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Two simple, rapid, reliable and cost-effective methods based on titrimetry in non-aqueous medium are described for the
determination of Lamotrigine (LTG) in pharmaceuticals. In these methods, the drug dissolved in glacial acetic acid was
titrated with acetous perchloric acid with visual and potentiometric end point detection, crystal violet being used as
indicator for visual titration. The methods are applicable over 3.0-25.0 mg range of LTG. The procedures were applied to
determine LTG in its tablets and the results were found to be in good agreement with those obtained by the reference
method. Associated pharmaceutical materials did not interfere. The precision results, expressed by inter-day and intra-day
relative standard deviation values, were satisfactory, better than 1%. Accuracy was satisfactory as well. The methods
proved to be suitable for the analysis of LTG in bulk drug and in tablets. The accuracy and reliability of the methods were
further ascertained by recovery studies via standard addition technique with percent recoveries in the range 98.36-108.0%
with a standard deviation of less than 2%.
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Introduction
Lamotrigine (LTG): chemically known as [6-(2,3-
dichlorophenyl)-1,2,4-triazine-3,5-diamine] (Fig. 1): is
a broad spectrum antiepileptic, used as monotherapy and
as an adjunct with other antiepileptics for treatment of
partial and generalized tonic-clonic seizures. It is used
to treat neurological lesions and its use as a tranquilizer
has also been studied [1, 2].

LTG is not official in any pharmacopoeia. Previous
studies have reported the determination of LTG, most
of them employing high-performance liquid
chromatography (HPLC) with UV-detector and focusing
on its quantification in biological fluids [3-12]. LTG in
human plasma has been assayed using solid phase micro
extraction (SPME) and gas chromatography with
thermionic specific detection [13] whereas in serum it
has been determined by high performance thin layer
chromatography [14].

However, literature on the methods for the
determination of LTG in pharmaceuticals is scanty.
Talekar et al. [15] have reported the development of a
uv-spectrophotometric method for the determination of
LTG in bulk drug and in tablets. A method using planar
chromatography was developed for determining LTG in
human plasma and tablets by Dreassi et al. [16].
Separation of LTG by HPTLC followed by quantification
by densitometry at 312 nm has been reported by Patil et

al. [17]. Youssef and Taha [18] have, in a recent article,
reported three methods for the assay of LTG in bulk
powder, in dosage form and in the presence of its
impurity, 2, 3-dichlorobenzoic acid. The first method is
based on the measurement of red charge-transfer
complex at 520 nm formed by LTG with chloranilic acid,
a π-acceptor. The second method is based on TLC
separation of the cited drug followed by densitometric
measurement of the intact drug at 275 nm. The article
also contains a stability indicating HPLC method based
on the separation of LTG from its impurity on a reversed
phase C18 column, using a mobile phase of CH3CN-
MeOH-0.01 M potassium orthophosphate (pH 6.7±0.01)
(30:20:50 v/v/v) and UV-detection at 275 nm.

Determination of LTG in pharmaceutical
preparations [19] has also been achieved by differential
pulse adsorptive stripping voltammetry using carbon
screen-printed electrodes (SPE) and mercury coated
carbon- screen-printed electrodes. Simultaneous analysis
of LTG, oxcarbazepine and zonisamide by HPLC with
UV detection has very recently been reported by
Elizabeth et al. [20].

Although many reported methods are sensitive and
selective, they are time consuming, requires expensive
instrumental setup, and some require preliminary sample
treatment. The adsorptive stripping voltammetric method
[19] is highly complicated and is reported to be less
precise (RSD ~10 %).
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The increasing utilization of this antiepileptic drug
in many countries demands the development of new
simple, rapid, economical and precise alternative
methods to successfully determine LTG in bulk drug and
in pharmaceutical dosage forms.

This study deals with the semimicro titration of LTG
with 0.01 M HClO4, and development of methods which
are simple and use readily available equipment and
materials. Acetic acid was the solvent system and end
points were located both visually and potentiometrically.
The results obtained in these methods were statistically
compared, using analysis of variance (ANOVA). In
addition, the reliability and feasibility of them were
evaluated, focusing on routine quality control analysis.

Experimental

Materials and Methods

Apparatus
Potentiometric titration was performed with an Elico 120
digital pH meter provided with a combined glass-SCE
electrode system. The KCl of the salt bridge was replaced
with saturated solution of KCl in glacial acetic acid.

Reagents and Solutions
All chemicals used were of analytical reagent grade. All
solutions were made in glacial acetic acid (S.D. Fine
Chem, Mumbai, India) unless mentioned otherwise.

Perchloric Acid ( 0.01 M)
The stock solution of (~0.1 M) perchloric acid (S.D. Fine
Chem, Mumbai, India) was diluted appropriately with
glacial acetic acid to get a working solution of 0.01 M
and standardized with pure potassium hydrogen
phthalate using crystal violet as indicator [21].

Crystal Violet Indicator (0.1 %)
Prepared by dissolving 50 mg dye (S.D. Fine Chem,
Mumbai, India) in 50 mL glacial acetic acid.

Standard Drug Solution
Phramaceutical grade LTG was procured from Cipla
India Ltd, Mumbai, India, as a gift, and was used
as received. A stock standard solution containing 1 mg
mL-1 LTG was prepared by warming 250 mg of pure
drug in 50.0 mL glacial acetic acid for 10 min and the
volume was diluted to the mark in a 250 mL calibrated
flask.

Validation
The optimized titrimetric methods were completely
validated according to the procedures described in ICH
guidelines Q2(R1) for the validation of analytical
methods [22].

Precision
The intra-day precision was evaluated by analyzing pure
LTG solution at three different levels using the visual
and potentiometric titration. Similarly the inter-day
precision was evaluated on five consecutive days. The
amount of LTG found and the relative standard
deviations (R.S.D) were calculated.

Accuracy
The accuracy of the methods was determined by the
percent mean deviation from known concentration, bias
% = [(Concentration found - known concentration) x
100 / known concentration]. Bias was calculated at each
concentration.

General Procedures

Visual Titration (Method A)
An aliquot of the drug solution containing 3.0-25.0 mg
of LTG was measured accurately and transferred into a
clean and dry 100 mL titration flask and the total volume
was brought to 25 mL with glacial acetic acid. Two drops
of crystal violet indicator were added and titrated with
standard 0.01 M perchloric acid to a blue colour end
point. The amount of the drug in the measured aliquot
was calculated from

Amount (mg) = VMwR/n

where V = volume of perchloric acid required, mL; Mw
= relative molecular mass of the drug; and R = molarity
of the perchloric acid and n = number of moles of
perchloric acid reacting with each mole of LTG.

Potentiometric Titration (Method B)
An aliquot of the standard drug solution equivalent to
3.0-25.0 mg of LTG was measured accurately and
transferred into a clean and dry 100 mL beaker and the
solution was diluted to 25 mL by adding glacial acetic
acid. The combined glass-SCE (modified) system was
dipped into the solution. The content was stirred
magnetically and the titrant (0.01 M HClO4) was added
by means of a microburette. Near the equivalence point,
titrant was added in 0.1 mL increments. After each
addition of titrant, the solution was stirred magnetically
for 30 s and the steady potential was noted. The addition
of titrant was continued until there was no significant
change in potential on further addition of titrant. The
equivalence point was determined by applying the
graphical method. The amount of the drug in the
measured aliquot was calculated as described under
visual titration.

Procedure for Tablets
Lamosyn 100, Lamosyn 25 (both form Sun
Pharmaceuticals) and Lametec 50 DT (Cipla India Ltd,
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Mumbai, India) – all tablets, were used under
investigation.

Twenty tablets were weighed and ground into a fine
powder. An amount of powder equivalent to 100 mg of
LTG was weighed accurately and transferred into a 100
mL calibrated flask, 70 mL of glacial acetic acid was
added and shaken for about 20 min followed by warming
for 10 min. Then the volume was made upto the mark
with glacial acetic acid, mixed well and filtered using
Whatman No 42 filter paper. The first 10 mL portion of
the filtrate was discarded. A suitable aliquot was next
subjected to analysis by titrimetry as described earlier.

Procedure for Reference Method [15]
A stock solution of 100 μg mL-1 LTG was prepared in
methanol. Different aliquots of LTG equivalent to 5, 10,
20, 30, 40 and 50 μg mL-1 were transferred into six
different 10 mL volumetric flasks and the volume was
made up to the mark with methanol. The absorbance
was measured at 305 nm against methanol as blank. A
calibration curve was prepared by plotting the
absorbance versus drug concentration.

For the analysis of LTG in tablets, tablet powder
used in the proposed method (equivalent to 25 mg of
LTG) was transferred into a stoppered conical flask. It
was extracted with three 15 mL portions of methanol

and filtered, the filtrate was transferred into a 50 mL
volumetric flask and the volume was made upto the mark
with methanol. This solution was further diluted to give
final concentration of about 30 μg mL-1 LTG and
absorbance was measured at 305 nm against methanol
as a blank. The concentration of this was read from the
calibration curve.

Results and Discussion
The present methods are based on the neutralization
reaction involving the basic property of LTG and employ
two techniques. The methods are based on the principle
that substances, which are weakly basic in aqueous
medium, exhibit enhanced basicity in non-aqueous media
thus allowing their easy determination. In the present
titrimetric methods, the weakly basic property of LTG
was enhanced due to the non-levelling effect of glacial
acetic acid and titrated with perchloric acid with visual
and potentiometric end point detection. Crystal violet
gave satisfactory end point for the concentrations of
analyte and titrant employed. A steep rise in the potential
was observed at the equivalence point with
potentiometric end point detection (Fig. 2). With both
methods of equivalence point detection, a reaction
stoichiometry of 1:1 (drug:titrant) was obtained which
served as the basis for calculation. Using 0.01 M
perchloric acid, 3.0-25.0 mg of LTG was conveniently
determined. The relationship between the drug amount
and the titration end point was examined. The linearity
between two parameters is apparent from the correlation
coefficients of 0.9985 and 0.9972 obtained by the method
of least squares for visual and potentiometric methods,
respectively. From this it is implied that the reaction
between LTG and perchloric acid proceeds
stoichiometrically in the ratio of 1:1 in the range studied.

Validation

Fig. 2: Potentiometric end point detection curves for 25 mg LTG Vs 0.01 M HClO4.

 

400

450

500

550

600

650

700

750

800

0 2 4 6 8 10 12 14

mL of perchloric acid

em
f (

m
v)

0

50

100

150

200

250

300

0 5 10 15

mL of perchloric acid

δE
/δ

V

 

N
N

N NN

Cl
Cl

Fig. 1: Structure of LTG.
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Intra-day and Inter-day Accuracy and Precision
The precision of the methods was evaluated in terms of
intermediate precision (intra-day and inter-day). Three
different concentrations of LTG within the range of study
in each method were analyzed in seven and five
replicates with respect to method A and method B during
the same day (intra-day precision) and five consecutive
days (inter-day precision). For inter-day precision, each
day analysis was performed in triplicate and pooled-
standard deviation was calculated. The RSD values of
intra-day and inter-day studies for LTG showed that the
precision of the methods was good (Table 1). The
accuracy of the methods was determined by the percent
mean deviation from known concentration, and results
are presented in Table 1.

Ruggedness of the Methods
Method ruggedness was expressed as the RSD of the

same procedure applied by four different analysts as well
as using four different burettes. The inter-analysts RSD
were within 2% whereas the inter-burettes RSD for the
same LTG concentrations were <1% suggesting that the
developed methods are rugged. The results are shown
in Table 2.

Application
The proposed methods were successfully applied to
determine LTG in tablets. The same tablets were
analyzed by an established procedure [15] for
comparison. The reference method consisted that the
measurement of the absorbance of LTG solution in
methanol at 305 nm. The recovery values of LTG
obtained from this method were in the range of 99.66 to
103.7% with standard deviation of 0.67-1.04%. The
results obtained by the proposed methods agree well with
those of reference method [15] and with the label claim.
The results were also compared statistically by a

Table 1: Evaluation of intra-day and inter-day accuracy and precision

Method LTG taken, mg Intra-day accuracy and precision Inter-day accuracy and precision
LTG found, mg RE, % RSD, % LTG found, mg RE, % RSD, %

Visual titrimetry, (n = 7) 7.0 7.09 1.26 0.36 7.11 1.64 0.72
14.0 13.9 0.92 0.54 14.11 0.75 0.84
21.0 21.30 1.51 0.73 21.40 1.76 0.65

Potentiometric titrimetry, (n = 5) 7.0 7.10 1.42 0.23 7.14 1.94 0.52
14.0 14.23 1.64 0.48 14.35 2.52 0.39
21.0 21.4 1.85 0.37 21.35 1.65 0.72

RE. Relative error and RSD. relative standard deviation.

Table 2 Method ruggedness expressed as intermediate precision (% RSD).

Method LTG taken, mg Ruggedness

Inter-analysts (% RSD):(n = 4) Inter-burettes (% RSD):(n = 4)
Visual titrimetry 7.0 1.26 0.73

14.0 0.83 0.52
21.0 1.05 0.63

Potentiometric titrimetry 7.0 1.28 0.48
14.0 1.37 0.37
21.0 0.98 0.76

Table 3: Results of analysis of tablets containing LTG by the proposed methods and comparison with the established method.

Brand name Found* (Percent of label claim ± SD)
Label claim, mg/tablet Proposed methods

Established method
Visual titrimetry Potentiometric titrimetry

Lamosyn 102.5±1.28 101.9±1.76
100 100 101.3±0.76 t=1.86 t=0.75

F=2.84 F=5.36
Lamosyn 25 99.66±1.04 100.3±1.56 98.72±1.85
25 t=0.78 t=1.03

F=2.25 F=3.16
Lametec 104.6±1.37 102.5±1.23
50 DT 50 103.7±0.67 t=1.39 t=1.99

F=4.18 F=3.37
*Average of five determinations.
Tabulated t value at the 95% confidence level is 2.77.
Tabulated F value at the 95% confidence level is 6.39.
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Table 4: Results of recovery study using standard addition method.

Visual titrimetry Potentiometric titrimetry
Tablet LTG in Pure LTG Total LTG Pure LTG LTG in Pure LTG Total LTG Pure LTG
studied tablet extract, added, found, recovered* tablet extract, added, found, recovered*

mg mg mg % mg mg mg %

Lamosyn 8.20 4.0 12.32 103.1±1.75 8.15 4.0 12.22 101.7±1.62
100 8.20 8.0 16.34 101.7±1.32 8.15 8.0 16.64 106.1±1.15

8.20 12.0 20.87 105.6±1.25 8.15 12.0 20.58 103.6±1.56
Lametec 8.37 4.0 12.59 105.5±1.46 8.20 4.0 12.13 98.36±1.06
50 DT 8.37 8.0 17.01 108.0±1.64 8.20 8.0 16.48 103.5±1.43

8.37 12.0 20.69 102.7±1.35 8.20 12.0 20.39 101.6±1.65
*Mean value of three determinations.

Student’s t-test for accuracy and variance F-test for
precision [23] with those of the reference method at 95%
confidence level as summarized in Table 3. The results
showed that the calculated t- and F- values did not exceed
the tabulated values inferring that proposed methods are
as accurate and precise as the reference method.

Recovery Study
Accuracy and the reliability of the methods were further
ascertained by performing recovery experiments. To a
fixed amount of drug in formulation (pre-analyzed), pure
drug at three different levels was added, and the total
was found by the proposed methods. Each test was
repeated three times. The results compiled in Table 4
show that recoveries were in the range from 98.36 to
108.0% indicating that commonly added excipients to
tablets such as talc, starch, gelatin, sodium alginate,
magnesium stearate, calcium gluconate and calcium
dihydrogen orthophosphate, did not interfere in the
determination.

Conclusion
Any method chosen for routine analysis should be
reasonably simple, use of materials which are readily
available in the laboratory or readily obtainable and
require a minimum amount of equipment. These
objectives have been more than fulfilled by the two
titrimetric procedures developed. In addition, the
methods were demonstrated to be accurate and precise
and rugged. Of still great importance of the methods is
their cost-effectiveness compared to many reported
methods. Hence, the methods should find easy
acceptance in industrial quality control laboratories for
routine analysis.
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