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ABSTRACT

A simple and rapid spectrophotometric
method is described for the determination
of antazoline and naphazoline either singly
or in combinatic.:, The method 18 based on
the tnteraction of both drugs in the form
of base with chloranil in acetonitrile at
room temperature.. The interaction products
of antazoline and naphazoline exhibit two
Amax, one at about 300 nm for both drugs
and the other at 448 and 510 nm for anta-
zoline and naphazoline respectively. Diff~-
erent variables have been studied to optimize
the reaction conditions for both drugs.,
Beer's law 18 obeyed for both drugs over a
range of o=46 ug/ml, Interference studies
are carrted out and the application of this
procedure for the determination of anta-
goline in single component tablets and in
combination with naphazoline in nasal drops
18 given with good recovery range(99.4-
99.9%). Synthetic mixtures of antazoline
and naphazoline are satisfactorily analyzed
simultaneously with good recoverics.

INTRO. . CTION

The frequent and popular utility of antazoline and
naphazoline as effective antthistamines and/or vasoconstri-
ctors led to extensive research to develop methods of ana~
lysis for these compoundst Among these are spectrophoto-
metric methods for simultaneous determination of both drugs
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and by interaction with dimethylaminobenzaldehyde7- Anta-

: : : . . . . 8
zdline givegcolour by inter:.ction with cobaltithiocyanate |,

: : : : : v T :
n1trous acid and P—-nitrophe:;ldiazonium salts”. Naphazoline

was determin=d

colorimetricelly by interaction with sodium
11

: . i . 12 ..
NLTYOoprusside » ammonlium riinikate” 7 | and 3,5-dinitrobenzon

7
chloride™"

and naphazolineld,i6,

, Potentiometric’’ and gravimetric?Ys?1

methods have been also repo::zed for the analysis of either

antazoline or naphazoline.,

Since binary mixtures of antazoline and naphazoline

are frequently indicated: for the treatment of histamine in-

duced nasal and occular congestions, quantitative analysis

of such mlxture 158 an important subject for many pharmaceu-

analysts and cannot be considered yet 1deal.
quently,

the

EXPERIMENTAL
Apparatus

Zelss spectrophotoﬁetur'PME DL(Zeiss,

Oberkochen,
West Germany).

antazoline sulphate, and

Chlg .-~

charcoal) and hag

naphazoline nitrate were used as working standards.

nil was crystallized twice from benzene(
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a melting point of 289°. All chemicals used throughout this
work were of analytical-reagent grade., 0.1% w/v Chloranil
in acetonitrile was }reshly prepared. 20% w/v Sodium hyd-

oxide was prepared in distilled water.

Standard preparations

For antazoline and naphazoline salts: Weigh accura-
tely about 10 mg of the salt (antazoline hydfochloride, '
antazoline sulphate or naphazoline nitrate) and transfer
quantitatively into a small separating funnel. Dissolve in
10 ml distilled water, then add 2 ml of 20% w/v sodium hyd-
roxide solution. Extract the liberated base with five quan-
tities each of 25 ml of solvent ether. Wash the combined
extracts with successive quantities, each of 5 ml of disti-
lled water. until the last washings are neutral to 1litmus
paper. Lvaporate the ether extract till dryness. Dissolve
the residue 1in acetonitrile nnd dilute Quantitatively SO as
to obtain a stock of 0.2 mg/ml of antazoline or naphazoline.

Prepare working solutions by appropriate dilution with aceto-

nitrile,

Sample preparations

' For lab-made mixtures; Weigh accurately calculated
quantities of antazoline sulphate and naephazoline nitrate
80 as to obtain mixtures 0. both drugs in ratios of 1l:1,
10:1, and 20:1, Extract the powdered salt of each mixture
88 under :sStandard preparation for antazoline and naphazo-
line beginning with (add 2 ml 20% w/v sodium hydroxide...).
Dissolve the residue in acetonitrile and dilute quantita-~

tively so as to obtain three synthetic mixtures in retios

of 1:1, 10:1, and 20:1 of antazoline sulphate inaphazoline
nitrate., ' '

For tablets: Weigh and powder twenty tablets. T,

- &n accurately weighed quantity of the powders;equivalent to
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about 10 mg of antazoline base, add 50 ml of water, shake
continuously for fifteen minutes, and filter. Proceed as
under standard preparation :or antazoline and naphazolin=»
salts beginning with (add 2 ml of 20% w/v sodium hydroxide
S501UutioN.eeoesesese)s '

For eye drops: Measure accurately a quantity of eye
drops «jquivalent to about 10 mg of antazoline base and mix
with 10 ml of water, Proceed as under antazoline prepara-
tion for antazoline and naphazoline salts beginning with

(add 2 ml of 20% w/v sodium hydroxide solution......).

Procedure
Pipette 0.3 ml of the drug solution (antazoline or

naphazoline base) into 2 ml volumetric flask, add 0.2 ml of
chloranil, Complete to volume with acetonitrile and mix
~well, Leave to stand at room temperature for thirty to
forty minutes then measure uhsorbance against a blank tre-~
ated simultaneously at Amax 8 nm for antazoline and S10 nm
for naphazoline,

For synthetic mixtures or pharmaceutical preparations
containing antazoline and naphazcline, measure absorbance

at *max LL8 and 510 nn. Calculate the concentration of

elther compound from the following aquations®™

C = A Qo
1 / |

X X { (b-m),{b-a) }

1

C_ = A, / 32X{ b X (m-a) / m X (b-a) }

y 2

Where_Cx and Cy are the concentrations of antazoline and
naphazoline . respectivelj;, calculated as g/100 ml; A denotes
the absorbance of 1 cm layer of the measured solution; o

‘and B represeat.the values of A (1%, 1 ecm) for antr -oline

and naphazoline_ respectively; the subscripts 1 and 2 refer
to 4Lk8, and 510 LV ;s m= . a=tt /0 . b=
, 51 nm respectively; AE/Al, 8 2/ l,bﬁz/ﬁl.
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RESULTS &ND DISCUSSION

When chlorenil in dioxane was interacted withantezoline
or naphazoline 1in various solvents namely ethanol, isopro-
panol, dioxane and benzene, 1t gave the same absorption
spectrum with the same wavelength at Amax 550 nm,

Using acetonitrile solvent for all the interaction
products, particular attention was focused on the corres-
ponding absorption spectra which are quite different.

- The absorption spectra (Fig.l) exhibit two maxima . for
each drug: at Amax 320 and Li48 nm for antazoline and at Amax
298 and 510 nm for naphazoline. The 52 nm difference 1in
the visible region seemed to‘be the ideal experimental set-
up for the quantitative determination of antazoline and
naphazoline in binary mixture by simul’t;aneous* equations.

In order to determine the optimal reaction conditions,
investigations were carried out to study the different para-
meters affecting the formatici of the interaction products
of chloranil with both antazo.iine and naphazoline in aceto-
nitrile solvent.

The effect of chloranil concentration on the inten-
sity of the coloured product was studied at different_time
intervals.,

Figure 2 iliustratessthat the reaction of 1 mg/ml
chloranil with antazoline in'auétonitrile shows maximum abs-—
orption value after thirty minutes. It then remained stable
'for further thirty minutes. With higher chloranil concen-
tration (2 mg/ml and 3 mg/ml), the intensity of absorption
decreased. ' -

Figure 3 indicates, that there is no appreciable change
in the absorption intensity of the coloured product of

naphazoline at Amax 510 nm with different chloranil concen-

tration at certain time intervals . The colour of the
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chromogen was developed after ten minutes and remalned stable -

for at least ninety minutes. Accordingly,l mg/ml chlovas 1
was selected as the suitable concentration with both anta-
zoline and naphazoline. 1n acetonitrile.

Stability of the coloured chromogen of both antazol-
ine an. naphazoline with chloranil was studied at different
time 1utervals,

Figure 4 illustrates that,the spectrum of the yeliow an-
tazoline chloranil chromogen at the ultrd violet band ex-
hibits & hyperchromic effect by time, while at *mex U448
nm, maximum absorption intengity was attained after thirty
minutes, then decreased by time with the colour disappea-
rance after ten hours.

On the contrary, the red chromogen of naphazoline
chloranil (Fig. 5) shows higher stability at A*max 510 nm
even after two days, with sliight increase in the absorption
intensity at Amax 293 nm. ﬂ

Consequently the naphazoline chloranil chromogen in
acetonitrile seems to be of higher stability compared with
antazoline chloranll chromogen.,

The effect of temperature and heating time on the
absorption intensity and statility of the interaction pro-
ducts of both drugs was studicd., It was found that maxi-
mum absorbance for the colo&red reaction of antazoline
chloranil system in acetonitrile was attained by leaving
the reactant wmixture at room temperature for thirty minutes-.

. &
It remained unchanged for at least further twenty five minw

utes) (Fig. 6).

In order to increase the reaction rate, the recuctants

were heated at three differeic temperatures in a thermos=:

tatic water bath., Figure 6 indicates that,on heating at




36 S.R:EZ-Shabow'Ligz_aZ

h5120, the yellow colour developed after ten minutes and ’
remained stable for further ten minutes. A slight increase
in absorption occured during the further twenty minutes, fol-
lowed by an abrupt decrease in the colour intensity . For
the other two temperatures 60° and 800, the colour. . was deve-
loped after ten minutes but with lower absorption velue, and
decreased gradually afterwards, These findings indicate,that
the absorbance peasurement afi r thirty minutes at room tem-
perature is the optimum for cstimating the developed yellow
coloured chromogen at Amax hLi8 nm,
For antazoline~chloranil chromogen, Table l,indicates
that ,neating in a thermostated water bath at 45, 60, and 80+ . -
2° at different time intervals has a hypochromic effect..
At room temperature, the chromogen at Amax 510 nm
developed after ten minutes ::d remained stable for at least
cne hour. ©So the reaction of naphazoline with chloranil in

acetonitrile was carried at room temperature and measured

within one hour.,

Under the optimal reaction condition, Beer's law is

obeyed for antazoline and naphazoline at *max LLS and 510nm

respectively (Table 2),

Analysis of synthetic mixtures of antazoline sulphate:

naphazoline mitrate in the ratios of 1:1,10:1,and20:1 calcu-
lated as g/100 ml, was solwved by simultaneous equations.,
Table 3 shows ,that when antazoline sulphate and naphazoline
nitrate are present in binary mixture of ratio 1:1 it can be
analyzed simultaneously witdh good recoveries for each drug.
Yor mixtures of ratios 10:lar: 20:1 only antazoline sulphates
the major component7can be an..iysed without any interference
from naphazoline nitrate.

The proposed method gave accurate and reproducible results when
applied for the enalysis of pharmeceutical preparations containing anta-

zoline either singly or in presence of naphazoline(Table 4) without in-

terference from the commonly encountered exciplents or additives,

l-l H_lj;f
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Table 1:
Hmﬂmwmndwon product of naphazoline chloranil chromogen in acetonitrile at

dosage forms and with

wn

.

f antazoline

wion o

r

rmng

naphazoline in combination.

Dete

Amax 510 nnm,

Titme of reaction

Room temperature

Absorbance at?*

(minutes) 269 459 6 09 80°
10 0#320 0.310 0.30C 0.283
20 0.320 0.307 0,306 0.278
30 0.320 0.307 0.286 0.270
L0 0,320 0.290 0.275 0,252
50 0,320 0.284 0.260 0.240
60 0.320 0,260 0.2ks5 0.210

* Average of three determinations

The above mentioned temperatures were kKept unchanged within + 2

Table 2: Linearity data fcr the reasction of antazoline in acetonitrile,.

LPUG Apparent molar Cilibrasion H:wm%mmvw Stope Correlation coeffictent
Anax absorptivity Linearity range
nm ug/ml b
Antazoline 448 4, L457x103 5-45 ~0.0105 0.0173 0.9993
Naphazol~- 3 | | |
ine 510 2,2k43x10 5-50 -0.0199 0.0114 0.9996

o e P ——- =
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Table 3: Determination of synthetic mixtures of antazoline and nmwwumoﬁ.bmu. salts using simaltaneous
equatiams,
Synthetic mixture Added g/ 700 mi . . Recovery % .
Bmﬁamommnﬁ naphazoline antazoline naphazoline antazoline gﬁxﬁnwesm
_.r : 1 0.0015 0.0015 100,78 99.8k4
SD=+0, 462 SD=+0, 777
(CV= 0,458 ) (CV= 0.778 )
10 : 1 0.0030 0.0003 101.25 not determinable
-  SD=+0.598
( cv= 0.590 )
20 : 1 0.0030 0.00015 99.940 not determinable
_ SD=+, 4Tk
(CV= LTk )

x Antazoline was calculated as antazoline sulphsate,
y Naphazoline was calcul-::? a5 naphazoline rl-rate,

v

Table 4: Application of the proposed method for the analysis of antazoline in pharmaceutical preparations

Formulation Clatmed Found
mg mg %
Antistine
tablets 100/+ab, 99,05 99.05
. SD=+0,159
(CV= 0,168)
Antistine =
privine drops 5/md 4.9k 98.80
SD=+0, 370
CV= 0.431)

bbﬁ%mﬁbm tablets: ﬁ_.mﬁmmuwmummy ._nm.“._..n.o.
Antistine privine drops: (Swisspharma,
naphazoline nitrate,

Added
mg

15

15

Recovery
‘-
99.9
SD=+0, 403
(cv= 0.407 )
9.4
SD=+0,530
(Ccv= 0.534)

mgi Each tablet contains 100 mg of antazoline c%&.onE.oH.mmm..
Cairo, Egypt) Each ml contains > mg antezoline sulphate and 0.25mg
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Fig. 2: Effect of time on the intensity of the interaction coloured product

of antazoline with different chloranil concentrations in acetonitrile

at - A max 443 nm,
Chloranil concentration,(.......) 1 mg/ml,(——) 2 mg/ml,
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Fig. 5: Absorption spectra of the interaction product of naphazoline with

::::: y10-15 minutes, (Qu—O—o0) 60 minutes, ( . . . .)80 minutes,
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Effect of temperature and heating time on the absorption intensity
of the interaction product of antazoline with chloranil in aceto-
nitrile at A max 448 nm.
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