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ABSTRACT

A multicomponent, spectrophotometric method has been developed for the simultaneous
determination of sulphacetamide, sulphanilamide and major degradation products in
photolysed solutions. It is based on a three component (Sulphacetamide, sulphanilamide
and azobenzcoed, 4'-disulphonamide) assay at pH 4.0 using 258, 268 and 320nm as
analytical wavelengths. The blue oxidation product of sulphanilamide is determined
independently at 550 nth. The reproducibility of the method judged by the analysis of
synthetic matures, is within f 5%. The method is stability indicating for the assay of
sulphacetamide in degraded eye-drop preparations and could also be conveniently used
for photodegradation studies.

Introduction

Colorimetric methods in conjunction with chromatography arc generally employed
for the assay of sulphonamide mixtures. The most commonly used method is Bratton-
Marshall method (1) which is based on diazotization of the sulphonamide with sodium
nitrite, coupling the diazo compound with N-(1-napthyl)-ethylcnediamide, and measuring
the absorbance at 545nm. Several workers have applied direct spectrophotometry to the
assay of sulphonamide mixtures (2-5) and azo and azoxy derivatives of sulphanilamide
(6) or used colorimetry after chromatographic separation of sulphanilamide (7) and
sulphacetamide (8) in degraded solutions.

In the present work an attempt has been made to develop a multicomponent
spectrophotometric method for the assay of sulphacetamide and its major photo-
degradation products present in photolysed solutions. The method is stability - indicating
for the assay of sulphacetamide and could be conveniently used for the determination of
the drug in eye-drop preparations.

Materials and Method

Sulphacetamide (Sigma) and sulphanilamide (BDH) were recrystallised from water-
ethanol mixture and water respectively. Azobenzene-4, 41-disulphonamide was
synthesised by the method previously reported (9). The blue oxidation product of sul-
phanilamide (C;0H,50,Ns) was prepared by the method of Barkan and Goldsmith (10).
All reagents and solvents were of analytical grade unless otherwise stated.
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Photolysis of Sulphacetamide

A 10°M solution of sulphacetamide (or sulphanilamide) at appropriate ph was
placed in a 250m1 stoppered silica flask and deoxygenated for 30 minutes by bubbling
oxygen free nitrogen. The solution was irradiated with a Philips 30w mercury discharge
UV tube (emission energy at 254nm=8874%, this wavelength almost corresponds to the
absorption maxima of sulphonamides). A magnetic stirrer was used to stir the solution
during irradiation. The flask was immersed in a water-bath maintained at 25+ 1°C. Assay
Procedure:

A 1ml aliquot of the photolysed solution was transferred, at suitable intervals, into a
20ml volumetric flask and made upto volume with citrate buffer of pH 4.0. The contents
were thoroughly mixed and the absorbance was measured at selected wave-lengths on
Shimadzu-240 spectrophotometer. The absorbance of blue oxidation product of
sulphanilamide was deatermined independently at 550nm. The assay was carried out in a
dark room under dim light.

Aqueous solutions of sulphacetamide (so), on photolysis, yield a number of products
some of which have been identified (11). A scheme has been developed to assay
sulphacetamide and its major photodegradation products, viz. Sulphanilamide(s),
azobenzene-4, 4'-disulphonamide (a)and the blue product(b). It is based on the
assumption that the total number of moles involved in the reactionsare to be ac-counted
for as a criterion for the reproducibility of the assay method. One mole of sulphacetamide
on photolysis produces one mole of sulphanilamide. Since two molecules of
sulphanilamide are involved in the formation of azobenzene-4,4'-disulphonamide, its
mole equivalent in terms of sulphanilamide would be twice (2a).As five molecules of
sulphanilamide are assumed to participate in the formation of blue product (C3oH»5s0,N5s),
its mole equivalent in terms of sulphanilamide would be five times (5b). Thus the total
mole equivalent in terms of sulphacetamide in a particular reaction would be So + S + 2a
+ Sb). Similarly with photolysis of sulphanilamide, which produces the same compounds,
the total mole equivalent would be (5 + 2a5b.)

Absorbance measurements are made at two or three suitably selected wavelengths
and the concentration of various components in photolysed solutions are evaluated by
solving the simultaneous equations directly or by using matrix methods (12).

Selection of Analytical Wavelengths

The absorption spectra of sulphacetamidc and sulphanilamide are markedly altered
with changes in the pH region below 5.0. This enabled us to make a distinction between
the absorption maxima of these compounds. Sulphacetamidc and sulphanilamide exhibit
absorption maxima at 268nm and 258nm respectively (pH 4.0) which may be
advantageously utilised for a two component assay. At pH 4.0 the absorption maximum
of azobenzene-4, 4'-disulphonamide lies at 320nm.

The blue product exhibits a maximum at 550nm at which there is no inteference
from any other photoproduct (Fig. 1, 2-). Choice of pH: In view to the susceptibility of
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sulphonamides to pH changes in acidic solutions, pH 4.0 was chosen as the optimum pH
for assay on the basis of miximum distinction achieved among the absorption maxi-ma of
these compounds.This necessitated the final adjustment of pH to 4. using citrate buffer, of
Beer's Law:

The Validity of Beer's law for each compound, singly and in mixture, has been es-
tablished by preparing synthetic mixtures of varied composition. The reproducibility of
multicomponent assay method of is of the order =5 % (Table 1, 2).

Determination of molar extinction coefficients

The values of molar extinction coefficients calculated by the method of least squares
for sulphacetamide, sulphanilamide and azobenzene-4, 4'-disulphonamidc are reported in
Table 3. The molar extinction coefficient of the blue product at 550nm has been
calculated as 40800 (pH 4.) on the basis of its molecular weight.

Results and Discussion

A set of typical results for the analysis of 3-4 products in photolvsed solutions of
sulphacetamide and sulphanilamide is reported in Table 4 and 5. The assay method, when
applied to the photolysis of sulphacetamide, give uniformly increasing values of
sulphanilamide, azobenzene-4,4'-disulphonamide and the blue product. The assay data on
examination for conformity with the proposed analytical scheme showed an almost
constant molar balance with time.

The values of the molar balance are in good agreement with the initial concentration
of sulphacetamide. Similar assay results were obtained for sulphanilamide and
degradation products (Table 5). The overall loss in total molar concentrations of sul-
phacetamide and sulphanilamide reactions at 50% photolysis is to the extent of 0.3x10*M
(3%) and 0.6x70-"M (6 %) respectively which suggests that certain photoproduets could
not be accounted for, in addition to minor quantities of azoxybenzene-4, 4'-dis-
ulphonamide. However, a gradual increase in its concentration, as the reaction proceeds,
would affect the absorbance at 320nm. one of the wavelengths chosen for the
multicomponent assay. Since azoxybenzene-4, 4'-disulphonamide has a higher molar
extinction coefficient at this wavelength (30900) than that of the azobenzene -4, 4'-
disulphonamide (13200), its presence would then to increase slightly the calculated
values of molar concentration of the latter. Azoxybenzene, 4, 4'-disulphonamide is
formed on the photolysis of sulphacetamide solution by the oxidation of azobenzene-4,
4'-disulphonamide (6). Similarly any interference from the blue product, assayed inde-
pendently at 550nm in the region of the analytical wavelengths, would lead to a little
apparent increase of the molar concentrations of other compounds. Obviously the dis-
crepency in assay results leading to an overall decrease in the total molar balance appears
to he due to the presence of minor substances such as sulphanilic acid (11),
p-hydroxylaminobenzenesulphonamide (13) and unknown products which could not be
assayed.
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FIG.2 VISIBLE SPECTERUM OF BLUE OXIDATION PRODUCT AT PH 4.0
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The proposed assay method is stablity-indicating and has been successfully applied

to the photodegradation studies of sulphacetamide and sulphanilamide. It is specific for
the determination of sulphacetamide in eye-drop preparations which tend to deteriorate in
the presence of oxygen and light.
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