RESEARCH PAPER

Received 4 October 1994
Indian J. Pharm. Sci., 1995, 57(3) pp. 130-132

New Spectrophotometric Methods for the Determination of Pyrithioxine
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Three simple and sensitive spectrophotometric methods for the determination of Pyrithioxine (PYT) are
described. The first method (Method A, Amax : 470 nm) is based on the oxidative coupling reaction of
PYT with 4-Aminophenazone (4AP). The second one (Method B, Amax : 495 nm) depends on the formation
of ion-association complex of PYT with Tropaeolin 000 (TPOOO) which is extracted into chloroform.
The third one (Method C, Amax: 600 nm) is based on the reduction of fe3* to fe?* by the PYT, which forms
the coloured complex with 2,4,6 -tripyridyl-s-triazine (TPTZ). These methods are extended tothe analysis
of pharmaceutical formulations and results compared with the U.V. reference method.

= YRITHIOXINE' is a neurotropic agent, reduce
P permeability of blood brain barrier to phosphate
ions. The reported methods in the literature for the
determination of PYT are HPTLC?, polarography3'4,
HPLC>® and spectrophotometry.7' ' Most of the
spectrophotometric methods possess one or more
deficiencies such as a low A value, time consum-
ing, less sensitive and the necessity of preliminary
treatment (reduction). It is, therefore, of interest to
develop fast and simple procedures for the deter-
mination of PYT in pharmaceutical formulations.

This paper describes the spectrophotimetric
methods for the determination of PYT based on the
oxidative coupling reaction with 4AP in the presence
of potassium ferricyanide or formation of ion-associ-
ation complex with TPOOO (C.l. No.: 14600} or re-
duction of ferric ion to ferrous ion yields a coloured
complex with TPTZ.

EXPERIMENTAL

A Systronics model 106 digital spectrophotom-
eter equipped with 1cm matched glass cells and an
Elico LI-120 digital pH meter were used for all absorb-
ance and pH measurements. .

*For Correspondence.
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All solutions were prepared in doubly distilled
water and all Chemicals of analytical grade were
used. Aqueous solutions of 4AP (1%, Ferak), po-
tassium ferricyanide (4%, Loba), TPOOO (0.2%,
Fiuka) and 0.1M HC! and Methanolic solutions of
TPTZ (0.312%, Loba) and FeCls (0.27%, Loba)
were used. A buffer solution (pH : 10) was prepared
by dissolving 0.34g of ammonium chloride with dis-
tilled water and made up to 100ml with water after
addition of 2.9ml of ammonia solution.'?

PYT pure drug solutions 100 pg/ml and 50 pg/ml
in water and 0.1M HCI were used.

- Procedure

Method A : Aliquots of the standard drug
solution containing 50- 500 ug of PYT, 1 ml of
4AP solution, 1 ml of buffer solution (pH & 10) and
1 ml of potassium ferricyanide were successively
added to 25 m! volumetric flasks. The contents of
each flask were inixed well and made up to volume
with distilled water. The absorbance was measured
against a reagent blank at 470 nm with in the stability
period (up to 15 min.). The amount of PYT present
was calculated from calibration graph.
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Method B: A portion of standard drug solutions
containing 10-150 ng of PYT were transferred into
a 125 ml separating funnel. Then 6.0 m! of 0.1M
HCI and 2.0 mi of TPOOO were added and total
volume of the aque’ous phasé was adjusted to 15
ml with distilled water. The 10 ml of chloroform was
added to each and the contents were shaken for 2
minutes. The absorbance of the separated cloroform
layer was measured at 495 nm against a reagent
blank with in the stability period (1min. - 10hrs.).
The amount of PYT present was calculated from
calibration graph.

Method C: In to a 10m! volumetric flasks con-
taining 20-200 pg pf PYT, 0.5 ml of FeCls, 1.0 ml
of TPTZ were added and volume was brought to 8
ml with distilled water and kept in boiling water bath
for 40 minutes. The flasks were removed from the
bath, cooled and made up to the mark with distilled
water. The absorbance of the coloured complex was
measured at 600 nm against a reagent blank with
the stability period (1min. - E0min.). The amount of
PYT present was computed from the calibration
graph.

Analysis of pharmaceutical formulations

Tablets: An amount of the powdered tablets,
equivalent to 100 mg of PYT was transferred into
a 100m! volumetric flask. About 30 ml distilled water
was added and warmed on boiling water bath for 5
minutes with occasional shaking. The solution was
cooled to room temperature, made up to 100 ml
with distilled water and filtered. Stock solution was
further diluted to make working solutions (100 pg/ml
and 50 pg/ml) with distilled water.

Injection: five ampoules were pooled and an
amount of the freeze dried PYT equivalent to 100
mg of PYT was weighed and dissolved in water.
Stock solution was further diluted to make working
solutions (100 pg/ml) and 50 pg/ml) with distilled
water.
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The above working solutions of tablets and in-
jection were analyzed using the procedures of
method A, B or C. The amount of PYT present in
the sample was computed from the calibration graph.

Suspension; Suspension was thoroughly shaken
and volume equivalent to 100 mg of PYT was trans-
ferred into a 100 mt volumetric flask. Suspension
was dissolved in 10 'l of HCI and made up to 100
ml with water. Stock solution was further diluted to
make working solutions (100 pg/ml and 50 ug/mi)
with 0.1M HCIl and analyzed as according to method
A or Method B. The amount of PYT was computed
from the calibration graph.

RESULTS AND DISCUSSION

Optimum operating conditions used in the pro-
cedures were established adopting variation of one
variable at a time (OVAT)13 method. The optical
characteristics such as Beer's law limits (1ng/ml),
molar absorptivity (1 mole™ cm"_ and Sandell's sen-
sitivity (ug/cm2/0.001 absorbance unit) were found
to be 2-20, 1.42 x 10% 0.032; 1-10, 2.75 x 10°,
0.017 and 2-20, 1.79 x 10* 0.026 for methods A,
B and C respectively. The slope, intercept and cor-
relation coefficients obtained by linear least squares
treatment of the results were found to be 3.08 x
102, 0.062 x 102, 0.9999; 6.03 x 102, - 0.274 x
102, 0.9999 and 3.90 x 102, - 0.182 x 102, 0.9999
for methods A, B and C respectively. The precision
and accuracy of the method was tested by estimating
six replicate samples of PYT with in the beer's law
limits. The percent standard deviation and the per-
cent range of error at 95% confidence level have
been found to be 0.43, 0.45; 0.56, 0.59 and 0.36,
0.37 for methods A, B and C respectively.

These methods were applied for the determina-
tion of PYT in tablets, injection and suspension. In
case of tablets and injection good results were ob-
tained with all three methods. But in case of sus-
pension, method C gave high values. A serious
interference was observed due to the presence of
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Table 1: Assay of Pyrithioxine in Pharmaceutical Formulations

Formulations Labelled Found by proposed method* Found by** Recovery of proposed
amount A B C reference methods, %
method A B C
Tablets 200mgy/tab 198.3 199.5 199.5 199.1 99.7 100.3 99.3
Tablets 200mg/tab 199.2 199.9 200.0 200.5 99.6 99.8 99.8
Injection 200mg/amp  -199.8 200.6 200.4 199.7 100.3 99.1 100.2
Injection 200mg/amp 201.6 201.2 201.3 201.9 99.8 99.8 899.6
Suspension  100mg/sml 98.9 99.6 — 99.3 99.3 100.2 S
Suspension 100mg/sml 99.8 100.3 —_— 1100.2 99.8 100.7 N—
*. Average of six determinations
** U.V. reference method. '°
excipients which appear to react with FeClsz slowly. 3. Lopex Fonseca JM. and Perezdel Molino M.L., An. R,
Method G was extended only for the analysis of Acad Farm., 1983, 49, 455,
tablets and injection. Recovery experiments were . :
. - 4. Belal F., Acta Pharm. Jugosl., 1991, 41, 129,
performed using the standard addition method, re-
sults are shown in Table 1. The results obtained for
. ) ) 5 Belal F. Anal. Lett,, 1989, 22, 1897.
pharmaceutical preparations were compared with
10 :
U.V. reference method ™™ and shown in Table 1. 6. Lopez Fonseca J.M., Totor Valcarce J.C. and Sanz
. o Pedrepo P., Analyst, 1975, 100, 334,
The proposed methods are simple and sensitive
with good precision and accuracy and can be used 7. Sane R.T., Ghorpade U.A, Nadkarni A.D. and
for the routine quality control analysis of PYT in pure Banavalikar V.J., Indian Drugs, 1986, 23, 306.
from as well as pharmaceutical formulations depend-
ing upon the avallab”lty of chemicals and nature of 8. Belal F. Sharaf EI-Din M.K. and Hassan S.M., Anal.
other ingredients present in the sample. Lett, 1986, 19, 1533,
9 Sane R.T.,, Samat R.S,, Nayak V.G. and Nayak V.G.
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