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ABSTRACT KEYWORDS
Zidovudine is chemically known as 1-(3-Azido-2, 3-dideoxy-beta-D- Zidovudine drug substance
ribofuranosyl) thymine and is the first approved treatment for HIV and is (AZT);
included inworld health organization essential drug list. Zidovudinethat is Gas chromatography;

also termed as azidothymidine (AZA), is a nucleoside analog reverse
transcriptor inhibitor (NRTI) and is a kind of antiretrovira drug for the
treatment of human immunodeficiency virusinfection / acquired immuno-
deficiency syndrome (HIV/AIDS).

Methyl methanesulfonate is a know genotoxic impurity and is potential
process impurity of zidovudine. The method devel opment and subsequent
validation activity was done for the analysis of methyl methanesulfonate
(MMYS) in zidovudine drug substance. The development activity was con-
ducted by gas chromatography technique with mass spectrometer as de-
tector. Capillary column used in the method was Rtx-1301, with length 60
meter, internal diameter 0.25 mm, film thickness 0.25 um with helium as car-
rier gas. Validation of the method is conducted based on international con-
ference on harmonization (ICH) guidelines. The LOD and LOQ valuesare
foundto be0.04 and 0.12 pg/g (i.e. 0.004 and 0.012 pg/mL) respectively for
MMS. © 2015 Trade Sciencelnc. - INDIA

Mass spectrometer;
Methyl methanesulfonate
(MMS);

Limit of quantification (LOQ);
Limit of detection (LOD).

INTRODUCTION

MM Sisaknown carcinogen and genotoxin, itis
incorporated by international agency for research on
cancer (IARC) ingroup 2AM, During the manufactur-
ing process of zidovudine theformation of MMSis
possible because of reaction between M ethane sulfo-
nyl chloride and Methanol to form corresponding
mesylate.

Asper theguiddinesby european medicinesagency
thegenotoxinsarerequiredtobelimitedto 1.5 pg/day22.

Raman et a. hasworked and explained on strategies
for identification, control and determination of genotoxic
impuritiesin drug substances.

Themany coworkersworked on different genotoxic
impuritiesinvariousdrug substances and products. Li
et a. reported themethod for analysisof mesylate de-
rivatives of acoholsby GC-FID technique, but asthe
sengitivity isthemajor concern, we need to havemore
senstivemethod®. Also someco-workershad worked
onlow leve determination of methyl methanesulfonate
and ethyl methanesulfonateinimatinib mesylaid®. Simi-
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larly some co-workers had worked on mesylate de-
rivativesof different acoholsusing different analytical
techniquesasLC-M S, GC-M S and GC-FID on dif-
ferent drug substances and products’#9. Devel opment
and further validation of method for determination of
MM Sinzidovudinewith moresensitivity wasperformed
asper international conference on harmonisation014,
Highly sensitive method is successfully devel oped and
vaidated with LOD 0.004 pg/mL and LOQ 0.012 pug/
mL.
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Figure 1 : Sructure of Zidovudine
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Figure 2 : General reaction of formation of alkyl
methanesulfonate

EXPERIMENTAL

Materials

All the reagents used are of anaytical grade.
Zidovudine drug substance batch for the method de-
velopment and validation was of commercial grade.
M ethyl methanesulfonateis procured fromsiscore-
searchlaboratories. Diluent that isused duringtheandy-
sisfor the preparation of standard and sample solution

—— Fyll Peper

ously validated method for the content of MMS. The
analysiswas performed with shimadzu GCM S QP-
2010 with quadrupole mass analyzer and software con-
trol usedisGCM Ssolutionverson2.61. Analysiswas
performed on column Rtx-1301, with length 60 meter,
interna diameter 0.25 mm, filmthickness0.25 pm. In-
jection volumeof 1 ul was used with split of 1:5 for
injection. GC oven programmeused isasinitial tem-
perature40°C and initial holding time of 5 min, then the
temperatureisraised to 250°C at the rate 30°C/minute
and thefinal temperature hold is5 minutes. Injector
temperatureismaintained at 170°C. Ion source tem-
perature and interface temperatures are 200°C and
220°C respectively. Helium is used as the carrier gas
withtheflow rateas 1.2 mL/min. lonization energy used
for theoptimumionizationis70eV.

Full scan of the componentsin theanaysisiscon-
ducted at 10-500 amu and a spectrum isused for the
identification. GCM Ssolution softwareverson 2.61is
used for the mass spectral analysis. Compoundswere
identified using thereference spectrainthelibrary of
national ingtitute of standard technol ogy.

Solvent cut timeiskept at 0.0 minto 7.0 min and
acquigtiontimeiskept at 7.5 minto 10.0min.Analysis
Isconducted in selectiveion monitoring mode (SIM
mode).

Prepar ation of solutionsfor analysis

M ethyl methanesulfonate sol ution was prepared
diluting20mgto 100 mL usingdiluent Dichloromethane.
Further 1.0 mL of the above solution isdiluted to 100
mL with diluent Dichloromethane(2.0ug/mL). Again 2.5
mL of theresulting solutionisdilutedto50mL (0.1ug/
mL). Similarly sampl e solution was prepared by dilut-
ing the 500 mg of Zidovudine sampleto 5.0 mL with
diluent Dichloromethane.

For the LOD-LOQ prediction solutionswith con-
centration between 0.01pug/mL and 0.08ug/mL were
prepared. Also the Linearity solutionswere prepared
between the concentrationsrangesfrom LOQ and 0.25
ug/mL. Dichloromethane is injected as blank during the

isdichloromethaneand ispurchased fromranbaxy fine  @dysisandvalidation activity.

chemicaslimited.
GC-M Soperating conditions
Thezidovudine samplewas anayzed with previ-

RESULTSAND DISCUSSION

Method development
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Figure3: GC-M Schromatogram of LOD level
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Figure4: GC-M Schromatogram of LOQ level
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Figure5: Linearity graph of M ethane methanesulfonate

Different columnswith different dimensionswere
used during the method devel opment activity, like DB-
5, Rtx-624 and DB-624 for theanalysisof MMS. In
this peak shape and the resulting responsewas not as
satisfactory asfor the validating themethod. Thenwe
have opted Rtx-1301 with lower interna diameter and
lower film thicknessthat resulted in good peak shape
and response. Aswell asthe column flow used during
isalsolower (1.2 mL/min). During the SIM modein
MSwehaveselected targetionas 79 m/Z for MMS.
TheRetentiontimeisintherange8.0t0 9.0 minutes. In

HAnalytical CHEMISTRY o

thismethod asolvent cut timeis 7.0 minutes and kept
gradient temp programming starting from 40 °C with
holding time 5.0 minutes, then further raised to 250 °C
at therate of 30 °C/minutes and final hold time is 5.0
minutes. Method isoptimized and validated.

M ethod validation

Vdidation of thedevel oped method for theanalysis
of MM Sin Zidovudineisperformed based on Interna
tional Conference on Harmonization Guidelinesfor
Analytica method validation. The standard sol ution of
MM Swasinjected asapart of system suitability and
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TABLE1

Zidovudine drug substance spiked with M ethyl

Recovery of M ethyl methane sulfonate, % (mean +difference)

methanesulfonate 0.125 pg/mLlevel  0.250 pg/mLlevel  0.375 pg/mL level
sample preparation-1 102.6+3.7 100.44+0.5 99.8+0.4
sample preparation-2 97.3+1.6 100.44+0.5 100.6+0.4
sample preparation-3 96.8+2.1 102.0+1.1 100.2+0.1
Inbensity THC
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Figure6: GC-M Schromatogram of blank
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Figure7: GC-M Schromatogram of 0.1 pg/mL standard of methyl methanesulfonate
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Figure8: GC-M Schromatogram of sample

further different concentrationsranging from 0.01 to
0.25ug/mL were injected into the GC-MS for perform-
ing different Sudy parameters.

Specificity

Specificity study isperformed by injecting the sol -
vents used during the manufacturing process of
Zidovudine. Based on the study it was observed that
therenointerferenceat theretention timeof theanadyte
components.

Limit of detection and limit of quantification

Asper thelnternational conferenceonHarmoniza
tion guidelinefor theandytica method vaidation, cali-
bration curvemethod i sused for the determination for
LOD and LOQ values. The LOD and LOQ vaues
obtained were 0.004 and 0.012 pg/mL respectively for
MMS. Cdibration curvewas plotted between the peak
areas against the concentration of MM S (y= 71654. x
-22.99).

Linearity
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Figure9: Massspectrum of methyl methanesulfonate
Linearity isperformed intherange0.01 and 0.25 CONCLUSION

ug/mL and the correlation coefficient was observed to
be 0.9997.

Precision and accuracy

Thesystem precisionisperformed by injectingthe
standard solution containing 0.10 pg/mL of MMS in six
replicate. RSD for the six replicateswasfound to be
2.2 for MM S and that iswell within the acceptance
criteria. Thelow %RSD values of the peak areas of
analyte confirms to the precision of the developed
method. Accuracy was performed by spiking the
samplesof Zidovudineat 0.125, 0.250 and 0.375 pg/
mL concentrations. The average percentage of recov-
ery wasobserved wdl within theacceptancecriteriaas
providedinTABLE 1.

Based inthevadidation activity conducted, it proves
that themethod issuitablefor useinroutineanaysis.

M ass spectral analysis

Analysis conducted by GC-M Sand theretention
timeof MM Sisintherange8.0t0 9.0 minutesasshown
in the Figure 1. The Mass spectrum of Methyl
methanesulfonateisasshownin Figure2. Asshownin
the spectrum of MM S, the parent peak isobserved at
110that confirm themolecular formulaC H,O.S. Ma-
jor fragments are observed at 110, 109, 80, 79, and
65. The spectrum observed matchesexactly to theref-

erence spectrum.

Hnalytical CHEMISTRY o

Thedeveloped method for theanalyssof MM Sin
Zidovudine drug substanceus ng gas chromatographic
techniqueand mass spectrometer asdetector, henceitis
specificand very highly sensitiveasit can quantify MM S
upt00.012 pg/mL and detect up to 0.004 pg/mL. Based
onthevalidation conducted, it confirmsthat the method
may beused successfully for theandysispurpose.
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