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Validation of densitometric and videodensitometric TLC methods
for analysis of vigabatrin in pharmaceutical formulations
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ABSTRACT

Two new, simple, precise and accurate thin-layer chromatography methods with densitometric and videodensitometric detection
were developed for the determination of vigabatrin in pharmaceutical preparations. The analysis was performed on silica gel 60 F2s4
plates in horizontal chambers with acetone-butan-2-one-formic acid-water (40:45:5:10, v/v), as mobile phase. The method is based
onthe reaction of the primaryamino group of vigabatrin with ninhydrin reagent producing a colored product which absorbs maxi-
mallyat 483 nm. Videodensitometric assay was performed at visible light. Calibration plots were constructed in the range 2.0 - 20.0
ug/spot with good correlation coefficients r=0.9991 and r=0.9949 for densitometry and videodensitometry, respectively. The LOD
was 0.6 ug and 0.8 pg per spot for densitometric and videodensitometric assay, respectively; the LOQ was 1.5 pg per spot for both
methods. The active substance was extracted from tablets with methanol. The mean SD recovery from commercially available tab-
lets was 100.22 0.61 % (n=6) for the both methods. Tablet excipients did not interfere with the chromatography. Finally, the meth-
ods were compared statistically in respect of precision and accuracy. No significant differences were observed.
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INTRODUCTION

Vigabatrin (4-amino-5-hexenoic acid, Fig. 1) is one of
the newer generation of antiepileptic drugs. It is used for
the treatment of partial seizures and difficult-to-use
syndromic epilepsies. It is a structural analogue of the major
inhibitory neurotransmitter of the brain y-aminobutyric acid
(GABA) leading to increasing levels of GABA in blood for
antiepileptic activity [7,8].

NH,
HchCOOH

Fig. 1. Chemical structure of vigabatrin

Vigabatrin has been determined in pharmaceutical
preparations (tablets, sachets) by high-performance liquid
chromatography (HPLC) [1,4,5], spectrofluorimetry
[2,3,6,10], spectrophotometry [2,10] and capillary elec-
trophoresis (CE) [9,11]. All of these methods involve
derivatization step before quantitative determination of
vigabatrin. There is no data in the literature on the applica-
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tion of TLC for the analysis of this drug in pharmaceutical
dosage forms and in biological material. Vigabatrin is an-
ticonvulsant widely used for the treatment of seizures.
Therefore, rapid and simple analytical methods are con-
tinually required for the determination of its concentration
in different matrices. This paper describes the application
of new densitometric and videodensitometric methods for
quantitative analysis of vigabatrin in pure and pharmaceu-
ticals. The results obtained by the both techniques were
compared statistically in respect of precision and accu-
racy.

MATERIALS AND METHODS

Chemicals. Vigabatrin as racemate (R,S)-4-amino-5-
-hexenoic acid was purchased from Sigma (St. Louis, MO,
USA). Sabril tablets (Marion Merrell Dow, France) con-
taining 500 mg vigabatrin per tablet were purchased from
a local pharmacy. Methanol, butan-2-one from Merck
(Darmstadt, Germany) and acetone, formic acid from
POCh (Gliwice, Poland) were of analytical reagent grade.

Standard solutions. Stock standard solutions of viga-
batrin (2.0 mg/mL) were prepared in methanol. These
solutions were stored in a refrigerator at the temperature
of 4°C and were stable for at least 6 weeks.
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Samples Preparation. Extraction of the active sub-
stance from tablets was performed with methanol. The
average mass of twenty tablets was determined. The tab-
lets were ground and amounts of about 0.20 g were
transferred to 25-mL volumetric flasks containing ap-
proximately 15 mL methanol. The mixtures were shaken
mechanically for 15 min, diluted to volume with metha-
nol, and filtered. Then, 2.0 mL of each solution were
transferred to 10-mL volumetric flasks and diluted to vol-
ume with methanol. The resulting solutions were used for
chromatographic analysis. Ten microliter of each solution
were applied to TLC plates, developed, air dried, visual-
ized by spraying with a solution of ninhydrin and scanned.
The peak areas were recorded. The procedure was re-
peated six times, individually weighing the tablet powder
each time.

Chromatographic procedure. Chromatography was
performed on 20 cm x 10 cm silica gel 60 F,s4 TLC plates
(Merck, Darmstadt, Germany). Varying volumes of stan-
dard solutions (1.0-10.0 uL, corresponding to 2.0-20.0 pg
vigabatrin per spot) and six tablet solutions (10.0 pL, cor-
responding to 10.0 pg) were applied to the plates by
means of a 25-uLL microsyringe (accuracy 0.5 pL; Hamil-
ton, Switzerland). Chromatograms were developed to
a distance of 9 cm in horizontal Teflon DS chambers
(Chromdes, Lublin, Poland) with acetone-butan-2-one-
formic acid-water (40:45:5:10, v/v), as mobile phase. Af-
ter development the plates were dried at room temperature
and visualized by spraying with a solution of ninhydrin
(2% w/v in ethanol). Then, the plates were heated for 10
min at 70°C. The chromatograms obtained were analyzed
densitometrically by means of a Desaga (Heidelberg,
GerCD 60 densitometer controlled by Desaga ProQuant
software. They were scanned at A=483 nm with slit
dimensions of 2.0 mm x 8.0 mm.

In videodensitometric analysis the chromatograms
were analyzed at visible light by use of a Mitsubishi
color-video CCD camera controlled by Desaga ProViDoc
videodocumentation VD 40 system. Quantitative assay
was performed using Desaga ProResult software. In both
methods peak areas were used for calculations.

Calibration curves were constructed by plotting peak
area against amount of the drug spotted. The amount of
the substance analyzed in each tablet was calculated by
use of appropriate regression equations.

RESULTS AND DISCUSSION

Vigabatrin exhibits a very low UV absorption. It is
a small organic molecule without any chromophore or
aromatic system. Thus, derivatization of the drug is neces-
sary if measurement of vigabatrin is intended by UV/Vis
detection. The elaborated method is based on the reaction
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of the primary amino group of vigabatrin with ninhydrin
in ethanol to form a violet-red reaction product which ab-
sorbs light at a wavelength of 483 nm. The wavelength
483 nm was selected for densitometric evaluation, be-
cause at this wavelength there was a maximum of the
absorption spectrum of colored product.

Videodensitometric detection was performed at visible
light.

The mobile phase acetone-butan-2-one-formic acid-
water (40:45:5:10, v/v) was selected as optimal for obtain-
ing well-shaped, symmetrical single spots of vigabatrin.
The horizontal technique and a migration distance of 9 cm
were chosen as the best for chromatogram development.
The average hRy value was calculated from ten chroma-
tograms developed with mobile phases prepared
separately for each development. The hRg value of the
drug was 45+0.75 (mean + SD; n=10). The development
time was 26.442.35 min (mean + SD; n=10).

The limits of detection (LOD) and quantification
(LOQ) of vigabatrin were obtained experimentally, by in-
vestigating the signal-to-noise ratio (S/N). LOD and LOQ
were established as 3 x S/N and 10 x S/N, respectively.
The LOD of the method, the amount for which the signal-
to-noise ratio was 3:1, was 0.6 ng and 0.8 pg per spot for
densitometric and videodensitometric assay, respectively;
the LOQ, the amount for which the signal-to-noise ratio
was 10:1, was 1.5 pg per spot for both methods.

Calibration was carried out using six points. For each
point, five measurements were made to improve the preci-
sion of the analytical procedure. The data were averaged
and calibration curves were calculated. The plot of the
peak area versus concentration of vigabatrin was found to
be linear in the range 2.0-20.0 pg per spot. The calibration
curves were represented by the following linear regres-
sion equations:

VYDens = 95.6486x + 9.2616
and

Vvideodens— 18.5082x +46.9151 (r = 0.9949).

The densitogram and chromatogram recorded for the
standard solutions are presented in Figures 2 and 3.

The intra-day and inter-day precision of the method

(r = 0.9991)

were estimated by performing five determinations of
small (2.0 pg per spot), medium (12.0 pg per spot), and
large (20.0 pg per spot) amounts of vigabatrin. For densi-
tometry the intraday precisions expressed as RSD were
1.54 and 0.76 % for the lowest and the highest concentra-
tions. The respective values for the interday precision
were 1.77 and 0.78 %. For videodensitometry the intraday
RSD values ranged from 1.43-0.80 % for the lowest and
the highest concentrations; the interday RSD values were
1.61 and 0.84, respectively. The results obtained are listed
in Table 1.
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Fig. 2. Densitograms obtained from analysis of vigabatrin
standard solutions in calibration range 2.0 - 20.0 ug per spot and

tablet samples (1-6)
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Fig. 3. Chromatograms obtained from analysis of vigabatrin
calibration solutions (S1-5S6) and tablet samples (1-6) on silica gel
TLC plates developed with acetone-butan-2-one-formic
acid-water (40:45:5:10, v/v), as mobile phase and visualized by
spraying with a solution of ninhydrin (2% w/v in ethanol)

Table 1. Intra-day and inter-day precision of the TLC-system

Intra-day precision Inter-day precision
Amount n RSD (%) RSD (%)
(ug/spot) Densito- |Videodensi-| Densito- |Videodensi-
metry tometry metry tometry
2.0 5 1.54 1.43 1.77 1.61
12.0 5 1.12 1.16 1.08 1.23
20.0 5 0.76 0.80 0.78 0.84

Accuracy of the method was assessed on the basis of
determination of vigabatrin in the laboratory-prepared
mixtures at 3 levels of addition (50, 100, and 150% of the
drug concentration in tablets). For densitometry, the re-
covery results ranged from 99.27 to 100.36% for the
lowest and the highest concentrations of the drug, with
RSD values ranging from 1.95 to 0.87 %. For videodensi-
tometry, the recovery results ranged from 100.27 to
100.54% for the lowest and the highest concentrations of
the drug, with RSD values ranging from 2.05 to 1.17%
(Table 2).

The densitometric and videodensitometric methods
were successfully applied for the determination of vigaba-
trin in Sabril tablets. A single spot at Rgp = 0.45 was
observed in the chromatogram obtained from the drug
sample extracted from tablets. There was no interference
from the excipients present in the formulation. Results
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from analysis of vigabatrin in the pharmaceutical product
were evaluated statistically; the results are shown in Table
3. The mean RSD values obtained for analysis the drug in
tablets using classical densitometry and videodensitome-
try were not significantly different; they were 0.61 and
0.60%, respectively. For densitometry and videodensi-
tometry total recovery from tablets was found to be
100.22%. Use of Student’s t-test showed there was no sig-
nificant difference between the measured and declared
content (Table 3). Densitogram and chromatogram ob-
tained during analysis of pharmaceutical formulation are
shown in Figures 2 and 3.

Table 2. Accuracy data in the laboratory-prepared mixtures”

Level of Densitometry Videodensitometry
addition (%) |Recovery (%)| RSD (%) |Recovery (%)| RSD (%)

50 99.27 1.95 100.27 2.05

100 100.13 1.04 99.41 0.98

150 100.36 0.87 100.54 1.17

® Results are the average of five determinations

Table 3. Statistical evaluation of results obtained from
determination of vigabatrin in pharmaceutical preparation

Densitometry Videodensitometry
Amount claimed [mg] 500 500

Mean amount found [mg] 501.12 501.12
Recovery [%] 100.22 100.22
Variance 9.2801 9.1343
Standard deviation 3.0463 3.0223
Relative standard deviation [%] |0.61 0.60

95% Confidence interval 497.34-504.90

Difference between the declared |1y = 0.8221
and found amounts (t-Student
test) <tosw,4 = 2.776

497.36-504.87

TV = 0.8257
<tosw,a = 2.776

TV = the tested value

Comparison between the densitometry and videodensi-
tometry was performed by Snedecor’s F-test (precision)
and Student’s t-test (accuracy). Results are shown in Ta-
ble 4. There were no significant differences between the
two elaborated methods.

Table 4. Comparison of precision and accuracy between
densitometry and videodensitometry

Test Sabril tablets
F-test (precision) 1.016 (p = 0.988)
T-test (accuracy) 0.002 (p = 0.998)

CONCLUSION

The proposed densitometric and videodensitometric
methods are simple, precise and accurate. No statistical
differences in accuracy and precision between the two
elaborated methods were observed. The results showed
that the both methods are suitable for quantitative analysis
of vigabatrin for different pharmaceutical purposes.
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