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ABSTRACT

Two simple extractive spectrophotometric method® eveloped for the determination of doripenermplre and
pharmaceutical formulations. Doripenem, a recentlgveloped member of carbapenem class of beta-lactum
antibiotic has been shown to have broad-spectrutiviac against Gram-positive and Gram-negative paténs,
including strains of Pseudomonas aeruginosa. A Jaechp model UV-2301 UV-Visible spectrophotometdhn Wi
cm matched quartz cells was used for all spectrshsurements. Aqueous solutions of 0.1% bromo cpesple
(Method-A) and 0.2% methylene violet (Method-B) evesed in the present investigation. Freshly pregar
working standard solution of doripenem of concetidra 200pug/mL and 300pg/mL were used for methoddh a
method B respectively. These methods were bastttbdarmation of colored ion-ion association conxpieetween
protonated drug molecule (doripenem having positiliarge) and dissociated bromo cresol purple orhylehe
violet (i.e. reagent molecular ion having negatolarge) in the aqueous phase at a suitable pH etdtde into
dichloromethane or chloroform in Method A and Meth® respectively. The absorption spectra were réedrfor
the colored products and it was evident that theelength of maximum absorbance at 417nm and 560nm f
methods A and B respectively. The molar absorbitand Sandell’s sensitivity of the proposed methedre found
to be 6.032x10&3.843x1¢ and 0.0697 &0.1094 respectively. Limit of detectamd limit of quantitation were
observed to be 0.10&0.70 and 0.165&2.31 pg/ihe developed methods had been statistically vaidand
applied to pharmaceutical formulations without anterference from excipients.
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INTRODUCTION

Doripenem is a recently developed member of camapeclass of beta-lactum antibiotic. Doripenem basn
shown to have broad-spectrum activity against Gpasitive and Gram-negative pathogens, includingirssr of
Pseudomonas aeruginosa [1]. It is similar to otfa@bapenems and was developed for the treatmdmspitalized
patients with moderate or severe bacterial infestif?]. It is chemically known as (+)-(4R, 5S, GS)1R)-1-
Hydroxy -ethyl] -4-methyl-7-ox0-3- [[(3S, 5S)-5-di{lfamoyl amino)- methyl]-3-pyrrolidinyl] thio]-1zabicyclo
[3.2.0] hept-2-ene-2-carboxylic acid with moleculamula GsH,4N4OsS, andmolecular weight 420.50426g/mol. It
is available in brand names like finibax and daxibelolecular structure of doripenem was presenteflig.1.The
literature survey reveals that one spectrophotdimé®] and a few HPLC [4-9methods have been reported.
Analytically active functional moieties that wereepent in doripenem were not fully exploited aner¢his a scope
to develop new spectrophotomeric methods for therdenation of doripenem. Different active pharmatezl
ingredients were determined by different authof-14] by extractive spectrophotometry. Therefor¢hia present
investigation the author made some attempts forddheelopment extractive spectrophotometric metHodshe
determination of doripenem in formulations and sected.
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Fig.1 Molecular structure of Doripenem molecule
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MATERIALSAND METHODS

Instrumentation: A Tech-comp model UV-2301 UV-Visible spectrophotderewith 1 cm matched quartz cells
was used for all spectral measurements and a micgtrdigital pH meter was used for pH measurements.

Chemicals and reagents: Analytical grade chemicals and reagents were usedhi® present investigation.
Doripenem was obtained from local pharmaceutidabdatory and its pharmaceutical formulations webbeaimed
from commercial sources.

Preparation of solutions. Stock solution of concentration 500pug/mL was pregdaby dissolving accurately
weighed amount of 50mg of doripenem in 100mL of ldeudistilled water. Working standard solutions of
concentration 80pg/mL for method-A and 120ug/mLrfathod-B were prepared by diluting 16mL or 24mltha
stock solution to 100mL. Aqueous solutions of 0.4f@mo cresol purple and 0.2% methylene violet weepared
by dissolving 100mg or 200mg of the respective esdg in 100mL with distilled water. 0.1M Hydrochiomacid
was prepared by mixing 8.6 mL of conc. HCI with Q8L distilled water. Buffer solution of pH 9.8 wpeepared
by mixing 100 mL of 0.025 M borax and 30 mL of 0.1dddium hydroxide and diluted to 200 mL with distl
water.

M ethod development and Optimization

Method development in the present investigation wagied out based on the nature of the drug mtdecu
Doripenem contains both acidic (carboxylic acidd dmasic (amino) moieties; therefore it forms an-iamm
association complex with basic dyes like methyleiadet (tertiary nitrogen) and acidic dyes suchbasmo cresol
purple (due to phenolic —OH group). The coloreddpit formed between drug and dye was extractalideléss
polar organic solvents from aqueous phase at aldeipH. The author made some different trailsgtingze the
method by systematic study of parameters suchraseotration of drug and dye, pH, temperature, ehofoorganic
solvent for the extraction of the colored specied the order of addition of reagents. The optimiegderimental
conditions for getting maximum absorbance wereofelid through out the analysis.

Analyst: Wavelength Scanning Sample: Doripenemi BCP Method Analyst: Wavelength Seanning Sample: Doripenem’ Mathyl Violst Methad
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Fig. 2 Absor ption spectrum of Doripenem with bromo cresol Fig. 3 Absor ption spectrum of Doripenem with methylene violet

purple

Method-A: 1.5mL of working standard solution 80ug/mL was aately transferred into a 125mL separating
funnel, 0.5mL of HCI solution and 2.0 mL of bromeesol purple solution were added and the total melwof
aqueous phase was adjusted to 15 mL with doubt#letiswater. About 10mL of dichloromethane was eddthe
contents were shaken for 5 min. and allowed to reé@aThe organic layer was separated and the ptimor
spectrum was recorded against reagent blank amsemerl in Fig.2. Wavelength 417nm was found to be a
wavelength of maximum absorbance.
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Method-B: Into a 125mL separating funnel, 2.5mL working s&mod solution 120ug/mL was accurately
transferred, 1.0 mL of buffer solution of pH 9.8a&0mL of methylene violet solution were addedeflthe total
volume of aqueous phase in each funnel was adjusté®mL with distilled water and 10mL of chloroforwas
added. The contents were shaken for 5min. and etlaw separate. The absorbance of organic layemeasured
at 560nm against a reagent blank and the absorgpiectrum was given in Fig.3.

RESULTSAND DISCUSSION

Validation

Proper validation of analytical methods is impottor pharmaceutical analysis when ensurance ottminuing

efficacy and safety of each batch manufacture@sedolely on the determination of quality. Theigbilo control

this quality is dependent upon the ability of tmalgtical methods, as applied under well-definedditions and at
an established level of sensitivity, to give aakle demonstration of all deviation from targetesia. The most
widely applied validation characteristics are ps@ni (repeatability and intermediate precisionjuaacy, detection
limit (LOD), quantitation limit (LOQ), linearity,ange and stability of analytical solutions.

Precision: The intra-day precision (repeatability) and irdey precision (reproducibility) of the developedthusl
were evaluated in terms of statistical parametaech sis standard deviation and %RSD. The %RSD weaslated
from the standard deviation and mean area of gikcete measurements of the working standard swiutf
concentration 12pg/mL in method-A and 30pg/mL irthod-B. The results were presented in Table-1

Accuracy: The accuracy (closeness of the experimentally detexd value to the most probable value or true
value) of the method was determined at three diffeconcentration levels 50%, 100% and 150% (4d812 pg/mL)

in terms of recovery by standard addition methoctging a known amount of sample (8ug/mL) at déffierspike
levels and determined the amount of individual vecp and mean recovery. The experimental resultee we
presented in Table-2

Linearity and Range: Linearity of the proposed method was demonstratéelms of measuring absorbance values
as a function of concentration of the drug. Accogdio Beer's law, the absorbance was linearly prtiqraal to the
drug concentration. The correlation between comaéah of the drug and absorbance was expresseetnms of
correlation coefficient. Slope and intercept ar@leated by linear regression analysis using lifeast square
method and the values were given in Table-1

Table 1: Optical, regression characteristics and precision of proposed methods

Parameter Method A Method B
A max, nm 417.0 560.0
Beer’s law limits (ng/mL) 2.0-16.0 6.0-30.0
Molar absorptivity (L.motcm?) 6.0320x18 3.8430x16
Sandell’s sensitivity (Lg/cf0.001 abs.unit) 0.0697 0.1094
Slope 0.0556 0.0318
Intercept 0.0069 0.0019
Correlation coefficient 0.9996 0.9999
% RSD* Intra day 0.432 0.320
Inter day 0.934 0.650
Limit of detection (ug/mL) 0.100 0.700

Table2: Recovery studiesfor determination of Doripenem by proposed methods

Amount taken, (ug/mL)  Amount obtained, (Lg/mL) YcReery

Spike level Method A Method B Method A Method B Method A MethBd
12 12 11.85 11.84 98.75 98.67

50% 12 12 11.79 11.77 98.25 98.08
12 12 11.89 11.96 99.08 99.67

16 16 15.69 15.89 98.06 99.31

100% 16 16 16.07 15.87 100.44 99.19
16 16 15.71 15.92 98.18 99.50

20 20 20.31 19.78 101.55 98.90

150% 20 20 19.94 20.36 99.70 101.30
20 20 20.09 19.90 100.45 99.50

Method-A: Different aliquots of the drug (0.25-2.5mL, 80ug/mivere taken in a series of 125mL separating
funnels, 0.5mL of 0.1M HCI solution and then 2mL18% BCP solution were added. The volume of aquebase
was adjusted to 15mL with double distilled watehem the colored product was extracted into 10.0riL o
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dichloromethane by shaking the contents for fiveutes. The absorbance of the organic layer was uredsat
417nm against a reagent blank. Calibration curve e@mstructed by plotting absorbance against caoratem and
was presented in Fig.4

Method B: Aliquots of standard doripenem solution (0.5-2.5rhPpug/mL), 1.0mL of buffer solution and 3.0mL
of methylene violet solution were placed into aieseiof 125mL separating funnels. The total volurh@agueous
phase in each funnel was adjusted to 15mL withlldigtwater and 10mL of chloroform was added. Thatents
were shaken for 5min. and allowed to separate.alis®rbance of organic layer was measured at 56@amst a
reagent blank. Linearity plot was constructed mttpig absorbance against concentration and wagivFig.5
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Fig. 4 Calibration curve of Doripenem with bromo cresol purple

Fig. 5 Calibration curve of Doripenem with methylene violets

Limit of Detection and Limit of Quantification: The Limit of Detection (LOD) is the smallest cemtration of the
analyte that gives thmeasurable response where as limit of quantifioafidQ) is the smallest concentration of
the analyte, which gives response that can be amtyrquantified. The LOD and LOQ of the proposeethnod
were calculated by using standard deviation ofitibercept ) and slope (s) of the calibration curve. Theseewe
calculated by using the formulae LODs#8 and LOD=16/s and are presented in Table-1

Assay of phar maceutical formulations

Sample stock solution of concentration 500 pg/mlLs vpsepared by taking an amount of injection powder
equivalent to 50mg, dissolved in 50mL of doubleiliési water, sonicated, filtered through 0.45pu itefiand made
up to 100mL. This stock solution was further ditlte obtain the working standard solutions of caomicgion 80
pg/mL for method A and 120 pg/mL for method B. Colas developed by following the above proceduravm
methods and absorbance was obtained, the percdnigrpresent in test solution was determined byparing the
absorbance of test and standard. The experimessialts were presented in Table-3

Table 3: Assay of Doripenem in phar maceutical formulations

Sample Labeled amount (mg/injection)  Amount obtained, mg % Assay
Method A MethodB Method A Method B
1 500 492.08 496.83 98.42 99.37
2 500 500.12 497.64 100.02 99.53
CONCLUSION

These methods described in the present study wepdes rapid and accurate and were successfullfieapfo the
determination of doripenem in commercial formulatioTherefore these can be applied in routine tyuedintrol of
doripenem in raw material samples and pharmacéditicaulations.
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