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Formulation optimization of Kyllinga brevifolia total flavonols solid dispersion
controlled porosity osmotic pump tablets

SUN Cai-xia, ZHAO Jun-xia, SU Jian-chun, SHI Yu-rong, YIN Rong-li
Chengdu University of Traditional Chinese Medicine, Chengdu 611137, China

Abstract: Objective To prepare Kyllinga brevifolia total flavonols (KBTF) solid dispersion controlled porosity osmotic pump
tablets, and investigate the effects of core tablets and coating on its in vitro drug release behavior, so as to optimize the formulation.
Methods Using KBTF solid dispersion prepared by solvent method as drug core to increase the dissolution of KBTF in vitro, the
optimal forrmulation of KBTF solid dispersion controlled porosity osmotic pump tablets was selected via the single factor investigation
and orthogonal design. Results The optimal formula was as follows: osmotic promoter was sodium chloride 100 mg, content of PEG
400 was 150%, content of DBP was 20%, and rate of weight growth of coating membrane was 2%. Conclusion KBTF solid
dispersion controlled porosity osmotic pump tablets with optimal forrmulation can stably release drugs in 12 h and the accumulative
drug release rate was more than 90%, whilst its in vitro drug release behavior was up to the character of zero-order drug release.
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Fig. 1 Effect of different osmotic promoting agents

on drug release
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Tablel Dissolution parameters of controlled porosity
osmotic pump tablets prepared with different

osmotic promoters (X s, n=3)

e 3% Ts/h Tso/h
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Fig. 2 Effect of NaCl dosage on drug release
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Table 2 Dissolution parameters of controlled porosity

osmoticpump tablets prepared with different

dosage osmotic promoters (x +s,n=3)

AW/ mg T,/h Tso/h
60 10.55440.132 8.25040.124
80 8.383+0.085 6.51740.065
100 7.33240.102 5.69540.078
120 5.876+0.087 4.49410.043
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Fig. 3 Effect of PEG 400 dosage on drug release
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Table 3 Dissolution parameters of controlled porosity
osmoticpump tablets prepared with different
PEG400 dosages (x5, n=3)

PEG 400/ % Ty/h Ts5o/h
80 12.031£0.125 9.367+£0.074
100 7.9281+0.134 6.112+0.070
120 6.52010.087 5.695+0.090
150 5.78540.107 4.989+0.126

2.4.4 95 DBP =X Z9WREBUN M [ e
b T R A AL J5 R PEG 400, CA R ARAR,
HACHIH 2%, LL DBP NHPE5, 17 2% CA AR
WA BIANA 24 F CA R B 1) 10%-20%F1 30%
ff) DBP, WMIERME, % DBP As[m] H &) il 7
EANBEIRAT R sem, 250 WK 4.

Wbt E 4 WHSEOT BRI, AFH
I DBP % PNBIE IR I S Tson Ty
H¥H BFEEZER (P<0.01), "W, #¥5) DBP
FH BRI B R A B35, B 9 %) DBP
MR, 2998 B0HE 2 1% .

2.4.5 AR BEXT G MR NI RE [ i A



¢ %% Chinese Traditional and Herbal Drugs 35 45% %8 19 #§ 20144E 10 A

* 2785 ¢

BBRHE /%

4 DBP BEXHRMEIF I
Fig. 4 Effect of DBP dosage on drug release
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Table 4 Dissolution parameters of controlled porosity
osmoticpump tablets prepared with
different DBP dosages (x+s,n=3)

DBP/ % Ty/h Tso/h
10 4.612+0.097 3.21440.086
20 6.798+0.104 4.645+0.125
30 9.206+0.076 6.608+0.095
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Fig. 5 Effect of different coating weights on drug release
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Table 5 Dissolution parameters of controlled porosity
osmotic pump tablets with different coating

membrane thickness (¥+s,n=3)

CATEIERE /% Ty;/h Tso/h
2 4.63340.123 3.109+0.095
3 5.83340.075 4.115+0.136
4 6.8110.104 5.058+0.107
5 10.753+0.143 7.703£0.126
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Table 6 Design and results of Ly(3*) orthogonal test

WS A/mg B/% C/% D/% L
1 80(1) 100(1) 10(1) 2(1) 5823
2 80(1) 120(2) 20(Q2) 3(2) 5045
3 80(1) 150(33) 30(3) 4(3) 57.89
4 100(2) 100(1) 20(2) 4(3) 5343
5 1002) 120(2) 3033 2(1) 3096
6 1002) 150(3) 10(1) 3(2) 37.34
7 1203) 100(1) 30(3) 3(2) 5426
8 120(3) 120(2) 10(1)  4(3) 4632
9 1203) 150(3) 20(2) 2(1) 29.15

K, 55.523 55307 47.297 39.427
K, 40.557 42,557 44343 47.350
K, 43243 41460 47.683  52.547
R 14966  13.847 3340 13.120
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Table 7 Results of variance analysis

AR WA BHE FE BENH

A 382.018 2 19.075 P<0.05
B 355.495 2 17.751
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Fig. 6 Drug release profiles of three batches

of samples in vitro
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Table 8 Results of model fitting analysis

R U5 T r
FRITH Y=0.078 2 t+0.052 1 0.992 2
— T In(1—Y)=-0.208 0 +0.2239  0.973 2
Higuchi 7 Y=0.280 0 ¢"*—0.091 3 0.9772
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