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Abstract: Objective To optimize the preparation process of tetrandrine dropping pills (TDP) and investigate the in vitro dissolution
rate. Methods Plackett-Burman experimental design was used to screen the critical factors in the preparation process of TDP from the
ratio of matrix, ratio of matrix to drug, dropping temperature, dropping rate, dropping distance, and condensate temperature. The
forming rate and weight variation of TDP were used as the evaluation index, the parameters in the preparation process of TDP were
optimized by using the Box-Behnken response surface method. Moreover, the in vitro dissolution rate of TDP was compared with
tetrandrine tablets by rotating basket method. Results The Plackett-Burman experimental design results showed that the ratio of
matrix, dropping temperature and condensate temperature had a significant effect on the forming rate of TDP. The optimum preparation
parameters by Box-Behnken response surface method were as follows: the ratio of matrix was 2.6 . 1, dropping temperature was
82.4 °C and condensation temperature was 7.5 ‘C with high forming rate, good roundness, stable weight, and fast drug dissolution rate
of TDP. Conclusion The quality of TDP by experimental design method can meet the requirements and can be further amplified.
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1 XEEHH

DW J-2000S-D 243 AL iRIEHL, M & H 4222
B R JEHR AT Agilent-1200 = RBAH 51 &
g, ZHRRHEARAR: BP21ID TR, &
E 2L MW EF A ], RC-806 ¥ HIIRIGAL, KK
RRKFHGERAF .

W COH R, AR S IER RN H
FRAw], b5 161025, FiE54L 98.6%; W Hi L H
F . 20 mg, WiiL&:He [ B LA 25 B4 A B
AF, it 201701205 54— 4000 (PEG4000).
R 6000 (PEG6000), M 5UE/RIL TARA
Al HEER, WARKSGU THRAH .
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W O R & EER AU, 1 200 H i,
%M. IR —E ¥ PEG4000 F1 PEG6000 A
F| DW J-2000S-D B3 ALRIGALF, 76— 2 I E
NI RL, BEES)s REREREEE, W R
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W, Dl—@ TR AL G AL
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Table 1 PBD experimental design and results

ms X X, X/'C XJ/(Hmin") Xoem X/C V%[4S X, X, XyC XJ/(M-min") Xs/em Xo/'C Y/%
I 4:1FD4:1HD D) 20(-1) 121 10(+1) 918 7 1:12:1 70 20 6 5 719
2 1:1(¢-D4:1 90 20 10 5(-1) 842] 8 1:14:1 90 50 6 10 754
3 4:1 2:1 90 20 6(-1) 5 953 9 4:12:1 90 50 6 10 94.8
4 1:1 4:1 70(-1) 20 6 10 656] 10 4:14:1 70 50 12 5 863
5 1:1 2:1(-1)70 50 (+1) 12 5 829 11 4:12:1 70 20 12 10 802
6 1:1 2:1 70 50 12 10 62.6| 12 4:14:1 70 50 6 5 889
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Fig.1 Half-normal graph of effect of dropping pills process

parameters on the forming rate
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ZR ) B TAC L S L VA SRR R R AL R
T AL 22 S (R RS TR DA DU 0 A i AL
TEZH M HABEAEEAN IR ZE, HhiEE
SR (A 2),
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Table 2 Experimental arrangement and results of PBD-RSM of optimized dropping process parameters

T X X3/ C Xy C W% L% | w5 X X/C  XJC W% Y%
1 2.5:1(0) 70(-1) 10 77.5 9.6 9 1:1 80 10 70.8 4.4
2 1:1(-1) 80 (0) 5(-1) 85.7 4.7 10 25:1 70 5 88.3 10.6
3 25:1 90 (+1)  10(+1)  89.6 8.6 11 4:1 90 75 926 5.1
4 4:1(+1) 70 7.5 (0) 82.9 12.9 12 2501 90 5 90.7 6.5
5 25:1 80 7.5 90.9 5.0 13 4:1 80 5 88.9 32
6 25:1 80 7.5 91.6 35 14 1:1 70 75 687 8.7
7 2501 80 7.5 91.3 4.7 15 1:1 90 75 712 6.1
8 4:1 80 10 83.7 6.4

R3 HEFWER
Table 3 Results of ANOVA
S : d ‘ L
SEJ5 FHME F1{H P1{H P57 FHME F1{H P{H

it 911.85 101.32 8.91 0.013 4 105.29 11.70 9.61 0.0113
X 334.11 334.11 29.39 0.002 9 1.71 1.71 1.41 0.289 1
X 89.11 89.11 7.84 0.0380 30.03 30.03 24.67 0.004 2
X 128.00 128.00 11.26 0.020 2 2.00 2.00 1.64 0.256 2
XX, 12.96 12.96 1.14 0.3345 6.76 6.76 5.55 0.065 0
XXq 23.52 23.52 2.07 0.209 8 3.06 3.06 2.52 0.173 6
XX 23.52 23.52 2.07 0.209 8 2.40 2.40 1.97 02191
x? 256.41 256.41 22.55 0.005 1 0.11 0.11 0.09 0.772 8
X’ 61.56 61.56 5.42 0.067 5 58.34 58.34 47.92 0.0010
X 1.60 1.60 0.14 0.7229 0.75 0.75 0.61 0.468 7
7 56.84 11.37 6.09 1.22

JRANT 56.60 18.87 12.97 0.6532 4.83 1.61 2.55 0.293 8
AR 0.25 0.12 1.26 0.63

puwill 968.69 111.37
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Fig. 3 Overlay plot of comprehensive evaluation of ratio of

matrix (X;) and dropping temperature (X;) on drop forming
rate and weight variation of dropping pills

F4 NHCRRBHEEFTUUWENNEE (n=3)
Table 4 Predicted value and observed value of tetrandrine
dropping pills (n = 3)

RASE  WIMES%  BME% TR %
Y, 87.9%1.1 89.2 -2.2
Y 52403 5.0 4.0

R EME CARE P E A AR EE A
7.5 C)o ST B ARG % T ESHON
JRECLE A 2.6 ¢ 1. JEHIRE N 82.4 C. BEHEE
7.5 °C, TS EIR ALY ZN 89.2% i AL
ZE5 N 5.0%

Fo B T2 S50 % 3 U O &R AL,
SIS (RS IR SR A L il , Tl 22 [T
IAis 22 = CUL AR — FHIUAEL )/ FIENAE ] B507E 5% LA,
Ut B4 F BBD-RSM ALV B L F & ALl % T2
ZHER . W EE.

2.5 ALENE

251 (BIB&HP BiEF A Kromasil Cig A (250
mmX4.6 mm, 5um); FBIAHAFE-K (% 0.16%
BB . 0.6% =2 ) (83 :17); il K 282 nm;
PRFR A 1.0 mL/min; AE3E 30 °C; #EFEE 20 pL.
252 AEHENE %I CREZE) 2015 G
Sk XC W HENERS —iE R phic
R AL IR : 20 mg) FIWBECH & A2
R AN 0.1 mol/L EhFR KA, A
RFL 900 mL, A JRESE (37.0£0.5) C, #id
(100£1) r/min, Z5HI7E 10, 20, 30, 45. 60 min



* 1060 ° LES ]

Chinese Traditional and Herbal Drugs 25 49 % 3 53§ 201843 A

BUA AT 5 mL, 1 0.22 um S FLUERR, % 8“2.5.17
T P 2 A ERERS N, TS S R R
HE, LR COH F AR OO 3R A 25
W . 45 R A 4.

120
100 5 5 N
N
S 80f
%
P4 601
B g0t - .
Bk —— B O R AL
20} = N R
0- il 1 il 1 1 ]
0 10 20 30 40 50 60
t/min

El4 NHERFEBHASNHCRERHNRIUSHEL (1=06)
Fig. 4 In vitro dissolution curve of tetrandrine dropping

pills and tetrandrine tablets (n = 6)
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R AT (B0 AR A B %
WAL ERTATOAR S R H M AL R R, &
SYMTATRE A T GRIRAIE) ERBAY, 7
HMETAT R B TR TR IS, @i e 43— kv
VE RV BRI R RE T, e n] DAAS B e 2 1y
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SR AR R R E R R R L, Wk
JRECEL . FER S2aMmC L. R . . R
A RS S AR B i@ PBD SEEG 7 i HH 6
By O FF 2R TR AL 1 s Y e s e R OSB3 MR R
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