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ABSTRACT

A method employing high performance liquid chromgedphy with tandem mass spectrometry has beenajmabl
and validated for the simultaneous determinatiorclofically significant levels of lamivudine anddaivudine in
human plasma. Emtricitabine & didanosine were usedinternal standards for lamivudine and zidovudine
respectively. The method involves sample preparatiith solid-phase extraction technique with typicgass
detection. The calibration range was 1.00 - 3507@7mL for lamivudine and 1.00 — 3502.29 ng/mL for
zidovudine. An aliquot of 100uL of plasma was Ueedolid phase extraction technique. An isocraticbile phase
consisting of 0.1% formic acid in water and metHa(gD:80; v/v) was used in the method. Chromatobiep
separation was achieved on Discovenry lumn over a run time of 2.5 minutes. The moldon Q1 & product
ion Q3 transitions were found to be 230:6112.1, 268.1—127.1, 248.2—130.1 and 237.0—-137.0 for
lamivudine, zidovudine, emtricitabine and didanesiaspectively. The pharmacokinetic parameterddimivudine
were Thax— 1.6 Hours, Gax— 2031.8 ng/mL, T1/2 — 5.8 Hours, AUC (0-T) — 128 hg.hrs/mL and AUC (&) —
12552.3 ng.hrs/mL & for zidovudine werg,dI— 0.8 Hours, Gax— 1786.3 ng/mL, T1/2 — 2.2 Hours, AUC (0-T) —
3244.3 ng.hrs/mL and AUC ) — 3250.9 ng.hrs/mL. The proposed assay methodouasl to be acceptable to a
pharmacokinetic study in human volunteers.

Keywords: Lamivudine, Zidovudine, Plasma, Tandem Mass aratrRacokinetics.

INTRODUCTION

Lamivudine [1, 2]is a nucleoside reverse transcriptase inhibitor TNRwith activity against Human
Immunodeficiency Virus Type 1 (HIV-1) and hepatiss (HBV). Lamivudine (LAM) is a synthetic nucleosid
analogues are phosphorylated intracellularly tadsve 5'-triphosphate metabolite and lamivudmphosphate (L-
TP). The lack of a 3-OH group in the incorporatectlaeoside analogue prevents the formation of theo '

phosphodiester linkage essential for DNA chain gétion and the viral DNA growth is terminated. Thiscleoside
analogue is incorporated into viral DNA by HIV rese transcriptase and HBV polymerase, resultir@NiA chain

termination. Lamivudine was rapidly absorbed afteal administration in HIV-infected patients. Absgt

bioavailability in adults is 86% * 16%. The onlytdeted metabolite of lamivudine is trans-sulfoxitkotein

bindingwas 36% and half life was about 57 hours.
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Zidovudine [3, 4] is a structural analog of thynmidiand it was inhibits the activity of HIV-1 reverganscriptase
(RT) both by competing with the natural substraiéP@nd by its incorporation into viral DNA. Howeydecause
of first-pass metabolism, systemic bioavailabilifyzidovudine (ZID) is approximately 52-75%. Bio#ahility in
neonates up to 14 days of age is approximately 8@th it goes on decreases with children’s age. ltepat
metabolized by glucuronide conjugation to major cthee metabolite, B3azido-3-deoxy-3- O-beta-D-
glucopyranuronosylthymidine. The protein bindingsva®-38% and half life was about 0.5 — 3 hours. Sthectures
of lamivudine & zidovudine were shown along witheithinternal standards (ISTD) emtricitabine (EMT) &
didanosine (DID) in Fig.1.

H.C
JNH\E J | T »JJ\\
N
HI
N /J§ /E\>
HO r o |\
Ha
)\ J N O = M

~ el LHT

(a) Lamivudine {(b) Emtricitabine (c) Zidovudine (d) Didanosine

Fig.1. Chemical Structuresof theanalytesand their inter nal standards

Literature survey reveals quite a few methods Hmeen reported for the simultaneous determinatidarafvudine
and zidovudine in pharmaceutical dosage forms by[&]\& HPLC [6-11]and in plasma and other biological fluids
by LC-MS/MS [12-15]. The authors now propose a,fastisitive, accurate and precise tandem massrepampic
method for the determination of lamivudine and gigitine in human plasma. The entire results obtainetthe
present study comply with the acceptance critdri@gulatory requirements [16-18].

MATERIALSAND METHODS

Chemicals and materials

The reference standards of Lamivudine, zidovudiemtricitabine and didanosine were gifted by Hetero
pharmaceuticals, Hyderabad, India. HPLC grade methand acetonitrile were obtained from J.T B&ker
(Phillipsburg, USA). Analytical- grade formic acidas purchased from Merk.td (Mumbai, India). The water
used for the analysis was prepared by Miffi-@ater purification system (Bangalore, India). Tank (drug free)
human plasmas were procured from Jeevan-dhara bkud(Hyderabad, India).

Instrumentation and optimized chromatogr aphic conditions

The HPLC system (ShimadZuKyoto, Japan) consisting of two LC-20AD prominermump, an auto sampler (SIL-
HTc), CTO 10 ASvp column oven, a solvent degasB&U-20A3) and connected with a Supelco Discovery C
column (50 mm X 4.6 mm, 5um) were used for thertatographic separation. 10uL of the sample voluwers
injected into the column, which was maintained BC3in the column oven. The optimized isocratic melghase
consists a mixture of 0.1% formic acid and methawith a flow rate of 0.8 mL/min into the ionizatiamhamber of
mass spectrometer. The quantitation was achievéd deiughter ion detection in positive polarity withultiple
reaction monitoring (MRM) mode for both analytesianternal standards using a MDS Sé&ieXPI-3200 mass
spectrometer (Foster City, CA, USA) equipped wiffiuabo lon Spray" interface at SOC. The ion spray voltage
was set at 5.2 Kilo Volts. The source parametezsthie nebulizer gas, curtain gas, auxillary gas @ilision gas
were set at 45, 40, 50 and 6 psi respectively. ddrmapound parameters viz. the de-clustering pote(D®),
entrance potential (EP), collision energy (CE), liSmn Cell Entrance Potential (CEP) and collisioall exit
potential (CXP) were 35.0, 6.0, 31.0, 18.0 & 7.0lt¥dor lamivudine; 30.0, 8.0, 29.0, 17.0 & 5.0 Y&offor
zidovudine. Detection of the ions were carried muMRM mode, by monitoring the ion transition paog m/z
230.0—112.1 for lamivudine, 268.4>1271 for zidovudine, 248.2-130.1 for emtricitabine and 237-6137.0 for
didanosine. The Positive MRM scan mass spectramiviudine and zidovudine for precursor and prodirs were
shown in Fig.2, 3. Both the quadrupoles Q1 and @Bevget at unit resolution. The retention timesioled for the
analytes LAM, ZID & ISTD EMT, DID were 0.9 + 0.3,11+ 0.3 min & 1.5 + 0.3, 1.2 + 0.3 respectivelyeoa total
run time of 2.5 minutes. The analysis data obtaimasl processed by using Analyst Software™ (VersidiR).

33
Pelagia Research Library



Venkata Kumar Ch et al Der Pharmacia Sinica, 2013, 4(6):32-42

Preparation of calibration curve standards and quality control samples

Primary stock solutions of LAM and ZID for prepacat of standards (CC) and quality control (QC) skespvere
prepared from separate weighing. The primary ssmiltions about 1.0 mg/mL of LAM, ZID were preparead
methanol and stored below °@@) they were found to be stable for 15.25 daysa(dait shown). Appropriate
dilutions for calibration curve were made from paim stock of CC using a 50:50 v/v mixture of methlaand
water as a diluent to produce the CC spiking sohsticontaining concentrations (from Standard-8t&m&ard-1) of
350787.18, 200650.27, 50162.57, 10032.51, 250&%03,63, 200.65, 100.33 ng/mL for LAM and 350228.91,
200330.94, 50082.73, 10016.55, 2504.14, 500.83,3300.00.17 ng/mL for ZID. Similarly QC spiking sitibns
were made by using primary stock of QC. These aamatons (HQC, MQC, LQC and LLOQ QC) were
268455.56, 146039.83, 292.08 & 99.89 ng/mL and R87#EL, 145521.42, 291.04, & 99.54 ng/mL for LAM and
ZID respectively. The primary stock solutions oftgnitabine and didanisine aboutl.0 mg/mL were pred in
methanol. Working dilution of emtricitabine and ditbsine was prepared at concentration of 1000 ndpynlising
the above diluent. These ISTD primary stock sohgiwere stored at below A0 The plasma calibration curve and
quality control samples were prepared by spikingtlLof the spiking solution of both LAM and ZID m®80puL of
screened plasma. Calibration curve standard for LaM ZID were made at concentration of 1.00, 292,
25.08, 100.33, 501.63, 2006.50, 3507.87 ng/mL aff,12.00, 5.01, 25.04, 100.17, 500.83, 2003.3D239
ng/mL respectively. Similarly quality control (LLOQC, LQC, MQC & HQC) samples for LAM and ZID were
prepared at concentration of 1.00, 2.92, 1460.4584.56 and 1.00, 2.91, 1455.21 & 2675.03 ng/mL.

Extraction process of plasma samples

One hundred micro liters of the spiked plasma cafibn curve standards and the quality control dampere
transferred into a set of pre-labeled polypropylembes containing 50 pL of internal standard diti
(approx.1000ng/mL of EMT & DID). The tubes were addl50 pL of 1.0% formic acid solution in water and
vortexed for well mixing. The Strata-X 30mg/1CC tdalges placed on the solid phase extraction (StPEmMber
were conditioned with 1 mL of methanol followed éguilibrating with 1 mL of Milli-Q water. The abewamples
were loaded on to the cartridges and the cartridgge washed with 1 mL of Milli-Q water followed HymL of
10% methanol in water. The cartridges were driegfiproximately 1 min and eluted with 1 mL of aceftidle. The
eluents were evaporated in a stream of nitrogdit’at and the residues in the dried tubes were recotesti with
0.2 mL of the mobile phase. These tubes were vedeand transferred into auto-sampler vials andddadn
aliquot of 1QiL of the sample was drawn each time from the loadigld and then analyzed by LC-MS/MS.

M ethod Validation

A through validation of the method was carried asitper the USFDA guidelinEs The method was validated for
selectivity, matrix effect, linearity, precisionc@iracy, recovery, dilution integrity and stabdgi Selectivity of the
method was assessed by analyzing six blank hun@amjal matrixes. The responses of the interferingtanbes or
background noises at the retention time of the La&d ZID are acceptable if they are less than 20#efesponse
of the lowest standard curve point or LLOQ. Thepmses of the interfering substances or backgrowigke at the
retention time of the internal standard are acd#ptd they are less than 5 % of the mean respafiseternal
standard in LLOQ samples. Matrix effect was invgtiéd to ensure that precision, selectivity andisigity were
not compromised by the matrix. The matrix effecsvedecked with six different lots of EDTA plasmaiplicate
samples each of LQC and HQC were prepared frorereifit lots of plasma (36 QC samples in total). &fitg was
tested for LAM and ZID in the concentration rande80-3507.87 and 1.00-3502.29 ng/mL respectivety. the
determination of linearity, standard calibrationn@s containing at least eight points (nonzero ddeafs) were
plotted and checked. In addition, blank plasma desnpvere also analyzed to confirm the absence mfcdi
interferences, but these data were not used tdroahshe calibration curve. The acceptance liniiaecuracy for
each of the back-calculated concentrations was +%8épt for LLOQ, where it was +20%. For a calilmatrun to
be accepted at least 75% of the standards, ingutiie LLOQ and ULOQ, were required to meet the pizoee
criteria and no two consecutive standards shoulddtherwise the calibration curve was rejectenyeReplicate
analyses were performed on each calibration stdndere samples were run in the order from low tghhi
concentration. Intra-assay precision and accuragese vdetermined by analyzing six replicates at fgtyr M, L,
LLOQ) different QC levels on five different runsh& acceptance criteria included accuracy within%&eviation
from the nominal values, except the LLOQ, wherghibuld be £20%, and a precision<df5% co-efficient variance
or relative standard deviation (%CV or RSD), exdept_.LOQ, where it should b€20%. Recovery of the analytes
from the extraction procedure was determined bygaring the areas of the analytes in spiked plasmee@ch of
low, medium and high QCs) with the those of thelytea in samples prepared by spiking the extradred-free
plasma with the same amounts of the analytes atédpeimmediately prior to chromatography. Sinhlarecovery
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of the IS was determined by comparing the mean pea&s of the extracted QC (H, M & L) samples (nN=4ih
those of the IS in samples prepared by spikingettieacted drug-free plasma samples with the sanwats of IS
at the step immediately prior to chromatographye ™iution integrity exercise was performed witle thim of
validating the dilution test to be carried out dgher analyte concentrations above the upper lihijuantitation
(ULOQ) during real-time analysis of unknown subjsamples. The dilution integrity experiment wagiearout at
2.0 times the ULOQ concentration for both analy®ix. replicates each of half and quarter conceotratwere
prepared and their concentrations were calculate@gplying the dilution factors 2 and 4. Stabiltgsts were
conducted to evaluate the analyte stability inlstamlutions and in plasma samples under differentitions. The
stock solution stability at room temperature arfdgerated conditions (Below £G) was determined by comparing
area response of the analytes (stability sampléb)the response of the sample prepared from fsestk solution.
Bench-top stability (13.47 hours), processed sarsfability (auto sampler stability for 44.33 hourkgeze thaw
stability (five cycles) and long term stability (82 days) were tested at LQC and HQC levels usingeplicates at
each level. Samples were considered to be staldesdly values were within the acceptance limitaaziuracy
(x15%) and precision<(L5% CV).

Phar macokinetic study design

A pharmacokinetic study was performed in healthy6lnmale subjects. Blood samples were collecteldviahg
oral administration of lamivudine (150 mg) and ziddine (300 mg) pre-dose at 0.00, 0.17, 0.33, @M%Y, 0.83,
1.00, 1.25, 1.50, 1.75, 2.00 2.50, 3.00, 4.00,,56000, 8.00, 10.00, 12.00, 16.00, 20.00, 24.000@0ours in K2
EDTA vacutainer collection tubes (BD, Franklin, NIGA). The tubes were centrifuged at 3200 rpm foniin and
the plasma was collected. The collected plasma lesmpere stored at -70 LG until use. Plasma samples were
spiked with IS and processed as per extraction odedlescribed above. Along with clinical samples, €a@ples at
low, medium and high concentrations were assayedpiicate and distributed among the unknown sasph the
analytical run; not more than 33% of the QC samplese greater than +15 of the nominal concentratiod
minimum 50% at each individual QC's should passdiprofile of lamivudine and zidovudine was anatiybs
non-compartmental method using WinNonlin® versiah @harsight Corporation, Mountain View, CA, USA).

RESULTSAND DISCUSSION

M ethod development

Mass parameters were tuned in both positive andtivegionization modes for both the analytes. Good
reproducible responses were achieved in positiszaion mode. Data from the MRM mode were congideo
obtain selectivity. The protonated form of eachlygieaand IS, the [M + H]ion, was the parent ion in the, Q
spectrum and was used as precursor ion to obtaipré@uct ion spectra. The most sensitive massitimmsvas
monitored from m/z 230.6» 112.1 for LAM, from m/z 268.1~ 127.1 for ZID and from m/z 248.2> 130.1 for
EMT & from m/z 237.0— 137.0 for DID. The product ion mass spectra of LANI ZID are presented in Fig. 2 &
3.

We aimed to develop a simple chromatographic methititl a lesser run time. Separation was tried usigous
combinations of methanol and buffer with varyirantents of each component on a variety of colursush as ¢
and Gg of different makes like Kromosil, Ace, Intersilyplersil, Hypurity Advance, Zorbax and DiscoveryeTise
of formic acid buffer at concentration of 0.1% facracid helped to achieve a good response for M&ctien in the
positive ionization mode. To get a good chromatpgiaseparation with the desired response, it viseiwved that
mobile phase as well as selection of column waisngortant criterion. It was found that an isocratiobile phase
system consisting of 0.1% formic acid and methgi26:80, v/v) could achieve this purpose and waslifin
adopted. The retention times of LAM, ZID and IS wéx.9, 1.1, 1.5 and 1.2 min respectively. A floweraf 0.8
mL/min produced good peak shapes and permitted &me of 2.5 min.

A good internal standard must mimic the analytesnduextraction and compensate for any analytehencblumn,
especially with LC-MS/MS analysis, where matrixeeffs can lead to poor analytical results. In thigalrstages of
this work, several compounds were investigatedirtd & suitable internal standard and finally enitline and
didanosine were found to be best available fomttesent purpose. Clean samples are essential fdmining ion
suppression and matrix effect in LC-MS/MS technigdence, solid phase extraction was used for tinepka
preparation in this work. Other extraction techmidike LLE and PPT were also tried, but SPE wasébto be
optimal; it can produce a clean chromatogram fdrlank sample and yields good, reproducible recovery
analytes from the plasma.
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Table 1. Mean overall recoveries of lamivudine, zidovudine and emtricitabine & didanosinelS

2675.03 (HQC)

678706.3 + 150104

518749.5+11971.576.4

Analyte name Sample concentration Response un extractgd Response Extracted Recovery| Mean +SD
ng/mL (mean £ SD) (mean * SD) (%) recovery
2.92 (LQC) 7200.8 +142.2 5896.3 + 87.7 81.9 8254088
Lamivudine 1460.40 (MQC) 359256.8 + 7470.7| 300198.8 +8859.0f 83.6 %.C\_/ 1'1
2684.56 (HQC) 654854.0 +12616.6 538800.2 + 12139.64  82.3 )
2.91 (LQC) 7296.8 +113.9 5676.8 + 126.1 77.8 76.6 + 1.08
Zidovudine 1455.21 (MQC) 383281.2 + 4832.8 289991.8 +10194.7 75.7 %'C\_/ 124

Emtricitabine (IS)

1012.26

455834.7 + 9297.4

3690648838.5

81.0

Didanosine (IS)

997.37

449317.2 +£15218.p

340219.8120.2

75.7
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Fig.5. Typical multiple reaction monitoring mode chromatograms of zidovudine (Ieft panel) and internal standard (right panel) in (A)
human blank plasma; (B) human plasma spiked with inter nal standard; (C) a lower limit of quantitation sample along with internal
standard

Table 2. Precision and accuracy of the method for deter mining Lamivudine and Zidovudine

Intra-day precision and accuracy Inter-day precision and accuracy
(n = 6) six from each batch (n = 24) six from each batch
Analyte Concentration| Concentration found Precision| Accuracy | Concentration found Precision| Accuracy
ng/mL (Mean; ng/mL (% CV) (%) (Mean; ng/mL (% CV) (%)
1.00 (LLOQ) 0.918 9.4 91.8 0.958 8.8 95.8
LAM 2.92 2.982 3.0 102.1 2.904 5.1 99.4
1460.40 1487.072 1.9 101.8 1571.280 4.5 107|6
2684.56 2545.427 25 94.8 2588.452 3.2 96.4
1.00 (LLOQ) 1.030 9.7 103.0 0.963 8.7 96.3
7ID 291 3.017 3.8 103.7 2.936 5.3 100.4
1455.21 1540.172 2.4 105.8 1555.736 3.5 106|9
2675.03 2590.647 2.0 96.8 2621.838 2.8 98.0
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Selectivity

The degree of interference by endogenous plasnmstitents with the analyte and IS was assesseddpection of
chromatograms derived from a processed blank plasmmgple (pure blank & IS added blank). As showRin4 &
5 for individual analyte LAM and ZID respectivelpo significant interference in the processed blaldsma
samples were observed at the retention times ddrthg/te and internal standard.
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Sensitivity

The lowest limit of reliable quantification for trenalyte was set at the concentration of the LLDI@e precision
and accuracy at LLOQ concentration was found t@8ReCV & 101.8% and 6.8 CV & 99.5% for LAM & ZID
respectively.

Extraction efficiency

A simple solid phase extraction with strata-X ddges were found to be rugged and provided thenelgasamples.
The recoveries of the analytes and internal stalsdaere good and reproducible. The mean over adveries with
precision range of Lamivudine and zidovudine wasented in Table.1.

Table 3. Stability data of thelamivudine and zidovudine

. QC Conc. Precision | Stability (%)
Analyte Stabilities (ng/mL) Mean + SD (% CV)

2.800 021 75 984

Auto-sampler (44.33Hr 273481 +89.60| 3.3 102.2
3.033%0.10 34 1025
Dry extract (42.44Hr) 2.92 2488.26 + 194.35 7.8 105.5
(LQC) 2.96 £ 1.01 27 103.6

Bench top (13.47Hr) 2726.63+64.14| 2.4 98.0
LAM 3.02+012 40 106.4
Freeze-thaw (5Cycle) 270470 +124.6d 4.6 96.2

— 2684.56 (HQC) ——37730.25 81 976

Re injection (42.52Hr) 2626.16 + 55.3 21 o4¢
2.88+0.14 47 96.1
Long term (49.34Days) 274826 +8843| 3.2 103.9
3.06+0.11 35 102.1
Auto-sampler (44.33Hr 279738 +92.18| 3.3 103.6
2894016 55 981
Dry extract (42.44Hr) 291 2564.9 + 123.04 48 101.3

(LQC) 281+0.08 28 936

Bench top (13.47Hr) 2751.29 + 65.8 2.4 99.5
ZIb 2.86+0.16 57 100.5
Freeze-thaw (5Cycle) 0483+ 47 88 18 106.5
— 2675.03 (HQO)I—> 535021 73 101.8

Re injection (42.52Hr) 2597 31 + 107.50 a1 08.8
293+0.14 47 93.7
Long term (49.34Days) 273234 +122.88| 45 103.5

Table 4. Phar macokinetic data for lamivudine & zidovudine

Parameter Lamivudine Zidovudine
Cra(Ng/mL) 2031.8+117.2| 1786.3 +304|1
Tmax(Hrs) 1.6 +0.5 0.80+0.1

AUC (0-T) (ng.h/mL) | 12371.4+1110.1 3244.3 +486.3
AUC (0-0) (ng.h/mL) | 12552.3 +1108.1 3250.9 + 487.0
T1/2 in Hours 5.8+0.3 22+0.2

Matrix effect

There was no significant matrix effect was obserivedll the six lots of human plasma for the aralgt low and
high QC level concentrations. The precision andueazy for LAM & ZID at LQC was 3.7, 2.9% & 106.404.7.
Similarly at HQC was 5.2, 6.1% & 102.1, 104.8 redjpely for LAM & ZID.

Linearity

The eight-point calibration curve was found to ime&r over the concentration range of 1.00-3500nhgbor both
LAM and ZID. After comparing the weighting factorogiels at none, 1/X and 17Xhe regression equation with
weighting factor 1/X of the analytes to the internal standards conagatr was found to be the best fit in plasma
samples. The mean (n = 4) correlation coefficienof{ the calibration curves generated in the \alwh was 0.999
for both LAM and ZID.

40
Pelagia Research Library



Venkata Kumar Ch et al Der Pharmacia Sinica, 2013, 4(6):32-42

Precision and accuracy
Precision and accuracy data for intra, inter dagmas for all the analyte were presented in Tabl&t results
obtained in both the criteria were well within ag@nce limits.

Stability studies

The different stability experiments carried outz.vbench-top stability for 13.47 hours, auto-samptability for
44.33 hours, repeated freeze-thaw cycles for 5esyak-injection stability for 41.7 hours, dry exdir stability for
42.44 hours at 1-2C and long-term stability in matrix at -7Q for 41.4 days. The mean percentage nominal values
of the analyte were found to be within + 15% of firedicted concentrations for the analyte at th€&€ and HQC
levels (Table-3). Thus, the results were foundaaithin the acceptable limits during the entiréidagion.

Application to a pharmacokinetic study

In order to verify the sensitivity and selectivitf this method in a real-time analysis, the preseethod was used
to test for Lamivudine and zidovudine in human plassamples collected from healthy male voluntegr§). The
mean plasma concentration verses time profilesoiMudine and zidovudine are shown in Fig. 6. Reily oral
administration the maximum concentration,{¢ in plasma, 20318.8ng/mL for LAM and 1786.3 ng/fio ZID
was attained at 1.6 and 0.80 hrg,{J for LAM and ZID respectively. The plasma concetibn verses time curve
from zero hour to the last measurable concentra#d#C,) and area under the plasma concentration-timeecurv
from zero hour to infinity (AUG.,) for LAM were 12371.4 and 12552.3 ng.h/mL and Zob were 3244.3 and
3250.9 ng.h/mL. These obtained results were magchith the published data [19, 22] which were shawiiable.

4.

So far published methods are available for the tjiigation of Lamivudine and zidovudine in the nmie&s. This
paper describes the development and validation dfoaanalytical method for the simultaneous quatitie
determination of these two compounds in single wiatographic run. The challenges involved in thishoe
include retaining both mid-polar lamivudine andgsatidovudine on the same column and extracting botlytes
with reliable and consistent recoveries. The predarethod is simple, rugged and rapid owing toutilization of
a short run time of 2.5 min for each sample analydiere we have developed a method for the detatioimof
Lamivudine and zidovudine in human plasma with gseudsitivity (LLOQ 1.00 ng/mL).

CONCLUSION

In summary, we have developed and validated a yighihsitive, specific, reproducible and high-throogt LC-
MS/MS method to quantify of Lamivudine and zidowvueli From the results of all the validation paramsete
obtained good quality results, thereby we can aatelthat the developed method can be useful foBBAStudies
and routine therapeutic drug monitoring with theigs precision and accuracy.
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