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HIGH PERFORMANCE LIQUID CHROMATOGRAPHIC IDENTIFICATION OF NAPHAZOLINE
AND ITS DEGRADATION PRODUCT IN NASAL PREPARATIONS

NAFAZOLIN VE PARCALANMA URUNUNUN NAZAL PREPARATLARDA YUKSEK
PERFORMANSLI SIVI KROMATOGRAFISI ILE TESHISI
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A simple, selective and rapid liquid chromatographic
method is described for the identification of degradation

product (naphthylacetylethylenediamine) of naphazoline °

in nasal drops. The plasebo, standard and sample solutions
were chromatographed using a L Bondapac Cigcolumn
and eluent pH 2.2 phosphate buffer/MeOH (7/3, v/v)
at aflow rate of 1 ml/min and detected at 280 nm. The
peat purities were cheched by photodiodide array (PDA)

facility.

Asidik ve notral pH'da stabil, alkali pH'da I-
naftilasetiletilendiamin ve 1-naftilasetik asidi vererek
bozunan bir madde olan nafazolin hidrokloriir nazal
soliisyonlarda dekonjestan olarak kullamlan alfa
adrenerjik etkili bir ilag etken maddesidir. Farmasotik
preparatlarda nafazolin hidrokloriiriin analizi icin
kolorimetri, ITK, likid kromatografisi ve HPLC gibi
degisik yontemler bildirilmis olmakla birlikte bu
calismada nafazolin hidrokloriiriin bozunma iiriinlerinin
tespiti, basit, selektif ve hizly bir metod olan RP-HPLC
ile fotodiyod array dedektor kullamlarak yapilms ve
bu yontem diger numunelere de uygulanmistir.
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Introduction

Naphazoline is a sympathomimetic agent
with marked alpha-adrenergic activity. It is
used in nasal preparations as decongestant(1).
The methods applied for the analysis of
naphazoline have been reviewed(2) and co-
lorimietry, TLC and HPLC have been represented

as methods of analysis for this compound in
various preparations. A liquid chromatographic
method for the determination of naphazoline
in rat plasma has also been described(3). The
HPLC methods(4-8) mentioned above have
been summarized in Table 1.

Table 1. HPLC methods mentioned in reference 2 for the analysis of naphazoline HCI in nasal preparations

Column Mobile phase Detection system Preparation Lit Noj
10 um octadecylsilane 0.08 M HCI04 (pH:2.2)-MeOH (7/3, v/v) UV)56 nm Ear and eye drop 4
(3.9 x 300 mm) i
10 pm octadecylsilane MeOH-Water (2/3, v/v) UV979 nm Ophthalmic formulatior} S
(4 x 250 mm)
S um cyano Dilute phosphate solution (pH:3)-acetonitrile UV 225 nm Ophthalmic formulatior] 6
(4.6 x 150 mm) (3/2, viv)
5 um octadecylsilane 0.05 M phosphate solution (pH:6.6)-acetonitrile UVy)70 nm’ Ophthalmic formulatiory 6
(4.6 x 250 mm) ( 4/1, v/v) containing 0.07 M triethylamine
10 pm phenyl Water-methanol-glacial acetic acid(55/44/1, v/vIv) UV)s54 niii Tablets and capsules 7
(4 x 300 mm) containing 0.005 M heptane sulfonic acid sodium salt
10 pm phenyl Water-acetonitrile-glacial acetic acid (74/25/1,v/vIv) - UVjg0 nm Nasal solution 8
(4 x 30mm) containing0.005 M heptane sulfonic acid sodium salt .
+Correspondence
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Naphazoline has been shown to be relatively
stable in acidic or neutral solutions but can
easily be hydrolized in alkaline media, the
main degradation products being I-nap-
hthylacetylethylenediamine and  1-nap-
hthylacetic acid(9). Thus identification of these
products in preparations is an important issue
in stability tests. The European(10) and British
Pharmacopeias 1988 (11) give a TLC method
for the identification of !-naphthylacetyl-
ethylenediamine in the presence of naphazoline.
Other methods reported for the analysis of
1-naphthylacetylethylenediamine include column
chromatography followed by UV(9,12) and
HPLC(6) assays.

In this study we developed a simple, selective
and rapid RP-HPLC method for identifying
degradation products of naphazoline in nasal
preparations by using photodiodide array
detector.

Materials and Methods

Instruments: Waters Liquid Chromatograph, U6 K
universal injector HP HO40M (photodiodide array

detector, PDA) with Column p-Bondapack C-18, 5u
(300x4.6 mm id). pH meter (Sesa, Model 1400)

Operating conditions: Isocratic mobil phase: pH 2.2
phosphate butfer-MeOH (7/3 v/v), flow rate: 1 ml/min,
pressure: 1000 psi, temperature : 25°C, detection 280
nm : PDA (190-600 nm), sample conc. : 400 pg/ml,
injection volume : Sl

Chemicals : The chemicals used for the preparation
of the mobile phase were from E. Merck (Darmstadt,
Germany) and from Sigma (USA). All solvents used
were of analytical grade. USP naphazoline standard
was obtained from Refik Saydam Central Institute of
Hygiene and placebo nasal solution was prepared in
our laboratory.

Preparation of the phosphate buffer pH 2.26: 28.5 ml
2N NaOH, 9.5 ml o-phosphoric acid and 3.275 ml
hexylamine were made up to volume (1 1t) with water
and the pH was adjusted to pH 2.26.

Preparation of placebo nasal solution: 10 ml of the
placebo nasal solution was made up to 25 ml with
walter.

Preparation of sample solution:: 10 ml of the nasal
preparation was made up to 25 ml with water.

Precision of the system: 5 replicates of standard nap-
hazoline solution were injected successively and the
retention times of each run was recorded. Precision of
the method was determined by measuring the retention
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times of the sample solutions corresponding to the
naphazoline standard.

Results and Discussion

Naphazoline hydrochloride (I) is prone to
hydrolysis at alkaline pH and easily gives
1-naphthylacetylethylenediamine hydrochloride
(I1) (Fig.1) due to the opening of the imi-
dazoline ring. Thus, the pH of the nasal solution
is important for the preservation of the pro-
duct.

So far few methods (6,9,12) have been
described in the literature for the identification
of 1-naphthylacetylethylenediamine in presence
of naphazoline.
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Fig. 1. Naphazoline HC1 (I) and 1-naphthylacetyl-
ethylenediamine HCI (II)

Deu to similar UV profiles of naphazoline
HCl and 1-naphthylacetylethylenediamine
HCI (Fig. 2), spectral methods are not useful
to identify this degradation product. In addition
to the colorimetric method given in BP 1988,
two methods are described in the literature
which use column chromatography for the
separation of the two compounds (9, 12) while
another method applies RP-HPLC with cyano
column (12).

In this study we developed a more practical
and cheaper method for the identification of
1-naphthylacetylethylenediamine HCl in nasal
drops without prior separation. :
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Fig.2. The UV spectra of naphazoline HCI (I) (0.019 mg/ml in ethanol) and 1-naphthylacetylethylene-
diamine HCI (If) (0.02 mg/ml in ethanol) '

Table 2. The retention times and precision of commercial sample solution

Sample No Rt paphazoline Rigegradation product

1 8.704 . 11.166

2 8.682 11.025

3 8.625 10.698

4 8.574 10.682

5 8.497 10.910
x: 8.6164 x: 10.8962
S.D.: 0.1190 S.D.: 0.2090
R.S.D.: 1.38% R.S.D.: 1.91%
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Fig.3. The HPLC chromatogram of placebo nasal solution

The selectivity of the method was assessed
by injecting the placebo nasal solution and pcak
purity test by PDA in the wavelength range
of 190-600 nm. The chromatogram (Fig.3) thus
obtained has not shown any remarkable peak

at the retention times of naphazoline
standard and peak purity check has indicated
lack of interference.

The reproducibility of both instrument and
the method was assessed with satisfaction on

2.

The method was applied to 5 commercial
products produced at different dates, and drawn
from the market duc to stability problems. As
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the basis of the precision values given in Table

can be scen in Fig.4., the HPLC chromatogram
of the products show two resolved peaks [R=
2.74 (n=5), S.D. 0.013,R.S.D.=0.47%] onc
of which belongs to naphazoline (Rt= 8.61)
[compared with UV spectra of standard
naphazoline (Fig.4 a,b)] while the other, to the
degradation product (Rt=10.89) and the
PDA-UV spectum (Fig.4 ¢, d,e.f,g) is completely
in accordance with the onc given for 1-
naphthylacetylethylenediamine (Fig.2) in the
literature(2).

Thus, it can be concluded that this method
is rapid, reproducible and selective for testing
the existance of degradation in nasal drops
containing naphazoline.
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Fig.4. The HPLC chromatogram and UV-PDA spectra of a-g

a: Standard naphazoline HCI in placebo nasal solution, b: Standard naphazoline HCI in water (400ug/ml)
c:Sample 1, d: Sample 2, e: Sample 3, f: Sample 4, g: Sample 5
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