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ABSTRACT

Determination of Carbamazepine in human serum method was devel oped
and vaidated. Carbamazepine was extracted from serum by two-step extrac-
tion procedure using Chloroform as extracting solvent. LC-M S/M S method
has proved to be a powerful research tool dueto its sensitivity, high selec-
tivity, and high throughput efficiency. In this study, ESI* sense was chosen
as the ionization source. Signal intensity was high using ESI* source
provided for the quantification of samples. Chromatographic separation
was performed on phenomenax C-18 column (250x4.60mm Smicrons).Mobile
phase contains M ethanol, water (70; 30 v/v) + 0.1% acetic acid, flow rate 0.8
mL/min.The retention time of Carbamazepine 3.9 min, thetotal runtime 6
mints. Linearity correlation coefficients (r?) curvewas0.998070, calibraction
range 10-1000ng/mL.ThelLLOQ of Carbamazepine 10 Pico gram. MRM
(Multiplereaction monitoring) transition of Carbamazepinenyz258.87-193.33
was selected to obtain maximum sensitivity. LC-MS/M'S method has been
successfully used in the pharmacokinetic analysis of Carbamazepine in
humanserum.  © 2009 Trade Sciencelnc. - INDIA
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Carbamazepineisan anticonvul sant and mood sta-
bilizing drug used primarily in thetreatment of epilepsy
and bipolar disorder. Carbamazepine was discovered
by chemist Walter Schindler at J.R. Geigy AG, Swit-
zerland, in 19531, Carbamazepineisknown to render
many hormonal contraception productsineffective, due
to itsaction as a cytochrome P450 enzyme inducer,
whichisthe system that metabolizesmany oral contra-
ceptives. Carbamazepine causes more cytochrome
P450 enzymeto be produced, which hastensremoval
of the contraceptivefrom the blood plasmaalthough

theclinica sgnificanceof thiseffectisdebatable. There
are also reports of an auditory side effect for
carbamazepine use, whereby patients perceive sounds
about a semitone lower than previously!?. Pregnant
women taking carbamazepine put their fetusesat in-
creased risk for teratogenic effects. Asaresult, they
should begivenfalic acid supplementation and undergo
prenata ultrasonography for diagnosis.

Inaddition, carbamazepine has been linked to seri-
ousadverse cognitiveanomalies, including EEG dow-
ing® and cell apoptosig* voltage-gated sodium chan-
nelsarethemolecular poresthat alow brain cells) to
generate action potentials, the el ectrical eventsthat al-
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low neuronsto communicate over long distances. After
the sodium channels open to start the action potential,
they inactivate, essentially closing the channel.
Carbamazepine stabilizestheinactivated state of so-
dium channels, meaning that fewer of these channels
areavailableto open, making brain cellslessexcitable
(Iesslikelytofire). Carbamazepine hasa so been shown
to potentiate GABA receptorsmade up of dphal, beta2,
gamma2 subunitg®. Valproic acid and valnoctamide
both interact with carbamazepine, asthey inhibit mi-
crosomal epoxide hydrolase (mEH), the enzymere-
sponsiblefor the breakdown of carbamazepine-10, 11
epoxideintoinactivemetabolited®. Carbamazepine, as
CPY 450 inducer, may increase clearance of many
drugs, decreasing their blood levels. Increasesin dose
at arate of 200mg every 1-2 weeks may berequired
to achieve a stable seizure threshold. Stable
Carbamazepine concentrations occur usudly within 2-
3 weeksafter initiation of therapy!™.

EXPERIMENTAL

Chemical and reagents. Carbamazepinewasobtained
from Dr.reddys analytical R&D (Hyderabad-
INDIA).Methanol, aceticacid of HPLC gradeall from
Merck. All other reagents were of analytical grade.
Blank human serum was obtai ned from hedlthy volun-
teers. Ultrapure water obtained from Milli-Q water
purification system.

Samplepreparation: Serum sampleswere obtained
from hedlthy volunteers. A 500 pL aliquot of serum was
placed into atest tube, 100 pL standard solution of
Carbamazepinewas added. Thetubewasvortex-mixed
for 2minand kept a room temperaturefor Smin. After
addition of 2ml of chloroform the tubeswere vortex
mixed for 2min and centrifuged for 10min at 1500g.
Thechloroformlayer iscompletdy removed and trans-
ferred to aclean test tube and evaporated to dryness,
theresiduewasreconstituted with mobile phase. These
samplesareready to analysison LC/MS/M S system.

Sampleextraction: Aliquotsof 500uL of drug con-
tain serum, Added 2 mL of chloroformand vortex for 2
min. A ring wasformed between agqueousand organic
solvent. Chloroform was collected from test tubedried
under nitrogen. Thisevaporated samplewasreconsti-
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tuted with 2 ml of previoudy prepared mobile phase.
Samplesareready to anadysis.

LCMS/MS: Quattro micro AP, triple quadrupole.
MassLynx software, version 4.1. Consisted series of
2695 separation module and PDA (2996) detector al
from Waters (Milford, MA, USA). Separation was
achieved using phenomenax C-18 column (250x4.60
mm-5microns). Themobilephase contains0.1%Ace-
tic acid was prepared and degassed. Chromatographic
separationswere performed at 30°+ 2C. The flow rate
wasset to 0.8mL/min.

Micro masstriple quadrupol e mass spectrometer
with an ESI* source was used for mass analysis and
detection. M ass spectrometric andysiswas performed
inthe positiveionization mode and set up inmultiple
reaction monitoring (MRM).Desolvation Gas
flow150(L/Hr).Gas cell pirani pressure 2.80 e-
3(mbar).Thecapillary temperaturewas 2.89 (KiloVolt),
Cone 35 (Volt) for Carbamazepine. Based on thefull
scan mass spectra of the analyte the most abundant
ionswere sel ected and mass spectrometer was set to
themonitor thetrangitionsof the precursorsto the prod-
uct ionsasmy/z 258.87 for Carbamazepine. (Nat+ was
adding asadduct for carbamazepine)

Method validation: Themethod wasvalidated for Sen-
gtivity, Accuracy, Precison, Recovery, cdibration curve
rangeand lower limit of detection (LLOD) and repro-
ducibility accordingto the FDA guidelinesfor vaida
tion of bio anaytica method. Thesdlectivity wasinves-
tigated by preparing and analyzing four individual hu-
man blank serum samplesset LLOQ.

RESULTS& DISCUSSION

M ethod development: TheCarbamazepine, Sgnd in-
tengty washighin Carbamazepineusng ES'* source ES'*,

Carbamazepineformed m/'z 258.87 infull scan spectra
(Fgurel). Themost dbundantionintheproduct ionmass
goectrumwasat 193.33for Carbamazepineisrepresented
inFigure2. To determined CarbamazepineusngMRM

mode, full scan and product ion spectraof theanaytic
work investigated. Present sudy, asmpleliquid- liquid
extraction procedurewasused. Extraction efficiency was
increessdwhenliquidHiquid extractionwascarried out with
chloroform asextractiveorganic solvent.
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Figurel: Carbamazepineparent molecule.
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Figure2: Product ionsof carbamazepine.

Method validation: LC/MS/MS method was
demonstrated high specificity only ionsderived from
the analytes of interest were monitored. Thereten-
tion time of Carbamazepinewas 3.9 min (Figure 3).
Theslope, theintercept and correl ation coefficient
(r) for each standard curve from analytical run was
determined automatically by masslynx software. The
representative standard curve for Carbamazepine
was 0.19.9564 * X 348306" x + -67.2692. The
mean squared correl ation coefficient (r?) for calibra-
tion standard curve was 0.993621 (Figure 4).
Carbamazepine gave linear response as afunction
of the concentrations ranges showed excellent
linearity over 10-1000ng/mL.

Recovery of Carbamazepinefrom human plasma
extraction recoverieswere 100.0 %, and weresimilar
at al anayte concentrations, which indicated that the
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extraction efficiency for Carbamazepineusing chloro-
formwas satisfactory.
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Figure3: Retention timeof carbamazepine.
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Figure4: Calibration curve of carbamazepine.

In this study, ESI+was chosen as the ionization
source. Signd intensity washigh using ESI* sourcepro-
vided for thequantification of samples. Carbamazepine
formed molecules[M-H]* of m/z258.87 infull scan
spectra. Themost abundant ionin the product ion mass
spectrum was at 126.99.The MRM transition of m/z
258.87-193.33 for Carbamazepine was selected to
obtain maximum sengtivity. Carbamazepinethe parent
moleculewasfragmentedinto thedaughter ionsthrough
thecollisonenergy. Argonwasused ascollision energy.
A standard curve of Carbamazepineindifferent range
of concentrations 10, 50,100,250,500,1000ng/ml was
prepared. Thecdibration curvedisplayed excdlent lin-
earity over theconcentration rangeinvestigated.

Inthepresent study, asmpleLiquid-Liquid extrac-
tion procedurewas used. Theextraction efficiency was
increased when liquid-liquid extraction solvent aschlo-
roform. The proposed chromatographic conditions of
LCMSM Sanadysiswascarried out. Retentiontime of
Carbamazepine gpproximatey 3.9mints(Figure3). Op-
timi zationwas achieved by monitoring varying reversed
phase column, mobile systems, flow rate and
wavelength.In the present study the most important
LCMS/MS technique for determination of
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Cabamazepineinbiologicd fluidsweresudied. Thistech-
niqueisrapidand reliableand Ssmpleextraction method.
LCMS/M Smethod wasdevel oped and validated.
Inthisstudy, Liquid-Liquid extraction procedureis
used chloroform as organic extraction solvent. Mobile
phase containsacetic acid as 0.1%, to enhancetheions
indrug sample. While extraction with organic solvent
(Chloroform) aring wasformed between the organic
and aqueous medium. Thedrug wasextracted into or-
ganic solvent (CHCL ) and then evaporated under ni-
trogen. Theseevaporated sampleswerereconstituted
with previously prepared mobile phase. Therecovery
of the drug from the sample was 100 percentage.
LCMS/M S has proved to be apowerful research tool
duetoitssenstivity, high selectivity, and high through-
put efficiency. Derivatization techniquestoimprovethe
detect ability for LCM SM Shave been successfully used
inthepharmacokineticanalyss.
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