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ABSTRACT

commercial pharmaceutical formulations.

In the present work a simple, accurate and cost effective UV Spectrophotometric method has been developed for
determination of Doripenem in bulk and pharmaceutical formulations. The optimum conditions for the analysis of
drug are established and Doripenem is found to exhibit maximum absorption at 298 nm with water as solvent. The
present method is validated as per guidelines of the International Conference on Hormonization (ICH) including
parameters like linearity, accuracy, precision, limit of detection and limit of quantification. Drug obeyed Beer's law
in concentration range of 10-50ug/ml and the regression equation is found to be Y=0.0239X+0.0105 with
correlation coefficient 0.999. From the results it is observed that good correlation exist between drug concentration
and absorbance. The percent recovery of Doripenem is found to be 98.3-99.57. The precision is evaluated and
relative standard deviation (RSD) is less than 2%, LOD & LOQ are 0.133 & 0.40 respectively. The method is
applied to marketed formulation (Doricrit) and Doripenem content is found to be 99.2 with respect to labeled
claim. The results suggest that this method can be employed for routine analysis of Doripenem in bulk and
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INTRODUCTION

Doripenem™ is an ultra broad-specrtum, injectable
antibiotic with bactericidal and beta-lactamase resistant
activities. It is a beta-lactam antibiotic and belongs to the
subgroup of carbapenems. It is particularly active against
Pseudomonas aeruginosa. Chemically it is (4R,5S,6S)-6-
[(1R)-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-carboxylic acid.

Doripenem binds to pencillin binding proteins (PBPS)
located on the bacterial cell wall, particularly PBPs 2 and
3, thereby inhibiting the final transpeptidation step in the
synthesis of peptidoglycan, an essential component of
the bacterial cell wall. Inhibition results in a weakening
and eventually lysis of the bacterial cell wall. This agent
is two- to 16-fold more potent than imipenem and
comparable to ertapenem and meropenem. Doripenem
can be used for bacterial infections such as complex
abdominal infections, pneumonia within the setting of a
hospital, and complicated infections of the urinary tract
including kidney infections with septicemia.” Literature
survey reveals few UV spectrophotometric methods™*®,
Capillary electrophoresis®®, HPLC methods.” The aim of
the present work is to develop a simple accurate, precise

and economical spectrophotometric method for the
estimation of Doripenem in bulk and pharmaceutical
formulation and to validate the developed method as per
ICH guidelines.
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Fig 1: Chemical structure of Doripenem.
MATERIALS AND METHODS
UV Spectrophotometer: Analytical technologies, Model:
T 70 series.

Doripenem pure drug was obtained as a gift sample from
Aurobindo pvt limited, Hyderabad.

Distilled water, Doricrit is marketed product of Cipla and
it is obtained from local pharmacy.
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Experimental details

Preparation of standard stock solution

Standard stock solution is prepared by dissolving 100mg
of doripenem in 100ml of distilled water. 10ml from
above stock solution is transferred to a 100ml volumetric

flask and the volume is adjusted to 100ml with the
distilled water to give final strength (100pg/ml). The
standard solution of doripenem is prepared and scanned
from 200-400nm to determine An.. The absorption
maxima was found to be at 298nm.

® Instrument Performance
Model : UV-VIS Spectrophotometer

Fig 2: Absorption maxima.

Method

From the above working standard solution a series of
standard solution are prepared by pipetting 1, 2, 3 and
5ml into 5 different 10ml volumetric flasks. The volume
was made up to 10 ml with distilled water and the
absorbance is measured against blank at 298nm.

Application of proposed method for formulation

From the Doripenem Powder for injection (Doricrit), a
quantity of powder equivalent to 10mg of drug is taken
and transferred to a 100ml volumetric flask. The sample
was first dissolved in water (25ml) and sonicated for
about 10-15min, finally up the volume is made up to the
mark with water. The solution is filtered and final
dilution of the sample (20pg/ml) is prepared and the
absorbance is measured against blank at 298nm.

Validation of the method

The proposed method is validated as per ICH
guidelines.”® The method is validated in terms of
linearity, accuracy and precision.

Linearity

A series of standards with 10pg/ml, 20pg/ml, 30pg/ml,
40g/ml and 50ug/ml respectively are prepared. The
absorbance of all the standards are measured at 298nm
against blank. The calibration curve is plotted by taking
absorbance on Y axis and concentration in pg/ml on X-
axis.

Table 1: Linearity Data

S. No | Concentration (ug/ml) | Absorbance
1 10 0.253
2 20 0.474
3 30 0.704
4 40 0.941
5 50 1.189

Calibration curve of
Doripenem
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Fig 3: Calibration curve of Doripenem.

Accuracy
To the reanalyzed sample solutions, a known amount of
standard stock solution is added at different levels i.e.
80%, 100% and 120%. The solutions are reanalyzed by
proposed method as per ICH guidelines and statistically
analyzed.
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Table 2: Recovery studies.

Sample Concentration(ug/ml_) % Recovery of Statistical analysis
Pure drug | Formulation pure drug
80% 16 20 99.55 Mean 99.52
80% 16 20 99.50 SD 0.0521
80% 16 20 99.52 %RSD 0.052
100% 20 20 99.21 Mean 99.57
100% 20 20 100.0 SD 0.398
100% 20 20 99.51 %RSD 0.399
120% 24 20 98.46 Mean 98.3
120% 24 20 98.27 SD 0.109
120% 24 20 98.27 %RSD 0.110

The results of recovery studies showed that the % amount found was between 98.3% to 99.57%.

Precision

Precision is the method to check degree of repeatability
of results. 20 pg/ml solution of Doripenem was analysed.
The % R.S.D. value is found to be less than 2, so the
method developed was precise.

Limit of detection (LOD) and limit of quantification
(LOQ)

LOD and LOQ decide about the sensitivity of the
method.LOD and LOQ were calculated by LOD=34/s

Table 4: Analysis of formulation.

and LOQ=104/s, respectively, where & is the standard
deviation and s is slope of calibration.

Application of proposed method for pharmaceutical
formulation

The spectrum was recorded at 298 nm. The
concentrations of the drug were calculated from linear
regression equation. The % amount is found to be 99.2.

Dosage form Label c_Ialm Conc -\ Amount % Statistical analysis
(mglvial) (ug/ml) | found | Recovery
19.84 99.2 Mean 99.2
Doricrit 500 20 19.86 99.3 SD 0.1
19.82 99.1 % RSD 0.1

RESULTS AND DISCUSSION

The absorption maxima of Doripenem in water is found
to be 298 nm. The regression equation is found to be
Y=0.0239X+0.0105. The Correlation coefficient is 0.999
which shows that the linear relationship exists between
concentration and absorbance. The percent recovery of
Doripenem is found to be 98.3-99.57 which suggests this

Table 5: Optical characteristics.

method is accurate. The % Relative standard deviation
(RSD) is found to be less than 2% which shows that the
method is precise, LOD & LOQ values shows that the
method is sensitive. The method is applied to marketed
formulation (Doricrit) and Doripenem content is found to
be 99.2 with respect to labeled claim. All the results are
presented in below table.

Parameter Value
Absorption maximum (nm) 298nm
Beer’s law limit (ug/ml) 10-50 pg/ml
Correlation coefficient (R?) 0.999
Regression equation Y= mX+c | Y=0.0239X+0.0105
Intercept(c) 0.0105
Slope(m) 0.02339
Sandell’s sensitivit

(Mg/cm?x0.001 abszrbance unit) 0.0421
Molar absorptivity (1/mol/cm) 1.0416x10"
Limit of detection(ug/ml) 0.133
Limit of quantification (ug/ml) 0.40
Precision (%RSD ) 0.0166

CONCLUSION

The developed UV spectroscopic method is simple,
sensitive, cost effective with good precision and
accuracy. The findings of the work suggest that the

method can be applied for quantitative estimation of
doripenem in bulk and pharmaceutical dosage forms.
Hence this method can be used in the routine work of
quality control aspects.
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