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ABSTRACT

A simple and cost effective spectrophotometric atethias described for the determination of DoripetizR) in
pure form and in pharmaceutical formulations. Thetmod is based on the formation of dark yellow @o
chromogen when the drug reacts with 1,2 naphthaanpe 4-sulphonic acid sodium salt (NQS) reagerlkalline
medium. The method involves the addition of exXd€¥S of known concentration in the presence of Q9NaOH
for DP (Method A), the unreacted NQS is determimgthe measurement of the,, 449 nm, which was found to be
the most suitable of several tests. This methodappked for the determination of drug contentpharmaceutical
formulations and enabled the determination of tlagdin microgram quantities 0.5 to 3.0 mL for DPo N
interference is observed from excipients and tHelitsa of the method was tested against referene¢hod. The
colored species has an absorption maximum at 449fermDP (Method A) and obeys beer’'s law in the
concentration range 0.02 — 0.12 mg/mL of the drligs apparent molar absorptivity is 0.0047, sandedénsitivitt
is 8x10*. The slope is 0.0997 +0.0017 and intercept ofefeation of the regression line-80003 + 0.0033 The
optimum experimental parameters for the reactiomehbeen studied and the validity of the describedtqrure
was assessed. Statistical analysis of the resalésbieen carried out revealing high accuracy anddypoecision.
The proposed method was successfully applied éoddéitermination of Doripenem in pharmaceutical folations.
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INTRODUCTION

Doripenent! is an ultra-broad spectrum injectable antibioticis a beta-lactam and belongs to the subgroup of
carbapenems. It is particularly active against Bgmonas aeruginosa.
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Fig| thestructure of Doripenem
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carboxylic acid

Doripenem can be used for bacterial infections sagchomplex abdominal infections, pneumonia withim setting
of a Hospital, and complicated infections of thimary tract including kidney infections wisepticemia. Primarily,
doripenem decreases the process of cell wall growttich eventually leads to elimination of the ictfeus cell
bacteria altogethelt is recommended that those allergic to doripewerno any type of be-lactam antibiotics such
as cephalosporin or other Carbapenems not receisipetiem The carbapenems are k-lactam-type antibiotics
with an exceptionally broad spectrum of activ

Literature survey reveals that the drugs were deéterd by using HPL®™ and some spectrophotomet

method®!. According to literature survey there is no methegorted for these penems with NQS reagent bilei

spectrophotometry. Hence an attempt made to dew@tople and sensitive spectrophotometric methodghe

estimation of the above named penems in pure drdgrapharmaceutical formulations. Thees methodslues in

the nucleophillic displacement of the sulfonic cagroup of 1,-naphthaquinone-4sulfonic acid in alkaline
conditions with the amine groupd the penems resulting in the formation of anagwlicoloured chromogen, th

could be measured at 449nm.

MATERIALSAND METHODS

Apparatus:

All spectral characteristics and absorbance measmts were made on Perkin Elmer, LAMBDA 25 doubdarh
UV-Visible spectrophotometer with 10 mm matched queetis. All chemicals used are of analytical reaggade
and double distilled water was used throughout. N@@plied by SD Fine chemicals Ltd., India, wasdubg
diluting 500.0 mg to 100 mL with cilled water. NaOH supplied by SD Fine chemicald.l.india, was used t
diluting 20 gm in 100 mL distilled water. 10 mg/mstock reference solution was freshly prepared fpome sampl
of DP by dissolving 100 mg in 100 mL of doubletidlisd water

General procedure:

Method A:

Into a series of 10ml volumetric flask, 0.5 mL ofd&um hydroxide and 1.0 mL of NQS reagent were sssively
added and to each flask, different aliquots of kiagy standard solution (0.— 3.0 mL) of Doripenem wer
transferredo provide final concentration range of 0—0.12 pg/mL and kept aside for 5 minutes. The sohs
were made up to volume with distilled water. The@bance of each solution was measured at 449 ainsaghe
reagent blank. The calibration graph vthen prepared by plotting the absorbance versusdheentration of th
drug. The concentration of the unknown was readhftbe calibration graph or computed from the regjoes
equation.

Procedurefor Injections:

An amount of powder equivalent to 10(g of DP were weighed into a 100 mL volumetric flaS& mL of distilled
water was added and shaken thoroughly for abounhibOtes, then the volume was made up to the maittk thie
distilled water, mixed well and filtered. Furtheitutions were made anche assay of injections was comple
according to general procedure.
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RESULTSAND DISCUSSION

1,2 naphtho quinone 4-sulphonic acid sodium salt (NQYS)
Molecular Formula: gHsNaG;S

Molecular Weight: 260.19

IUPAC Name: sodium 3,dioxonaphthaler-1-sulfonate

Fig !l thestructureof NQS:
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In developing the method, a systematic study ofdffiects of various relevant parameters in the eomed were
under taken by varying one parameter at a time @mdrolling all otherparameters to get maximum colc
development, minimum blank colour, reproducibilapd reasonable period of stability of final courgukbcies
formed.

NATURE OF COLOURED SPECIES

The reaction of 1,2—napthaquinedesulfonic acid (NQS) with aromatic aminess discovered by Boniger as
back as 1894 He colored species formed fronP in this method can be explained based on thegyalf previous
reports ®1% As DP possesses amino groups, it involves in vieldioipured produced by nucleophil
displacement of the sulfonic acid group of-naphthaquinone-4sulfonic acid in alkaline conditior

Optimization of conditions on absor ption spectrum of the reaction product:
The Conditions under which reaction of DP with N@8gent fulfills the esstial requirements was investigatt
All conditions studied were optimized at room temgpere (32+°C).

Selection of reaction medium:

To generate the nucleophile from DP and activate rihcleophilic substitution reaction, alkaline madi was
necessary. [ferent inorganic bases were tested, sodium hyidexdisodium hydrogen phosphate, and soc
bicarbonate, all prepared as aqueous solutioncohaentration range 0+-25 x 10°M. Best results were obtain
in case of sodium hydroxide where with o bases either precipitation of white colloid occdregon diluting the
reaction solution with organic solvent, high blareladings, non reproducible results, and/or weakiteity were
observed. In order to determine the optimum comagnh of Sodiunhydroxide, different volumes of 5.0M Sodit
hydroxide solution (0.5 2.5 mL) were used to a constant concentration & (Dmg/mL) and the results we
observed. From the absorption spectrum it was evithat 0.5 mL of 5.0M Sodium hydroxide solutions found
optimum. Larger volumes had no significant effecttbe absorbance of the colored species. This wssilgy due
to the fact that theNH group of DP exists in the form of hydrochloridmine salt, thus, it loses the nucleopt
substitution capality. This was attributed probably to the increasehe amount of hydroxide ion that holds bi
the condensation reaction between DP and |

Effect of order of addition of reactants:
Few trials were performed to ascertain the infleeat order of adition of reactants on the color development
the results are presented in Table 1. The ordaddition of serial number (iii) is recommended lfoth

Tablel. Effect of order of addition of reactantson color development

S.No. Drug Order of Addition Absorbance Recommended order of Addition
i D+ NQS + NaOH 0.1756
1. Meropenefh ii D+ NaOH + NQS 0.1519 iii

i NaOH+ NQS +D 0.1935
*For 40 pg/mL of Drug sample
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Effect of NQS reagent concentration:

Several experiments were carried out to study tfisdnce of NQS concentration on the color develepirby
keeping the concentration of drug and Sodium hyidexo constant and changing reagent concentréic— 3.0
mL). It was apparent that 1.5 mf NQS gave maximum colo

Reaction time and stability of the colored species:
The color reaction was not instantaneous. Maximotarovas developed within 5 minutes of mixing tleactant:
and was stable for 60 minutes theree

Absor ption spectrum and calibration graph:

Absorption spectrum of the colored complex was sednat 35-550 nm against a reagent blank. The reac
product showed absorption maximum at 449 nm foriggoeem. Calibration graph was obtained accordinth&
above general prodare. The linearity replicates for six differentncentrations of Doripenem were checked t
linear least squares treatment. All the spectral characteristicsthe measured or calculated factors and paeas
were summarized in Table II.

Tablell. Optical and regression characteristics, precision and accuracy of the proposed method for penems

Results
Parameters -

Doripenem
Amax NM 449 nm
Beer'slaw limits, mg/ml 0.02-0.12
Molar absorptivity, L/mol.cr 0.004"
Sandell’'s sensitivit(pg/cn?/0.001 absorbance unit) 8xio
Regression equati
Slope(b 0.0997+ 0.001
Intercept -0.0003743 + 0.00339
r’ 0.9988
Limit of Detection(pg/mL 0.13¢
Limitof Quantification(pug/mL 0.4231

Fig 111 the Calibration graph of Doripenem.
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Fig. 1V the absor ption spectra of Doripenem.

Sensitivity, accuracy and precision:

Sandell’'s sensitivity, molar absorptivity, precisicand accuracy were found by performing eight ogpé
determinations containing 3/4f the amount of upper Beer's law limits. The meadustandard deviation (S.C
relative standard deviation (RSD), and confideimoéd (Table 2) were considered satisfact
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Interference:
These substances are seldom present in the reagehtsed in the pharmaceutical formulations. Hetieemethod
is devoid of error due to above substances.

Application to formulation
The proposed procedures were applied for the detation of penems in commercially available injens. Table
[l summarized the results.

Tablelll. Resultsof analysis of injection for mulations containing penem

Injection Doripenem
Company Name Troika Pharma
Formulation Inj
Labeled amount, mg 1000
Recovery amount 99.8

CONCLUSION

The proposed methods were found to be simple, rapidinexpensive, hence can be used for routinlysasaf
penems in bulk and in injection formulations.
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