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Epilepsy is considered one of the most common chronic neurological diseases among humans. Lamotrigine is an effec-

tive new-generation anticonvulsant, which is widely introduced to the pharmaceutical market by various drug manufac-

turers. That is why the urgent aim for pharmaceutical analysis is developing of high precision, valid, accessible and 

quantitative methods for lamotrigine in pharmaceuticals.  

The aim of the work is to study the optimal conditions for the reaction between lamotrigine and diazole red 2J, to de-

fine the coefficients of stoichiometric relationships in the “pharmaceutical substance – reagent” system and to develop 

a valid, sensitive and easy-to-follow technique for the quantitative determination of lamotrigine in pharmaceutical 

forms. 

Material and methods. As reagent and solvent, diazole red 2J of AR grade and acetone of AR grade were used. Analyt-

ical equipment: Specord 200 spectrophotometer, ABT-120-5DM electronic scales, Elmasonic E 60H ultrasonic bath 

and measuring glassware of A class. 

Results. A new spectrophotometric method for the quantitative determination of lamotrigine in four pharmaceutical 

formulations based on interaction with diazole red 2J in acetone medium has been developed. The proposed method is 

valid according to such validation characteristics as linearity, precision, intra-laboratory precision, accuracy, applica-

tion range and robustness. The subordination to Behr's law is in the range of concentrations of 2.20–3.36 mg/100 ml. 

The LOD and LOQ values based on the values of the calibration line were 0.00450 % and 0.0138 % respectively. It was 

found that the studied coloured solutions are stable for at least 60 min and fluctuations in the amount of added red 

diazole 2J solution within ±10 % do not significantly affect the value of optical density. The coefficients of stoichio-

metric ratios between the components of the “lamotrigine – diazole red 2J” reaction mixture were defined by three 

methods and are 1:1. The predicted complete uncertainty of the results of analysis for quantitative determination of 

lamotrigine in the pharmaceutical form (2.2 %) does not exceed the maximum allowable uncertainty for the technique 

(3.2 %) and meets the SPhU requirements. 

Conclusions. According to the experimental data, the technique can be correctly reproduced and it is suitable for using in 

laboratories of the State Inspection for Quality Control of Medicines and QCD of the chemicopharmaceutical enterprises 
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1. Introduction 
At a global scale, one of the most common neuro-

logical diseases is epilepsy, which often leads to serious 

consequences. As a result, complex diagnostics and long-

term treatment are needed. Currently, generally accepted 

standards for the treatment of this disease are already 

developed, compliance with which can significantly 

increase the effectiveness of treatment and improve the 

quality of patients’ life. Lamotrigine (6-(2,3-dichloro- 

phenyl)-1,2,4-triazine-3,5-diamine) is one of the most 

effective new-generation anticonvulsants, which is wide-

ly introduced to the pharmaceutical market by various 

drug manufacturers. For this reason, the confirmation of 

the quality of pharmaceutical drugs containing lamotrigi-

ne is subject to requirements which need accurate, relia-

ble and inexpensive methods of quantitative analysis. 

The British Pharmacopoeia (BP) recommends de-

termining lamotrigine in a substance by non-aqueous titra-

tion using chloric acid in anhydrous acetic acid medium, 

with potentiometric fixation of the titration endpoint
 
[1]. 

Despite the high accuracy of titrimetric methods of analysis 

for the quantitative determination of pharmaceutical drugs, 

it is the instrumental methods of analysis that are most often 

used, as more sensitive. Chromatographic methods of analy-

sis are widely used to determine lamotrigine in biological 

fluids. Methods of analysis of high-performance liquid 

chromatography (HPLC) (in plasma [2, 3], in serum [4, 5], 

in rat plasma and brain [6]), thin-layer chromatography 

(TLC) [7] and gas chromatography (GC)
 
[8] for the deter-

mination of lamotrigine in biological samples are described, 

as well as methods of capillary electrophoresis
 
[9], HPLC 

and GC [10], 
1
H-NMR determination [11], TLC and planar 
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chromatography in pharmaceutical forms. Information is 

provided on some spectrophotometric techniques for the 

determination of lamotrigine in the UV- (in pure form and 

in dosage forms [12], a first-order derivative UV method 

[13], spectrophotometry in the UV region after procedure of 

extraction [14]) and visible regions of the spectrum (using 

sulfophthalein dyes [15, 16] or 4-

(dimethylamino)benzaldehyde in acid medium [17] to give 

colouring products). Some of the provided methods are 

characterized by low sensitivity or selectivity, difficult to 

perform and require expensive equipment; others (for ex-

ample, extractive spectrophotometric techniques) are time-

consuming, require additional stages of sample preparation, 

and in some cases inaccessible reagents are used. Thus, the 

advisability of developing new, simple, and valid methods 

for the quantitative determination of lamotrigine in pharma-

ceutical forms is beyond any doubt. 

The aim of the work is to study the optimal con-

ditions for the reaction between lamotrigine and diazole 

red 2J, to define the coefficients of stoichiometric rela-

tionships in the “pharmaceutical substance – reagent” 

system and to develop a valid, sensitive and easy-to-

follow technique for the quantitative determination of 

lamotrigine in pharmaceutical forms. 

 

2. Planning of the research 

The following tasks are set, according to the stat-

ed purpose: 

1. Investigate the factors that may affect the speed 

and completeness of the reaction path, namely the 

amount of reagent added, reaction time and temperature. 

2. Calculate the sensitivity data of this reaction 

and determine the stoichiometry between the components 

of the “lamotrigine – diazole red 2J” reaction mixture. 

3. Develop the technique for the quantitative de-

termination of lamotrigine and apply it to the analysis of 

pharmaceutical forms. 

4. Validate the developed method following the 

requirements of the SPhU. 

The sequence of tasks is given in Fig. 1. 

 

 
 

Fig. 1. Planning of the research 

 

3. Materials and methods 

Objects of study, solvents and equipment 

The following was used to perform the experi-

ment: lamotrigine substance (UM/191/08/18M); pharma-

ceutical drugs – "Epileptal" tablets with 0.05 and 0.1 g of 

lamotrigine (Farmak, Ukraine) of 40619 and 71019 se-

ries respectively, "Lamotrin" tablets with 0.1 g of 

lamotrigine (Acino, Switzerland) of 751119 series, and 

"Lamictal" tablets with 0.1 g of lamotrigine (Glax-

oSmithKline, Great Britain) of 121493 series. 

As reagent and solvent, diazole red 2J (p-

nitrophenyldiazoniumboronfluoride) of AR grade and 

acetone of AR grade were used. 

Analytical equipment: Specord 200 spectropho-

tometer, ABT-120-5DM electronic scales, Elmasonic E 

60H ultrasonic bath and measuring glassware of A class. 

 

4. Results 

General technique for the quantitative determina-

tion of lamotrigine 

An aliquot part (0.00028 g) of acetone solution of 

lamotrigine is placed into a 10.00 ml measuring flask, 

treated with 1.00 ml of 0.070 % acetone solution of dia-

zole red 2J, and mixed. The resulting solution is kept for 

15 minutes at room temperature and brought up to the 

mark with acetone. The absorption of the analyzed solu-

tion is measured against the reference solution that does 

not contain the analyzed substance, at 370 nm. Standard 

solution of lamotrigine (0.0280 %) and reagent solution 

(0.070 %) are prepared by dissolving the accurately 

weighed portion in acetone. 

Determination of lamotrigine in tablets 

While determining lamotrigine in tablets, the ac-

curately weighed portion of tableting mass (approximate-

ly 0.0250 g) is placed into a 50.00 ml measuring flask, 

added with 10 ml of acetone, and the tableting mass is 

being dissolved using an ultrasonic bath for 5 minutes. 

Then, it is brought to the mark with acetone and mixed. 

The resulting solution is filtered using a paper filter, 

previously casting away the first portions of filtrate.  

1.00 ml of the resulting solution is placed into a 10.00 ml 

measuring flask, treated with 1.00 ml of 0.070 % acetone 

solution of red diazole 2J and mixed. The resulting reac-

tion mixture is kept for 15 minutes at room temperature 

and brought up to the mark with acetone. Simultaneous-

ly, an experiment with the work standard is performed. 

The calculation of the active substance content in one 

tablet is carried out by the method of standard according 

to formulae [18]. 

The results of analytical reactions are influenced 

by many factors, so it is possible to objectively define 

optimal conditions for quantitative spectral analysis only 

after performing preliminary experimental studies. At the 

stage of solvent selection, first of all, the solubility of the 

determinate and reagent, as well as maximum values of 

absorption of the resulting solutions were taken into 

account. It was found that the reagent interacts with 

lamotrigine in acetone medium with the formation of a 

colored product with a maximum of optical density at 

370 nm. It was also found that keeping the reaction mix-

ture for a certain period of time on the day before bring-

ing it up to the mark with the solvent in measuring flasks 

increases the value of optical density. Therefore, the 

optimal amount of reagent and the time of keeping the 

reaction mixture at room temperature (18–25 °C) were 

defined experimentally, according to the maximum val-

ues of optical density, as shown in Fig. 2.  
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Fig. 2. I – Dependence of optical density on the amount of 0.070 % solution of diazole red 2J;  

II – on the time of keeping the reaction mixture at room temperature 

 

 

Thus, the color intensity of the interaction prod-

ucts of the reaction of diazole red 2J with lamotrigine 

depends on the solvent, the reagent solution concentra-

tion and the time of the reaction mixture retention before 

bringing up to the nominal content of the measuring flask 

with the solvent. 

Under optimal conditions, the subordination to 

Behr's law is in the range of concentrations of 2.20– 

3.36 mg/100 ml.  

The experimentally defined optimal conditions for 

the reaction of lamotrigine with diazole red 2J are taken 

as the basis for the development of spectrophotometric 

techniques for the quantitative determination of lamotrig-

ine in pharmaceutical forms. 

Defining the stoichiometry between the components 

of the “lamotrigine - diazole red 2J” reaction mixture 

For a deeper and more detailed study of photo-

metric reaction behaviour, stoichiometric relations were 

defined between the components of the “lamotrigine – 

diazole red 2J” reaction mixture. 

Stoichiometry is based on the laws of conserva-

tion of mass, equivalents, constancy of composition, and 

definite proportions. All stoichiometry laws are attributed 

to the atomic-and-molecular structure of matter. Subse-

quently, stoichiometry is used in calculations related to 

the formulae of substances and finding the theoretically 

possible yield of reaction products. 

Therefore, the coefficients of stoichiometric ratios 

were defined by three methods, namely, by the method of 

continuous changes (the method of isomolar series), by the 

method of saturation (the method of molar ratios) and by the 

method of relative yield (the Starik – Barbanel method)
 
[18]. 

The method of continuous changes is based on de-

termining the ratios of isomolar concentrations of reac-

tants, which corresponds to the maximum yield of com-

pounds that are formed. Thereat, the curve of dependence 

of the reaction product yield on the composition of the 

solution is characterized by an extreme point, the position 

of which is associated with the stoichiometric coefficients 

m and n of the reaction product MmRn, as shown in Fig. 3. 

 

 
Fig. 3. I – Graph of the dependence of optical density on the composition of isomolar solution (C1 – 0.001 M diazole 

red 2J solution, C2 – 0.001 M lamotrigine solution) at λmax=370 nm; II – Saturation curves: 1 – lamotrigine at a constant 

concentration of diazole red 2J (1.00 ml of 0.001 M solution); 2 – diazole red 2J at a constant concentration of lamotrig-

ine (1.00 ml of 0.001 M solution) at λmax=370 nm 

 

To perform the analysis, the solutions of reagent and 

analyzed pharmaceutical drug of the same molar concentra-

tion were prepared and mixed in antibate ratios, while the 

total volume of the solution remained unchanged. In this 

case, the cumulative amount of moles of both components 

in the total volume of the solution remains constant. 

The essence of the method of saturation is to de-

fine the dependence of optical density value on the con-
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centration of one of the components at a constant concen-

tration of the other component and vice versa. As shown 

in Fig. 3, the ratio is defined using a perpendicular line 

drawn from the intersection of two curves. 

The reactions were performed according to the 

developed techniques. Measurement of the absorption of 

resulting solutions was performed at the selected analyti-

cal wavelength. According to the obtained data, graphs 

of the dependence of the optical density value on the 

number of added components were plotted. 

The relative yield method is based on using the 

equation of the algebraic sum of stoichiometric reaction 

coefficients, which characterize the composition of the 

equilibrium mixture at the point of maximum relative yield. 

To perform the experiment, two series of solutions are pre-

pared, in one of which the reagent concentration changes 

under the condition of the constant concentration of phar-

maceutical drug, and in the other one, on the contrary, the 

reagent concentration remains constant (as in the saturation 

method). According to the obtained data, the relative yield 

curves are plotted in ΔA/CR–ΔA/ΔAmax coordinates. 

As shown in Fig. 4, the absence of a maximum on 

the curve of the relative reaction product yield indicates 

that the stoichiometric coefficient of the variable concen-

tration component is equal to one. As can be seen from 

the graph, on both curves of the relative yield of 

"lamotrigine – diazole red 2J" reaction product, maxima 

are absent, which indicates an interaction at 1:1 ratio. 

 

 
Fig. 4. Curves of the relative yield of "lamotrigine - diazole red 2J" reaction product: 1 – at a constant concentration of 

diazole red 2J (1.00 ml of 0.001 M solution); 2 – at a constant concentration of lamotrigine  

(1.00 ml of 0.001 M solution) at λmax=370 nm 

 

 

Based on the results of the abovementioned meth-

ods, stoichiometric ratios of the reacting components 

were defined, which are unambiguously consistent with 

each other and are 1:1. 

Validation of the technique 

At the stage of confirming the applicability of the 

developed techniques, to assess the quality of the ana-

lyzed substance, validation was performed according to 

the requirements of the State Pharmacopoeia of Ukraine 

(SPhU)
 
[19]. Thus, linearity, application range, precision, 

correctness and robustness were studied. 

The determination of linearity, precision and cor-

rectness was performed in normalized coordinates, ac-

cording to the SPhU recommendations for the method of 

standard
 
[19]. 

In the range of concentrations in which the subor-

dination to Behr's law is observed, the linearity of the 

developed technique was defined. 

Solutions with a known concentration obtained by 

diluting a standard solution of lamotrigine were deter-

mined by the above-mentioned general technique. Based 

on the obtained data, we plotted the graph for the de-

pendence of absorption on the analyzed substance con-

centration and calculated the linear dependence indica-

tors, as shown in Table 1. 

 

 

 

Table 1 

Parameters of linear dependence 

Values 
Criteria (for 90–110 % 

tolerances) 

Amount and con-

clusion 

r ≥0.9536 
1.000 

Corresponds 

a a≤t(95 %, 7)·Sa=1.89·Sa 

|0.2567| 

|0.2567|≤ 0.2626 

Corresponds 

b – 1.003 

Sa – 0.1386 

Sb – 0.0015 

Sх,0(%) 
0.06891 

≤∆As(%)/t(95 %;7)=1.689 
Corresponds 

 

The numerical indicators of linear dependence ob-

tained according to SPhU show that all the requirements 

for linear dependence parameters are met, i.e., the lineari-

ty of the technique is confirmed in the whole range of 

selected concentrations
 
[20]. 

Determining the limit of detection (LOD) and the 

limit of quantification (LOQ).  

LOD and LOQ values were calculated based on 

the value of the standard deviation of the intercept term 

in the calibration graph equation (Sа) according to the  
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formulas: LOD=3,3·Sа/b, LOQ=10·Sа/b and were 

0.00450 % and 0.0138 % respectively. 

The application range was defined when study-

ing linearity. It was proved that the operating range of 

concentrations is not less than the minimum allowable 

range of application of spectrophotometric techniques 

and is 79–121 %. 

The precision was defined at the level of conver-

gence. According to the developed technique, nine de-

terminations were performed for each of the pharmaceu-

tical forms, within the entire range of application (three 

concentrations / three determinations for each). The ab-

sorbance of the reference solution was measured simul-

taneously. 

Based on the quantitative content results calculat-

ed by generally accepted formulae and changed into 

normalized coordinates, the average value ( %Z ), the 

relative standard deviation (SZ, %) and the relative confi-

dence interval (∆ %) were defined. Based on the data 

presented in Table 2, in all cases, the one-sided confi-

dence interval does not exceed the maximum allowable 

uncertainty of the analysis (∆As %), so the techniques are 

accurate at the level of convergence, in accordance with 

the SPhU requirements
 
[19]. 

 

Table 2 

Determining the precision of the techniques 

Pharmaceutical form %Z  SZ, % ∆ % ∆As % 

"Epileptal" 0.05 g (Farmak, Ukraine) 99.6 0.490 0.911 3.20 

"Epileptal" 0.1 g (Farmak, Ukraine) 99.3 0.617 1.15 3.20 

"Lamotrin" 0.1 g (Acino, Switzerland) 99.5 1.19 2.22 3.20 

"Lamictal" 0.1 g (GSK, Great Britain) 100.8 0.652 1.21 3.20 

 

 

Intra-laboratory precision. 

Defining intra-laboratory precision for the tech-

niques in the "method of standard" variant using the 

"confirmatory" approach implies that the confidence 

interval (∆intra %) of normalized values obtained in dif-

ferent conditions should not exceed the maximum allow-

able uncertainty of the analysis technique (∆As %). 

For this, 5 samples of the same series of the inves-

tigated "Lamotrin" 0.1 g pharmaceutical drug (Acino, 

Switzerland) were analyzed on 3 different days according 

to the developed technique. The studies were performed 

by different analysts using different glassware and cu-

vettes. All the obtained data belong to the same popula-

tion
 
[20].  

As shown in Table 3, intra-laboratory precision of 

the analysis results is confirmed by the fact that the value 

of the relative confidence interval (1.60) for five parallel 

determinations of one series of the pharmaceutical drug 

on 3 different days satisfies the criterion of acceptance 

(≤3.20). 

 

Table 3 

The results of testing the intra-laboratory precision for lamotrigine in "Lamotrin", 0.1 g tablets 

Solution No. 
Zi value, % 

1 analyst 2 analyst 3 analyst 

1 98.09 99.11 100.0 

2 98.00 98.92 99.24 

3 100.9 99.48 100.9 

4 99.39 99.46 99.39 

5 100.0 100.0 98.00 

Combined average value (  intra, %) 99.39 

Standard deviation (SDZ-intra, %) 0.9089 

Relative confidence interval (∆intra %) 1.60 

Critical value of convergence of results (∆As %) 3.20 

 

 

The accuracy was defined by the method of addi-

tives, during which different amounts of standard solu-

tion of lamotrigine were added to three equal samples of 

the pharmaceutical form solution and analyzed three 

times (for each of the four pharmaceutical forms). 

According to SPhU, determination results are cor-

rect if they are not burdened with significant systematic 

error, i.e., the true amount of the value being determined 

falls within the defined confidence interval. Therefore, 

the proposed techniques for 3 pharmaceutical forms 

("Epileptal" 0.05 g, "Lamotrin" 0.1 g and "Lamictal" 0.1 g) 

are correct, because, as can be seen from Table 4, the 

systematic error δtot does not exceed the criterion of in-

significance δtot≤∆%/3, so the techniques are correct
 
[18, 

19]. In the case of the "Epileptal" 0.1 g pharmaceutical 

form, the criterion of systematic error is not met 

(δtot≤∆%/3), so we used δtot≤max δtot criterion, where max 

δtot=1.024 (B=10 %), so the technique is still correct
 
[20]. 
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Table 4 

Determining the correctness of techniques 

Pharmaceutical form   % SZ, % ∆ % δtot 

"Epileptal" 0.05 g (Farmak, Ukraine) 99.5 1.67 3.10 0.450 

"Epileptal" 0.1 g (Farmak, Ukraine) 100.1 0.288 0.178 0.160 

"Lamotrin" 0.1 g (Acino, Switzerland) 99.2 0.833 1.55 0.780 

"Lamictal" 0.1 g (GSK, Great Britain) 100.5 1.65 3.06 0.500 

 

The robustness assessment was performed at the 

stage of technique development, and the stability of ana-

lytical solutions over time was determined, as well as the 

influence of the amount of added reagents on the deter-

mination results. It was found that the studied colored 

solutions are stable for at least 60 min (provided the 

cuvette is tightly closed during the measurement of ab-

sorption), and fluctuations in the amount of added rea-

gent (red diazole 2J solution) within ±10 % do not signif-

icantly affect the value of optical density. 

Complete uncertainty of analytical technique 

Techniques of quantitative analysis, like all other 

analytical techniques, must be substantiated and ensured 

metrologically. The metrological substantiation of a 

particular analytical technique means that its uncertainty 

is acceptable for solving tasks at hand. If this is not met, 

then such uncertainty significantly affects making deci-

sions on the quality of the pharmaceutical drug being 

analyzed. This means that different results may be ob-

tained in different laboratories, which do not differ statis-

tically, but will lead to different conclusions about quali-

ty
 
[20]. 

To assess the correctness of reproducing the de-

veloped technique in other laboratories, a forecast for 

complete uncertainty of the results of the indicated quan-

titative determination method was made. Its value should 

be less than the maximum allowable uncertainty 

(max∆As). 

The formula for calculating the forecast of com-

plete uncertainty is presented below. 

2 2 ,s SP FAOA     

where ∆SP is uncertainty of sample preparation of the 

technique; ∆FAO is predicted uncertainty of the final ana-

lytical operation (0.70 % for spectrophotometry in the 

visible region of the spectrum). 

The forecast for the uncertainty of sample prepa-

ration (∆SP) for determining the content of lamotrigine is 

presented in Table 5.  

 

Table 5 

Forecast for uncertainty of sample preparation of the technique 

Operation of sample preparation 
Parameter of calcula-

tion formula 
Uncertainty, % 

Analyzed solution 

1) Taking a weighed portion of tableting mass m0 0.20 mg/60 mg·100 %=0.33 % 

2) Bringing up to the volume in a 50 ml measuring flask 50 0.17 % 

3) Taking an aliquot of dilution with a 1 ml pipette 1 0.74 % 

4) Bringing up to the volume in a 10 ml measuring flask 10 0.50 % 

Reference solution 

5) Taking a weighed portion m0 0.20 mg/14 mg·100 %=1.42 % 

6) Bringing up to the volume in a 50 ml measuring flask 50 0.17 % 

7) Taking an aliquot with a 1 ml pipette 1 0.74 % 

8) Bringing up to the volume in a 10 ml measuring flask 10 0.50 % 

Reagent solution 

9) Taking a weighed portion m0 0.20 mg/70 mg·100 %=0.28 % 

10) Bringing up to the volume in a 100 ml measuring 

flask 
100 0.12 % 

11) Taking an aliquot with a 1 ml pipette 1 0.74 % 

2 2 2 2 2 2 20.33 0.17 2 1.42 0.28 0.12 0.74 3 0.50 2 2.1%SP             

 

By the way, having analyzed Table 5, it is seen that 

the most significant uncertainty is introduced into sample 

preparation by operations 5 – taking a weighed portion of 

standard sample to prepare reference solution, 3, 7 and 11 – 

taking aliquots with 1.00 ml pipettes, as well as 4 and 8 – 

bringing up to the volume in 10.00 ml measuring flasks. 

Introducing uncertainty to sample preparation with opera-

tion 5 is associated with low concentration of reference 

solution of the standard sample (0.028 %) and high sensitiv-

ity of reaction of interaction with reagent solution in gen-

eral. Regarding the contribution of the other operations 

listed above, such distribution of sample preparation uncer-

tainty is quite typical and acceptable for quantitative deter-

mination of pharmaceutical drugs. 
 

2 2 2 22.1 0.70 2.2 %.
SA SP FAO        

 

Therefore, the predicted complete uncertainty of 

the results of analysis for quantitative determination of 

lamotrigine in the pharmaceutical form (2.2 %) does not 

exceed the maximum allowable uncertainty for the tech-

nique (3.2 %) and meets the SPhU requirements. 
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5. Discussion 

Summarizing the literature data reviews on the 

analysis methods of lamotrigine in biological samples 

and pharmaceutical dosage forms, it can be argued that 

the presented spectrophotometric methods for determina-

tion in UV and visible spectrum usually require increas-

ing selectivity [12] or are based on reactions which re-

quire special conditions and additional procedures such 

as extraction [14], pH control, etc. 

For example, a spectrophotometric method is similar 

in technical essence and achieved results. It consists in dis-

solving the precisely weighed amount of the tablet weight of 

lamotrigine in 0.1 M NaOH solution using an ultrasonic 

bath for 20 min, stirring, filtering and measuring the absorp-

tion in the ultraviolet range of the spectrum at 307 nm [12]. 

However, low sensitivity (molar absorption rate is 2848 

l/mol∙cm) and selectivity are the significant disadvantages of 

this method. The proposed method allows to increase the 

sensitivity (molar absorption rate is 7838 l/mol∙cm) and 

selectivity of the analysis of lamotrigine several times. 

The accuracy and selectivity of chromatographic 

methods [2, 8] is not in doubt, but the sustained sample 

preparation stage, high cost of equipment and consuma-

bles reduce their availability. Therefore, the development 

of direct, non-extractive, selective and sensitive spectro-

photometric method for the quantitative determination of 

lamotrigine in pills is certainly a promising area for im-

proving the quality control of pharmaceutical drugs. 

The exclusively use of acetone solutions, in terms 

of "green chemistry", is a disadvantage of the developed 

method, so it would be more rational to use aqueous or 

aqueous-organic solvents, taking into account the solubil-

ity of the interacting products. 

Study limitations. The previously developed meth-

odology has been tested only for the quantitative determina-

tion of lamotrigine in pharmaceutical forms. Therefore, it is 

not advisable to use it without prior research in order to 

analyze lamotrigine in biological fluids. 

Prospects for further research. Further, it is also 

advisable to synthesize, isolate and identify the products 

of interaction, based on the established stoichiometric 

relationships between the components in the system 

"lamotrigine – diazole red 2J". 

And of course, it is appropriate to implement the 

results of the study in practical pharmacy, as well as in 

the work of the State Service on Medicines and Drugs 

Control in the regions of Ukraine. 

 

6. Conclusions 

It was found that lamotrigine interacts with dia-

zole red 2J in acetone medium under the condition of 

keeping the reaction mixture for 15 min at room tempera-

ture. The studied reaction is highly sensitive; the detec-

tion boundary is 1.63 μg. 

A sensitive, accessible and affordable technique 

for lamotrigine analysis has been developed and tested 

on 4 modern pharmaceutical drugs. 

It is proved that the developed technique for quan-

titative determination, according to such basic validation 

characteristics as linearity, precision, accuracy, applica-

tion range and robustness, is characterized by validity, 

ease of performance, as well as affordability and accessi-

bility, and it can be recommended for quality control of 

the presented pharmaceutical forms. 

The defined coefficients of stoichiometric ratios 

in the "lamotrigine – diazole red 2J" system are 1:1. 

The forecast of complete uncertainty of results of 

the specified quantitative determination method for an 

estimation of correctness of reproduction of the devel-

oped technique in other laboratories is performed. It is 

proved that the predicted complete uncertainty of the 

results of the analysis for the quantitative determination 

of lamotrigine in the pharmaceutical form meets the 

SPhU requirements and does not exceed the maximum 

allowable uncertainty of the technique. 
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