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ABSTRACT

Simple and sensitive Infrared Spectrophotometric method has been devel-
oped for the estimation of Doripenem in pharmaceutical formulation; Beer’s
concentration range was found to be 1mg-5mg. The correl ation coefficient
for the method was found to be 0.998 and the developed method was

KEYWORDS

Infrared spectroscopy (IR);
Beer’s law;
Limit of detection (LOD);
Limit of quantification (LOQ).

analyzed for specificity, limit of detection (LOD), limit of quantification
(LOQ), linearity of response, precision and accuracy; thus the proposed
method could be adopted for routine analysisof bulk drug and itsformula-

tion. © 2013 Trade Sciencelnc. - INDIA

INTRODUCTION

Doripenem® is chemicaly (4R, 5S, 65)-6-(1-
hydroxyethyl)-4-methyl-7-ox0-3- [(3S,5S)-
5[ (sulfamoylamino)methyl]pyrrolidin-3-yl]sulfanyl-1-
azabicyclo[ 3.2.0] hept-2-ene-2-carboxylicacid. Itisa
beta-lactam ultra-broad spectrum injectableantibiotic
and bel ongsto the subgroup of carbapenems. Incom-
parison to other carbapenems, it hasequal or greater
activity than meropenem and imipenem against -
lactam-nonsusceptible Enterobacteriaceae, includ-
ing strains with extended spectrum f-lactamases
(ESBLS). Doripenem wasfound to bethemost active
carbapenem against Pseudomonas aer uginosa. Sev-
eral anaytica methods have been reported for thede-
termination of Doripenemraw materid. Literature sur-
vey reved ed that few sophisticated ana ytical methods
have been reported for the estimation of Doripenem.
The present work aimsto devise anovel method by
Infrared spectrophotometry (IR) which hasnot been
reportedtill date.

MATERIALSAND METHOD

All the chemical sused throughout the experiment
wereof highest purity of (IR grade).
1. Potassum bromide (KBr)
2. Interna standard: potassium thiocyanate (KCNS)
3. Bulk materid: sampleaof Doripenemwasgifted from
orchid pharmaceutica Limited.
4. Dosageform: Doripenemwaspurchased fromlo-
ca market.

EXPERIMENTAL METHODSY

Instrumentation

All spectral measurementsweremade onABB-IR
instrument (model no. MB 3000) with KBr press
(model no. M15).

Calibration of thestandard

Potassium thiocyanatewas used asaninternd stan-
dard which was preground, dried, and then reground
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with dry KBr to make aconcentration of about 0.2%
by weight of thiocyanate. Thefina mixturewasstored
over phosphorus pentoxide. Fivedifferent concentra-
tion of standard and KBr-KCNS were prepared by
mixing knownweghtsof the standard substancewitha
known weight of the KBr-KCNS mixture and then
grinding by using agate mortar & pestle. A standard
cdlibration curve was constructed using absorbanceand
concentration.

TABLE 1: Ratiofor preparing discs.

KBr/KCNS (in mg) 50 50 50 50 50 50
Standard (in mg) 00 1 2 3 4 5

Thediscswere prepared by using KBr pressand
the infrared spectrum was recorded in absorbance
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mode; the calibration curve was obtained by plotting
theamplitudeof the IR absorption a 2060 cm (promi-
nent band) agai nst the concentration of the substance.

TABLE 2 : Optical parameters of Doripenem by IR —
Spectroscopy.

o Parameters quantitication mehod
1 Beer’s law limit(mg) 0.5-25

2 Regression equation (y= mx+c) 15.69x+0.016

3 Slope(m) 28.624

4 |Intercept (C) 1.785

5 Corrdation coefficient 0.998

6 LOD (pg/mL) 0.370

7 LOQ (png/mL) 1.122

TABLE 3: Assay result for Doripenem.

S. L abel Amount found by % label (95%) %
No Method claim proposed method(mg) claim D SE Cl RSD
Infrared spectroscopy - g, 497.190 9943 080033 0462 03400 08077

quantification method

*Each value is a mean of 3 determinations

TABLE 4: Recovery studies.

S.No M ethod Label claim Amount of drug added (%) Amount of drug recovered (%) % Recovery
1 Infrared 500mg 50 49.8 99.6
quantification method 100 99.2 99.2

*Each value is a mean of 3 determinations
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Figurel: IR spectraof standard Doripenemwith inter nal sandard KBr/K CNS).

ASSAYM

Average content of Doripenem vialswere deter-
mined and homogenized to fine powder. Accurately

weighed quantity powder equivalent to 1mg of
Doripenem was mixed with the KBr/KCNS mixture
and then homogeni sed by using agate mortar& pestle.
Thefina powder wastransferred to KBr presstoform
adiscand theinfrared spectrum in absorbance mode
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wasrecorded. The sample peak areawasinterpol ated
ontherespectivelinearity chart of the Doripenemand
the concentration was determined.
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Figure2: Calibration curveof Doripenem ver suspeak ar ea.

RECOVERY STUDIES

Therecovery studieswere carried out on spiked
samples by adding predetermined amount of standard
drugsto therespective sample. About 50 and 100% of
standard drugs were added to the sample and the ab-
sorbance was measured. The percentagerecovery was
calculated. Therecovery study was performed at two
level sto confirm the precision and accuracy of theabove
said method.

RESULTSAND DISCUSSIONS

Doripenem was found to obey Beer’s law in the
concentration range of 0.5mg-2.0mg; showed good lin-
earity asindicated by correlation coefficient value of to
0.998. Theoptica parametersof Doripenem arepre-
sented in TABLE 2. The percentage of thedruginthe
formul ation wasca culated and presented in TABLE 3.

Theresultsof theanays s showed that theamount
of drug present in the formulation wasin good agree-
ment withthelabel claim of theformulation. Theaccu-
racy of the proposed method was determined by re-
covery study. Therecovery studieswerecarried out on
spiked samples at two levels 50%, 100%. The per-
centages recovered were found to bein the range of

99-100% represented in TABLE.3which showed that
the excipientsin theformulation did not interferewith
theanalysis. ThelR quantification processdoesnot in-
volveprior extraction and isindependent of drug mate-
ridssolubility.

CONCLUSION

The percentage recovery of the method lies be-
tween 99-100 %. The correlation coefficient for the
method wasfound to be 0.998 and therecovery stud-
iesindicatesthat thereisnointerferenceof other ingre-
dients present in theformulation. Thusthe methodis
ample, precise, accurate, lesstime consuming and could
be used for routineanaysis. Without prior treatment of
andyte,
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