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Optimization of molding technology for Compound Yizhihao Dropping Pills
by Box-Behnken central composite design
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1. School of Pharmacy, Shihezi University, Shihezi 832000, China
2. Xinjiang Institute of Materia Medica, Urumgqi 830004, China

Abstract: Objective To optimize the molding technology for Compound Yizhihao Dropping Pills. Methods Box-Behnken central
composite design was adopted; The matrix ratio, the ratio of extract to matrix, and dropping speed were taken as the independent
variables; The weight variation of pills and general normalized value were taken as dependent variables. The response surface
methodology (RSM) was used to estimate the relationship between the dependent and independent variables and to validate the optimal
formulation. Then the differences of dissolution behaviors between the granule and dropping pills were investigated by in vitro
dissolution test. Results The optimized conditions were as follows: the ratio of PEG 4000 to PEG 6000 was 3.8 . 1, the ratio of
extracts to matrix was 1 : 2.5, the dropping speed was 28 drops/min. Under these conditions, the measured value was consistent with
the predicated value with RSD < 5%. The dissolution rates of dropping pills was significantly higher than those of the granule.
Conclusion The molding technology of dropping pills is optimized, which is simple and feasible.

Key words: Compound Yizhihao Dropping Pills; Box-Behnken central composite design; response surface methodology; molding
technology; dissolution rate
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AIRAFD BRIEMR . KEH . —BE A A %
BN, ZFsmdt s /R B X 25T BT
VLS E SIS (P E 25 80) 2010 “ERROH ST T A
5E s B8 4T 4000 PEG 400028 2. ¥ 6000( PEG
6000) A REA T RA R 7 i
2 HESHR
2.1 EF—XSIRERSI&

HUM S MR LRy 800 g, N 8 fi5 7Kt 48 h,
IIAKEM 800 g M 8 firm/K, $#EHL 3 Ik, BEK 0.5
h, $ERGEIERL, ERAIE, WA ER, AT
PRASPEI A BU—B0E 800 g, N 8 £ 70% 4
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WA B, A TR B, ¥ A5 BH
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Table 1 Indexes and score standard of appearance quality
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2010 FERRFE 7%, HUHEE 20 U, RESRRE &
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Fii . MAUE S FAREAL, HHEE
FREEIIATFZ T 2 A, JEAA 1 AU HREE 1 %,
23 BABEIZEERZRRE

230 FEEFACEE A R A T A T
RIG L5, %+ PEG 4000 5 PEG 6000 ELfI4F 1 :
1~6:0, HATHHRAK . K55 (PEG
4000 5 PEG 6000 $Z A~ [A] Lb A5l A 4 D 5345
] 2 FoAth 25 11 (299 SR b 10 2, TR
80 C, VABEAA HIEREM, WEE 8 em, I
A 30 i¥/min, WERIREN 10~5 °C, WAk
%220 2/3.5 mm), il Ao FEAMEH PEG 4000 K,
TALIPURS, BRI, PR, AREZER
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Table 2 Design and response values of Box-Behnken test

X/ Giminy AN/ 4> [BIEERE /4y YR /4 KE /4 M/ 4 Y/%  OD

RS X /% X, /%
1 75.0(-1) 66.67(-1) 30 (0) 4
2 80.0(1) 66.67(-1) 30 (0) 4
3 75.0(-1) 77.78 (1) 30 (0) 3
4 80.0(1) 77.78(1) 30 (0) 4
5 75.0(-1) 72.25(0) 20 (-1) 4
6  80.0(1) 72.25(0) 20 (1) 4
7 75.0(-1) 72.25(0) 40 (1) 3
8  80.0(1) 72.25(0) 40 (1) 4
9  775(0) 66.67(-1) 20 (-1) 4
10 77.5(0) 77.78 (1) 20 (-1) 3
11 775(00) 66.67(-1) 40 (1) 3
12 77500 77.78 (1) 40 (1) 3
13 77.5(0)  72.25(0) 30 (0) 5
14 77.5(0) 72.25(0) 30 (0) 4
15 77.5(0) 72.25(0) 30 (0) 4
16 77.5(0) 72.25(0) 30 (0) 4
17 77.5(0)  72.25(0) 30 (0) 4

4 331 0.6036
1.91 0.7579
3.76  0.000 0
246 0.5571
3.57 0.5905
321 0.608 4
5.81 0.0000
4.05 0.5627
3.78 0.5790
4.78 0.000 0
5.58 0.0000
5.74 0.000 0
223 09830
2.19 0.8577
221 0.7458
237 0.7391
220 0.8572
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3.331 67 X,-+0.222 38 X;+0.001 801 8 X;.X>,—0.014 000
X1.X;—0.003 783 78 XoX3—0.015 200 X,°+0.023 212
X240.020 150 X35> (R=0.998 6, P<<0.000 1).
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0.000 1), R*=0.997 2; KRB AEE (P=
0.127 90, RUZFNERIA LS00 R &, [FE )5
FERAR L PR T, RevERHB TR Sz pr s i . HARRIE
PE REL R 0=0.993 6, W ILILR EMRRE 99.36%

WS A AL, A5 RE (CV) 4 3.07%, BEHIsER:
A BT HOREBE R AT Sk . RZA R A R R
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B, il SR 1D, R]RLE I
30T 1 AR FROMER, 75 2 MR R,
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K H] Design Expert 7.1.3 #A4% Ee s 3647 07
AT B AT A R 44, LR P AE
AR SE bR . 3BT 4 R WL 3

Design Expert 7.1.3 #5270 OD Hi W AR FRI4EL
B A SRS WA, MO S T Ik 2 T
RS, F344LE 7R OD=-30.513 39+0.136 29
X;+0.858 60 X,—0.406 54 X5+0.007 259 50 X,.X>+

&3 Y OD MEEMLBIESTER

Table 3 Data analysis on Y and OD response surface optimization

B A e ! ob

P 1A R Rzadj i R P R Rzadj i R
ANy 02324 02724 01045 —0.2618 0.1561 03215 0.1650 —0.1172
IR A BAE A 0.6564 02959 —0.1266 —1.5314 03719 04225 00760 —0.7074
RS <0.0001 09972 09936 09662  <<0.0001 09751 09431  0.8958
BRI <0.0001 09992  0.9969 AN 00081 09796 09185 A&

%4 YFIOD X EFEE RYEE MW
Table 4 Significance test of coefficients in binomial regression model of ¥ and OD
e s — - ‘ 2
TR AmE ¥y F1H PR HHE L7 F1H P1H

Y 28.37 9 3.15 27570  <0.0001 1.92 9 0.21 3047  <<0.000 1
X 2.90 1 2.90 25395 <<0.0001 021 1 0.21 29.83 0.0009
X 0.58 1 0.58 51.00 00002 0.24 1 0.24 34.20 0.000 6
X 426 1 426 372.80 <<0.0001 0.18 1 0.18 26.39 0.0013
XX 0.002 5 1 0.002 5 022  0.6543 0.041 1 0.041 5.80 0.046 9
XX 0.49 1 0.49 42.85 0.0003 0.074 1 0.074 10.61 0.0139
XX, 0.18 1 0.18 15.43 0.0057 0.084 1 0.084 11.98 0.0105
X2 0.038 1 0.038 3.32 0.1111 0.003 951 1 0.003951  0.56 0.476 8
X’ 2.15 1 2.15 18823  <<0.0001 0.45 1 0.45 64.09  <<0.000 1
X’ 17.10 1 17.10 1494.94 <0.0001 0.56 1 0.56 80.44  <<0.000 1
R 0.080 7 0.011 0.049 7 0.006 994
LI 0.058 3 0.019 3.52 0.1279  0.008 895 3 0.002965  0.30 0.827 5
ali e 0.022 4 0.005 5 0.040 4 0.010
AN 28.46 16 1.97 16
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Fig.1 Three-dimensional response surface of ¥
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Fig.2 Three-dimensional response surface of OD
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SRR R 79.25%, 650 PR B 5 3 R
RURERE A 71.15%, ik 28.28 i /min.
RS e B AR AT SR, R EIR AL T 24
AR REAT I AL I, T B R 2 S B 4 A 1R 1 L
B ERACHEI S IE S PEG 4000 5 3 5 5 5 e ()
143 He 79.17% (PEG 4000-PEG 6000 3.8 & 1), 3%
PRI S TR R A b 71.43% CRREEU-
FE1 1 2.5), WA 28 fif/min, TR 3 ORTGSL

WES NME 2 B Rz, g5 R WE 5. v, 45
iR ZE¥ /N 5%, UK Box-Behnken ¥ v1-i)
ML AR B T 2S5 v 58, I
LT

2.6 TR 5iEAFMARINE HE X

2.6.1 (R, S)-5HARRI !

(1) L& BN Cosmosil Packed
Column 5 Cg-S-I1 #F (250 mm X 4.6 mm, 5 pm);
BN AR A H I -0.02% B IR /K B, BRIEDENL: 0~
10.0 min, 7% E%; 10.0~11.0 min, 7%~4% 7 ;
11.0~40.0 min, 4% HE; AWK 245 nm; A4
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Table S Comparision on predicted and measured values

M S AFL T {E SR WE /%

Y 1.71% 1.75% 2.34
1.78% 4.09
1.74% 1.75

OD 0.95 0.97 2.11
0.92 3.16
0.97 2.11

JiE 1.0 mL/min; AEi 35 °C; #EFEE 10 pl.

(2) PR RFEL: 73l kE %L 39.04 pg/mL
XA 14 37 54 7+ 9. 14 mL, &T 25 mL
S, N EARRE R R, A KRR T 4
FAN TR B AS 10 L, % BiR (g5
PE53 A, DAKS RS SR IR B A BEAR AR (XD, U
TR ME YA AR (YD) BATERYERE, 18 (R, S)-
HARFRINH TRl Y=88 713.02 X—27 164.81, r=
0.999 9, ZEHREFW] (R, S)-HMKFFALE 1.561 6~39.04
ng/mL SR 5 R UF PR
2.6.2  —HEEIRR R e

(1) fai%4ff: Cosmosil Packed Column 5 Cg-

100

80 |
N
- 60 F A
g - R
= 40}
X N N
o ¥ AL

20F

0

3 5 10 20 30 60

t/ min

S-II (A% 4E (250 mmX 4.6 mm, 5 pm); ViEhHAHA
FHE- 0.4% R /K VU (55 © 45); Kl K 242 nm;
PEFRY R 1.0 mL/min; #3635 °C; #EFf#E 10 ul.
(DMK RFLE: 73 RE %X 180.48 pg/mL
S PR 0.5+ 1. 5. 7. 9mL, & T 10 mL &Il
IR RZIE, A REEIRI 6 R
TR B X VAR S 10w, $% Bk 4tk
S E , DI IR TR O B AR bR (XD, VTR
MU E AP A R (YD HATEPERDA, 15 —H0E
FRIE U 5 RE Ky Y=35 228.63 X+8 407.68,r=0.999 8,
SE WK — R E MR AE 9.024~180.48 ug/mL 51E
AR 2 RIFMZEC R
2.6.3 ARAMEHIENE L T EZ58)2010
PR S I HH R s v R B ik (IR, DAZETH
7K 250 mL K5 tH A5, #d R 75 t/min, HOEHERAE,
T 3. 5. 104 20, 30, 60 min FEUAWH 5 mL, JE
i, HERE, s R, FbRiE 2SR A3 PRI S,
TR, WL 3. wT%0, S ALFIAE 5 min 2 BT
ROy T 80%LL L, 4 20 min iE P47 0k
FIAE 30 min 2 AT R85> AT H 80% LA |, 60 min
PUIKR VAT o 45 A IR AL H s 3 W 8 s T

*ﬁ%u o
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Fig.3 Comparison on in vitro dissolution of (R, S)-epigoitrin (A) and rupestonic acid (B) between dropping pills and granule
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(K53 M 3454 Design Expert BT 6 50 (1) 43 4 ]
1, A PEG 4000 Bt o 5 2/ 43 BRI 1S,
R ZE RN OD Blf. JEF AT RS PEG 4000
BA R BOITFERANER AR, BRI
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JUS IR 14 LEBG e, a AR AR o S
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