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Optimized Formulation of Levofloxacin Gastric Floating Tablet by Box-Behnken Design

WANG Xiaodan, LIU Ke, LI Qiankui, ZHANG Jimei, GUO Fengguang, HAO Jifu*(Pharmacy Department of
Taishan Medical University, Taian 271016, China)

ABSTRACT: OBJECTIVE To explore the potential of utilization Box-Behnken design/response surface methodology in the
optimization of levofloxacin gastric floating drug delivery system(GFDDS). METHODS Levofloxacin was selected as model
drug and tablets were prepared by conventional wet granulation method. The influence of three different sustained-release
matrixes such as HPMC K4M, Carbopol 934P and sodium alginate (SA) on the drug released characteristic at varied times and
floating capability was performed by establishing second-order equation which was used to estimate the relationship between the
independent and the dependent variables. The possibly optimal formulation was predicted by Box-Behnken design. The drug
released mechanism of the tablet were studied by model-fitted of drug released with different equations. RESULTS  Optimized
formulation of famotidine gastric floating tablets was selected as 30% HPMC K4M, 12.3% Carbopol 934P and 28.6% SA. Bias
between the observed and predicted values were little. A non-Fickian mechanism was found to be predominant, which indicated
that water diffusion as well as polymer rearrangement played an essential role in drug release. CONCLUSION The quadratic
mathematical model developed by Box-Behnken design could be used to optimize formulation of levofloxacin gastric floating

tablets.

KEY WOEDS: levofloxacin; Box-Behnken design; gastric floating tablet; response surface methodology
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Tab 2 Formulation and dissolution characteristics (response
data) of batches in the Box-Behnken design

S5 X1 X2 X5 tow/h  tsowh  tsow/h  FLT/s

N FI. -1 -1 0.1353 17526  5.1982 1.0
20%(ta00%)~  50%(ts05). 5% 80%(tgoo) AT FH IR [H] 4 Ay % F2 1 -1 0 11781 51616 154755  279.0
228 bR . K Design Expert B 11 22 HESL 5, F3 -1 1 0.8705 34642 105206 35042
SRR 2 KR W 1, BARSZG TR k2, F4 1 1 0.8303  3.1735  8.597 3103

FS -1 0 -1 08208 3.6424 11.0253 1.0
% 1 Box-Behnken &3 F & &K F K 4 75 F6 1 0 -1 06404 27342 87565 2552
Tab 1 Level and code of variables chosen for Box-Behnken F7 -1 0 1 04269 46341 7.3373 927.4
design F& 1 0 1 12624 50391 140982 5388
W% K F9 0 -1 -1 08618 37586 112306 1.0
D o) FED FI0 0 1 -1 07391 34993  7.7687 1681.5
Xi: HPMC K4M I & 10%  20% 30% FIl 0 -1 1 10150 43833 1095 60.5
Xa: Carbomer 934P JHj it % 10%  15% FI2. 0 1 1 10602 41462 84245 24663
Xs: SA IR 15% - 25%  35% FI3 0 0 0 08141 3.0474 74012  875.0
WEE e At Fl4 0 0 0 09753 45434 10.0035  930.0
Y RN S IN ] (FLT) e/ MH ' ’ ' '
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Tab 3 Results of model summary statistics analysis for responses

W om Y, (FLT) Ya(ta0%) Ys(tsoos) Ya(tgoos)
K IE r? P RIF P K IE r? P KIE r? P
e it 0.5056 0.650 0 0.1842 0.136 4 0.106 6 0.229 3 0.091 8 0.2515
TORAE H IR 0.704 8 0.043 5 0.661 3 0.007 7 0.316 2 0.136 3 0.296 8 0.143 5
R Z TR 0.728 9 0.348 4 0.684 5 0.363 7 0.2012 0.6818 0.157 4 0.726 2
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Tab 4 Predicted and observed values of the optimized
formulation

AR TAE /b S/
tao 1.07 1.12
tsov 4.00 4.06
tsov 10.43 10.85

M2 4 ATH, Ya(taow)s Ya(tsooe)s Ya(tsos) 1T
BN 52 568 LB el S 25 Lk 2O H 475
JI £ v AR I TR) e N T v P S8 ReRRLE 16
h BLbo (HAFLT SKREFIIE K 398.7 s, 177 SEill
fHIA 2] 425.6 s 15 T0MIE i Z2 580K
3.3 B

X BRI e AR D R R AR AR 28
PG 25 R IR S,
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Tab 5 Kinetic release equations of different model for
optimized formulation

JitR R R HOCREL
TR Q=0.074t+0.161 8 0.977 0
— AR Log(UQ)=-0.075 1t-0.019 4 0.997 3
Higuchi £ % Q=0.296 9t"?-0.086 9 0.999 1
Hixon-Crowell %4 (UQ)"*=-0.042 6t+0.964 9 0.995 5
Peppas f57H 1ogQ=0.637 9logt—0.689 7 0.997 9

e Q-t W ZIZ5W) FFBEOE 73 % UQ—t I 2 258 i AR B I 73 %
(UQ=100-Q)

Note: Q-the percentage of cumulate drug release at t time; UQ-the
unreleased percentage of drug at t time (UQ=100-Q)
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VB BLER e B R R R EERBLE, AAEHN 02 mol LT A TEIER, kA 0.8 mL-min', Alltech 3300 ELSD
Mm%, BZBEREHSOC, BR FMRIEILFEK, A EFHTASE, FMAE, B, KX GEB. AXkEE
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B, EAMIF, TATASGREEH.
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Determination of Isepamicin Sulfate and its Injection by HPLC-ELSD

WANG Jian', RUAN Dan’, WANG Zhijianl*(l.Zhejiang Institute for Food and Drug Control, Hangzhou 310004, China;
2.Zhejiang University of Technology, Hangzhou 310014, China)

ABSTRACT: OBJECTIVE To develop a new HPLC-ELSD method for the determination of isepamicin sulfate and its
injection. METHODS The column was Agilent SB-Cg(4.6 mmx250 mm, 5 pum). The mobile phase for the determination of
related substances consisted of 0.2 mmol-L™" trifluoroacetic acid (A) and methanol (B) with gradient program. The mobile phase
for the determination of isepamicin and sulfate was 0.2 mol-L™" trifluoroacetic acid. The flow rate was 0.8 mL-min"'. Detector
used was an Alltech 3300 ELSD detector. The drift tube temperature was 50 ‘C. RESULTS Good separation of isepamicin

from main intermediates could be achieved. The standard curves of isepamicin, sulfate, HAPA-gentamine-B, 3N-isepamicin and
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