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ABSTRACT

A Simultaneous ultraviolet spectrophotometric méthas been developed for the analysis of
LAM and ABA in the combined dosage form (Abamunérhg method depends on the
application of simultaneous equation to resolveititerference due to spectral overlapping.
The analytical signals were measured at 270 and @289using 0.1 N HCI as a solvent.
Regression analysis of Beer's plot showed goocketation in a general concentration range
of 5 to 30ugml-1 with correlation coefficient (r= 0.9995; CV €.7022) for lamivudine,
whereas abacavir concentration range 5 tq@nl with correlation coefficient (r= 0.9992;
CV <0.5151). These methods were validated witheesfp accuracy, precision, linearity,
limit of detection and quantification. The suggdspeocedures were successfully applied to
the determination of these compounds in pharmaca@upreparations, with high percentage
of recovery, good accuracy and precisidme results of analysis have been validated
statistically by repeatability and recovery studi@fe results were found satisfactory and
reproducible. The method was applied successfoltytie estimation of LAM and ABA
simultaneously in tablet form with out the inteefiece of excipients

Key words: Lamivudine, Abacavir sulphate, Simultaneous esimnatValidation, UV
Spectrophotometric method.

INTRODUCTION
The combination of Lamivudine (LAM) and AbacavirBA) has recently been introduced in
the market. Chemically Lamivudine [1] is (Lam) 4iaptl- [2R, 5S)-2-(hydroxyl methyl)-1,
3-oxathiolan-5yl] pyrimidine-2-one. Lamivudine is aucleoside reverse transcriptase
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inhibitor (NRTI) with an activity against human inumodeficiency virus type (1) (HIV)1 and
hepatitis B. Abacaviris (Aba) [1R]-4-(2 amino-6-cyclopyridine) puriney$ -1-cyclopent-
2enyl] methanol. It is a nucleoside reverse traptase inhibitor (NRTI) with an activity
against human immune deficiency virus Type (1) (BIV

The drugs are prescribed individually, as well adtitcomponent dosage forms available in
the market. A number of methods have been publisbedhe estimation of above said
analytes.

Lamivudine Abacavir Sulphate

Spectrophotometric estimation of Abacavir sulph@k Spectrophotometric estimation of
Lamivudine [4], Lamivudine in human plasma by RPLEP [5]. Titrimetric and
spectrophotometric estimation bémivudine[6]. Methods were reported for simultango
analysis of Abacavir and Lamivudine in human plasgimd C/MS/MSJ[7]. Determination of
Abacavir, Lamivudine & Zidovudine in pharmaceuti¢dablets human serum and in drug
dissolution studies by HPLC [8]as also reported in the literature.

Literature survey reveals that so, far no simulbarseuv method has been reported for the
simultaneous estimation of Lam and Aba formulatiorthe present investigation, an attempt
have been made to develop a rapid, accurate, precid cost effective uv method for
simultaneous uv estimation of Lam and Aba in coradidosage form.

EXPERIMENTAL SECTION

Lamivudine and Abacavir pure drug sample were gmrsdy gifted by Dr. Reddy’s
Laboratories, Hyderabad. The formulation Abamunevhs procured from the local
pharmacy. A Systronics double beam UV-VIS spectoo@imeter with 1cm matched quartz
cells were used for the all absorbance measuremglhtthe chemicals and reagents used
were of analytical grade and procured from Quabgewlia Ltd, India.

Solubility Studies

The solubility of the Lamivudine and Abacavir westedies as per |I.P using many polar and
non-polar solvents. It was found that both the drugre freely soluble in 0.1N HCL was
selected for as the solvent of choice further stsidi

Standard Stock Solution

Lamivudine and Abacavir were weighed separatel@ifi§) and dissolved in 0.1N HCL and
made up to 100 ml in volumetric flasks to get aamariration of 1000ug/n
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Selection ofimax
The standard stock solutions of Lamivudine and Aladurther diluted separately to get a

concentration of 10pug/ml. The absorbance of thatewis were scanned in the UV region
and found that Lam showed maximum absorbance asBdba at 289nm. Thusnax of
Lam was found to be 270 nm and Aba was found 8%nm.

Figure-1: UV Spectrum of Lamivudine in 0.1N HCL
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Figure-2: UV Spectrum of Abacavir in 0.1N HCL
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FIGURE-3: UV-Spectrum of Abamune-L in 0.1N HCL (Zero Overlap Spectrum)
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Stability Studies

The standard stock solution of Lamivudine was diuto get a concentration 10pg/ml and
stability studies were performed. It was found thatn was stable for 1 hour and 45 minutes.
Similarly studies were performed on Aba and foumak tAba was stable for 1 hour and 30
minutes.
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Calibration Graph

The standard stock solution of Lamivudine was diuto get a concentration ranging
5-30pug/ml.The absorbance’s of resulting solutionsrevmeasured at 270 nm. Similar
procedure was followed for Abacavir and absorbaneasured at 287 nm. It was found that
the Lam and Aba showed good linearity at concantratranging 5-30p.g/ml.

Quantification of Raw Materials

Standard stock solution of Lamivudine was diluteabtain a concentration of 10pug/ml and
the absorbance measured at 270 nm. The procedwerepaated for six times. Similar
studies were performed on Aba. The amount of Lah Aba present respectively were
calculated from the slope and intercept on theeesge calibration graph.

Quantification of Formulation by Simultaneous Methal [9]

ABAMUNE-L tablets were used for the study. Ten @blwere used and tablet powder to
250 mg of Abacavir was dissolved in 0.1HCL, soradatfiltered and made up to 100 ml
using 0.1N HCI. A concentration of 15 pg/ml waspgamed using this solution the absorbance
of the solution was measured simultaneously ata2ith289nm. The amount of Lam and Aba
was determined using simultaneous equation. Theepoe was repeated for six times.

Recovery Studies

The Accuracy of the method was checked by recostrgies, by addition of standard drug
solution to preanalysed sample solution at thréerdnt concentration levels (20%, 40%,
60%) with in the range of linearity for both theuds. The result of analysis of recovery
studies obtained by the method was validated higsstal evaluation

Repeatability
Repeatability was given by interday and intradagc@ion. The assay and recovery
procedure was repeated for three times on the dagnand one time on the successive days.

RESULTS AND DISCUSSION

The drugs Lam and Aba were soluble in 0.1N H®max of Lam was found to be 270nm
and that of Aba was 287 nm at 15pug/mL. The spedrafrLam & Aba were shown in fig-
1&2. Concentrations ranging 5-30pg/mL of Lam andaAtaw materials were studied
separately and it was found that the drugs showed gnearity at the concentration range of
5-30 pg/mL. The Correlation coefficierft value (n=3) were found to be 0.9995 and 0.9992
respectively. The results were shown in table-Liar@ification of raw materials thatl5
pg/mL of Lam and 15 pg/mL of Aba were performed #relpercentage purity was found to
be 99.68% t0100.30%. The results were shown ireta&i3. The tablet formulation of Lam
and Aba- Abamune-L was quantified using tablet pemabntaining equivalent to 100mg of
lam in 0.1N HCL. Both the drugs were analysed sitamdously at the twbmax 270nm and
289nm. The amount of Lam and Aba were calculatedidigg simultaneous equation. The
proposed method was validated as per ICH guidel[d€s 11] The percentage purity of Lam
and Aba in the tablet formulation was found to 109.01to 99.50%. The percentage RSD
[12] values at the two drugs were calculated tdB8098and 0.7854 respectively. The low
percentage RSD values indicate that the developattiad has good precision. The results
were shown in Table-4. The zero overlap spectruer@whown in fig-3. The precision of the
method was further confirmed by interday and irasadnalysis. The percentage purity value
of the intraday and interday analysis of Abamuneds found to be 100.22 and 99.45 for
Lamivudine and 100.65 and 99.45 for Abacavir. Theults were shown in Table-5.The
accuracy of the method was performed by recoveiyies.
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Table-1: Optical Characteristics of Lamivudine & Abacavir by Simultaneous UV-Method

Parameters Lamivudine Abacavir
A-max (nm) 270 289

Beer s law limit 5-30ug/ml 5-30 pg/ml
Sandell’s sensitivity 0.02331 0.03317
Molar absorptivity 13915.47 12025.86
Correlation coefficient | 0.9995 0.9992

Regression equation

Y=0.0430+0.002375 Y=0.03014080

Slope(m) 0.0430 0.0301
intercept 0.002375 0.00014
LOD 0.6295 0.0383
LOQ 1.9077 0.1160

Table-2: Quantification of Raw Material-Lamivudine

S. Expected Amount Amount Found Perf:entage Average sD %RSD
No | (ug/ml)* (ug/mi)* Purity (%) | (%)
1. 15.00 15.11 100.73
2. 15.00 14.90 99.33
3. 15.00 14.85 99.00 99.68 0.7000 | 0.7022
4, 15.00 14.90 99.33
5. 15.00 15.06 100.40
6. 15.00 14.90 99.33
*Mean of six observations
Table-3: Quantification of Raw Material-Abacavir
S. | Expected Amount Amount Found Per_centage Average sSD %RSD
No | (ug/mL)* (ug/mL)* Purity (%)
1. | 15.00 14.92 99.66
2. | 15.00 15.01 100.07
3. | 15.00 15.10 100.66 100.30 | 0.5167 | 0.5151
4. | 15.00 15.04 100.26
5. | 15.00 15.17 100.13
6. | 15.00 15.01 100.07
*Mean of six observations
Table-4: Quantification of Formulation Abamune-L
Formulation Drugs IC_:?:i?rL ;%r:s(t;nt % purity Average SD % RSD
298.642 | 99.54
301.604 | 100.53
300.114 | 100.03 100.01 0.4300 0.4299
Lamivudine 300mg 299.190 | 99.73
299.164 | 99.72
301.604 | 100.53
Abamune-L
599.190 | 99.86
603.285 | 100.54
Abacavir 600mg 594.190 | 99.03 99.50 0.5911 0.5940
595.266 | 99.21
596.190 | 99.36
594.285 | 99.04

To the pre analysed formulation a known quantityLam and Aba raw material solution
were added at different levels, 20%, 40%, 60%. géreentage recovery was found to be in
the range of 99.11to 99.90%. The percentage RSIeesalere found to be less than 2%. The
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reports of analysis were shown in Table-6. Furtherprecision of the method was confirmed
by interday and intraday recovery studies. Thegregege RSD values for Lam were found to
be 0.1891-0.5098 and 0.2847-0.8817 for and intradegvery analysis of formulation. The

% RSD values for Aba were found to be 0.3591-0.5402 0.7625-01.0169 for interday and
intraday recovery analysis of formulation. The teswere shown in Table-7.

Table -5: Intraday and Interday Analysis of Formulation- Abamune —L

S. No. Drugs . Percentage obtained S.D % RSD
(label claim)
intraday | interday | Intraday |Interday |Intraday |Inter day
1 lamivudine 99.46 99.04
300mg 99.91 100.03 0.8665 0.5294 0.8646 0..5325
101.13 99.21
Mean 100.22 99.42
2 Abacavir 100.66 99.86
600mg 100.70 99.36 0.1352 0.5922 0.1343 0.5926
100.51 100.54
Mean 100.65 99.92
Table-6: Recovery studies for formulation Abamune-
Label claim ﬁgdoeu dnt ér;:ouvrgre d % Recovery Average SD %RSD
Lamivudine 3.00 3.01 100.33
300mg 6.00 6.01 100.16 100.12 0.2272 0.2269
9.00 8.99 99.88
6.0 5.99 99.83
Abacavir 12.0 12.05 100.41 100.06 0.3080 0.3078
600mg 18.0 17.99 99.94

Table-7: Recovery studies for formulation (Abamunet)

Interday and Intraday

Drug Avg interday Avg intraday % RSD interday %RSD intraday

99.66 99.72 0.8817 0.5098
Lamivudine | 99.18 99.61 0.2847 0.1891

99.22 100.44 0.4158 0.3880
abacavir 98.99 100.10 1.0169 0.5402

99.72 99.91 0.8642 0.5101

100.18 100.03 0.7627 0.3591

CONCLUSION

Finally the present studies concluded that the Idpeel UV simultaneous method for
Lamivudine and Abacavir was easy, simple & accueatd thus it can be adopted for the
estimation of drugs in combined dosage form andoeaapplied for routine analysis.

REFERENCES
[1] http://www.drugbank.ca/drugs/DB00709

[2] http://www.drugbank.ca/drugs/DB01048
[3] Ramanamurthy; S Hiremath; N AppalaR&ajhe Indian Pharmacist2006 5: 91-92

50



T.Sudhaet al J. Chem. Pharm. Res,, 2010, 2(5): 45-51

[4] S Shalini; VP Shanooja; S Abdul Jameel; Basibigest Journal of Nanomaterials and
Biostructure. 2009 4(2): 357-360

[5] EK Kano; CH dos Reis serra; EE Kolhot.J. Pharm, 2005 297:73-79

[6] K Basavaiah; Somasekdndian Journal of chemical technolo@006 13: 7-11

[7] Noel.A.Gomes; AshutoshJ Pharm biomed an&008 48(3): 918-26

[8] SA Savaer; S GoralerA Tgz; B Uslu; H Lingeman and SA OzkaBhromatagraphia,
2007, 65: 5-6

[9] M Sarkar; S Khandavilli; R Panchagnulla. Chromatogr B Analyt Technol Biomed Life
Sci, 2006 830(2); 349-352

[10] AH Beckett; JB Stenlake. Practical Pharmaceutidaér@istry. 4' edition, CBS, New
Delhi, Part 11,2007 275-337

[11] International conference on Harmonization guidafme Industry In: Q2A Text on
validation of Analytical methods. Switzerland, IFF1 1994 pp; 1-4

[12] International conference on Harmonization guidafme Industry In: Q2B Text on
validation of Analytical methods. Switzerland, IFFW 1996 pp;1-8

51



