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ABSTRACT

A reverse phase high-pkessure liquid chromatography method for
the quantitation of phenylephrine hydrochloride in a variety of
pharmaceutical dosage forms has been developed. The developed
method did not require the use of a counter-ion to increase the
retention time of phenylephrine, The method is simple, accurate,
precise and reproducible with a percent relative standard deviation
of 0.54 based on 6 injections. The results were in excellent
agreement with the results obtained using a colorimetric methed.
The separation between phenylephrine, the internal standard and
other ingredients is greatly affected by pH changes (between 5.9-
6.1) and the particle size of the column materials (5 micron versus
10 micron). A number of other active ingredients brompheniramine
maleate, chlorpheniramine maleate, phenylpropanclamine and guaife-
nesin, etc.) and the excipients such as parabens and sodium benzo-

ate did not interfere with the assay procedure,
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Figure 1 - STRUCTURE OF PHENYLEPHRINE
HYDROCHLORIDE

BACKGROUND

Phenylephrine hydrochloride (Figure 1) is extensively used in
medicine as a decongestant., Besides the dosage forms containing
only phenylephrine hydrochloride, there are hundreds of commercial-
ly available products containing a variety of other active ingre-
dients. The most commonly added ingredients are brompheniramine
maleate, chlorpheniramine maleate and phenylpropanolamine hydrocho-
ride. In many dosage forms, the excipients such as colors, flavors
and preservatives are also added which can interfere with the
quantitation of phenylephrine hydrochloride.

LITERATURE SURVEY

Among the methods available for the quantitation of phenyle-
phrine hydrochloride are co]orimetricl, ion pair extractionz,
column chromatography3’4 separation using cation exchange
resin with UV spectroscopy5 and paired ion HPLC®. The USP-NF
method’ for most of the dosage forms requires the preparation of
an adsorbant and then column chromatography. For phenylephrine
nasal jelly, the USP-NF method” is based on HPLC using 80%
methanol as the mobile phase. The column chromatographic methods

are very tedious and time consuming. The use of 80% methanol as a
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mobile phase builds up high pressure which can shorten the life of
the column. The paired ion HPLC usually shortens the life of the
costly column and sometimes causes problems with the windows of the
UV detector.

Phenylphrine hydrochloride is a very stable compound. In one
studyﬁ, it was found to be stable for 9 days in an aqueous
solution at 95°, and in 0.5M HC1/0.5M NaOH for 9 days at 25°. This
is why the expiry dates for liquid dosage forms such as elixirs,
nose drops, eye drops and injections are usually long.

The purpose of these investigations was to develop a method
for the guantitation of phenylephrine hydrochloride based on
reverse-phase HPLC without ion-pairing which could be used to
analyze a variety of pharmaceutical dosage forms,

MATERIALS AND METHODS

Chemicals and Reagents: All the chemicals and reagents were either

USP-NF or ACS grade and used as received. Phenylephrine hydrochlo-
ride powder8 was used without further purification.

Apparatus: The high-pressure liquid chromatographgwas equipped
with a muitiple wavelength UV detectorlO and a recorderll.

Columns: Two octadecyl columns (30 c¢cm x 3.9 ™m i.d.12 and 25

cm x 4.6 mm i.d.13) were used.

Chromatographic Conditions: The mobile phase contained 2% (V/V) of

acetonitrile in 0.02M aqueous phosphate buffer (pH 5.9-6.1)14
The flow rate was 2.0 ml/min, the sensitivity was set at 0.04 AUFS
{271 nm) and the chart speed was 30.5 cm/hr. All studies were

conducted at room temperature.
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Preparation of Stock Solutions: A 2.0 mg/ml each of stock solu-

tions of phenylephrine hydrochloride and acetaminophen (the intern-
al standard) in water were prepared. A 0.2% solution of aspirin in
methanol was prepared fresh as needed. Aspirin was used as the
internal standard for a dosage form which contained acetaminophen,

Preparation of Standard Solutions: The standard solutions contain-

ing various concentrations of phenylephrine hydrochloride were
prepared as needed by diluting the stock solution with water.
Before bringing to volume, an appropriate quantity of the stock
solution of the internal standard was added. The most commonly
used concentrations were 225 ug/ml of phenylephrine hydrochloride,
and 120 ug/ml of acetaminophen. When aspirin was used as the
internal standard, its concentration was 320 ug/ml.

Preparation of Assay Solutions; Liquid Dosage Forms: An appropri-

ate quantity of the liquid dosage form representing 12.5 mg of
phenylephrine hydrochloride was transferred to a volumetric flask
(50.0 m1). After adding the internal standard, the mixture was
brought to volume with water.

Solid Dosage Forms: Ten tablets were ground to a fine powder and

an appropriate quantity of the powder representing 12.5 mg of
phenylephrine hydrochloride was weighed accurately. The powder was
mixed with 40 m1 of water and heated to about 80° for 2-3 minutes
in a 150 m1 beaker. Preliminary investigations and a literature
report6 indicated that phenylephrine hydrochloride was stable at
this temperature for at least 9 days. The mixture was cooled, the

internal standard added and brought to volume (50.0 m1) with water.
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It was mixed, filteredl® first 5-7 m1 of filtrate rejected and
then collected for assay.

Treatment of Phenylephrine Hydrochloride Solution with Acid/Base:

To a 10.0 m1 portion of phenylephrine hydrochloride solution (0.25
mg/ml) in water, either 1 ml of VIN NaOH or 1 ml1 of V1IN Hp504

was added. The mixture was boiled for about 5 minutes, cooled,
neutralized, brought to volume (10.0 m1) with water and assayed.

Assay Procedure: A 20.0 ul quantity of the assay solution was

injected into the chromatograph using the appropriate column and
the mobile phase of either pH 5.9, 6.0 or 6.1. For comparison
purposes, the standard solution was injected when the assay eluted.
The standard solution contained the identical concentrations of the
drug and internal standard based on the label claim.

Calculations; Since preliminary investigations indicated that the
ratio of peak heights (drug/internal standard) were related to the
concentrations of phenylephrine hydrochloride (range tested 2.4 to

6.4 ug), the results were calculated using the following equation:

rph x 100 = Percent of the label claim found

rph
RESULTS AND DISCUSSION

The results (Table 2) indicate that phenylephrine hydrochlo-
ride can be assayed in a variety of pharmaceutical products using a
reverse phase high pressure liquid chromatography without the addi-
tion of a counter ion. The results were in agreement (Table 2)
with the results of a colorimetric methodl (Table 2). The ratio

of the peak heights (drug/internal standard) were linear between
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TABLE 2

Assay Results

Percent of the Label

Number Name Claim Found Using
(Table 1) (Table 1) HPLC Colorimetric
Method Method
1 Elixir 100.7 101.1
2 Eye drops 100.5 100.8
3 Liquid 100.0 100.0
4 Nasal drops 1/4% 101.2 101.0
5 Nasal drops 1/2% 100.6 100.1
6 E.C. nasal solution 100.8 101.0
7 Tablets (blue) 98.8 98.3
8 Tablets (white & yellow) 100.9 100.5
9 Tablets (green) 99.3 99.5

2.4 to 6.4 ug of phenylephrine hydrochloride. The percent relative
standard deviations based on 6 injections was 0.54. A number of
other ingredients such as atropine sulfate, brompheniramine maleate,
boric acid, chiorpheniramine maleate, colors, hyoscyamine sulfate,
EDTA, guaifenesin, parabens, phenylpropanoclamine hydrochloride,
scopolamine hydrobromide, sodium bisulfite and sodium benzoate did
not interfere with the assay procedure (Figures 2-3). The internal
standard was acetaminophen for all of the dosage forms studied

except one which itself contained acetaminophen (number 8, Tahle

RIGHTS

i,



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

QUANTITATION OF PHENYLEPHRINE HYDROCHLORIDE 481

DETECTOR RESPONSE

INJECT

=

J UL

Ll i L Ll

é 100 4 8 100 4 8 10
MINUTES

|

o ~FINJECT
HL

FIGURE 2
Sampie chromatograms using column with 10 micron size particles and
pH of the mobile phase was 5.9. Peaks 1-3 are from phenylephrine,
acetaminophen and sodium benzoate, respectively. All the other
peaks are from unidentified excipients, Chromatogram A is from a
standard solution; B from an elixir (Table 1) and C from E.C. nasal
solution (Table 1). For other chromatographic conditions, see
text,

1). For this product, aspirin was used as the internal standard
(Figure 3C). When aspirin was used as the internal standard, there
was a small separate peak from salicylic acid (peak 5, Figure 3C)
which is usually present in aspirin,

It is interesting to point out that the pH (between 5.9 to
6.1) and the columns (10 micron versus 5 micron size particles)
affected the separations of ingredients. For example at pH 5.9,
phenylephrine and acetaminophen separated better (Figure 3) than at

pH 6.0 (Figure 4). Also with 10 micron size particlesl? one
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FIGURE 3

Sample chromatograms using column with 5 micron size particles and
pH of the mobile phase was 5.9. Peaks 1-5 are from phenylephrine,

acetaminophen, aspirin, sodium benzoate and salicylic acid,
respectively. All the other peaks are from unidentified excipi-

ents. Chromatogram A is from an elixir; B from a standard solution
with aspirin as the internal standard and C from a tablet (number
8, Table 1) which contained large quantity of acetaminophen.

inactive ingredient of an elixir (number one in Table 1) did not
separate completely from phenylephrine (Figure 2B). With 5 micron
size particlesl3, the separation was almost complete (Figure

3A). In this elixir, peak 4 (Figures 3-4) was confirmed to be from

sodium benzoate.
Furthermore, it is interesting that at pH 6 when the same

mobile phase, and same assay and standard solutions were analyzed
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FIGURE 4

Sample chromatograms using same conditions as in Figure 3 except
that the pH of the mobile phase was 6. Peaks 1-2 and 4 are from
phenylephrine, acetaminophen and sodium benzoate, respectively.

A1l the other peaks are from unidentified excipients. Chromatogram
A is from a standard solution; B from an elixir (Table 1) and C
from a liquid (Table 1).

using 10 micron size partic1e512 and the 5 micron size particles

columns, the chromatograms were quite different. For example, one
of the inactive ingredients (probably color) eluted before phenyle-
phrine (Figure 4B) when 5 micron size particlesl3 yere used.

The same ingredient eluted after phenylephrine (Figure 5B) when 10

micron size partic1e512 were used. Since both columns were of
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FIGURE 5
Sample chromatograms using 10 micron size particles column and the
mobile phase with pH 6.0. Peaks 1-2 and 4 are same as in Figure 4.

A1l the other peaks are from unidentified excipients. Chromatogram
A is from a standard solution and B from an elixir (Table 1).

octadecyl materials, this behavior cannot be easily explained.
With 10 micron size partic1e512 at pH 6, sodium benzoate (peak
4, Figure 5B) did not separate from phenylephrine hydrochloride.

With 5 micron size particlesl3, this separation was complete

(Figure 4B, peak 4). Finally, at pH 6.1, using 5 micron size
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particles, the separation between phenylephrine (whose retention
time had increased) and acetaminophen (the internal standard) was
very poor. For best results, the authors recommend the use of pH
between 5.9-6.0 for the mobile phase and 5 micron size particles
co]umn13. The phenylephrine solutions which were treated with
sodium hydroxide/suifuric acid, did not show much decomposition.
Only solution which was treated with sodium hydroxide lost about 2%
of the potency and showed very small new peaks in the chromatogram,
Phenylephrine appears to be a very stable compound as has been
reported earlier in the literatureb,
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