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ABSTRACT

A simple, economic, fast and precise High performance thin layer chro-
matographic method has been developed for the simultaneous determina-
tion of Gatifloxacin and Ambroxol HCI from the tablet formulation.
Ciprofloxacin is used as internal standard. Gatifloxacin is antibiotic drug
and Ambroxol isamucolytic expectorant, and this combination is used as
antibiotic drug. The separation was performed on Silicagel 60F,,, HPTLC
plates with n-Butanol: GAA: Distilled water: methanol in the proportion
(4:1:1:0.3) vlv, as asolvent system. The determination was carried out us-
ing the densitometric absorbance mode at 235 nm. The linearity range for
Gatifloxacin and Ambroxol hydrochloride 480 ug mL* to 1120 pg mL* and
72 ng mLto 168 pg mL* respectively. The HPTL C method was eval uated
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in terms of sensitivity linearity, accuracy, precision and reproducibility.
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INTRODUCTION

Gatifloxacinischemicaly 1-cyclopropyl-6-fluoro-
1-4 dihydro-8-methoxy-7-(3-methyl-1-pi perazenyl)-4-
oxo-3-quinoline carboxylic acid which due to its
extremly high activity isused asantibioticfor treating
infectionswith gram positive and gram negetive bacte-
ria. Ambroxol hydrochlorideischemically trans-(2-
amino3,5-dibromaobenzyl) amino cyclohexanol hydro-
chloride. It isametabolite of bromgexineand actsto
reducetheviscosity of tenacious mucous secretionsvia
fragmentati on of long mucopolysaccharidechains, itaso
enhances penetration power of antibiotic. Thestruc-
tures of thesetwo drugsareshownin Figure 1™, This
combinationisused asantibiotic drug. Theliterature
revealed no method was availablefor s multaneous de-

r
2

_n
Q
o
o
T

Gatifloxacin

OH
N
H
NH,
Br

. HCI
Ambroxol hydrochloride

Figurel: Thestructureof gatifloxacin and ambroxol hy-
drochloride
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termination Gatifloxacin and Ambroxol hydrochloride
in such pharmaceutica formulationby HPTLC'>4. The
method describediseconomic, smple, fast, preciseand
accuratefor smultaneousdetermination of Getifloxacin
and Ambroxol hydrochloridefrom pharmaceutical for-
muletion.

EXPERIMENTAL

Chemical and reagents

Standards were from reputed research centre.
Gatrich tablets manufactured by Ciplawere procured
fromthe market. Methanol, n-butanol, and glacid ace-
ticacid used wereandytical gradeand distilled water.
All dilutionswereperformedingandard volumetricflasks
I nstrumentation and chromatogr aphic conditions

A camag, Linomat IV sampleapplicator wasused.
Camag Twintrough glasschamber (20x10cm) wasused
for development of plates. And Camag TLC scanner 1
equipped with cats 3 Version software was used for
interpretation of data.

Prepar ation of working standar d solutions

The stock solution of Gatifloxacin was prepared
by dissolving 160mg Gatifl oxacin(99.99%) and 24 mg
Ambroxal hydrochloride(99.92%) in methanol instan-
dard 50ml volumetricflask (3200ug mL* & 480ug mL-
Trespectivey) (solutionA).

The stock solution of Ciprofloxacin was prepared
by dissolving 200 mg of Ciprofloxacin (internal stan-
dard) (99.95%) in methanol in 100 ml volumetricflask
(2,000 pg mL*) Solution B.

Samplepreparation

Twenty tablets were weighed and their average
weight was cal culated. Thetabletswerecrushedintoa
homogeneous powder and aquantity equivaent to one
tablet (1218.5 mg) wasweighed ina100mL volumet-
ric flask, dissolved in methanol, and filtered through
Whatman no. 41 filter paper. Thefiltrate (2ml) was
quantitatively transferred to a10mL volumetric flask;
2mL of internal standard solution wasaddedtoit, and
diluted up to themark with methanol.

Chromatographic condition
The experiment was performed onsilicagel 60F,
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HPTLC platesusing mobile phasecomprising of n-bu-
tanol: water: glacia acetic acid: methanaol inthevolume
ratio (4:1:1:0.3)v/v. The platewas prewashed by metha:
nol and activatedinan ovenat 110°Cfor 1 hour before
use. Thesamplesolutionswere gpplied ontheHPTLC
plate as sharp bands of 7 mm width with the help of
Camag Linomat IV sample applicator at thedistance
of 15 mmfrom theedgeof the HPTL C platewiththe
gpeed of 10 sec/ul. Ascending development to distance
of 8cmwasperformedin saturated 20cm x 10cm camag
twin trough chamber for 15min at room temperature.
The developed TLC plate was air dried and then
scanned between 200 and 400 nmusing Camag TLC
Scanner |1 with Cats 3 version of the software. The
wavel ength chosen for further quantification was 235
nm. The overlain spectraand HPTLC chromatogram
for Gatifloxacinand Ambroxol hydrochl orideareshown
inFigure2 and Figure 3 respectively.
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Figure2: UV spectraof a) Gatifloxacin b) Ambroxol hydro-
chloridec) Cipr ofloxacinein methanol
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Figure3: Typical HPTL C chromatogram 1) Cipr ofloxacin 2)

Gatifloxacin, 3) Ambroxol hydrochloride

RESULT AND DISCUSSION

Linearity
Linearity was eval uated by analysis of working

standard sol utions of Gatifloxacin and Ambroxol hy-
drochlorideof fivedifferent concentrations®. Thecon-
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centration rangefor each of thetwo pharmaceuticals
intheworking standard solutionswas 480 pg mL*to
1120 pg mL* for Gatifloxacin and 72 pg mL* to 168
pg mL* for Ambroxol hydrochloride. The peak area
and concentration of each drug wassubjected tore-
gression analysisto caculatethe calibration equations
and correlation coefficients. Theregression dataob-
tained for the two pharmaceuticalswererepresent in
TABLE 1. Theresult showsthat with-in the concen-
tration range mentioned abovetherewasan excellent
correlation between peak arearatio and concentra-
tion of each drug.

TABLE 1: Reaultsof linearity

Sope | nter ceot Correlation
Analyte (megn) (mear?)a coefficient
(n=9)
Gatifloxacin 00021  0.0252 0.9998
Ambroxol 0.0026  0.0063 0.9998

hydrochloride
Limit of detection and limitsof quantitation

The limit of detection (LOD) and limit of
guantitation (LOQ) were established at signal-to-
noiseratio of 3:1 and 10:1 respectively. The LOD
and LOQ of Gatifloxacin and Ambroxol hydrochlo-
ride were experimentally determined by six injec-
tions of each drug. The LOD of Gatifloxacin and
Ambroxol hydrochloridewerefound to be25ug mL-
b'and 11pg mL? respectively. The LOQ of
Gatifloxacin and Ambroxol hydrochloridewerefound
to be 75ug mL*and 33ug mL*?

Precision

Repeatability was studied by carrying out system
precision. System precision was determined fromre-
sultsfor six replicateinjections of the mixed standard
solutions®. Therdativestandard deviationswereless
than 2% for thethree drugs. Method precision wasde-
termined from resultsfrom six independent determina-
tionsat 100% of thetest concentrationsof Gatifloxacin
and Ambroxol hydrochloridein the product. TheRSD
were0.78 and 0.22 respectively.

Assay

From the above sample solution 10ul was spotted
intriplicatea ong with same concentration of standard
solution onto the plate under the optimized chromato-
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graphic conditions. The peak area values of
Gatifloxacin, Ambroxol hydrochloride were calcu-
lated. Theamount of Gatifloxacin, Ambroxol hydro-
chloride present in this solution were then estimated
using calibration curve method. Results of assay are
tabulated in TABLE 2.

TABLE 2: Result for assay
Labeled

Drug

Drug claim found in R’O/SOD Ai/;y
(mg) mg(n = 6)

Gatifloxacin 400 40083 0.78 100.21

Ambroxol 60 50.81 022 99.69

hydrochloride

Recovery studies

Recovery experimentswere carried out to check
for the presence of positive or negativeinterferences
from excipients present in the formulation, and to
study the accuracy and precision of the method.
Recovery experiment was performed by the stan-
dard addition method. The recovery of the added
standard was studied at three different levelsviz
110%, 120% and 130% of the estimated amount of
the drug®. Each set of recovery of added standard
was cal culated. Theresults of recovery experiment
aretabulated in TABLE 3.

TABLE 3: Resault for recovery

Amount

Initial Amount Total of drug Recover
Concentration added Concentration 9 y
In mg in mg In mg found (%)
in (Mmg)
400 00 400 400.99 100.25
400 40 440 441.05 100.24
Gatifloxacin
400 80 480 48215 100.45
400 120 520 522.42  100.46
60 0 60 59.96 99.94
Ambroxol 60 6 66 6580  99.70
hydrochloride 60 12 72 7209  100.13
60 18 78 78.15 100.20
Robustness

Therobustness of the method was studied, during
method devel opment, by determining theeffectsof small
variation, of mobile phase composition(+2%), cham-
ber saturation period, devel opment distance and scan-
ningtime(10% variation of each). No sgnificant change
of Rf or responseto drugswasobserved, indicating the
robustness of the method.
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CONCLUSION

Thehigh performancethin layer chromatographic
method for thedetermination of Gatifloxacin, Ambroxol
hydrochloridefrom their fixed dosageformwasfound
to beaccurateand precise. Thus, the proposed HPTLC
method can besuccessfully gpplied for theroutinequdity
control andysisof Gatifloxacin, Ambroxol hydrochlo-
ridefromtheir fixed dosageform.
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