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Optimization of Forming Process for Paederia Scandens Suppository
Liu Caixia',Zhao Yilin',Sun Zhenzhen',Sun Nini',Du Chenhui',Li Zhipeng®,Pei Xiangping'*
(1. School of Chinese Medicine and Food Engineering,Shanxi University of Traditional Chinese Medicine,Jinzhong,Shanxi 030619, China; 2. Affiliated
Hospital of Shanxi University of Traditional Chinese Medicine ,Taiyuan,Shanxi 030024 ,China)

Abstract: Objective To optimize the forming process for Paederia Scandens Suppository. Methods Single factor experiments were
adopted to investigate the optimal matrix,cooling time,cooling temperature,and pouring temperature for the preparation. On this basis,
with the comprehensive scores of integrity, hardness, surface bubble condition and the contents of paederosidic acid and paederoside
as the evaluation indices,the L,(3*) orthogonal test was used to optimize the forming process of the preparation with cooling time,
cooling temperature, and pouring temperature as the investigation factors. And quality evaluation was conducted on the formulation
from the aspects of appearance inspection,weight difference, melting time limit,and dissolution rate. Results The linear ranges of the
mass concentrations of paederosidic acid and paederoside were 2.49 - 24.90 g/ mL and 0.98 — 9.80 wg / mL, respectively. The
RSDs of precision, stability, and repeatability test results were all lower than 2. 0%. The average recoveries of paederosidic acid and
paederoside were 103.78% and 99.36%,with RSDs of 1.27% and 2.38%(n = 9),respectively. The optimal forming process was to
use mixed fatty acid glycerides (type 36) as the matrix,with a pouring temperature of 70 °C,cooling for 20 min,and demolding at
20 °C. The verification test results showed that this process was feasible. The five batches of suppositories prepared according to
this process showed a brown appearance, complete shape, good hardness, no bubbles or wrinkles on the surface; and the weight
variation and melting time limit met the requirements;when pH 7.4 phosphate buffer solution was used as the dissolution medium,
the cumulative dissolution rate of suppositories within 30 min was higher than 70%. Conclusion The optimal forming process is
stable and the quality is controllable, which provides a theoretical basis for the clinical application of Paederia Scandens
Suppository and the development of hospital preparations.

Key words:Paederia Scandens Suppository;forming process; HPLC; orthogonal test method;quality control
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Tab.1 Evaluation criteria for suppositories
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Fig.1 HPLC chromatograms

U FEULE 1.

LRMEIC R G 2. 2. 2T R IRA T A S 7%
WIS B, R A RS AR 1 mL Ay XS K e AT R
24.90, 19.92, 9. 96, 4. 98, 2.49 ng, %% # 1 9. 80,
7.84,3.92,1.96,0.98 wg B R Y1 A X B 5h W B
A, 2. 2.0 VIR A A AR I DAAE DN B A T
HREE (X, g / mL) G AA bR T AL (Y) AL bRt T
N AR A R XS R R R Y, = 577 648X, -
64 540(R2=10.999,n =5) , MK BEFH N Y, = 42 943X, -
9 101(R*=10.999,n =5) L5 F I, G R BET R NG K
JHE T B MR BE 4 B FE 2,49 ~24.90 g/ mL, 0. 98 ~
9. 80 g / mL i [l N 5 I TR L MG R R4

KRR S B 2. 2. 2300 F IR A% I A TR
2. 20 LI T A S R B2 HE I A2 6 1K, il SR
WEE T L 5 SR X 2K T R NG K e 1 1 ALY RSD 43
WIS 0. 17% F110. 29% (n = 6) , FE WL EAE % B 4f.

T i - Bt VS A o, 43 0l T R R
0,2,4,6,8,12,24 h,#22. 2. 1 T F {63 &4 ge AL 2
O Sy T R 45 TR X0 O Y IR RN 4 e U T FLAY RSD
5100, 47% F11.13% (n = 7) , & WA T A W = IR
HCE 24 h INFEARTRE

A MBS BCR] — HEAE & (HE 5 S 250303) 1E
AT 6 400, 1 2. 2. 230 F O ik A R A T, R
2,20 VIR €8 3% 2% A0 0F R 00, e SR e v AL, I 15
FE S 45 X R T IR XY K T X B i il
90.520 9 mg/ g F10.065 3 mg/ g, RSD 535 4 1. 59%
M1 13%(n=6), RWPIFEEE R

IR RIS - BRE A & i AR A 29 1. 75 o K%
FRAE AT 96y, 20 B 5 mL A S, KO A
T TR R Y R B TR G R A RN XS O Y X R 45
2. 2. 2000 N il A A S U, R 2. 2. 1 IR (a3
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Tab.2 Results of the recovery test(n = 9)
Bigy  REE() Ea4Bng) PAZ(ng WBE(ng) BRE%) X(%) RSD(%)
BEEFR L7581 0.9158 0.4500 1.3856 104.40
1.7497 0.9114 0.4500 1.3679 101. 44
1.7452 0.909 1 0.4500 1.3806 104.78
1.7506 0.9119 0.9000 1.8509 104.33
1.7531 0.9132 0.9000 1.8265 0.4 103.78 L27
1.7517 0.9125 0.9000 1.8509 104.27
1.7495 0.9113 1.3500 23191 104.28
1.7519 0.9126 1.3500 2.3044 104. 58
1.7508 0.9120 1.3500 237 104.42
BEEF 1.758 1 0.1148 0.0550 0.1676 9. 00
1.7497 0.1143 0.0550 0.1676 96.91
1.7452 0.1140 0.0550 0.1677 97.64
1.7506 0.1143 0.1100 0.2229 98.73
1.7531 0.1145 0.1100 0.2235 99.09  99.36 238
17517 0.1144 0.1100 (.2239 99.55
1.7495 0.1142 0.1650 0.2814 101.33
1.7519 0.1144 0.1650 0.2830 10218
1.7508 0.1143 0.1650 0.2840 102.85
FEIR R R0 (SR B BB 3R O 00 PR 1S4
RO TRETY R 0 1 Y T A i VR B Vo N PR A
PR R G PEA = BRIPFN AR 43 % 0. 2 + MY RJHEH IR & & X
0.4 + XSGR F i x 0. 4, R H Lo(3*) IE I L 1E
BRI S T8 AR SRR 3 KK 545
W34, 20 RN S th i 220 Hr g5 vl A, &%
PRIZ% X0 4 R0 52 W 0 U R € > B > A, P AL B A
2 C XI5 AT B (P < 0. 05) , Ll & T2 N
A;B,Cos BIVAE 20 °C 25 £ F ¥ 200 20 min, ¥ 1 i JEE
70 °C,

TSR  FE A Ty L IR B2 M DL T, 4% ik A
DAY T 200 48 3 EAE it (RSP A7 2 003) i, 25 R 1l
15 B XS 5% e R AL R4, TR 58 e B B 3, SR T
A, TR A (ULIEL 2) AHCE S W3R 6.
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Tab.3 Factors and levels
K A(min) B(C) cCe)
1 15 10 60
2 20 20 70
3 25 30 80

F4 EXHERITEER

Tab.4 Design and results of the orthogonal test

R #MEH A% (mg/g)

oo (;Q) it A Zﬁ;; 0 heid ”ﬁ )
| | | 1 | 7.0 60 5.0 180 0.0574 0.4657 3.8092
2 | 2 2 2 9.0 9.0 80 200 00685 0.5363 54419
3 | 3 3 3 8.0 7.0 80 23.0 0.0034 04728 4.8145
4 2 | 2 3 9.0 80 80 250 0.0675 0.5254 5.2372
3 2 2 3 | 10,090 100 29.0 00735 05924 6.0664
6 2 3 | 2 6.0 80 7.0 200 0.0649 0.4857 4.4202
7 3 | 3 2 9.0 80 7.0 240 0.0651 0.5042 5.0277
8 3 2 | 3 70 9.0 80 230 0.0655 0.4905 4.8224
9 3 3 2 | 9.0 9.0 80 260 0.0715 0.5769 5.4594
Ko 1407 1407 13.05 1533
Ko 1572 1633 16,14 14.89
Ko 1531 1469 1591 14.87

R055 075 103 0.15

B2 IBREEREINN
Fig.2 Appearance of Paederia Scandens Suppository

F6 WIFXIEER

Tab. 6 Results of the verification test

RS AENWER

Tab.5 Results of the analysis of variance

FERR BEFFZA BHE  HH  FA P
A 0.1655 2 0.0827 10.88 >0.05
B 0.3020 2 0.1510 19.85 <0.05
C 0.6570 2 0.3285 43.19 <0.05
D(=E&) 0.0152 2 0.007 6

&k 5(2,2) = 19.00.

Note: F, 5(2,2) = 19.00.
2.4 BREFRREWAR

I IR B A T2 B Y 5 LA (L
573 9 2 250301 , 250302, 250303 , 250304 , 250305,
SCIR] ) I3 o, 4% 2. 2. 2 T F 5 vk ) A A A R, T
Fi2 2. 2. VIUN A58 Z AR AE il SR i i AR, JF 3T 5
£ o o 25 L 5 HEARE S XS R B R Y i A N
0.465 4,0.6151,0.5959,0. 607 9,0. 591 8 mg/ g, V-1
0.575 2 mg / g; M e 1 & 173 14 0. 057 4,0. 069 5,
0.065 1,0.0665,0.072 0 mg/ g, F-3#0.066 1 mg/ g.
2 B Y T W AR Ak, 3R T B R X Ok e e o

AW A < S HEAE S AR BE LI 10 87, WA H
SERERE R RE R AL DL, 45 R XS O R A U R A
A BRI E T, RO A, e Ak,
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ok —— ‘ ENEY 4%(mglg) NN
FEE RE RRRAEL  Ep AREF  SREFR
1 10,0 10.0 10.0 30.0  0.0672 0.6012 6.2674
2 0.0 9.0 10.0 29.0  0.0637 0.5994 6.0652
3 100 10.0 10.0 30.0  0.0629 0.6025 6.2662
K 2.5 em.

T 25 5 0 2R A 2025 4 R [ 24 (DU S ) ) 3 )
0107 #5730 T 5 22 S AG A k00 - 10 BUS LR, At
REHLE 1087, FRE oL i, R 2 PR o 45 5 S HLRE S T 20kE
0 (1.730 9+ 0.010 1)g, (1.7354 +0.010 1) g,
(1.7329+0.0103)g,(1.740 8 £ 0. 011 7)g, (1. 736 0 =
0.0116)g, FEE2ZEFAFGIREER(+£7.5%).

Tl A S B < 2R FH 2025 4 R € H ] 24 3 (S ) ) 3 )
0922 4 71301~ 745 i PR ARG A v 101100 B S HERE i, ARt
REATLI 3 067 o 45 5% 5 HEAR & %) 7l 8 Bsf (8] 247 76 30 min PV,
55 8 0 11 A s B BR324 4k A 3 kA i kAR
A BRI — 35, H 5 AR S Al i BR 2399124 20 min, 21 min,
20 min, 22 min, 23 min,

T R IO O B X R 4. 68 mg R R AE B
10 mL 25 s, Jn AP s 25, 450, RIVASERS O T 1% R
T K R 0. 02,0.05,0.1,0.2,0.3,0. 4 mL, 43
BIE S mL AR, S0 A 5% B Rl — UKBES TR VA TR
0. 4 mL FIE SRR 0. 8 mL, #57,60 ‘C/KIENIF 15 min,
WU, ST ZIPKOK R, DKIBSTR 45, #5257 , 30 min,
T 56 4, Dhas F 3 5 SO FIME N 2 B, L 540 nm
I 3 s, AR 2 e o) T Jo R R 2 (X, wg / mL) Ay
BEAR AR OGRS (V) AR FREES T Ltk [nl ), 45 (15 7 F
Y =0.0213X +0.0059(R2=0.999,n = 6) . 45 F- 1,
X0 e o e B AE 1. 872 0~ 37. 440 0 pug / mL 3 Fl
N 55 WO B 2R DG R R AT SR 2025 4R R [ 2 i
(DU ) )3d ] 0931 ¥ 3 B 55 F e g I g 3k 10192~ 199 253
— L (HEEL) , UL pH 7. 4 W B R 3h 22 VR M s A
JE OV FERE 100 v/ min, KRR A (37 + 0. 5) CEAF
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Tab.7 Cumulative dissolution rate of samples(%)

i
t(min)
250301 250302 250303 250304 250305
0 0 0 0 0 0
10. 17 12. 10 10. 33 11.24 13.18
10 27.51 28.53 27. 14 26. 86 29.34
15 48. 20 46. 90 48. 47 47. 39 49. 65
20 64. 15 66. 60 64. 68 63.73 65.28
30 71.02 72.57 72. 69 71.67 73.38
50 73.00 74.32 75.58 73.24 74. 14
SRUE R %
100 1
80 - —o— JIt 5 250301
—o— Hit*5 250302
609 - it 250303
40 —¥— it 250304
—— L 250305
20
0 t/ min
0 20 40 60
E3 Atmzk

Fig. 3 Dissolution curves

T, 5F5,10,15,20,30,50 min W HL S mL, #4544
AR I A T, R FH SR A A B s L Ot
R 45 BT ) i S A0 Tk 5 7 %) °F- 38 BB th AR 4
SRR 30 min N B EE R 70% 1 LR 7 FEL 3
3 it
3.1 HIBIZSHER

A5 R FH AR 22 U 25 1 2 a9 v X A Ok
HERE B2 T AT A, B8 T 3R L BT (5N A
(] 4 AV FIVRLIEE K 5 A Y B8 A4 790 Jo 4k 1) 5 i) 445
LW, T T RN ¥4 0 IR BB % o) R o e A W
M), R I B T v R B R R AT, U sl PR A, At Y
T TR A LRI 12y i 25 e 5 ¥ HIRLEE L AR A4 500 ) 114
PR Zs IS YR Ak R B 2 R AT 7R 0 R el A A
FERE R vh 5y e AR AR Y ¥ AN TRIAS [ P g 23 F: 3K
T R T ) PRRE A ESOR 2E ; B A A R 1 i A
oM o 5 B R A A T n AR M M A AR
PEIRES , IR0 70 S 25 1 5 Bk A 7 A4 1 240 B 2 P i)
th Qe A SR e R Y i o S S Wk 6 s B
FHAE
3.2 IEFREOIERE

(Y2 LK )R8 X R vk ey , il i, &
WU TR BOIE CBOC A g R A R %2
BAREEE M 1RR R AT, v TIRIT IS
Iz IR 2 DR SR A i 12 X % T 7R Sy L P v B 2

R B e PR Bl PR 22360 7, 75 v 2 225 IR MM R e , B

ARBT ST W, X O T T 28 B0 2 8 o B 5 0 R ik

PR\ O T Y FTIXE) R T R PR IR 513 DRI X O T 1 1R 1

W AE 24 44 v 5 i RAR, AN S A I, AS BT v X8 % T

FF RS O T TR RIXGS SR e T D 8 A PR A8, e i e Ak

(O SR XN O AR A T B 4

3.3 iR

ASBIFFE N BRI E BTG A | A T A D T

X 5% R HEAT WIS, S X Ok e A I o il 51 149 0T 4

T 2% Jn gy i — 0 58 3 4R B 1 SR

250 B EAZ R F kB(NF — kB) 22 245006 1L 2R 110

il (MAPK) 38 % 09 98 225 45 I AT 05T, JF 2545 1 A1 52

B 25 2 Bl A o R AE 2 HETT Ik O e L 25 R

A R AR RS R e BB S A FHAIL ], oA i 32 7 )

BRI R SIS
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