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ABSTRACT

The capillary electrophoresis (CE) method for the determination of sodium
metashisulfite content in cephal osporin drugs was developed using potas-
sium hydrogen phthalate (5mM) and cetyl trimethyl ammonium bromide
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(0.25mM) as a flow modifier at pH 7.2 along with the application of an
eectric field of 20kV in 0.4 minute, using a 40 cm afused silica capillary.
Indirect UV detection was performed at awavelength of 210 nm. Linearity
and accuracy were performed in the concentration range of 4-24ugmL*and
1-2.4ug mL-* respectively. The method was validated to show specificity,
linearity, accuracy, precision, ruggedness, robustness and stability in ana-
Iytical solution. The limit of quantification and detection were 1.673ug mL !

and 1.402ug mL* respectively.

INTRODUCTION

In the synthesis of cephal osporine drug, sodium
metabi sulfitewas used for the conversion of 7-Amino
cepha ogporonicacidto cefpodoximeproxetil and there-
forethequantification of residua sodium metabisulfite
isessentid inthedrugasitisharmful tothehuman bodly.
Quantification of Sodium metabisulfite hasbeenre-
ported by Amperometric method inliterature™. In phar-
maceutica formulationsits estimationisreported by
capillary electrophoresis method?. A rapid and more
sengitivemethod by capillary dectrophoresishasbeen
developed for thequantification of sodium metabisulfite
at thetraceleve in cepha osporin active pharmaceuti-
cd ingredient.
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EXPERIMENTAL

Chemicals

Cephal osporin anditsrelated impuritieswere syn-
thesized in Maulanaazad college, Aurangabad, India.
Hukagrade sodium metabisulfite (Steinheim Germany)
wasused. AR grade Potass um Hydrogen Phtha atewas
obtained from Sigma (Stet nheim Germany) and Cetyl
trimethyl ammonium bromidefromAcros (New Jer-
sey, USA). HPL C grade methanol was obtained from
Merck Limited, USA. Thewater used for the study
was obtained from a Milli-Q System (Millipore,
Bedford, MA, USA).

I ngrumentation
Capillary eectrophoresisanalysiswas performed
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onaHP 3D CE Instrument (Hewlett Packard, USA,
Model No. G1600), coupled with PDA and an auto-
mated via replenishment system. Thedataacquisition
and processing were done using HP Chemstation en-
abling e ectropherogram with enhanced integrator and
peak purity plots. Analys swasperformed using an un-
coated fused silicacapillary with atota length of 48.5
cm, effectivelength of 40cm andinternal diameter of
50um (SRi capillary). Thecapillary wasthermostated
inacapillary cassette at 30°C using pdltier cooling sys-
tem. Indirect UV detectionwas performed by usingthe
detection wavel ength as 340nm and reference wave-
length as 210nm. Sample, Standard and blank were
injected us ng the hydrodynamic mode of injection by
applying apressure of 50 mbarsfor 10 seconds, and
the VVoltage wasramped to 20kV in 0.4 min. There-
quired background el ectrolyte was prepared by dis-
solving 1.02gm of potassium hydrogen phthal ate and
91.12mg of Cetyl trimethyl ammonium bromidein
100mL water, adjusted to pH to 7.2 with dilute KOH.
Onepart of thissolution was diluted with one part of
methanol and elght partsof water. Prior to use, thecap-
illary wasflushedwith 1M NaOH andfollowed by water
for 10 min each using apressure of 940 mbar.

RESULTSAND DISCUSSION

Sodium metabisulfitecontent

Assodium metabisulfiteisaUV inactive com-
pound, indirect UV detection modewas selected. Ini-
tially, Pyromeltic acid was used asavisualizing agent
with cetyl trimethyl ammonium bromideasflow modi-
fier alongwith areverse polarity setup (Cathode at
theinlet sde). Variousbuffersweretried with variable
concentration of flow modifier along with different
detection wavel ength and reference wavel ength but
no peak were observed®4. The detection relieson
theuseof UV active buffer component with the same
charge asdectrolyte (Phthalate buffer). Alsothe EOF
modifier (Cetyl trimethyl ammonium bromide) with
reversed polarity (Cathode at inlet side) was applied
to ensurethe movement of metabi sulfiteionstowards
the detector. Capillary € ectrophoresistechniquethere-
fore was chosen to determine sodium metabisulfite
content in Cephal osporinA.
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Method validation
Specificity

Sample spiked with sodium metabisulfite was
analysed as per method. Further, known related sub-
stancesof cgpha agporinad ong with sodium metabisulfite
werespiked inthe sampleto check their interferenceif
any with sodium metabisulfite peak. Theareaof the
analyte peak in the sample spiked with sodium
metabisulfiteand other known related impuritiesremans
same compared to theareain the sample spiked with
sodium metabisulfiteindicating that thereisnointerfer-
enceof cephal osporin related substanceswith sodium
metabi sulfite peak proving that the method is specific
for the determination of sodium metabisulfite in
cephaosporine.
Precision

System precisionwas established by making repli-
cateinjectionsof standard solution (20ug mL?) of so-
dium metabisulfite. The% RSD valueof 1.60for the
corrected peak areacountsand 0.57 for migrationtime
indicates an acceptablelevel of precisonfor theana
lytical system. Method precision was determined by
anadyzing six samplesof singlebatch of cephaosporin
A as per the proposed method. The RSD value ob-
tained for the six samples was 3.80% for sodium
metabisulfite content. Intermediate precision was de-
termined by analyzing six samples of asingle batch of
cephaosporinA by asecond anayst on adifferent day
using adifferent capillary and the RSD va ue obtained
was 3.02% for sodium metabi sulfite content. Inter and
intraday precision of the method was checked by com-
paring the content of sodium metabisulfitein acepha
losporin sample. The samplewas analyzed on acapil-
lary e ectrophoresisusing oneset of capillary by anana
lyst on oneday. A similar analysiswas performed by
another anayst using adifferent capillary and onadif-
ferent day. Datashowsinsignificant difference between
thetwo sets of data (M ethod precision and Intermedi-
ateprecision) asdetermined by theoveral RSD vaue
of 3.28% for sodium metabisulfite.

Linearity
Thelinearity of responsefor sodium metabisulfite

wasdetermined by injecting sodium metabisulfite stan-
dard solution induplicateintherangeof about 4-24ug/
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mL. Thedetector response wasfound to belinear over
the specified range asdetermined from the coefficient
of correlation value of 0.99768.

Theequation representing thecdibration curveisy
= 0.00553x-0.01366.

Accuracy

A knownamount of sodium metabisulfitewasadded
to cephal osporin at threelevelsi.e. about 0.20% wi/w,
0.40%w/w, 0.48%w/w (with respect to cephal osporin
A) intriplicate. The sampleswere analysed as per the
proposed method. Mean recovery of 88.19% withRSD
of 1.47% (Individual observation in therange of 80-
120%) indicates an acceptable level of accuracy for
the proposed method.

Sengitivity

The Limit of detection and quantification for so-
dium metabisulfite were determined by injecting solu-
tionsof variousconcentrationsof sodium metabisulfite
and showing the precision at these concentrations. Ex-

perimental ly determined- LOQ and LOD for sodium
metabisulfiteare 1.673ug mL* and 1.402ug mL* re-

Spectively.
Sability in analytical solution

A sample of cephal osporin spiked with sodium
metabi sulfite was prepared and kept at ambient room
temperaure. Thesamplesolutionwasanaysedinitidly
and a different timeintervals. Thecumulative RSD upto
408 minwasfound to be 9.88%. It wastherefore con-
cluded that the sampleisstable at room temperature
for at least 7 Hours.

Robustness

Robustness of themethod for quantification of so-
dium metabisulfitewas checked by andyzingasample
of cephdosporin, by varying the capillary cassettetem-
perature (+ 5°C), pH of BGE (£ 0.2), voltage (+2kV),
and wavelength (+5nm). Robustness of the method is
indicated by theing gnificant difference between thetwo
setsof data(Control and variableconditions) asdeter-
mined by overal RSD values. These have been ob-
served to be below 10%.
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CONCLUSION

Thusitisconcluded that themethod devel oped for
thequantification of sodium metabisulfiteisspedfic, pre-
cise, linear and accurate in the concentration range of
4-24ug mL* and can be used for theroutineanalysis
for the quantification of sodium metabisulfitein any
cephdosporindrugupto 1.67ugmLleve.
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