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A validated high performance thin layer chromatographic method for
simultaneous estimation of lamivudine and zidovudine in tablets is de-
scribed. Aluminium plates precoated with silica gel 60 Fps4 were used as
stationary phase and a mixture of toluene : methanol : n-hexane (7: 1.5:
1.0) (v/v) as mobile phase. Quantitation was carried out by the use of
densitometer in absorbance mode at 275 nm. Linearity of detector response
for lamivudine and zidovudine was found in the range of 0.8-2.0 and
1.5-4.0 g, respectively. Amounst of lamivudine and zidovudine estimated
in the average weight of the. tablet were found to be 149.09/148.12 and
301.41/300.74 mg (as per peak height/area), respectively. The per cent
recovery for lamivudine and zidovudine was found to be 100.31/99.19 and
100.01/99.43% (as per peak height/area), respectively. The proposed
method 1s accurate, precise, specific and reproducible and can be adopted
for routine analysis of lamivudine and zidovudine in tablet formulation.
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INTRODUCTION
Lamivudine' is chemically (2R-cis-4-amino-1-[2-(hydroxy methyl)-1.3-oxa-
thiolan-5-yl]-2-(1H)-pyrimidinone while zidovudine?® is 3-azido-3’-deoxythymi-
dine. Both the drugs are available in combination as tablet, used for treating HIV
infection. Literature survey reveals that lamivudine is estimated by spectro-
photometry} ~*and HPLC> ¢, Zidovudine is reported to be estimated by spectropho-
tometry’, HPLC® ¥ and HPTLC', These drugs in combination have been analyzed
by HPLC'" 12 method. In the present work, a successful attempt has been made to
estimate both these drugs simultaneously by an accurate, precise, specific, econom-
ical and less time consuming high performance thin layer chromatography
(HPTLC) method.
EXPERIMENTAL
Camag-HPTLC system comprises Camag Linomat IV automatic sample appli-
cator, Camag TLC scanner 3 with CAT’S 4 software for interpretation of data,
Camag twin trough glass chamber. Toluene, methanol, n-hexane were of HPLC
grade purity.
Chromatographic condntlom
Stationary phase: Aluminium plates precoated with silica gel 60 Fusy (10 cm
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% 10cm). Mobile phase: toluene : methanol : n-hexane (7 : 1.5: 1.0 v/v). Satu-
ration time: 10 min. Application mode: band (4 mm). Injection volume: 5 pL.
Separation technique: ascending development. Migration distance: 70 mm. Tem-
perature: 25 + 5°C. Relative humidity: 50-60%. Scanning mode: absorbance/re-
flectance. Lamp: deutétiim. Wavelength: 275 nm, selected from overlain sectra of
both the drugs (Fig. 1). Slit dimension: 3 x 0.45 mm.
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Fig. 1
Preparation of standard solution
Standard stock solution: A mixed standard solution containing 0.5 mg/mL of
jamivudine and 1 mg/mL of zidovudine was prepared in methanol.
Standard solution: The standard stock solution was diluted with methanol to
get a final concentration of 250/500 ng/mL of lamivudine/zidovudine.

RESULTS AND DISCUSSION

Linearity and calibration

Aliguots of standard solution were applied on a TLC plate with the help of
Camag Linomat IV auto sampler. The chamber was allowed to saturate with mobile
phase. The mobile phase was then allowed to run on TLC plate. After development,
the plate was removed from the chamber and allowed to air dry. The spots of
Jamivudine and zidovudine were evaluated at 275 nm. The plot of peak height/area
vs. the respective concentration of lamivudine and zidovudine were found to be
linear in the range of 0.8-2.0 and 1.5-4.0 pg, respectively.

Assay: Twenty tablets were weighed and finely powdered. Accurately
weighed quantity of tablet powder equivalent to about 25 mg of lamivudine and 50
mg of zidovudine was transferred to a 50 mL volumetric flask, added 25 mL of
methanol and shaken for 5 min; the volume was then made up to the mark with
methanol. The solution was filtered through Whatmann filter paper and the filtrate
was appropriately diluted with methanol to get a final concentration ot about
250/500 pe/mL of lamivudine/zidovudine. The resulting solution was used for
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analysis. Chromatograms were obtained by maintaining the above said chromato-
graphic conditions and evaluation was performed using peak height and peak area.
The results of estimation are shown in Table-1. _.

i TABLE- 1
RESULTS OFESTIMATION OF LAMIVUDINE AND ZIDOVUDINE IN TABLET FORM
Amount of drug estimated* Labelled claim®
- Label (mgftablet) (%)
111’ claim  Statistics  Lamivudine Zidovudine Lamivudine Zidovudine
C
(mg/tab) Peak Peak Peak Peak Peak Peak Peak Peak

height area height area height area height area

T-1 Lam-150 Mean 148.33 148.19 300.84 300.60 99.02 98.99 100.28 100.20
ZID-300 g, +0.84 40.57 +0.88 £0.87
C.V. 0.85 0.8 0.88 0.87

T-2 Lam-150 Mean 149.65 148.04 301.97 300.87 99.77 98.69 100.66 100.29
ZID-300 g, +0.80 077 #0.85 0.65

C.V. 0.80 0.78 0.84 065
*Mean of five observations.

Validation

Accuracy of the proposed method was ascertained on the basis of recovery
studies carried out at four different levels by standard addition method. The per cent
recovery was calculated by using the following formula: T-A/S X 100 where T is
total amount of drug estimated, A is amount of drug contributed by tablet powder (as
per the amount esuumated by proposed method) and S is the amount of pure drug
added. The results of recovery studies are shown in Table-2.

Precision of the analytical method is expressed as S.D. or C.V. of series of
measurements by replicate estimation of the drugs by proposed method (Table-1).

TABLE-2
RESULTS OF RECOVERY STUDIES

A mount of Amount pf drug estimated* Labelled claim*
drug added (img/table) (%)
N (’)A (mg) Lamivudine Zidovudine Lamivudine Zidovudine

LAM ZID Pc;:ak Peak Pgak Peak szak Peak P_eak Peak
height  area height area height area height area

. 253 51.0 2445 2493 50.59  51.67 100.59 98.54 99.20 101.31
199 42.0 2008 19.64 4178 42.02 10091 98.69 99.48  100.05
156 297 1580 1532 2952 2920 101.28 9821 99.39 98.32
4. 98 202 9.65 993 2060  19.80 98.47 101.33 10198 98.02
Mear per cent recovery 10031 99.19  100.01 99.43

s.D. +1.09  £125 14 %134

cv. 109 FI26 114 135
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The specificity studies were carried out by deliberately degrading the marketed
sample. The stress conditions applied were acidic condition (0.1 M HC1), alkaline
condition (6.1 M NaOH), oxidizing condition'(3% H,0,) for 24 h at 50°C. Also,
heat (60°C) and UV exposure for 24 h was studied.

The proposed method gives good resolution of lamivudine and zidovudine with
the Rs values of 0.13 and 0.28, respectively. The per cent of lamivudine and
zidovudine estimated in the average weight of tablet was found to be around 99 and
100% of labelled claim, respectively. The lower values of standard deviation and
coefficient of variance for assay indicate high precision of the method. The mean
per cent recoveries of lamivudine and zidovudine were in the range of 99.19 and
100.31% indicating that the method is specific, accurate and free from interference
of excipients present in the formulation. The results obtained for specificity studies
of lamivudine and zidovudine (as per peak height/area) under different stress
conditions are as follows: acidic (91.93/93.13 and 100.61/98.97%), alkaline
(94.34/92.99 and 97.17/97.09%), oxidizing (quantitation of lamivudine is not
possible due to change in Ry value, zidovudine: 95.38/97.01%), heat (99.86/97.94
and 102.67/101.98%), UV exposure (93.39/97.36 and 99.59/102.84%).
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