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Abstract

The present work describes a quantitative thin layer procedure for estimating primidone, clorazepate dipotassium
and chlorzoxazone in bulk powders and in dosage forms, each in the presence of its degradation product. The method
consists of dissolving the drug in ethanol (for primidone), or methanol (for clorazepate dipotassium and chlorzoxa-
zone) and then spotting this solution on a thin layer of silica gel G254. Quantitation is achieved by comparing the
areas under the peaks obtained from scanning the thin layer chromatographic plates in a spectrodensitometer © 1999
Elsevier Science B.V. All rights reserved.
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1. Introduction

Clorazepate dipotassium, primidone and chlor-
zoxazone are members of a class of compounds
used as minor tranquillizers, anticonvulsants and
central skeletal muscular relaxants, repectively.
Several methods have been reported for the quan-

titative determination of clorazepate dipotassium
including, non-aqueous titration [1],chromato-
graphic [2,3], polarographic [4–6], spectrophoto-
metric, [7–9] and spectrofluorimetric [10,11] meth-
ods. Analysis of pimidone includes polarographic
[12,13], colorimetric [14–16], spectrophotometric
[17–19], titrimetric [20] and chromatographic
methods [21–27]. The methods of analysis of
chlorzoxazone include spectrofluorimetric [28],
spectrophotometric [29,30], colorimetric [31] and
chromatographic [32–34] methods.* Corresponding author.
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2. Experimental

2.1. Samples

� Clorazepate diapotassium, reference standard
powder, obtained from Nile Pharmaceuticals,
A.R.E.

� Primidone, reference standard powder obtained
from Kahira Pharmaceutical/Chemical, A.R.E.

� Chlorzoxazone, reference sample obtained
from Amon Pharmaceutical, Cairo A.R.E.

� 2-amino, 5-chlorobenzophenone, Aldrich.
� Phenobarbital, Merck.
� Tranxene capsules labeled to contain 5 mg of

dipotassium batch No. 123 and 104 manufac-
tured by the Nile Pharmaceuticals.

� Mysoline tablets labeled to contain 250 mg of
primidone batch No. 426, 424 manufactured by
Kahira Egypt, under licence of ICI, England.

� Myolgin capsules labeled to contain 250 mg of
chlorzoxazone batch No. 114, 113 manufac-
tured by Amon Pharmaceutical.

2.2. Reagents

� Ethanol, Prolabo.
� Methanol, Merck.
� Benzene, Prolabo.
� Ethyl Acetate, Prolabo.
� Acetic, Acid, Prolabo.
� TLC developing system consists of ethyl ac-

etate: benzene: acetic acid (1:1:0.05).
� Plates for thin layer chromatography, pre-

coated with silica gel G254. (Merck), condi-
tioned with the mobile phase prior to use.

� 2-Amino-4-chlorophenol: prepared by refluxing
0.25 g of chlorzoxazone bulk powder with 25
ml of 20% sodium hydroxide for 2 h then
cooling and neutralizing using 25 ml 2 M hy-
drochloric acid. 2-Amino-4-chlorophenol is ex-
tracted with diethyl ether and dried under
vacuum at 60°C.

2.3. Apparatus

� Shimadzu spectrodensitometer CS-9000, dual
wave length scanning densitometer.

� Hamilton syringe (10 ml).

3. Procedures

3.1. Densitometric determination of clorazepate
dipotassium and its degradation product,
2-amino-5-chlorobenzophenone

0.02, 0.03, 0.4, and 0.05 g of both clorazepate
dipotassium reference sample and 2-amino-5-
chlorobenzophenone were weighed accurately and
quantitatively transferred to a series of 100 ml
volumetric flasks and dissolved in methanol. Ten
ml of each solution was applied to a thin layer
chromatographic (TLC) plate (20×20 cm) using
a 10 ml syringe.

Spots were spaced 2 cm apart from each other
and 2 cm from the edge of the plate. The plate
was placed in a chromatographic tank previously
saturated for 1 h with mobile phase, which con-
sists of ethyl acetate:benzene:acetic acid (1:1:0.05).

The plate was developed by ascending chro-
matography through a distance of 18 cm, drying
at room temperature and detecting the spots un-
der UV. The results were scanned under the fol-
lowing conditions:
� Photo mode: reflection
� Scan mode: zigzag
� Chart speed: 50 mm min−1

The wavelengths for clorazepate dipotassium
(Rf=0.56) and benzophenone (Rf=0.76) were
228 and 385 nm, respectively.

3.2. Recorder parameters

� Abscissa scale ×1
� Result output Chromatogram and area

under the peak
Peak detection:

� Minimum width 10 mm
� Minimum area 600
� Swing width 16 mm
� Drift line 100

The calibration curve representing the relation-
ship between the recorded area under the peak
and the corresponding concentration was plotted.
Linear relationships were obtained. The regres-
sion equations were computed for both com-
pounds and found to be:
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A=3.41C+0.52 (for clorazepate dipotassium)

r=0.999

A=7.28C−0.40 (for benzophenone)

r=0.997

where: A is the area under the peak and C is the
corresponding concentration in mcg spot−1

The concentration of clorazepate dipotassium
bulk powder and its degradation product (ben-
zophenone) were calculated, each from it’s corre-
sponding computed regression equation. The
results obtained are shown in Table 1.

3.3. Densitometric determination of primidone and
its degradation product, phenobarbital

0.1–0.25 g of both the primidone reference
sample and of phenobarbital were accurately
weighed and quantitatively transferred to a se-
ries of 100 ml volumetric flasks and dissolved in
ethanol. The experiment proceeded as described
previously (Section 3.1), where the wavelengths
of 222 and 218 nm were used for densitometric
determination of primidone (Rf =0.46) and phe-
nobarbital (Rf=0.75), respectively.

The area under the peaks was plotted against
the respective concentration of primidone and
phenobabital. The regression equations were also
computed and found to be:

A=0.84C−0.24 (for primidone) r=0.999

A=1.02C+0.37 (for phenobabital) r=0.998

Where: A is the area under the peak and C is
the corresponding concentration in mcg spot−1.
The concentration of primidone bulk powder
and phenobarbital were calculated from it’s cor-
responding computed regression equation. The
results obtained are shown in (Table 1).

3.4. Densitometric determination of bulk powder
of chlorzoxazone and its degradation product,
2-amino-4-chlorophenol

0.05–0.2 g of both the chlorzoxazone refer-
ence sample and of its degradation product, 2-

amino-4-chlorophenol were weighed, then
quantitatively transferred to a series of 100 ml
volumetric flasks and dissolved in methanol.
This proceeded as before (Section 3.1)using
wavelengths of 282 and 285 nm for the densito-
metric determination of chlorzoxazone (Rf=
0.75) and 2-amino-4-chlorophenol (Rf=0.43),
respectively.

A calibration curve was constructed by plot-
ting the area under the peak against the respec-
tive concentration of reference sample of
chlorzoxazone and 2-amino-4-chlorophenol. Lin-
ear relationships were obtained.

The regression equations were computed for
both compounds and found to be:

A=0.76C−0.25 (for chlorzoxazone)

r=0.998

A=0.61C−0.09 (for chlorophenol)

r=0.999

where: A is the area under the peak and C is the
corresponding concentration in mcg spot−1. The
concentrations of chlorzoxazone and 2- amino,
4-chlorophenol were calculated from the corre-
sponding regression equations. The results ob-
tained are shown in Table 1.

4. Assessment of the accuracy of the proposed
method when applied to mixtures of the reference
drugs and their degradation products

The following laboratory mixtures were
prepared in different proportions:
1-clorazepate dipotassium and 2-amino-5-

chlorobenzophenone;
2-primidone and phenobarbital;
3-chlorzoxazone and 2-amino-4-chlorophenol.
(see Sections 3.1, 3.3 and 3.4 for the deter-
mination of the above mentioned compounds).
The area under the peak was recorded and
the concentration of each compound was calcu-
lated from the corresponding computed regres-
sion equation. The results obtained are shown in
Table 2.
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Table 1
Spectrodensitometric determination of authentic samples of clorazepate dipotassium, primidone and chlorzoxazone each with its degradation product

Chlorzoxazone 2-Amino-4-chlorophenolClorazepate dipotassium 2-Amino-5-chlorobenzophenone Primidone Phenobarbital

FoundTakenFound Recovery TakenTaken FoundRecovery Recovery TakenTaken Found RecoveryRecovery Taken Found FoundRecovery
(mcg (mcg %(mcg (mcg(mcg% %(mcg (mcg (mcg(mcg (mcg(mcg spot−1) % %% (mcg

spot−1) spot−1)spot−1)spot−1) spot−1)spot−1)spot−1) spot−1) spot−1)spot−1)spot−1)

10 9.88 98.80 10 9.98 98.90 5 4.97 99.40 5 4.95 99.002 1.98 99.00 2 1.97 98.50
15 14.83 98.86 15 14.85 99.00 10 9.8996.66 98.903 10 9.88 98.802.903 2.98 96.33

97.253.98 20 19.93 99.65 20 19.66 98.30 15 14.85 99.00 15 15.05 100.3399.50 4 3.984
25 24.85 99.40 255 24.914.88 99.64 20 19.95 99.75 20 19.98 99.9097.60 5 4.96 99.20

97.90 99.3099.1398.10 98.96Mean 9 99.26
90.35 90.7991.1791.45R.S.D. 90.39 91.30
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Table 2
Assesment of the accuracy of the proposed method when applied to mixtures of the reference drugs and their degradation products

Chloroxazone 2-Amino-4-chlorophenolPrimidoneClorazepate dipotassium Phenobarbital2-Amino-5-chlorophenone

Recovery TakenTaken RecoveryFound FoundFoundRecovery TakenTaken RecoveryRecoveryFound FoundTakenRecoveryFoundTaken
(mcg (mcg(mcg %% (mcg (mcg(mcg (mcg(mcg (mcg (mcg %%% %(mcg(mcg

spot−1) spot−1)spot−1) spot−1) spot−1)spot−1) spot−1) spot−1) spot−1)spot−1)spot−1) spot−1)

10 9.80 98.00 10 9.90 99.00 5 4.9499.50 98.802 10 9.90 99.001.99298.501.97
15 14.92 99.46 10 9.75 99.00 10 9.96 99.60 15 14.803 98.662.85 95.00 2 1.98 99.00
10 9.90 99.00 20 19.98 97.50 10 9.9099.25 99.002 10 10.05 100.503.97499.001.98
20 19.97 99.85 15 14.83 98.86 15 14.904 99.333.97 5 4.80 96.0099.25 3 2.89 96.33
25 24.85 99.40 10 9.91 99.10 20 19.9797.50 99.855 20 20.2 101.001.95297.404.87

4.98 97.80 25 24.95 99.80 25 24.98 99.92 20 19.80 99.00 15 15.10 100.665 4.95 99.00 5

98.23 99.3099.2598.02 99.04Mean 99.26
90.68 90.8990.6891.659R.S.D. 90.4 91.88
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Table 3
Spectrodensitometric determination of clorazepate dipotassium, primidone and chlorzoxazone in their pharmaceuitical formulations

ChlorzoxazonePrimidoneClorazepate dipotassium

Taken (mcg) Found Recovery RecoveryTaken FoundFound TakenRecovery
(mcg)(mcg) (mcg)%(mcg)(mcg) %%

1.972 97.50 10 9.00 98.8 5 4.85 97.00
96.33 1 14.71 98.062.85 103 10.00 100.00
98.75 20 19.95 99.752 151.98 14.75 98.33
99.40 25 24.85 99.403.97 204 19.70 98.50

97.9991.38 99.0090.747Mean9R.S.D. 98.4591.23

5. Applications of the proposed methods for the
determination of the mentioned drugs in their phar-
maceutical formulations

5.1. Tranxene capsules

The contents of 20 capsules were evacuated,
mixed thoroughly, weighed and the average
weight of each capsule was calculated. A quantity
of powder equivalent to 0.02–0.05 g of clo-
razepate dipotassium was transferred to a series of
100 ml volumetric flasks. 75 ml methyl alcohol
was added and shaken for 10 min and completed
to volume with methyl alcohol. This was filtered
and proceeded as mentioned prevously (Section
3.3) for the determination clorazepate dipotas-
sium (Rf=0.56) at 228 nm.

5.2. Mysoline tablets

Twenty tablets of mysoline were finely pow-
dered, mixed and weighed and the average weight
of a tablet was calculated. A quantity of powder
equivalent to 0.1–0.25 g of primidone was trans-
ferred to a series of 100 ml volumetric flasks. This
proceeded as mentioned in Section 3.1 from the
line ‘add 75 ml of ethyl alcohol, shake for 10 min
and dilute to 100 ml ethyl alcohol’. This was
filtered as mentioned in the determination of
primidone (Rf=0.46) at 222 nm.

5.3. Myolgin capsules

The contents of 20 capsules were evacuated,
mixed thoroughly, weighed and the average

weight of each capsule was calculated. A quantity
of powder equivalent to 0.05–0.20 g of chlorzoxa-
zone was transferred to a series of 100 ml volu-
metric flasks. This proceeded as mentioned in
Section 3.1 starting from the word ‘add 75 ml
methyl alcohol’. Chlorzoxazone (Rf=0.75) at 282
nm was determined using the condition men-
tioned in Section 3.4.

6. Results and discussion

The present work is concerned with the applica-
tion of densitormetric techniques for simultaneous
determination of primidone, clorazepate dipotas-
sium and chlorzoxazone, each in the presence of
its degradation product. The method depends on
the difference of the Rf values of the drug and its
degradation product. Complete separation of clo-
razepate dipotassium (Rf=0.56) and 2-amino, 5-
chlorobenzophenone (Rf=0.76) were separated
by the same mobile phase mentioned above and
the two separate chromatograms were scanned
densitometrically at 228 nm for clorazepate
dipotassium and at 385 nm for 2-amino-5-
chlorobenzophenone.

Also primidone (Rf=0.46) and its degradation
product phenobarbital (Rf=0.75) was obtained
using the mobile phase consisting of (ethyl ac-
etate: benzene: acetic acid 1:1:0.05). The two sepa-
rate chromatograms scanned densitometrically on
the same plate at 222 nm for primidone and 218
nm for phenobarbital.

Chlorzoxazone (Rf=0.75) and 2-amino-4-
chlorophenol (Rf=0.43) were separated by the
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Table 4
Application of the standard addition technique to the spectrodensitometric determination of clorazepate dipotassium, primidone and chlorzoxazone in their
pharmaceuitical formulations

Primidone ChlorzoxazoneClorazepate dipotassium

Found Recovery ClaimedClaimed AuthantleAuthantle FoundFound Recovery Claimed RecoveryAuthantle
added added %amount %amount amount% added added addedadded

(mcg)tablet (mcg)(mcg)(mcg) (mcg)(mcg)tablet (mcg) tablet (mcg)(mcg)

1 5 4.95 99.00 5 5 4.96 99.201.00 100.002 10
9.98 99.80 5 10 9.9510 99.502 98.50 101.972

14.85 99.00 5 15 15.20 101.332 3 2.65 98.33 10 15

99.2698.94 100.01Mean
90.4649R.S.D. 91.1590.928
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Table 5
Statistical comparision between the results of the proposed
method and the Pharmacopoeial method

ProposedCompound Pharmacopoeial
methodmethod

Primidone
100.0291.4699.0090.74Mean9S.D.

4n 7
0.547Variance 2.131
1.336 (2.132)Student’s t(0.95)-test

F ratio (0.05) 3.685 (6.1)

Clorazepate
dipotassium

Mean9S.D. 97.0091.36 99.9790.71
n 4 9

0.5041.849Variance
Student’s t(0.99)-test 3.72 (3.747)

3.66 (6.4)F ratio (0.05)

Chlorzoxazone
Mean9S.D. 98.4591.22 99.9890.79

64n
Variance 0.6241.488

2.5 (2.77)Student’s t(0.975)-test
2.38 (6.2)F ratio (0.05)

To assess the efficiency of the proposed method
phenobarbital was mixed with reference sample of
primidone, 2-amino-5-chlorobenzophenone was
mixed with reference sample of clorazepate
dipotassium and 2-amino-4-chlorophenol was
mixed with reference sample of chlorzoxazone in
different ratios. The three mixtures were analyzed,
each compound with its optimum conditions (see
Table 2). It is obvious that primidone and pheno-
barbital were determined with an accuracy of
99.2590.685, and 99.0490.893, respectively.
Clorazepate dipotassium and benzophenone were
determined with an accuracy of 98.0291.650,
and 98.2391.252, respectively. Also chlorzoxa-
zone and 2-amino-4-chlorophenol were deter-
mined with an accuracy of 99.2690.40, and
99.3091.88, respectively.

The proposed method is applied for the deter-
mination of primidone in Mysoline tablets, clo-
razepate dipotassium in Tranxene capsules and
chlorzoxazone in myolgin capsules with an accu-
racy of 99.2090.456, 98.1291.25, and 98.459
1.23, respectively (Table 3).

The validity of the proposed method was
checked by applying the standard addition tech-
nique, whereby the authentic added of drugs was
determined with an accuracy of 99.2690.464 for
primidone, 98.9490.928 for clorazepate dipotas-
sium and 100.0191.15 for chlorzoxazone (see
Table 4). Table 5 shows a statistical comparison
between the results of the spectrodensitometric
method and the pharmacopoeial method.

The calculated ‘t ’ and ‘F ’ values were less than
the corresponding theoretical values and there
was no significant difference between the two
methods with respect to both precision and
accuracy.
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