U
(mgeL™") AR AL b, W T B A SRy N AR B 2 il s o
2 AR AR Y =10 713X +12.875(r=0.999 9) ,
LR VEYE R M 10.0 ~80.0 mg-L™",

2.4.2.4 KEEEIKE A0 B E IR 6 BRI WY

.02 .

t/min
A B 5B EEE S C BTE
B2 20(S)-PPD jj HPLC &t &
% b B 3 Rk (10.0,40.0,80.0 mg-L "), 4%
2.1 TR S i 2L 8 R 6 YK, A 20 (S)-PPD
I o 3 el B O I % S 4 0 T AR 43 0l Ry 115
445,752 ,RSD %+ %1k 1.14% ,0.50% ,2.13% , 3
HAZ 7 ¥R RS % B R4
2.4.2.5 fRoEtERE  HBOU R B (40.0 mg-
L) FEETFHE, #%2. 15 F&M4T 12 h B&EFE
2 h W E 1O, T CE My g ARy 432, RSD
2.63% , FW20(S)-PPD FEREH A b 12 h N A&
JE
2.4.2.6  JmEERIYRE FRERC A& &Y 20(S)-
PPD R 312 50 mg 3£ 9 i NGB HFRAE , AT B 24
8,10,12 mg £ 3 14y, /il 0. 5% + — % 5L % 2 4 %5 Wk
i, H S 30 min VR € SRR, AR IR
I mL & 10 mL & v, Inigs A B i B e 48 20, %
2.1 TR A SR R 99. 9% ,RSD
J2.13% . FWIFEWRERL . WE4,

2.4.3 U HED E AT Weibull 23 A 20T E
2.4.3.1 BN E  HL20(S)-PPD A, A%

H B 3 (1 245 4 ) 2010 AFpit — B B 5% X C 5
THE) L LA 0.5% - e KL B R B VA W 900 mL i
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x4 FHEDKERNE

R i/ mg FE i & 8/ mg SNt/ mg 5 B/ mg [ 2R/ % B [ 2R/ % -] RSD/ %
52.2 10. 649 8 18. 689 100. 51
51.5 10. 506 8 18.615 101. 36
50. 1 10. 220 8 18.278 100. 72
49.6 10. 118 10 20. 498 103. 80
50. 1 10. 220 10 19. 996 97.76 99.9 2.13
50.4 10. 282 10 20.310 100. 28
51.1 10. 424 12 22.369 99. 54
51.4 10. 486 12 22.224 97.82
50.8 10. 363 12 21.996 96.94
WA, %58 100 r-min_l,ﬂﬁl,3,5,10,20,30 min BFE—.
HORE  [R) B b 70 07 6 375 10 A T, D8, RS 9% o 22 )8 data Weibull;
W20 L AT, S0 SR (S R, $ AR L nput 1@ @ ;
T B SR LI o I L 3. -
100 3 0. 5082
80 5 0. 6456
£ 60 10 0. 8122
8 “ —— 51 20 0.9157
£ 30 0. 9500
20
0 0 ].0 2;) 32) 4.0 proc nlin method = marquardt;
t/min model £= T-exp(-b # (t-a) * *m);
B3 20(S)-PPD FiaH &R parms a=3 b=0.05 m=1;
bounds a> =0;
2.4.3.2 i E Weibull S HOHHE B E —

Weibull 2345 (1 R £ FE b A0 8 3 RS EL o ]
B, mIPRSEL B NIES . 454 Weibull 5
A (9 bR KO R, BAR MR I R0 R 8 SAS(9. 1) &
G AT T/ER L, R R EREON, LEHE T4
FHE O, 3 AN REEMWE N Edior 72 )7 4
% M, Log iz f7ic sk B 1, Output i 12 5 % 1 5 76 LA
3 AN R U AT BN i A RN g AR T AR R 4

AT EE . B R T — 0T LU Weibull 43
A S50 R B 0] DO RS IE S5 KR
F“f=0.6327" p“f=0. 57 J5 H-4m A TH5 B AT S8 )5
IR E T, f Ty, BARBRTFIILE 4, XHEE a,b,
m 3B SO A o, BT, m i e w7

[E3 5
data Td;
input a b m;
f=0.632;
t=exp( (log(log(1/(1-f)))-log(b) ) /m) +a;
list;
cards;

0.5266 0.4189 0. 6021

list;
proc print;

Tun;

B4 Weibull 3HESHMBESHITERE
G g b T RUAE I, 40 5 IRk Uik
PSR E, AT U B A LA i . 20 (S) -PPD Jy 5
TEVE AN BT R 0. 5% - 068 B Bk IR B v Y 1) 75 114 2
Weibull 4375 2%}y a =0.526 6,b =0.418 9(B =
2.3872),m =0.602 1; HEARI @7 i E RZE R
squared = 1-Residual SS/Corrected S S =0.999 9, i
. 93.
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AP ST R TR AU 5 D0 RE 4 N 5 9 R R S M0
T,=4.766 8,T,, =2.834 7,
3 itig

ARG ZEE LI TCK L L ME-/K (88:12) Ry
Ve )RR P SR IR B AR (H 2 BT £, TR Y H
Y B IBCR AR, W 20 53 5 2% o o3 B R 4F o Al 5
R E DT VR PR AR, RO A5 SR UEA, AR
S il 3R AIF 5 P TR A ) B AR v

X TRV 22 25 W (28 R R, A M B A
BRI R YR R R B A S,
PRIt AT A A S0 R g A 3+ AR A 9 245 9 3 )
F MG A ) R AR PETS . BT 20(S)-PPD
MEVE TK, o 0 R Y /N 4 5 e AR I 1Y
A= 0 BE A PR T 880, DR O 1 A 3 1 E 5 1 A O
TR LB SR B ARG FEE T B iR
HR A VR B, R ARV LR RS A DT R AR, O
20T 5 RS E Ao

Vst B2 Weibull 73 A o B2 Ak B 24 49 i1 57 14 o
Vo L RO i ) — Bh 7 o AR SO RIS HE R
FIEE R 259 0 RO, 28 SOk [13], 45 A
HAREE % SAS R G884 HE £ % [l 7 NLIN £
%41 H Y Levenberg-Marquardt ¥ 3 47 3% {0 3150, ok
fif th 250 . Weibull 23 A5 Z8FAFIE S 4, 4R
SCHR 16 ] 5 th B2 Weibull 23 £ 250, “ £ B 2 4
a” W PR RS S O WA, a = 0 B, 3 B 25 B i R v
TC I ) SE i, a > 0, 156 B 25 9 1 500 %5 8 A I i) S i
fRTAR I i o A SCBIE I8 1Y R 0 7 B S a =
0.526 67, Uil W] 25 My % i A28 ik WK L A A L 358 1 45
LR B2 WU A AR
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