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ABSTRACT

Simple and precise UV spectrophotometric methodfirétyorder derivative and area under curve [AUChave
been developed and validated for the estimatiofexdfenadine hydrochloride in bulk and its tabletniulation.
The standard and sample solutions of fexofenadiydrochloride were prepared in 0.1 N Hydrochloricicc
Fexofenadine hydrochloride was estimated at 225omthe first order derivative UV-spectrophotometrmethod
(A), while in area under curve (AUC) method (B) ttexo order spectrum of fexofenadine hydrochlonies
measured in between 215 nm to 225 nm. Beer’s lasvalbayed in the concentration range of 1 tqu44 ml with
coefficient of correlation value 0.9998 for firstder derivative method. Similarly in AUC methodeBe law was
obeyed in the concentration range of 1 to 4/ ml with coefficient of correlation value 0.994lhese methods
were tested and validated for various parameteisoeding to ICH guidelines. The precision expresasdelative
standard deviation were of 0.5873 % and 0.1394 #itfe above two methods respectively. The propossttiods
were successfully applied for the determinationfexfofenadine hydrochloride in pharmaceutical foratian.
Results of the analysis were validated statisticalhd were found to be satisfactory. The proposethods are
simple, easy to apply, low-cost and require rekihinexpensive instruments.

Keywords. Fexofenadine hydrochloride, UV spectroscopy, Daiixe spectroscopy, Area under curve method.

INTRODUCTION

Fexofenadine is described as second or third gtoerantihistamine. Its chemical name is RS -2 [4-
(hydroxydiphenyl- methyl)-1 piperidyl]outyl] pheryl2methyl-propanoic acid. @@HsNO,). It is indicated for
relief from physical symptoms associated with seabkallergic rhinitis and for the treatment of chiourticaria. It
prevents the aggravation of rhinitis and urticatal reduces the severity of the symptoms assocvitbdthose
conditions, providing relief from the repeated sieg, runny nose, itchy eyes and generated bodguit This
drug is official in USP [1], IP [2] pharmacopoela.literature survey EE capillary electrophored§ HPLC [4-7]
and spectrophotometric [8-11], non aqueous titnafi®] methods have been reported for assay offéeealine.
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Structure of fexofenadine hydrochloride
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MATERIAL AND METHODS

BA,

Shimadzu UV-1800 was used with 10 mm matched quaittzo measure absorbance of solution.
A Shimadzu analytical balance with 0.01 mg was used

CHEMICAL AND REAGENTS
Reference standard of fexofenadine hydrochloride wlatained from reputed firm with certificate arsady All
spectral absorbance measurements were made ondhitda’-1800 with 10 mm matched cell.

PREPARATION OF STANDARD SOLUTION

About 10 mg of standard fexofenadine hydrochloridas weighed accurately and transferred in 100 ml of
volumetric flask. About 30 ml of 0.1 N Hydrochloreid was added and sonicated for 15 minutes. dheme was
adjusted up to the mark with 0.1 N Hydrochloricdaiti give concentration as 10 /ml.

Estimation from tablets

Twenty tablets were weighed accurately and avenagght of each tablet was determined. Powder etgrivdéo 10
mg of fexofenadine hydrochloride was weighed arahgferred in 100 ml of volumetric flask. A 30 ml @fL N
Hydrochloric acid was added and sonicated for 1huteis and filtered. The filtrate and washing weheted up to
the mark with 0.1 N Hydrochloric acid to give contration as 10@Q.g /ml. Such solution was used for analysis.

Experimental
Method A: First order derivative method

For the selection of analytical wavelength, i@ /ml solution of fexofenadine hydrochloride wasseed in the
spectrum mode from 300 nm to 200 nm by using O.Hyrochloric acid as blank. The first order derivat
spectrum was obtained by using derivative mode Yyptbbe 2.42 software. From the spectrum, the aogwi of
the derivative spectrum was measured between 226-ign2).

Fig. 2. First order derivative spectrum of fexofenadine hydrochloride (10 pg/ml) showing absorbanceat 225nm
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Into series of 10 ml graduated flask, varying amairstandard solutions of fexofenadine hydrocldenvas pipette
out and volume was adjusted with 0.1 N Hydrochladad as solvent. Solutions were scanned betweBmB0to

200 nm in spectrum mode. The first order derivasipectra were obtained by using derivative modepliades of

the resulting solutions were measured at 225 nradiyg 0.1 N Hydrochloric acid as blank. The calilmma curve

was prepared in the concentration range of 1 taglehl. (Fig. 3)

Fig. 3. Calibration curvefor fexofenadine hydrochloride at 214 nm by first order derivative Spectroscopy
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Method B: Area under curve (AUC) method

Area under curve method involves the calculatiomtefgrated value of absorbance with respect tovidnelength
between two selected wavelengths suck,ad),. The area under curve betwégrandi, were calculated by UV
probe 2.42 software. In this method, dg@ml solution of fexofenadine hydrochloride wasrsoed in the spectrum
mode from 300 nm to 200 nm. From zero order spectthe AUC calculation was done. The AUC spectrum wa

measured between 215 nm to 225 nm (Fig. 4).

Fig. 4. Area under curve spectrum of fexofenadine hydrochloride ( 10 pg/ml) showing area from 215 nmto 245 nm
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Into series of 10 ml graduated flask, varying amoefstandard solutions of fexofenadine hydrochleriwere
pipette out and volume was adjusted with 0.1 N Idgttoric acid. Solutions were scanned between 30Q@mn200
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nm in spectrum mode. The AUC calculations were dame the calibration curve for fexofenadine hydtodde
was plotted in the concentration range of 1 tud4nl (Fig. 5).

Fig. 5. Calibration curvefor fexofenadine hydrochloride by area under curve spectroscopy
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Results of analysis are given in table 1.

Validation

Accuracy

Table 1: Values of results of optical and regression of drug

Parameter First order derivative method | Areaunder curve (AUC) method
Detection Wavelength (nm) 225 215-225
Beer Law Limits (pg/ml) 1-14 1-14
Correlation coefficientf) 0.9998 0.9976
Regression equation (y=b+ac)
Slope (a) -0.002 0.0138
Intercept (b) -0.0002 -0.0023

Accuracy of the proposed methods was carried ah®tasis of recovery studies. It is performedhsy standard

addition method. Recovery studies were performeaduing standard drug at different levels to the-gmalyzed

tablets powder solution and the proposed method feldewved. From the amount of the drug estimatduk t
percentage recovery was calculated. The resuttseadnalysis are shown in table (2, 3).

Table 2: Results of recovery of fexofenadine hydrochloride for first order derivative method

Amount Amount

of of Total amount Percentage recovery Standard Percentage OT rglatlve standard
Sample Standard recovered (%) deviation deviation
Added in | Added in (C.0.V)
(ng/mi) (ng/mi)

2 0 1.972: 98.60¢ 0.035¢ 1.801

2 2 3.9372 98.432 0.0429 1.091

2 4 5.8954 98.257 0.0482 0.8189

2 6 7.8536 98.170 0.0521 0.6640

Mean =0.0447 Mean =1.0939
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Table 3: Results of recovery of fexofenadine hydrochloride for area under curve (AUC) method

Amount Amount

of of Total amount Percentage recovery Standard Percentage OT n_elatlve standard
Sample Standard recovered (%) deviation deviation
Added in | Added in (C.0.V)
(ng/mi) (ng/mi)

2 0 1.9989 99.947 0.00989 0.4948

2 2 3.968¢ 99.217 0.C11C 0.277:

2 4 5.9737 99562 0.0126: 0.211¢

2 6 7.9768 99.7111 0.01232 0.1545

Mean =0..0114 Mean =0.2845

Precision

The method precision was established by carryingtloel analysis of homogenous powder blend of tablEhe
assay was carried out of drug by using proposetyticed method in six replicates. The values ofitele standard
deviation lie well within the limits indicated theample repeatability of the method. The resultsiobd are
tabulated in table 4.

Table 4: Precision- method precision

Experiment no.]| Weight of fexofenadine hydrochloride taken in g Content in mg. of fexofenadine hydrochloride
First order derivative methog Area under curve method

1 10 9.853 10.044

2 10 9.80¢ 10.04

3 10 9.853 10.037

4 10 9.707 10.029

5 10 9.804 10.0367

6 10 9.756 10.0514

Standard deviation 0.0574 0.0139

%RSC 0587: 0.139¢

Inter-day and intra-day precision

An accurately weighed quantity of tablets powdeuiegjent to 10 mg of fexofenadine hydrochloride was
transferred to 100 ml of volumetric flask. A 30 ofl 0.1 N Hydrochloric acid was added and sonicdtedl5
minutes and filtered. The filtrate and washing wdilated up to the mark with 0.1 N Hydrochloric édb give
concentration as 1@ /ml. Such solution was used for analysis.

For first order derivative method

Solution was scanned between 300 nm to 200 nm éctepn mode. The first order derivative spectrums wa
obtained by using derivative mode. Amplitude of tbsulting solution was measured at between 22@on210 nm

by using 0.1 N Hydrochloric acid as blank. The atade of final solution was read after O hr., 3.lasd 6 hrs. in

10 mm cell 225 nm for first order derivative (medh&). Similarly the amplitude of the same solutivas read on
1%, 2 and &' day. The amount of fexofenadine hydrochlorides wstimated by comparison with standard at 225
nm for first order derivative, table 5.

For area under curve method

Solution was scanned between 300 nm to 200 nmdatepn mode. The area under curve of resultingisolsi was
measured at between 245 nm to 255 nm by using (Hyddochloric acid as blank. The area under curvénal
solutions was read after O hr., 3 hrs. and 6 hr&é0imm cell at 215 nm to 225 nm (method B). Sirhlarea under
curve of the same solution was read dn21® and %' day. The amount of fexofenadine hydrochloride astimated
by comparison with standard at 215 nm to 225 nbiet&.
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Table5: Summary of validation parameter for intra-day and inter-day

Sr.no.| Parameters First order derivative methodreaAinder curve (AUC) method
(A) Intra-day precision ( n=3) 98.59 % 98.97%
Amount found +
% RSD 0.6035 0.2475
(B) Inter-day precision ( n=3) 97.981% 97.469%
Amount found +
% RSC 0.1537 0.316¢
(c) Ruggedness 0.5984 0.2765
Analyst to analyst( n= 3)
%RSD

Limit of Detection (LOD) and Limit of Quantification (LOQ)

The limit of detection (LOD) is defined as the I®veoncentration of an analyte that an analyticat@ss can
reliably differentiate from back-ground levels.this study, LOD and LOQ were based on the standaviation of
the response and the slope of the correspondinvg aiging the following equations-

LOD =3.36/S and LOQ =16/S

Where o is the standard deviation of the signal to noisgorof the sample and S is the slope of the rélate
calibrations graphs.

The limit of quantification (LOQ) is defined as tlmvest concentration of the standard curve thatbmmeasured
with an acceptable accuracy, precision and vaiigbilhe values of LOD and LOQ are given in table 6

Table 6: Values of resultsof LOD and LOQ

parametel First order derivative meth: | Area under curve (AUC) meth
Limit of Detection {ig/ml) 0.1298 0.03193
Limit of Quantification {1g/ml) 0.3933 0.09677

Ruggedness

The ruggedness of the method is defined as dedmepducibility of results obtained by analysisfexofenadine
hydrochloride sample under variety of normal testditions such as different laboratories, differantlysts and
different lots of reagents. Quantitative determorat of fexofenadine hydrochloride was conducted
spectrophotometrically on one laboratory. It wasiagested in another laboratory using differerstriiment by
different analyst. The assays obtained in two déffié laboratories were well in agreement. It ptbueggedness of
the proposed methods.

RESULT AND DISCUSSION

The first order derivative and area under curve dpéctroscopic methods are useful for routine arslg$
fexofenadine hydrochloride in bulk drug and forntida. The derivative spectroscopy method applied tiee
advantage that it locates hidden peak in the nospettrum. It eliminates the interference causethbyexcipients
and the degradation products present, if any, & fibrmulation. The method was validated according t
International Conference on Harmonization guideirfer validation of analytical procedures. Fexoftina
hydrochloride has the absorbance maxima at 225methpd A) and in the AUC spectrum method areas were
measured between 215 nm to 225 nm (method B). ©h@@mial regression data for the calibration pkt®wed
good linear relationship in the concentration ranfel to 30ug/ml and given in tablel. Recovery studies were
carried out by adding the pure drug to the previoasalyzed tablet powder sample and shown in table. The
percentage recovery value indicates non interferéram excipients used in formulation. The reprablility and
accuracy of the method were found to be good, whias evidenced by low standard deviation.

CONCLUSION
The most striking features of two methods are itgpbicity and rapidity, not requiring tedious sampolutions

preparations which are needed for other instrunhen&hods. From the results obtained it can beclcoied that
the proposed methods are fully validated and fawnlle simple, sensitive, accurate, precise, remibtl rugged
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and robust and relatively inexpensive. So, the kbgesl methods can be easily applied for the routjoality
control analysis of fexofenadine hydrochloride mpmaceutical formulation.
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