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ABSTRACT

A simple, faster reverse phase UPLC method has beeerloped for quantitative estimation of Emtribitee
impurities in pharmaceutical dosage form. Emtribitee is an antiretroviral compound that inhibitsetiHIV-1
reverse transcriptase. Chromatographic separati@s\achieved on Waters Acquity UPLC BEH C8 , 100xvin
,1.7um column in a gradient mode elution. Detecti@velength was set at 270 nm. Drug product wagested for
stress conditions of Acid, Alkali and Peroxide detstion. Emtricitabine was found to have degradgadificantly
in peroxide condition. Peak purity results of Emitabine indicated that all degradents are sepadafeom the
analyte peak. The developed method was validategeadCH guidelines with respect to Specificitynearity,
Accuracy, Precision, Limit of detection and quacdifion.
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INTRODUCTION

Emtricitabine is an antiretroviral compound thdtibits the HIV-1 reverse transcriptase. Emtricitebis chemically
5-fluoro-1-[(2R,5S)-2-(hydroxymethyl)-1,3-oxathiokb-yl] cytosine [1] . Literature survey revealduat several
methods have been reported for determination afyass Emtricitabine. Few methods have been repdidedhe
estimation of impurities of Emtricitabine by HPLC-11]. However, there are no methods reportedeterchine of
Emtricitabine by Ultra Performance Liquid Chromatgehy(UPLC). Hence an attempt was made to devatap
validate a UPLC method for the estimation of impes of Emitricitabine in formulated drug productltrd
Performance Liquid chromatography is a relativedyvrtechnique in the fieldof Liquid chromatography. UPLC
helps in improving speed , sensitivity , resolutiand reduction in solvent consumption. UPLC makss of
stationary phase with particle size less than 2pstrimentation has been designed to accommodatephégsure
and high temperatures as low particle size phasessed [13-14].

The impurities incorporated in the study are Cagfioxacid, S-oxide, Lamivudine and Des amino [Fig Horced
degradation studies in Acid, Alkali and Peroxidenditions by using PDA detector were performed tsuea that
degradents were separated from analyte peak.
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Fig 1. Chemical structure of Emtricitabine impurities
MATERIALSAND METHODS

2.1 Materials: Chemicals and reagents.

Ammonium acetate used was of Analytical reagentlggfaom Merck chemicals. HPLC grade Methanol wasnfr
Rankem chemicals and HPLC grade water from Millgpbfilli Q Water purification system were used thgbout
the experiment.

2.2 Equipment:
Ultra performance Liquid chromatography systemn(fr@vaters) with auto sampler and with Photo Diodeagr
detector was used for the study. Data was acqainddorocessed by using Waters Empower software.

2.3 Chromatographic Conditions:

The analysis was carried out on Waters Acquity UBEH C8 , 100x 2.1 mm ,1.7um column. The columarov
temperature was maintained at 40°C. The mobilegphasonsists of 0.01 M ammonium acetate buffer \pith4.8 .
A mixture of Methanol and buffer in the ratio of:80 was used as Mobile phase B. The flow rate was0s0.4
mL/minute in gradient elution mode. Gradient tim®gram was set as T/%B: 0/0, 5/0, 8.5/10, 10/535/85,
13.5/15, 14/0, and 17/0. The injection volume wpas 2nd the detection was performed at 270nm usiphado
diode array (PDA) detector. The typical retentionet of Emtricitabine is about 6.9 minutes in theafi optimized
conditions. The criticality of this method is toutd impurities of Emtricitabine with optimum sep@wa and
symmetric peak shapes with no interference dudsitepo.

2.4 Sample Preparation:
2.4.1 Diluent Preparation:
A Mixture of Water and Methanol in the ratio of 80:%v/v was used as diluent.

2.4.2 Standard Preparation :
A standard solution was prepared to get a cond@ntraf 3ug/mL Emtricitabine. Accurately weigh atrdnsfer
30mg of Emtricitabine standard into a 100 mL voltneeflask added 70 mL of diluent , dissolved arlilited to
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volume with diluent. Transferred 1.0 mL of abovdusion into a 100mL volumetric flask, diluted to lume with
diluent .

2.4.3 Test Preparation:

Test solution was prepared by taking homogenoustumg@xof formulated powder equivalent to 60 mg of
Emtricitabine into a 100mL volumetric flask. Addatout 30 mL of diluent, sonicated for about 20 rtésu, and
made up to the volume with diluent and filteredotlgh a 0.45um membrane filter.

25 EXPERIMENTAL DESIGN:

2.5.1 Method Validation:

The principal purpose of analytical method validatis to ensure that selected analytical procedillegive
reproducible and reliable results that are adedfaatdhe intended purpose as described in ICH dimee [12]. The
described method has been validated in terms dfifapty, precision, linearity, accuracy, Limit dpuantification
and detection. Specificity of the method was evaldidby injecting individual impurities, placebo amg subjecting
the drug into forced stress conditions. Lineaoitghe method was statistically proved by correlatiThe precision
of the method was expressed in term of coeffictariation (RSD) for % of impurities. The accuyawas
expressed in terms of percent recovery of the knamvaunt of impurities added to the sample prepamati

RESULTSAND DISCUSSION

3.1 System suitability:

Checking suitability of the system before any asalys an integral part of a liquid chromatograpmmiethods. As
integral part of chromatographic method, systentability parameters like USP Tailing, Theoreticdtps and
Relative standard deviation (RSD) for replicateatijons of standard were evaluated and found tahisfactory as
per common chromatographic practices. Resultstaersin Table No 1.

Table 1: Resultsof System Suitability Test

Name of Drug substances  %RSD for replicate injastio USP Tailing factor  Theoretical plates
Emtricitabine 0.7 1.1 18189

3.2 Specificity:

Specificity is the ability to assess unequivocdlig analyte in the presence of components which meagxpected
to be present. Typically these might include imfiesi; degradents, matrix (placebo) etc. Specifizifs tested by
injecting the impurity standards individually, Tegtiked with all impurities (Fig 2), placebo pregtéwn and Forced
degradation samples. Results of impurity interfeeestudy has been tabulated in Table No 2.

Forced degradation studies were performed to peowd indication of the stability indicating properand
specificity of the proposed method. Forced degiadatas attempted to stress conditions like acidrblysis, base
hydrolysis, and oxidative degradation. To check andure the homogeneity (peak purity) of peak endtressed
sample solutions, photo diode array detector wapl@rad. In forced degradation study it was obsertreat
Emtricitabine is susceptible to degradation in piEte and base stress conditions. Peak purity ithalldegradation
conditions has been proven for Emtricitabine p&dsults are tabulated in Table No 3.
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Fig. 2 Typical Chromatogram of Test Spiked with impurities
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Table 2: Results of Specificity - Impurity Interference

Impurity Name RT (minutes)
Carboxylic acid 1.25
S-Oxide Impurity 1.96
Lamivudine 5.10
Des amino impurity 7.56
Emtricitabine 6.94

Table 3: Results of Forced degradation Studies with Peak purity details

% Degradation

Stress Conditions PA PT

Acid Degradation 0.102 0.253 0.3
Base Degradation 0.102 0.252 0.9
Peroxide Degradation 0.109 0.252 6.1

PA = Purity Angle, PT= Purity Threshold
Note: Purity Angle should be less than Purity Thresholdneet Peak purity criteria acceptance criteria

3.3 Linearity:

The linearity of the analytical procedure was dest@ated to prove the proportional relationshipesfronse versus
concentration over the range. It is common to perfdinearity experiments over a wide range of inifyur
concentration covering from about LOQ to highereleW his gives confidence that the response andergration
are proportional and consequently ensures thatilegilons can be performed in the specified rande linearity of
detector response to different concentrations lafrgdurities of Emtricitabine was studied by prepgra series of
solutions. The data were subjected to statistioalysis using a linear-regression model. The reswe indicated
good linearity. Results are shown in Table No 4.

Table4: Resultsof Linearity Studies (Response Vs Concentr ation)

Name of Impurities  Correlation coefficient  Intertep Slope

Carboxylic acid 0.999 158.527  6192.689
S-Oxide Impurity 0.999 308.798 8709.803
Lamivudine 0.999 61.543 12433.3

Des amino impurity 0.999 362.914 8911.761

3.4 Precision:

The precision of an analytical procedure expretsesloseness of agreement (degree of scattergpbata series of
measurements obtained from multiple sampling ofsémme homogeneous sample under the prescribedioosdi
Six sample solutions were prepared spiking the knompurities and the precision of the method watetk The %
RSD was calculated for results of all impuritieslanindicates that proposed method has got acbkptavel of
repeatability. Results are tabulated in Table No 5

Table5. Method Precision data

Mean from Six samples

Impurity Names (% Impurity)

% RSD for six samples

Carboxylic acid 0.601 0.5
S-Oxide Impurity 0.540 0.8
Lamivudine 0.525 0.7
Des amino impurity 0.540 0.4

Table 6: Results of Recovery Study at Different Levels

Name of Impurity 50% level 100% level 150% level
Carboxylic acid 103.0 103.5 102.4
S-Oxide Impurity 105.4 90.5 93.7
Lamivudine 107.1 104.9 106.8
Des amino impurity 97.7 102.9 104.1

Note: Number of samples analyzed at each levaltigglicate

3.5 Accuracy:

Accuracy of an analytical method is the closendsh® test results obtained by the method to thatue value.
Accuracy of the proposed method was establishe@dgvery experiments. This study was employed likirgp of
known amounts of impurities into samples of at 50%0% and 150% of targeted concentration, in trgi& and
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injected into the chromatographic system. The teguimixtures were analyzed as described in prapaosethod.
Results obtained from recovery studies are giverainie No 6.

3.6 Limit of Quantification (LOQ):

The limit of quantification (LOQ) and Limit of detBon (LOD) for impurities was determined by sigtalnoise
ratio method. concentration of impurities which ga8ignal to ratio about 10 is considered as LOQ and
concentration of impurities which gave Signal ttiaabout 3 is considered as LOD. Results obtainech this
study is given in Table No 7.

Table7: Resultsof LOD and LOQ

Name of Impurity S/N ratio % Impurity
LOQ LOD LOQ LOD
Carboxylic acid 11.3 35 0.034 0.011
S-Oxide Impurity 9.6 3.1 0.037 0.009
Lamivudine 13 3.2 0.030 0.007

Des amino impurity  11.3 3.3 0.028 0.008

From all the above validation parameters perforniteithdicates that method is specific and selectprecision of
the all the impurities was found be less than 19D R&rrelation was found to be 0.999 for all thepumities,
recovery results were within the acceptable limitsl LOQ value is less than the reporting threshblds proves
that method is specific, precise ,linear and adeura

CONCLUSION

A simple, faster and economical UPLC method cowdibveloped for the quantitative estimation of initps of
Emtricitabine in formulated product. Method reqsirall commonly available materials for analysis.alptical
method was validated as per ICH guideline and pidlet it is suitable for its intended purpose.

The above validated UPLC method can be used byrgment agencies, government laboratories, research
institutions and manufacturing companies to anallieedrug product to check the quality of it.
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