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ABSTRACT

A simple, rapid, selectiveand precise RP-HPL C method was devel oped for
estimation of lami vudine in tablet dosage form. Eurosphere-100 C,
250x4.6mm, 5um particle size column, inisocratic modewith mobile phase
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ammonium acetate: methanol (90:10v/v pH- 3.8+0.1) was used. The flow
ratewas 1.0mL/min and component was measured at 277nm. The retention
time of lamivudine wasfound to be 12.30min. Linearity for lamivudine was
inrange of 12.5-87.5ug/mL with correlation coefficient values0.9997. The
percentage recovery obtained was 99.58%. The proposed method is pre-

cise, selective and rapid for estimation of lamivudine.
© 2008 Trade Sciencelnc. - INDIA

INTRODUCTION

Lamivudineisanadidicantiretrovira drugand chemi-
cdlyitig2R-cis)-4-amino-1-[ 2-(hydroxyl-methyl)-1,3-
oxathiolan-5-yl]-2(1H)-pyrimidinong. Variousanayti-
cal methods have been reportedin literaturefor esti-
mation of lamivudinein singleand incombination size
exclusion and RP-HPL C2, tandem mass spectroscopic
Bl HPLCHY, HPLC/MS/M S5, and raman spectro-
scopictél,

Tablet dosageform of lamivudinewasintroduced
recently and yet no one method isreported for the esti-
mation of the same. Theaim of present work isto de-
velopasimple, rapid, preciseand sdlective RP-HPLC
method for theestimation of lamivudineintablet.

MATERIALAND METHOD

I nstrument
High performanceliquid chromatography system

Chemitto L C 6600 equipped with universd injector with
injection volume20ulL and Ultra-Visible (UV-Vis) de-
tector. A Eurosphere-100 C , column (250x4.6mm)
5um particle sizeformsthe stationary phase.

Chemicalsand reagents

Thegift sampleof lamivudinewas obtained from
Atrix PharmaLab, Hydrabad. Tablet Sachet of brand
(Virolam, Ranbaxy) containing lamivudine 100mgwas
procured fromaloca pharmacy. All reagentsused were
of analytical grade: HPL C grade methanol and HPLC
gradewater was obtained from Qualigens.

Mobile phase

Ammonium acetate(0.025M ) and methanol (90:10)
mixturewasused asmobile phasefiltered through 0.45u
membranefilter and degassed for 20 minutes.

To HPLC grade water (900mL) ammonium ac-
etate (1.93g) wasadded and shakefor 30 minutesthen
makeup volumeupto 1000 mL withHPLC gradewater
to get ammonium acetate (0.025M) solution, pH was
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adjusted to 3.8+0.1 with ortho-phosphoric acid.
Sandard stock solution

Accurately weighed standard |amivudine(100mg)
and transferred to a100mL volumetricflask and dis-
solved with mobilephase. Theflask wasshakenfor 30
min and volumewas made up to 100mL with mobile
phaseto get lamivudine (10pug/mL) solution. Filtered
through 0.45p membranefilter and degassed for 30min-
utes.

Samplesolution

Accurately weighed tablet powder equivaent to
100mg of lamivudinewastransferred to 100mL volu-
metric flask containing 50mL mobile phase. Shakefor
30minandvolumewasmakeuptothemark usngmobile
phase. Theabove solution wasfiltered through 0.45u
membranefilter and degassed for 30 minutes.

Assay

20ul of thetest and standard solutions (n=3) were
injected separately to an injector of HPLC and chro-
matogramswererecorded. From thearea, theamounts
of boththedrugswerecalculated. Thevaluesaregiven
iINTABLE 1.

Linearity and calibration

From lamivudine standard stock solution, 0, 12.5,
25, 37.5,50, 62.5, 75 and 87.5 pg/mL were prepared.
Volume of 20uL of solutionwasinjected into column
withthehelp of hamilton syringe. Calibration curve of
theareaunder curvevs. concentration wasrecorded.

Method validation

Theana ytical method wasvaidated asper recom-
mendationsof USP¥ and ICH™ guidelinesfor the pa-
rameterslikerecovery study, precision, ruggedness,
robustness, specificity and system suitability test.

Recovery study

Theaccuracy of an analytica methodiscloseness
of test resultsobtained by that method to thetrueva ue.
Theaccuracy of an anaytical method was established
acrossitsrange. To known amount of standard solu-
tion of puredrugslamivudine, sandard drugwas spiked
at 50%, 100% and 150%. These sol utionswere sub-
jected for analysis. Lower values of rel ative standard
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Figure1: Chemical structureof lamivudine

Figure2: typical chromatogram of thesample solution of
lamivudinetablet at retention timeof 12.30min

TABLE 1: Results of RP-HPL C assay

Tablet Actual concentration % Lamivudine
formulation (mg)lamivudine +RSD (n =3)
Virolam
(Ranbaxy) 100 99.58+ 0.1
TABLE 2: Satigtical datafor linearity and calibration range
Sr. no. L amivudine conc. (pg/mL) Area
1 ) 0
2 12.5 2153
3 25.0 4051
4 375 5895
5 50.0 7681
6 62.5 9527
7 75.0 11249
8 875 13126
15000
10000
3
< 50004

0 1 1 1 1
0 25 50 75 104

Lamivudine conc. (mcg/mL)

deviation (RSD) indicatethe method isaccurate. Va -
uesaregivenin TABLE 3.
Precision

The precison of anandytical methodisthedegree
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TABLE 3: Result for recovery studies

Amount of Total amount
0, *
Sr.Level standard of recovered % Recovery % RSC

no drug added drug +SD
(mg) (mg £8.D)
1 50% 50 50.34+0.025 100.33+0.26 0.3
2 100% 100 100.07+0.034 101.8+0.17 0.2
3 150% 150 150.04+0.20 100.83+0.55 0.5
Mean 101.1 0.8

*M ean of three observations
TABLE 4 : Results of precison studies

Lamivudine Intra-day precision Inter-day precison

10(ug/mL) Areaunder curve  Areaunder curve
1 4125 4112
2 4120 4110
3 4122 4112
4 4120 4108
5 4118 4105
6 4115 4108
%RSD 0.031 0.049

of agreement among theindividud test resultswhenthe
methodisapplied repeatedly to multiplesamplingsof a
homogeneoussample.

Variation of resultswithin the sameday(intraday),
variation of results between days (inter day) wereana
lyzed. Intraday precision was determined by analyz-
ing, 10pg/mL of lamivudinefor six timesinthe same
day. Inter day precision was determined by analyzing,
the same concentration of drug next day. Theresults
areshowninTABLE 4.

Ruggedness

Theruggednessof anaytica method isthe degree
of reproducibility of test resultsobtained by the analy-
sisof the same sample under avariety of condition,
such asdifferent laboratories, different analy<, differ-
ent instruments, and different lots of reagent. There-
sultsfor different analyst areshownin TABLEDS.

Robustness

Robustness of an anadytical method isameasure of
itscapacity to remain unaffected by small but deliber-
atevariationsin method parametersand providesan
indication of itsreliability during norma usage.

To determinerobustnessfollowing variationsare
madeintheandytica method
1. Flow rate; 2. Mobile phase composition; 3. Column
temperature; 4. Mobile phasebuffer

Specificity
Hnalytical CHEMISTRY o

Specificity istheability to accessunequivocdly the
anaytein the presence of componentsthat may beex-
pected to be present, such asimpurities degradation
product and matrix components.

A solution of 10ul of lamivudinewasinjected un-
der the proposed chromatographi c conditionsto dem-
onstrate the separations of lamivudinefromitsprob-
ableimpurities. Thedrug was subjected to forced deg-
radation by subjectingtoit acidic(0.1 N and 1N HCI),
basic (0.1N and 1 N NaOH), Peroxide (3%), UV light,
Sunlight, Heat (120°C), neutra hydrolysis.

System suitability test

Asper USP-24 system suitability test was carried
out on freshly prepared standard stock solutions of
lamivudine. 20ul of the Lamivudinewasinjected under
optimized chromatographic condition and following
parameterswas studied to eval uate the suitability of
Sysem.

Number of theoretical plates(N)

Retention Time(t,)

Tallingfactor (T)

Resolution (R)

Thevauesof system suitability test wereshownin
TABLEG6

RESULT AND DISCCUSION

Lamivudineissynthetic aniretroviral agent. The
market survey reved ed that the above pharmaceutical
dosageformisrecently introduced in the market and
literature survey also revealed that no methods arere-
ported for the estimation of lamivudinein their tablet
dosageform. Hence, an attempt has been madeto de-
vel op the chromatographi c method for estimation of
lamivudinein Tablet.

A reverse Phase HPLC Method was devel oped
for theestimation of lamivudinein tablet. The separa-
tion was achieved by a Eurosphere-100 C , column
and ammonium acetate: methanol (90:10v/v pH-
3.8+0.1) as mobile phase, at the flow rate of 1.0 mL/
min. the detection was carried out at 277nm. There-
tention timeof lamivudinewasfound to be 12.30min.
Linearity wasassessed by aplot of concentration ver-
susarea, thegraphswerefound to belinear intherange
of 12.5-87.5ug/mL for lamivudinewith correlation co-
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efficient vaues0.9997.
On the basis of parameters fixed, the method of
estimation wasvdidated, for thefollowing parameters.

Assay

Thereplicateanays S(n=3) of test and standard so-
lutions by proposed method showed, the lamivudine
content.

Recovery studies

Recovery studies were carried out by adding a
known amount of standard solution of pure drugs
(Lamivudine) to apreana ysed sample solution. These
solutionsweresubjected for analysis. Thestudy showed
theresult within acceptablelimit.

Precision

Precision studieswerecarried out using parameter
likeIntra-day and inter-days precison, thestudy showed
theresultswithin acceptancelimit, i.e. %RSD beow 2.0,
indicating reproduci bility of themethod(TABLE 4).
Ruggedness

Ruggedness studieswere carried out only one pa-
rameters, i.e. anayst. Results showed that the %oRSD
wasintherangeof 0.1-1.4i.e. lessthan 2, for different

andyd. Thisstudy sgnifiestheruggednessof themethod
under varying conditionsof itsperformance(TABLE5).

TABLE 5: Ruggedness studies

Tablet Label claim Amount Found (%)
Formulation (mg/mL) Analyst | Analyst 11
Virolam
(Ranbaxy) 100 99.54 98.25
Robustness
TABLE-6 Changein flow rate
Changein flow Roﬁo!uthn of Tailing % RSD
rate lamivudine factor
Initial 2.55 1.029 0.08
-0.2 2.812 1.085 0.07
+0.2 2.470 1.486 0.09

TABLE 7: Change in mobile phase composition
Changein mobile Resolution of

Tailing factor % RSD

phase composition lamivudine
Initial 2.55 1.029 0.08
-2 2.647 1.070 0.06
+2 2.680 1.117 0.04

—= Fyll Poper

TABLE 8: Changein mabile column temperature
Changein column Resolution of

Tailing factor % RSD

temperature lamivudine
Initial 2.55 1.029 0.08
-5 2.718 1.102 0.13
+5 2.331 0.892 0.05

TABLE 9: Change in mobile phase buffer
Changein mobile Resolution of

Tailing factor % RSD

phase buffer lamivudine
Initial 2.55 1.029 0.08
-0.2 3.054 1.047 0.10
+0.2 2.299 1.106 0.14
Specificity
Sr. Lamivudine Degradation
no Sample area(%) product area%
1 Initia 99.72 0.28
2 0.1NaOH 97.99 2.01
3 1N NaOH 98.92 1.08
4 0.1HCI 97.54 2.46
5 1NHCI 86.53 13.46
6 3% hydrogen peroxide  90.52 9.48
7 UV light 99.64 0.36
8 Sunlighht 99.66 0.34
9 Heat (120°C) 98.85 1.15
10 Neutral hydrolysis 97.65 2.35

System suitability test
TABLE 10 : System suitability test parameters
System suitability parameters Proposed method

Retention time (tg) 12.40
Theoretical plate number (N) 4055
Tailing factor (T) 1.038
Resolution factor (R) 2.8

CONCLUSION

The proposed RP-HPL C method issimple, accu-
rate, rapid and selective. High percentage of recovery
showsthat themethod isfreefrominterferencesof the
excipientsused intheformulations. Thereforemethod
can beuseful inroutinequdity control analysisof these

drugs.
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