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ABSTRACT

Three simple and accurate spectrophotometric methods have been
developed for the estimation of CefuroximeAxetil in bulk drug and its solid
dosage forms. Method A was described about UV spectrophotometric
measurement at maximum absorption of 277 nm while Method B related to
formation of green colored chromogen by utilizing the oxidative coupling
reaction between MBTH and Cefuroxime Axetil in presence of ferric
chloride. It was measured at 624 nm against reagent blank. Method C was
based on the formation of pink colored chromogen with PDAC and it was
measured at 537 nm. The conditions of reaction pathway affecting the
varied parameterswere studied thoroughly and optimized. Under optimized
conditions, the beer’s law obeyed at the concentration of 5-25 pg/ml with
correlation coefficient of 0.999 (n=5), 1-5 pg/ml with correlation coefficient
of 0.9992 (n=5) and 2-10 png/ml with correlation coefficient 0f 0.998 (n=5) for
Method A, B and C respectively. The results of validated parameters like
linearity, precision, accuracy, robustness and ruggedness compiled with
those of official methods. There is no interference found from tablet
excipients at the selected wavelength (Method B & C). The developed
analysis could be considered successfully for the determination of
CefuroximeAxetil in pharmaceutical formulation.
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INTRODUCTION

CefuroximeAxetil (Figure 1), asemi-synthetic, sec-
ond generative broad spectrum bactericidal antibiotic
used to treet infections of gram positiveand negative of
aerobic, anaerobicand spirochetes®. Chemicaly, itwas
foundto be (6R, 7R)-3-{ [ (aminocarbonyl)-oxy]-me-
thyl} -7-{[(22)-2-(2-furyl)-2-(methoxyimino)acetyl] -
amino} -8-oxo-5-thia-1-azabicyclo[4.2.0] oct-2-ene-2-
carboxylic acid®@. It has been used as an attractive

medicinefor the conditionsof Pharyngitis/Tonsillitis,
Otitismedia, Sinusitis, Acute and Chronic bronchitis,
Uncomplicated skin and skin-structureinfections, Un-
complicated urinary tract infections (UTI), Gonorrhea
and Early Lyme disease (erythemamigrans)*3. The
number of peer reviewed literatureswas surveyed for
theegtimation of CefuroximeAxetil inbulk dosageforms.
It includesthe methods of spectrophotometry!*l, sta-
bility indicating by meansof longterm, intermediateand
accelerated method™, el ectrophoretict®, HPLC12,
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HPTL C*, spectrofluorimetryt, mercurimetricd™ and
HPLC-MLC™, Inthe present study, weareaimed to
develop asimple and sensitive UV and colorimetric
method for the application in pharmaceutical dosage
forms.
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Figurel: Sructureof CefuroximeAxetil

EXPERIMENTAL PART

Materialsand instrumentsused

Thereference standard of CefuroximeAxetil was
provided asagift sampleby GlaxoSmithKline, Mumbal,
India. M ethanol, Hydochl oric acid and Sulphuric acid
wasobtained from S.D Fine-Chem Ltd (Mumbai, In-
dia). 3-Methyl 2-benzothiozolidinehydrazone(MBTH),
Paradimethyl amino cinnamddehyde (PDAC) andferric
chloride was procured from Loba Cheme Pvt Ltd
(Mumbai, India). For the whole experimental part,
doubledistilled water and calibrated glasswareswas
used for theanalysis. A Shimadzu UV 1800 spectro-
photometer (Jgpan) with 1 cm used quartz cell wasused
for analysis. The data processing was monitored by
using softwareof UV probewith aversion of 2.32.

Prepar ation of standard stock solution

Thestandard stock solution of CefuroximeAxetil
(1000 pg/ml) was prepared by transferring 100 mg of
drug into100 ml volumetric flask. To theflask add an
amount of 40 ml of methanol and madeto dissolveit
completely and then the volume was made up to the
mark using methanol. Theworking standard sol ution of
(100 pg/ml) was prepared by transferring the 10 ml of
above stock solutioninto 100 ml volumetricflask and
then diluted up to the volume adjusted with doubledis-
tilled water.
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Method B

Preparation of 0.2% w/v MBTH reagent

The amount of 0.2 gm of 3-methyl-2-
benzothiazolinone hydrazone reagent (MBTH) or
Besthorn’s reagent was accurately weighed and trans-
ferred into the 100 ml volumetric flask. Tothisadd 50
ml of methanol and dissolved it completely and thenthe
remai ning volumewas adjusted up to themark using
thesame.

Preparation of 0.5% w/v FeCl, solution

The 0.5 % of FeCl3 was prepared by theweighed
quantity of 0.5gm of FeCl,wasadded to 100 ml volu-
metric flask and dissolved it usng 50 ml of doubledis-
tilled water. Theremaining volume was adjusted using
thesamesolvent.

Method C
Preparation of 0.5% w/v PDAC reagent

Dissolved 0.5 gm of 4-dimethyl amino
cinnamal dehyde (PDAC) in50 ml of 5M hydrochloric
acidinan 100 ml volumetricflak and theremaining vol-
umewas madeup to themark by using methanaol.

General procedurefor theanalysisof cefuroxime
axetil
Method A

Thevolumeof 0.5-2.5 ml wastransferred into the
seriesof 10 ml volumetric flasksfromtheworking san-
dard of 100 pg/ml and then diluted up to the mark using
double distilled water. The resulted solutions were
scanned under the range of 400-200 nm. The spec-
trum of CefuroximeAxetil wasobserved at 277 nm
againg theblank.

Method B

Toaseriesof 10 ml volumetricflaks, volumeof 0.1
t0 0.5ml (1-5 ug) of drug solution was added by trans-
ferringtheworking sandard of 100 pg/ml of Cefuroxime
Axetil. To each flask, add anamount of 2.0 ml MBTH
(0.2% w/v) and 2.0 ml of ferric chloride (0.5 % w/v)
and kept asidefor 20 minfor compl ete color develop-
ment. The contentsin each flask was made up to vol-
ume 10 ml with doubledistilled water and mixed well.
The absorbance of green color chromogen was mea-
sured at 624 nm against thereagent blank.
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Method C

Thestandard stock solution of CefuroximeAxetil
containing 100 pg/ml ranged from 0.2 to1.0 ml (2-10
ng) was transferred to a series of 10 ml volumetric flasks.
Toeachvolumetricflask, 2.0ml of PDAC (0.5% w/v)
was added and heated on a heating mantle or water
bath at the temperature of 40+5 °C for 1 h and then
kept asidefor 20 min. for complete color development.
Thevolumein each flask wasmade up to 10 ml with
distilled water. The absorbance of pink colored chro-
mogen was measured at 537 nm against the reagent
blank.

Assay of tablet formulation

Twenty tabletsof CefuroximeAxetil wereweighed
accurately and ground into a fine powder. An accu-
rately weighed amount of thefinely powdered tablets
equiva ent to 100 mg of CefuroximeAxetil wastrans-
ferred into the 100 ml volumetric flask and then the
volumewas adjusted with methanol to get the concen-
tration of 1000 pg/ml. By using, the above solution
transfer 10 ml to 200 ml volumetricflask and diluted up
to 100 ml using water to obtain the concentration of
100 pg/ml. From this, 1 ml was pipette out to 10 ml
volumetric flask and then make up with using water.
Theresulted sol ution was scanned in therange of 400-
200 nm (MethodA). By utilizing the above concentra-
tionof 100 pg/ml transfer 1 ml to 10 ml volumetric flask
added 2.0ml MBTH (0.2 % w/v) and 2.0 ml of ferric
chloride (0.5% wi/v) and then kept asdefor 20minfor
complete color improvement (Method B). Transfer 1
ml of 100 pg/ml to 10 ml volumetric flask add 2.0 ml of
PDAC (0.5%) and bailedit for 1 husing heating mantle
at 4045 °C then keep it for 20 min for complete color
improvement (Method C). Theresulted concentrations
werecal culated using linear regression equation.

RESULTSAND DISCUSSION

Method B

Reaction mechanism of oxidative coupling

In general, the col ored chromogen formation oc-
curred by thereection of oxidativecoupling. Cefuroxime
Axetil formsagreen colored chromogen by reacted
with eectrophilicintermediate of MBTH in presenceof
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oxidizing agent ferric chloride™"*8. Theintensegreen
colored chromogenthat absorbed at 624 nmand it was
stablefor 4 h. The expected reaction mechanismwas
shownin Scheme-|

Optimized conditionsfor thechromogen formation

The preliminary studieswere carefully studied to
determine the optimized conditions of thereagent for
the estimation of CefuroximeAxetil. Thereagent con-
centration, volume of the oxidizing agent used and the
timeinterva greatly influences on thereaction proce-
dure. Findly, theoptimized conditionsweremaintained
throughout theanaysis.

Effect of concentration and volumeof MBTH re-
agent

To assessthe effect of reagent concentration, dif-
ferent concentrationsof reagent varyingfrom0.1t0 0.5
% wi/v was prepared and eval uated. Theeffects of re-
agent concentrationson drug were obtai ned by plotting
concentration versus absorbance and from the resullts,
it has been found that 0.2 % w/v of MBTH showed
maximum absorbance. Theinfluenceof ontheeffect of
volumewasinvestigated using 1-5 ml of reagent. It was
found to be maximum absorbance showed using 2 ml
of reagent. Hence, 0.2 % w/v concentration of 2 ml
MBTH was selected for thefurther studiesand it was
showed inFigure 2.

Effect of oxidant and itsvolume

Thepreliminary trailsconducted using the oxidants
of ferricchloride, potassum ferri cyanideand cericam-
monium sulfate. Theoxidant of ferric chloridegavegood
intensity compared to others. The concentration of fer-
ric chloridewas sel ected by observing varied concen-
trationsof 0.1-1.0 % w/v. Thecolor intensity wasin-
vestigated by adding varied volumesof 1-5ml of ferric
chloride. It wasfound that maximum absorbanceof the
green col ored chromogen obtained with2ml of 0.5%
of ferric chloride. Therefore, it was used for further
measurements.

Effect of reaction time, diluting solvent and or der
of addition of reagents

To ensurethe compl etion of thereaction, theeffect
of reaction timewasmonitored up to 30 min. A reac-
tion time of 20 min. at 2545 °C was found to be the
optimum to produce maximum absorption intensity of
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Schemel : Oxidative coupling reaction of CefuroximeAxetil withMBTH
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Figure?2: Effect of concentration of MBTH on Cefuroxime
Axetil

the colored species. Theeffect of dilution of the chro-
mogen wasstudied using solventsviz water and metha:
nol. It wasfound that water wasthe best solvent asit
gavethehighest dbsorbance. Thedrug solution, reegents
wereadded in different order and absorbance was ob-
served.

Method C

Reaction mechanism of Schiff’s base formation

Inthermd conditionsthe CefuroximeAxetil reacts
with PDAC reagent resulting to form acolored spe-
cies. Thecolored product was based upon theforma:
tion of schiff ’s base. The drug may reduce the aldehyde
portion of PDA C reagent produced the specieswhich
have acharacteristic pink color with maximum wave-
length of 537 nm. The stability of colored product was
found it for 6 h. Themechanism of reactionwasshown
in Scheme-ll.

Optimized conditionsfor thechromogen formation

Many trails are conducted to confirm the opti-
mized procedure of PDAC reagent for determination
of CefuroximeAxetil. Thelevelsof reagent concen-
tration anditsvolume, effect ontemperatureandtime
interval effectively influenceon thereaction procedure.
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Schemel | : Schiff’s base formation between Cefuroxime Axetil and PDAC

Atlast, the optimized conditions are used throughout
theandysis.

Effect of concentration and volumeof PDAC re-
agent

To assessthe effect by adding the various con-
centrations of PDAC on absorbance of 6 pg/ml drug
solution and it was examined. Thevolumeof there-
agent was ranged between 0.5-2.5 ml was noted.
Theresultsfound to be 2 ml of PDAC reagent with
0.5 % concentration gave maximum absorbance (Fig-
ure 3). Therefore, the results are used throughout
theanalysis.
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Figure3: Effect of concentration of PDAC on Cefuroxime
Axetil

M ethod validation

Thevalidated parameters conducted according to
ICH guidelinesi.e., of linearity, specificity, precision,

accuracy and recovery studies®?9, Theoptical char-
acterswere cal culated for the proposed methods and
theresultsareshowed in TABLE 1.

TABLE 1: Analytical optical charactersfor Method A, B
andC

Par ameter Method A Method B Method C
Amax (NM) 277 624 537
Beer’s law range 5.95 1.5 2.10
(ng/ml) o
Molar absorbitivity 5 54,103 3126x10° 4.234x10°
(L mole™ cm™)

Correlation 0.999 0.999 0.998
coefficient, r

sD 1.60x10° 8.36x10° 2.51x10°
Slope (b) 0.178 0.193 0.185

I ntercept 0.050 0.003 0.037
Sandell’s sensitivity 3 3 3
(1g/mI"/0.001A) 2.56x10 5.05x10 1.03x10
Precision (% RSD) <2 <2 <2
Stability of i 3h 6h
chromogen

Reaction time - 20 min 1h
LOD (ug/ml) 0.02 0.05 0.07
LOQ (ug/ml) 0.07 0.17 0.21
Linearity

Thelinear regression anadysiswas conducted and
theresulted wavel ength showed agood corrdation. The
overlay spectrum and thelinearity graph of Method A
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were showed in Figure4 and 5 whileasMethod B in
Figure6 and Method CinFigure7 respectively.
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Figure4: Overlay spectrum of CefuroximeAxetil (5-25 pg/
ml)
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Figure5: Linearity graph of CefuroximeAxetil (5-25 pg/
ml)

Precision

The intra-day and inter-day precision was per-
formed by carrying out 6 replicateinjectionsof |abeled
concentrations of Cefuroxime Axetil. The % RSD

showed that the proposed precisonwasgood and itis
summarizedinTABLE 2.

TABLE 2: Summary of precison datafor Method A, B and C

Method Precision Con((l:sgn/irrlgnon Average SD ROgD
A Intra-day 15 0.5228 0.001602 0.30
Inter-day 15 0.5180 0.001789 0.34
B Intra-day 3 0.5818 0.00343 0.58
Inter-day 3 0.5911 0.007083 1.1
c Intra-day 6 0.5801 0.00405 0.69
Inter-day 6 0.5961 0.008519 1.4
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Figure6: Overlay spectrum of Cefur oximeAxetil withMBTH
(1-5 pg/ml)
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Figure7: Overlay spectrum of CefuroximeAxetil with PDAC
(2-10 pg/ml)
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Accuracy

Accuracy study was carried out, by the standard
additiontechniqueinwhichafixed quantity homogenous
formul ation wasadded with standard CefuroximeAxetil
a alevd of 75%, 100%and 125 % and reandyzed by the
proposad method. Thepropassd method compiledwiththe
referenceanditwastabulaedinTABLE 3.

Limit of detection (LOD) and limit of quantifica-
tion (LOQ)

The LOD and LOQ were carried out by 3 repli-
cate determination values of blank and dope(s) of the
cdibration. Thecd culated val uescoincidewiththestan-
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TABLE 3: Recovery test of analysisfor theproposed methods
of Aand B

Amount  Amount

Level % %

Method (%) added found Recovery RSD
(mg) (mg)

75 75 74.88 99.84 0.11
A 100 100 101.17 101.17 0.82
125 125 124.76 990.80 041
75 75 74.21 98.94 0.74
B 100 100 90.34 99.34 0.46
125 125 123.78 99.02 0.69
75 75 75.17 100.22 0.16
C 100 100 99.59 99.59 0.29
125 125 124.63 99.70 0.20

dard and it was found to be within limits. The data
showedinTABLE 1.

Ruggednessand robustness

Theruggednessof themethod rel ativeto each opera-
tiond parameter wasdetermined. By changingtheparam-
etersof varying theconcentration of reagents(+0.02 %ow/
V), volume of reagents(+0.2 ml) and reactiontime (0.5
min) wasnoted. Theruggednessof the proposed method
relativeto eech operationd parameter wasexaminedwith
standard CefuroximeAxetil. Theresultsshowed amean
% RSD of 0.53, whichindicated that thedevel oped colo-
rimetric methodsarerugged. A second andyst evd uated
the CefuroximeAxetil, by usng freshly prepared sandard
and samplesolutions. Theresultsobtained werecompared
andfoundto have% RSD lessthan 2.

Specificity

The specificity of the proposed method wasinves-
tigated by comparing the spectrum of reagent blank and
chromogensformed by CefuroximeAxetil. It wasfound
that placebo did not possessany color and duethat it
doesnot have any absorbanceinvisibleregion. Hence,
it could be concluded that there was no interference
with thereagent. (Method B & C)

Application of proposed method totablet formula-
tion

The proposed method was gpplied to commercidly
availabletabl et formulation and the results are com-
pared statistically by applying linear regression analy-
sis. Thecal culated values showed that thereisno sig-
nificant difference between the proposed method and
thereferencemethod (TABLE 4).

—— Fyll Peper

TABLE 4 : Determination of CefuroximeAxetil in tablet
formulation

Amount found % Label
Method (mgitab)*  claim*
Labeled 99.4
A amount (250 250.12+0.14 +0.12
mg/tab) -
% RSD 0.0938 0.1214
Labeled 99.6
amount (250 250.22+0.11 '
B mg/tab) +0.09
% RSD 0.0998 0.1624
Labeled 99.4
c amount (250 250.12+0.14 +0.12
mg/tab) -
% RSD 0.0938 0.1214
* Average of 3 determinations
CONCLUSION

By the above cons derations, proposed method was
found to be smple, economical, sel ective and accu-
rate. The present performed procedure can be consid-
ered asageneral method for spectrophotometric de-
termination of CefuroximeAxetil inbulk anditssolid
dosageformsof quality control laboratories.
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