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ABSTRACT

The aim of present work is to develop and validateple, sensitive and specific spectrophotometgthod for the
determination of rifapentin, an anti-tubercular drin pure form and in pharmaceutical formulatiob8/-VISIBLE
spectrophotometric method, which is based on measemt of absorption at maximum wavelength in 0.1\, H
was found to be at 478 nm. The developed methodval@ated with respect to linearity, accuracy (osery),
precision and specificity. The optimum conditioos dnalysis of the drug were established. The drsbgyed the
Beer’'s law and showed good correlation. Beer's laas obeyed in concentration range 54@/ml having line
equation y = 0.004x + 0.024 with correlation coeint of 0.999. The results of analysis were vaéiday recovery
studies. The method was found to be simple, aaypatcise, economical and robust.
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INTRODUCTION

Rifapentine is a semisynthetic rifamycin derivativem the piperazinyl hydrazone class with a midotigic
profile similar to that of rifampin.[1lts structure differs from that of rifampin by tpeesence of a cyclopentyl ring
instead of a methyl group at the piperazinyl mo[glyThe chemical formula of rifapentine is rifaniyc 3-[[(4-

cyclopentyl- 1-piperazinyl)imino] methyl]. Its maelar formula is GHgN4Oq, and its molecular weight is
approximately 877 Da. [3]
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Figure I: Chemical structure of Rifapentin [4]
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Rifapentine was first synthesized in 1965 by thmes@ompany that produced rifampin. The drug wasagal by
the Food and Drug Administration (FDA) in June 1988 synthesized in one step from rifampicing.[5

Rifapentine is approved for the treatment of tubkersis in the US. The drug is also used in Chiritafentine has a
long half-life which allows for once-weekly admitristion. When administered twice weekly during thiensive
phase and once weekly during the continuation phéfsgpentine has demonstrated efficacy in thettneat of
pulmonary tuberculosis in immunocompetent patigits7]

A suitable and validated method is to be availdblethe analysis of drug in the bulk, dosage foramsl in
biological samples. If a suitable method, for sfiegieed, is not available then it becomes esdetatidevelop a
simple, sensitive, accurate, precise, reproducitdéhod for the estimation of drug samples.

The present study was undertaken to develop andatala simple, sensitive, accurate, precise, apdoducible
UV spectrophotometric method for determination dapentine.

MATERIALS AND METHODS

Apparatus:

Chemito UV 2600 spectrophotometer with 1 cm matctpeartz cells were used for the absorbance measuatsm
connected to computer and loaded with UV Probenso#. Ohaus weighing balance and bath sonicategsiyo
glass apparatus were used for experimental purpose.

Chemicals and reagents:

Rifapentine pure drug and Tablet RIFAPEX was ol#dims a gift sample from Lupin Pharmaceuticals Ltd.
Aurangabad. HCL was purchased from S.D. Fine (B) Mumbai. All chemicals and reagents used were of
analytical grade.

Preparation of standard and test solutions

Rifapentine standard stock solution:

10 mg Rifapentine was accurately weighed and dissbin 10 ml 0.1N HCL then transferred to a 100 ml
volumetric flask sonicate it for 5 min, finally wohe was made up to the mark with 0.1N HCL to mab@ud/ml
stock solution.
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Figure II: Absorption spectrum of Rifapentine showing maximum absorbance at 478nm
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Calibration curve in 0.1N HCL
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Figure llI: Standard calibration curve for analysis of Rifapentine at 478 nm

Procedure for calibration curve:-

The standard solutions were prepared by the prdipgion of the primary stock solution with 0.1N HGo obtain
working standards. All the measurements were peddr at room temperature. The absorbance of thdiaudu
containing Rifapentine was determined in the UV-ISE range 200-800 nm using an appropriate blartke T
Amax was found to be 478 nm. The spectrum of Rifapemwas as shown in figure Il. For linearity studifutions
were made for Rifapentine in the range of 5 tau§0nl concentrations were prepared by diluting ttoels solution
with 0.1N HCL. The calibration curve was establibla this wavelength by plotting graph between dirsace and
concentration. The standard calibration was as shinvigure lI.

Preparation of sample solution:
The proposed method was successfully applied ®od#diermination of Rifapentine in tablet dosagenfor

Ten tablets were weighed and powdered. The amafriablet powder equivalent to 15 mg of Rifapentimas
weighed accurately and transferred to 5 ml 0.1N H@H kept for 5 min in sonicator and volume was enap to
mark with 0.1N HCL in 100ml Volumetric flask. Thelation was then filtered through Whatmann filteppr # 41.
This filtrate was diluted suitably with 0.1N HCL get the solution of 15g/ml concentration. The absorbance was
measured against blank. The drug content of thg@gpation was calculated using standard calibratiorve.
Amount of drug estimated by this method is givei @ble 1.

Table I: Determinations of Active Ingredients in Tablets

Sample Label claimed (mgd)  Amount found(mg) pereabl % label claim *
Rifapentine 150 149.51+0.089 | 99.71+0.59
(* Average of Three Determinations)

O

Validation of method parameters

Precision:

Assay of method precision (intra-day precision) weasaluated by carrying out three independent asefysst
samples of Rifapentine. The intermediate precigioter-day precision) of the method was also evaldiaising two
different analysts, systems and different dayfiéndame laboratory.

Linearity:

The aliquots of concentration ranging 248fYml were prepared in triplicate, but linearity wiasind to be between
5-50ug/ml concentrations. The calibration graphs weriokd by plotting the absorbance versus the cdratém
data and were treated by linear regression analysis

Accuracy (recovery test)[8]:

The accuracy of the method is the closeness afntigsured value to the true value for the sampleurscy of the
method was studied by recovery experiments. Thevexg experiments were performed by adding knowoarts
to tablet. The recovery was performed by prepadhgoncentration 1ug/ml of Rifapentine standard solution.
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Three samples were prepared for each recovery.|&e solutions were then analyzed, and the peagent
recoveries were calculated from the calibrationveuiThe % recovery of the added pure drug was lzkmias %
recovery = [Ct—C9/Ca] x 100, whereCt is the total drug concentration measured afterdstahadditionCs, drug
concentration in the formulation sampf&g, drug concentration added to formulation. The ltsesuere as shown in
Table II.

Table Il - Results of Recovery

Sample | Amount addagy/ml | Amount added %g/ml | % Recovery + SD
Rifapex 12 11.93+0.03 99.42+0.25
Rifapex 15 15.02+0.045 100.1+0.3
Rifapex 18 17.96+0.142 99.78+0.78

Limit of detection (LOD) and limit of quantificatio n (LOQ):

The LOD and LOQ of Rifapentine were determined biyg standard deviation of the response and slppsach
as defined in International Conference on Harmditra(ICH) guidelines. LOD and LOQ values were cédted
using the relation,

LOD=3.3% /S
LOQ=105/S

Where,8= standard deviation of residuals from the curvesl&oe of the curve

Table 11l - Regression and validation parameters oRifapentine

Sr. No. | Parameter [ Result
Regression Parameters

1 Slope 0.004

2 Intercept 0.024

3 Standard Regression Equationy = 0.004x + 0.024]

4 Correlation Coefficient (R) 0.999

5 Residual standard deviation 0.003985
Validation Parameters

1 Absorption maxima(nm) 478

2 Molar absorptivity 3964.912

3 A(1%, 1 cm) 43.6

4 LOD (ug/ml) 3.28

5 LOQ (ug/ml) 9.96

6 Linearity range i{g/ml) 5-50

7 Accuracy(% Recovery +SD) 99.77+0.34

RESULTS AND DISCUSSION

The development of a simple, rapid, sensitive, a@cdurate analytical method for the routine quatitiéa
determination of samples will reduce unnecessatjotss sample preparations, the cost of materiatk labor.
Rifapentine is a UV-VISIBLE absorbing molecule wispecific chromospheres in the structure that dbsbra
particular wavelength and this fact was successtithployed for their quantitative determinationingsthe UV-
VISIBLE spectrophotometric method. The absorptipactrum of Rifapentine in 0.1N HCL was shown inUfgll.
Calibration curve data was constructed in the rasfgine concentrations of 2-8§/ml, but Beer’'s law obeyed in
concentration range of 5-5@/ml. The regression equation was found to be y084x + 0.024. The correlation
coefficient (f) of the standard curve was found to be greater €h899. The stock solutions and working standards
were made in 0.1N HCL. Themax of the drug for analysis was determined byntglscans of the drug sample
solutions in the entire UV-VISIBLE region. Perfomygi replicate analyses of the standard solutions wgasl to
assess the accuracy, precision, and reproducibfithe proposed method. The selected concentratitirin the
calibration range was prepared in 0.1N HCL andyaeal with the relevant calibration curve to detemnihe intra
and inter day variability. The proposed method lsarsuccessfully applied for assay in tablet do$agas without
any interference. The assay showed that the dratgibof this product to be in accordance withltimled claim
(Table I). The recovery of the analyte of inteffiesin a given matrix can be used as a measure afdbgracy of the
method (Table Il). The obtained results demonstthge validity and accuracy of the proposed methadtlie
determination of drug in tablet (Table Ill). In @rto check the accuracy and precision of the dgesl method and
to prove the absence of interference by excipiaetpvery studies were carried out after the aaklitf known
amounts of the pure drug to various pre-analyzeohditations of all drugs. It was found that the sémgplution
was stable up to 20 hrs in which no decompositiais wbserved. These results reveal that the devkiop¢hod
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have an adequate precision and accuracy, and am#tg can be applied to the determination of Befatine
tablet in pharmaceuticals without any interferefioen the excipients.

CONCLUSION

A spectrophotometric method for quantifying Rifapiea in formulation samples has been developedvatidated.
The assay is selective, precise, accurate andrlmesr the concentration range studied. LOD wag@pmately
2.15ug/ml in formulation and the LOQ was found to beZug/ml. The sample solution was stable for 20 hr. In
summary, the proposed method can be used for thipadralysis in routine quality control.
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