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DIRECT DETERMINATION OF ANTAZOLINE
AND NAPHAZOLINE IN MIXTURES

8. 0. O0Othman
Research and Development Department
Dar Al-Dawa Development and Investment Co.,

Na'ur - Jordan.

ABSTRACT

The simultaneous determination of antazoline sulphate
and naphazoline nitrate in nasal and ophthalmic mixtures
was achieved using a direct and simple spectrophotomtric
method. The absorbance of a suitable dilution of the mixt-
ure was read at two wavelengths, viz. 271 and 281 nm and
the cancentration af each in the mixture was calculated by
solving for two simultaneous eguations. The choice of wave-
lengths was such that antazoline shows weak absorption
while naphazoline exhibits maximal absorption. The method
proved to be simple and rapid with a good degree of repro-

ducibility.
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INTRODUETION

Antazoline and naphazoline are commonly used in nasal
and ophthalmic solutions in concentrations of 0.50% (w/v)
gnd 0.025% (w/v) respectively, far the local relief of

nasal and occular allergies.

Both antazoline and naphazoline are basic substances
having pKa values of 10.0 and 10.4 respectively, and are
therefore, officially analysed by non-aguecus titrimetric
methodgz.They have also been determined spectrophotometri-
cally by charge transfer complex formation with iodine3'5.
Furthermore, other methods of amalysis have been employed
for their determination. Antazoline was determined by a
colour development reaction in biolaogical Fluidse, and
naphazoline was quantitatively assayed in pharmaceutical

mixtures by an anticircular TLC methnd7.

In combination, antazoline and naphazoline can be
determined colourimetrically, since they exhibit colour
reactions with nitric acid and formeldehyde/sulphuric acid,
respectivelya. However, these methods are both tedious and
time consuming. Quantitative HPLC determination of combina-
tions of antihistamines and decongestant drugs including
antazoline and naphazoline was carried out by Koziol et al.9

in s0lid and liquid dosage forms using ian-pair chroma-

tography.

In this study, a direct and simple spectrophotometric

method for the simultaneous determination of both antazoline
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and naphazoline was used eventhough both substances have
goverlapping UV absorption spectra. The method is based an
measurement of absorbance at two wavelengths and the sub-
sequent calculation of the concentrations of the two com-
ponents in the mixture by solving for two simultaneous

equations.,

EXPERIMENTAL

Materials:

Antazoline sulphate and naphazoline nitrate were obt-
ained from Chemische Fabrik Schweizerhall, Basel. The water

used was double distilled in glass apparatus.

Standard Solutions:

Antazoline Sulphate: An accurately weighed amount of
arogund 50 mg was dissolved and made up to 50 ml with dis-
tilled water and 20 ml of this solution was further dilu-
ted to 100 ml with distilled water.

Naphazoline Nitrate: Around 50 mg were accurately weighed
intoc a 100 ml volumetric flask and made up to mark with
distilled water. 2 ml were then diluted to 100 ml with

water.

Sample Preparatiaon:

The procedure involved no priaor preparation or sepa-
ration and only a8 twenty five-time dilution of the drops

was made with distilled water.
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Absorbance Measurements:

These were obtained using a UV-VUisible Beckman DU?7
spectrophotometer (Beckman Instruments Inc.,Irvine, Calif.
92713). The approprieste dilutions were measured in a 1-cm

cell at 271 and 281 nm against a water blank.

Calculations:

The concentrations of antazoline sulphate and napha-
zoline nitrate in the unknown mixture were calculated us-

ing the equations:

271 271 271
A = EA DA d + EN EN O cevececacenaslT)
281 281 2681
A = EA EA d + EA EN O ceconvasoaaal2)
where, A271 and A281: Absorbance of the mixture

at 271 and 281 nm, respectively.

E§71 and E§B1: Extinction coefficient of antazoline

sulphate at 271 and 281 nm, respectively.

271 281,

EN and EN ! Extinction coefficient aof naphazoline

nitrate at 271 and 281 nm, respectively.

EA and BN: Concentrations of antazoline sulphate and

naphazoline nitrate in the unknown mixture.
Substituting for CN in equation 1 and EA in equation 2, and

rearranging:

£271 4281 _ Eza1 a271
C - N N - (3)
A - g2771 gedl Eze1 E271
N A - N A
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E271 A281 . Ezm A271
C - A o e (W)
N E271 EZB‘I EZB’I E271

A N - A N

RESULTS AND DISCUSSION

The values of the extinction coefficients (E 1%, 1cm)
for both antazoline sulphate and naphazoline nitrate were
obtained at 271 and 281 nm using standard solution having
concentrations comparable to those of the diluted sample
golution (Table 7). The extinction coefficient values obt-
ained for naephazoline nitrate were close to those guoted in
the literature 10 ( E271 = 215; E281 = 250), however, anta-
zoline sulphate does not exhibit maxima at these wavelengths

but shows absorption peaks at 241 and 291 nm ( Figures 1 and

2)

TABLE 1

The Extinction Coefficients ( € 1%, 1 cm) of Antazoline

Sulphate and Naphazoline Nitrate.

1
Substance E271 + S5.D. E28 + S5.D.
Antazoline Sulphaete 54.8 + 0.03 51.1 + 0.04
Naphazoline Nitrate 214 + 1.10 247 + 0.90
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FIGURE 1
UV Absorption Spectrum of Antazoline Sulphate.
ABS,

i 1 1 1 =)
240 260 280 300 nm
FIGURE 2
UV Absorption Spectrum of Naphazoline Nitrate
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Since both substances contribute to the total absor-
ption of the mixture at both wavelengths selected, there-
fore, measurements of absorbance at the two wavelengths
will result in two egquations that can be solved simulta-
neously to calculate the unknown concentrations in the
mixture. However, in order for this method to be applied,
the absorption of both substances has to be additive at
both wavelengths. This was confirmed by taking the absor-
bance measurements of a mixed standard solution of the tuwo
substances. The mixed standard was prepared by diluting
20 ml and 2 ml of the concentrated stock solutions of
antazoline and naphazoline, respectively, to 100 ml with

distilled water.

The reproducibility of the results in the analysis
of both antazonline and naphazoline is depicted in Table 2.
Both determinmations showed good reproducibility, however,
the calculated concentrations of naphazoline were con-

sistently lower than the theoretical value.

The absorption spectra of both substances in water
depicted in Figures 1 and 2 show two maxima for antazo-
line sulphate at 241 and 291 nm and four maxima at 271,
281, 288 and 291 nm for naphazoline nitrate. The greatest
absorptivity exhibited by naphazoline was observed at
271 and 281 nm. Since antazoline is generally present in
much higher concentrations than naphazoline in pharma-
ceutical mixtures (0.50% and 0.025%, respectively), there-

fore, the choice of wavelengths used in this method was

RIGHTS

i,



Drug Development and Industrial Pharmacy Downloaded from informahealthcare.com by Biblioteca Alberto Malliani on 01/24/12

For personal use only.

1264 OTHMAN

TABLE 2

The Reproducibility of the Calculated
Concentrations of Antazoline Sulphate

and Naphazoline Nitrate.

Sample Conc. of Antazoline Conc.of Naphazoline

(% w/v) (% w/v)

1 0.509 0.0241

2 0.513 0.0230

3 0.480 0.0239

4L 0.486 0.0245

5 0.521 D0.0236

6 0.489 0.0238

7 0.516 0.0243

8 0.L87 0.0251

9 0.452 0.0238

Mean = 0.500 Mean = 0.0240

§. D. =+ 0.20 x 1073 5.0.= 0.035 x 107°

guch that antazoline shows weask absorption while naphazo-

line exhibits maximal absorptiaon.
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