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Quantitative estimation of rifapentine using UV-spectrophotometry
- Area under curve technique in bulk and tablets
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ABSTRACT

A simple, precise and economica UV-Spectrophotometric method has been
established for the quantification of Rifapentine in bulk drug and tablets.
In this method Areaunder Curve (AUC) was integrated in the wavelength
range of 307 -350 nm. Rifapentine obeyed linearity in the concentration
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range of 4 - 24 pg/mL with r>> 0.9994. Calibrati on curveswere constructed
using instrument response between chosen wavelengths and concen-
trations of analyte in the solution. The proposed method was effectively
executed for the quantitative estimation of Rifapentine in in-house pre-
pared tablets and % amount of Rifapentine was found to be 98.94 %. The
proposed method was validated for precision, accuracy and ruggedness

asper ICH Guidelines'.

INTRODUCTION

Rifapentineischemicaly 3-[N-(4-Cyclopentyl - |-
piperazinylinterminidoyl] rifamycin®. Itisarifamycin
antibioticthat issmilaringructureand activity torifampin
and rifabutinand that isused in combination with other
agentsastherapy of tuberculoss, particularly in once-
weekly regimens. Rifapentineisassociated with tran-
sent and asymptomatic devationsin serumaminotrans-
feraseandisalikely causeof clinicaly apparent acute
liverinjury.

Literature survey reveal ed that few analytical
methodsfor rifapentine such as RP-HPL C methods
in human plasmal®, human serumi have been es-
tablished for the determination of rifapentinein bio-
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logical fluids.

The objective of the present work isto establish
simple, precise and accurate ‘Zero order UV-Spec-
trophotometric method usng AUC techniquefor de-
termination of rifapentinein bulk and in pharmaceutical
formulation. Further the devel oped method hasto be
validated as per the |ICH guidelines®.

EXPERIMENTAL WORK

Chemicals

Rifapentine supplied asagift sasmple by Lupine
Pharmaceuticals Ltd, Aurangabad. Methanol
(A.R.Grade) was purchased from Merck Ltd., Worli
Mumbai, India. In- housetablets containing 150 mg of
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rifapentinewas prepared.
I ngtrumentation

A double beam UV-V1S spectrophotometer (UV-
2450, Shimadzu, Japan) connected to computer |loaded
with spectramanager software UV Probe2.21 with10
mm quartz cellswas used. The spectrawere obtained
withtheingrumentd parametersasfollows wavelength
range: 200-400 nm; scan speed: medium; samplingin-
terva: 1.0 nm; band width (A)X):10.0 nm; spectral dlit
width: 1 nm. All weightsweretaken on eectronic ba-
ance (Modd ShimadzuAUX 120).

Sdlection of common solvent

Methanol of analytical reagent gradewas selected
ascommon solvent for devel oping spectra character-
isticsof drug. The selection was made after ng
thesolubility in different solvents.

Preparation of stock standard solution and selec-
tion of wavelengths

A stock standard solution of rifapentinewas pre-
pared by dissolving 10 mg of drugin methanol to ob-
tain concentrations 100 pg/mL. After appropriate dilu-
tions, 10 pg/mL rifapentine was scanned in the UV-
regioni.e. 800 — 200 nm. Rifapentine showed maxi-
mum absorbance at 334 nm. Inzero order UV - Spec-
trophotometric method, two wavelengths 307 nm to
350 nm were sel ected for determination of areaunder
curve[AUC]

Sudy of linearity curves

Analiquot portions0.4-2.4 mL weretransferred
into seriesof six separate 10 mL volumetric flasksand
volumewas adjusted to mark with methanol to obtain
concentration of 4— 24 pg/mL. The AUC between the
two sdlected wavel engths (307- 350) weredetermined
and calibration curves were constructed by plotting
concentration versusAUC between the sdl ected wave-

lengths
Prepar ation of in-housetablet formulation

In- housetablets containing 150 mg of rifapentine
were prepaired by using some commonly used ingredi-
entsassodium starch glycolate assuper disintigrant and
microcrystalinecelluloseasan excipient employing di-
rect compression technique.

Prepar ation of samplesolution
For the estimation of rifapentine twenty in house
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tablets were sel ected randomely containing 150 mg
of drug were weighed and crushed into fine powder.
A quantity of powder drug equivalent to one tabl et
wastransferred into 100 mL volumetric flask, con-
taining 10 mL methanol and volumewasmade up to
mark using methanol. Thenfiltered through Whatman
filter paper (No. 41). From, it further dilutionswere
prepaired and AUC were recorded in between the
sel ected wavel engths and the concentrations were
determined using respectivelinear regression equa-
tion. Theanalysis procedure was repeated fivetimes,
with tablet formul ation. Theresponseswere measured
and concentration in the samplewas determined by
comparing the response of sample with that of the
standard.

METHOD

Areaunder curve

TheAUC (areaunder curve) method isapplicable
where thereisno sharp peak or when broad spectra
areobtained. Itinvolvesthe cal culation of integrated
value of areawith respect to the wavel ength between
the two sel ected wavel engths 307 and 350. Areacal -
culation processing item cal culates the areabound by
the curveand thehorizontal axis. Thehorizontd axisis
selected by entering thewavelength range over which
areahasto becdculated. Thiswavelength rangeisse-
lected on the basis of repeated observations so asto
get thelinearity between areaunder curve and concen-
tration. The spectrum obtained of zero order deriva
tiveswasused to cdculateAUC. Thecdibration curve
was constructed by plotting concentration (4-24 mg/
mL) ver susAUC.

Validation of method

The proposed method was validated as per ICH
guiddined”
Linearity

For themethod, cdibration curvewasprepared on
3different days. Thecalibration curvewas constructed
by plotting theresponse (y) versusthetheoretical con-
centrations of standards(x), by using linear regression

analysis. Linearity was expressed asacorrelation co-
efficient; thevaluemust be > 0.999.
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Precision

Theintraday and inter day precision of the pro-
posed Spectrophotometric method was determined by
estimating the corresponding response 3timeson the
sameday and on 3 different daysover aperiod of one
week for 3 different concentrations of rifapentinefor
areaunder curve 8.0, 12.0, and 16.0 pg/mL and the
resultsarereported in terms of percent relative stan-
dard deviation.

Accuracy

The accuracy of the method was determined by
calculating recoveriesof rifapentine by the method of
standard additions. The study was performed by spik-
ing three known amount concentration of rifapentine
(6.4, 8.0, and 9.4 pg/mL; ranging from 80% to 120%)
into aprequantified sample solution (8 ug/mL). Three
sampleswereprepared at each of these concentrations.
Therecovery of added drug was estimated by measur-
ingtheresponseand by fitting theseva uesto the straight
lineequation of cdibration curve.

Specificity

Results of tabl et solution showed that thereisno
interference of excipients when compared with the
working standard sol ution. Thus, the method wassaid
to be specific.
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TABLE 1: Optical characterigticsof rifapentine

Par ameters Rifapentine
Beer-Lambert’s range (ug/mL) 4-24

A max (nm)/ wave lengthrange 334

(hm)

Slope 0.305

I ntercept 0.032
Correlation coefficient 0.999

Limit of detection (ug/mL) 0.24

Limit of quantitation (ug/mL)  0.72

TABLE 2: Assay resultsof rifapentinetablets.

Rifapentinein lable claim % o
house tablets tablet Recovery % RSD
Tables 150mg 98.94% 1.192
* Average of three determinations
23 a2 31
CHy **CH, *'CH,
CH:,COO
17
o
16 CH

Figurel: Chemical structureof rifapentine
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Figure2: Areaunder curvespectrum of rifapentine

Hnalytical CHEMISTRY o
A Tndéan ﬁoawﬂ/



ACAIJ, 13(1) 2013

C.Dhondge Amol and P.Dahivelkar Prasad 39

Ruggedness

Ruggedness of the proposed method was deter-
mined by analyzing aliquots from homogenous sl ot
(8.0ug/mL) in different laboratories by different ana-
lystsusing s milar operationd and environmental condi-
tions. Theresultsarereported intermsof percent rela-
tivestandard deviation.

RESULTSAND DISCUSSION

Themolecular sructureof therifapentineispresented
inFgure1 Inmethanol, Rifapentineshowed maximum
absorbanceat 334 nm. Figure 2 showsthe absorption
spectrum of rifapentinein Methanol for the method.
Optical characterigticsof rifgpentinewereca culated by
the proposed methods and presented in TABLE 1.

The intra-day and inter-day precision values
(%RSD) werecalculated (TABLE 3) andlyinginthe
acceptablelimits(d2%) for rifapentine. The accuracy
of rifapentinewhich was evauated by the percent re-
covery studiesat concentration levelsof 80, 100, and
120% werefound to beintheacceptablelimits (d2%)
(TABLE4). Thisindicatesthat therewas no interfer-
encefrom the excipients present in the dosageform.
Ruggedness of proposed method was determined with
thehelp of two different andystsand resultswereeva u-
ated by calculating the %RSD valueand lyingwithin
therange (TABLEDS).

TABLE 3: Precison

Conc. Intraday Interday
pg/ml 9% Recovery % RSD % Recovery % RSD
8 99.23 0.59 100.60 0.68
12 100.45 1.35 100.48 0.67
16 101.33 0.68 100.02 0.92
TABLE 4: Accuracy
Nominal Initial Added %
Value % amt amt recovery %RSD
80 8 6.4 99.89 1.26
100 8 8 101.12 1.27
120 8 9.6 99.32 0.86

TABLE 5: Ruggedness

Analyst Amount found of Rifapentine [%] % RSD [n]
I 98.78 0.56
I 99.27 1.19
n= no. of estimations
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CONCLUSION

M ethod that was devel oped for the determination
of Rifapentinebased on different andytical techniques,
UV-Spectrophotometric, AUC method. The method
wasvalidated and found to bes mple, sensitive, accu-
rate, and precise. Hence, the method can be used suc-
cessfully for routineanaysis of pharmaceutica dosage
form of Rifapentine. The proposed Spectrophotomet-
ric method will not replace the presently known meth-
odsavailablefor theandysisof Rifapentine. However,
it can serve as an aternative where advanced instru-
ments (e.g. HPLC) arenot availablefor routineanaly-
gs
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