
INTRODUCTION
Vi ga ba trin (4- amino- 5- hexenoic acid, Fig. 1) is one of

the newer gen era tion of an tie pi lep tic drugs. It is used for
the treat ment of par tial seizures and difficult-to-use
syndromic epilepsies. It is a structural analogue of the major
inhibitory neurotransmitter of the brain γ-aminobutyric acid
(GABA) lead ing to in creas ing lev els of GABA in blood for
an tie pi lep tic ac tiv ity [7,8].

Vi ga ba trin has been de ter mined in phar ma ceu ti cal
prepa ra tions (tab lets, sa chets) by high- performance liquid 
chro ma tog ra phy (HPLC) [1,4,5], spec tro fluo rimetry
[2,3,6,10], spec tro pho tome try [2,10] and  cap il lary elec -
tro pho re sis (CE) [9,11]. All of these meth ods in volve
de ri va ti za tion step be fore quan ti tative de ter mi na tion of
vi ga ba trin. There is no data in the lit era ture on the ap pli ca -

tion of TLC for the analy sis of this drug in phar ma ceu ti cal
dos age forms and in bio logi cal ma te rial. Vi ga ba trin is an -
ti con vul sant widely used for the treat ment of sei zures.
There fore, rapid and sim ple ana lyti cal meth ods are con -
tinu ally re quired for the de ter mi na tion of its concen tra tion 
in dif fer ent ma tri ces. This pa per de scribes the ap pli ca tion
of new den si tomet ric and video den si tomet ric meth ods for 
quan ti ta tive analy sis of vi ga ba trin in pure and phar ma ceu -
ti cals. The re sults ob tained by the both tech niques were
com pared sta tis ti cally in re spect of pre ci sion and ac cu -
racy.

MATERIALS AND METHODS
Chemi cals. Vi ga ba trin as ra ce mate (R,S)-4 -amino -5 -

-hexenoic acid was pur chased from Sigma (St. Louis, MO,
USA). Sabril tab lets (Mar ion Mer rell Dow, France) con -
tain ing 500 mg vi ga ba trin per tab let were pur chased from
a lo cal phar macy. Metha nol, butan- 2- one from Merck
(Darm stadt, Ger many) and ace tone, for mic acid from
POCh (Gli wice, Po land) were of ana lyti cal rea gent grade.

Stan dard so lu tions. Stock stan dard so lu tions of vi ga -
ba trin (2.0 mg/mL) were pre pared in metha nol. These
so lu tions were stored in a re frig era tor at the tem pera ture
of 4°C and were sta ble for at least 6 weeks.
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Fig. 1. Chemical structure of vigabatrin



Sam ples Prepa ra tion. Ex trac tion of the ac tive sub -
stance from tab lets was per formed with metha nol. The
av er age mass of twenty tab lets was de ter mined. The tab -
lets were ground and amounts of about 0.20 g were
trans ferred to 25- mL volu met ric flasks con tain ing ap -
proxi mately 15 mL metha nol. The mix tures were shaken
me chani cally for 15 min, di luted to vol ume with metha -
nol, and fil tered. Then, 2.0 mL of each so lu tion were
trans ferred to 10- mL volu met ric flasks and di luted to vol -
ume with metha nol. The re sult ing so lu tions were used for
chro ma tographic analy sis. Ten mi cro li ter of each so lu tion 
were ap plied to TLC plates, de vel oped, air dried, visu al -
ized by spray ing with a so lu tion of nin hy drin and scanned. 
The peak ar eas were re corded. The pro ce dure was re -
peated six times, in di vidu ally weigh ing the tab let pow der
each time.

Chro ma tographic pro ce dure. Chro ma tog ra phy was
per formed on 20 cm x 10 cm sil ica gel 60 F254 TLC plates
(Merck, Darm stadt, Ger many). Vary ing vol umes of stan -
dard so lu tions (1.0-10.0 μL, cor re spond ing to 2.0-20.0 μg
vi ga ba trin per spot) and six tab let so lu tions (10.0 μL, cor -
re spond ing to 10.0 μg) were ap plied to the plates by
means of a 25-μL mi cro sy ringe (ac cu racy 0.5 μL; Ham il -
ton, Swit zer land). Chro ma tograms were de vel oped to
a dis tance of 9 cm in hori zon tal Tef lon DS cham bers
(Chrom des, Lublin, Po land) with acetone- butan- 2- one-
 formic acid- water (40:45:5:10, v/v), as mo bile phase. Af -
ter de vel op ment the plates were dried at room tem pera ture 
and visu al ized by spray ing with a so lu tion of nin hy drin
(2% w/v in etha nol). Then, the plates were heated for 10
min at 70°C. The chro ma tograms ob tained were ana lyzed
den si tomet ri cally by means of a Desaga (Hei del berg,
GerCD 60 densitometer controlled by Desaga ProQuant
software. They were scanned at λ=483 nm with slit
dimensions of 2.0 mm x 8.0 mm.

In video den si tomet ric analy sis the chro ma tograms
were ana lyzed at visi ble light by use of a Mit su bi shi
color- video CCD cam era con trolled by Desaga Pro Vi Doc 
video docu men ta tion VD 40 sys tem. Quan ti ta tive as say
was per formed us ing Desaga ProRe sult soft ware. In both
meth ods peak ar eas were used for cal cu la tions.

Cali bra tion curves were con structed by plot ting peak
area against amount of the drug spot ted. The amount of
the sub stance ana lyzed in each tab let was cal cu lated by
use of ap pro pri ate re gres sion equa tions.

RESULTS AND DISCUSSION
Vi ga ba trin ex hib its a very low UV ab sorp tion. It is

a s mall or ganic mole cule with out any chro mo phore or
aro matic sys tem. Thus, de ri va ti za tion of the drug is nec es -
sary if meas ure ment of vi ga ba trin is in tended by UV/Vis
de tec tion. The elabo rated method is based on the re ac tion

of the pri mary amino group of vi ga ba trin with nin hy drin
in etha nol to form a violet- red re ac tion prod uct which ab -
sorbs light at a wave length of 483 nm. The wave length
483 nm was se lected for den si tomet ric evalua tion, be -
cause at this wave length there was a maxi mum of the
ab sorp tion spec trum of col ored prod uct.

Video den si tomet ric de tec tion was per formed at visi ble 
light.

The mo bile phase acetone- butan- 2- one- formic acid-
 water (40:45:5:10, v/v) was se lected as op ti mal for ob tain -
ing well- shaped, sym met ri cal sin gle spots of vi ga ba trin.
The hori zon tal tech nique and a mi gra tion dis tance of 9 cm 
were cho sen as the best for chro ma togram de vel op ment.
The av er age hRF value was cal cu lated from ten chro ma -
tograms de vel oped with mo bile phases pre pared
sepa rately for each de vel op ment. The hRF value of the
drug was 45±0.75 (mean ± SD; n=10). The de vel op ment
time was 26.4±2.35 min (mean ± SD; n=10).

The lim its of de tec tion (LOD) and quan ti fi ca tion
(LOQ) of vi ga ba trin were ob tained ex peri men tally, by in -
ves ti gat ing the signal- to- noise ra tio (S/N). LOD and LOQ
were es tab lished as 3 x S/N and 10 x S/N, re spec tively.
The LOD of the method, the amount for which the signal-
 to- noise ra tio was 3:1, was 0.6 μg and 0.8 μg per spot for
den si tomet ric and video den si tomet ric as say, re spec tively; 
the LOQ, the amount for which the signal- to- noise ra tio
was 10:1, was 1.5 μg per spot for both meth ods.

Cali bra tion was car ried out us ing six points. For each
point, five meas ure ments were made to im prove the pre ci -
sion of the ana lyti cal pro ce dure. The data were av er aged
and cali bra tion curves were cal cu lated. The plot of the
peak area ver sus con cen tra tion of vi ga ba trin was found to
be lin ear in the range 2.0-20.0 μg per spot. The cali bra tion
curves were rep re sented by the fol low ing lin ear re gres -
sion equa tions:

yDens = 95.6486x + 9.2616     (r = 0.9991)
and

yVideo dens= 18.5082x +46.9151 (r = 0.9949).
The den si to gram and chro ma togram re corded for the

stan dard so lu tions are pre sented in Fig ures 2 and 3.
The intra- day and inter- day pre ci sion of the method

were es ti mated by per form ing five de ter mi na tions of
small (2.0 μg per spot), me dium (12.0 μg per spot), and
large (20.0 μg per spot) amounts of vi ga ba trin. For den si -
tome try the in traday pre ci sions ex pressed as RSD were
1.54 and 0.76 % for the low est and the high est con cen tra -
tions. The re spec tive val ues for the in ter day pre ci sion
were 1.77 and 0.78 %. For video den si tome try the in tra day 
RSD val ues ranged from 1.43-0.80 % for the low est and
the high est con cen tra tions; the in ter day RSD val ues were
1.61 and 0.84, re spec tively. The re sults ob tained are listed 
in Ta ble 1.
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Ta ble 1. Intra- day and inter- day pre ci sion of the TLC- system

Amount
(μg/spot)

n

Intra-day precision
RSD (%)

Inter-day precision
RSD (%)

Densito-
metry

Videodensi-
tometry

Densito-
metry

Videodensi-
tometry

  2.0
12.0
20.0

5
5
5

1.54
1.12
0.76

1.43
1.16
0.80

1.77
1.08
0.78

1.61
1.23
0.84

Ac cu racy of the method was as sessed on the ba sis of
de ter mi na tion of vi ga ba trin in the laboratory- prepared
mix tures at 3 lev els of ad di tion (50, 100, and 150% of the
drug con cen tra tion in tab lets). For den si tome try, the re -
cov ery re sults ranged from 99.27 to 100.36% for the
low est and the high est con cen tra tions of the drug, with
RSD val ues rang ing from 1.95 to 0.87 %. For video den si -
tome try, the re cov ery re sults ranged from 100.27 to
100.54% for the low est and the high est con cen tra tions of
the drug, with RSD val ues rang ing from 2.05 to 1.17%
(Ta ble 2).

The den si tomet ric and video den si tomet ric meth ods
were suc cess fully ap plied for the de ter mi na tion of vi ga ba -
trin in Sabril tab lets. A sin gle spot at RF = 0.45 was
ob served in the chro ma togram ob tained from the drug
sam ple ex tracted from tab lets. There was no in ter fer ence
from the ex cipi ents pres ent in the for mu la tion. Re sults

from analy sis of vi ga ba trin in the phar ma ceu ti cal prod uct
were evalu ated sta tis ti cally; the re sults are shown in Ta ble 
3. The mean RSD val ues ob tained for analy sis the drug in
tab lets us ing clas si cal den si tome try and video den si tome -
try were not sig nifi cantly dif fer ent; they were 0.61 and
0.60%, re spec tively. For den si tome try and video den si -
tome try to tal re cov ery from tab lets was found to be
100.22%. Use of Stu dent’s t-test showed there was no sig -
nifi cant dif fer ence be tween the meas ured and de clared
con tent (Ta ble 3). Den si to gram and chro ma togram ob -
tained dur ing analy sis of phar ma ceu ti cal for mu la tion are
shown in Fig ures 2 and 3.

Ta ble 2. Ac cu racy data in the laboratory- prepared mix turesa)

Level of
addition (%)

Densitometry Videodensitometry
Recovery (%) RSD (%) Recovery (%) RSD (%)

50
100
150

  99.27
100.13
100.36

1.95
1.04
0.87

100.27
  99.41
100.54

2.05
0.98
1.17

a) Re sults are the av er age of five de ter mi na tions

Ta ble 3. Sta tis ti cal evalua tion of re sults ob tained from
de ter mi na tion of vi ga ba trin in phar ma ceu ti cal prepa ra tion 

Densitometry Videodensitometry
Amount claimed [mg]
Mean amount found [mg]
Recovery [%]
Variance
Standard deviation
Relative standard deviation [%]
95% Confidence interval

500
501.12
100.22
9.2801
3.0463
0.61
497.34–504.90

500
501.12
100.22
9.1343
3.0223
0.60
497.36–504.87

Difference between the declared
and found amounts (t-Student
test)

TV = 0.8221 
<t95%,4 = 2.776

TV = 0.8257 
<t95%,4 = 2.776

TV = the tested value

Com pari son be tween the den si tome try and video den si -
tome try was per formed by Snedecor’s F- test (pre ci sion)
and Stu dent’s t- test (ac cu racy). Re sults are shown in Ta -
ble 4. There were no sig nifi cant dif fer ences be tween the
two elabo rated meth ods.

Ta ble 4. Com pari son of pre ci sion and ac cu racy be tween
den si tome try and video den si tome try

Test Sabril tablets
F-test (precision)
T-test (accuracy)

                1.016 (p = 0.988)
                0.002 (p = 0.998)

CONCLUSION
The pro posed den si tomet ric and videoden si tomet ric

meth ods are sim ple, pre cise and ac cu rate. No sta tis ti cal
dif fer ences in ac cu racy and pre ci sion be tween the two
elabo rated meth ods were ob served. The re sults showed
that the both meth ods are suit able for quan ti ta tive analy sis 
of vi ga ba trin for dif fer ent phar ma ceu ti cal pur poses.

Ac knowl edg ments: The pa per was de vel oped with the
use of the equip ment pur chased within the Pro ject “The
equip ment of in no va tive labo ra to ries do ing re search on
new medi cines used in the ther apy of civi li za tion and neo -
plas tic dis eases” within the Op era tional Pro gram
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Validation of densitometric and videodensitometric TLC methods for analysis of vigabatrin in pharmaceutical formulations

Fig. 2. Densitograms obtained from analysis of vigabatrin
standard solutions in calibration range 2.0 – 20.0 μg per spot and
tablet samples (1-6)

Fig. 3. Chromatograms obtained from analysis of vigabatrin
calibration solutions (S1-S6) 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)



De vel op ment of East ern Po land 2007- 2013, Pror ity Axis
I Mod ern Econ omy, Op era tions I.3 In no va tion Pro mo -
tion.
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