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ABSTRACT

A high-performance liquid chromatography method has been
developed for the quantitation of acetaminophen, chlorpneniramine
and pseudoephedrine in compination in capsules and tablets using a
non-polar (1/Cl8) column and 3 different mobile phases. A very
simple preliminary extraction procedure is required before inject-
ing onto the chromatograph. The method is accurate anda precise
with percent relative standard deviations based on 6 injections of
0.9, 1.9 and 1.1 tor acetaminophen, chlorpneniramine and pseudo-
ephedrine, respectively. Phenyltoloxamine citrate which is often
mixed with acetaminophen has also been quantified using the
developed method. The percent relative standard deviation based

on 6 injections of phenyltoloxamine has been determined to be 1.U.
113

Copyright © 1987 by Marcel Dekker, Inc.

RIGHTS



Drug Development and Industrial Pharmacy Downloaded from informahealthcare.com by Biblioteca Alberto Malliani on 01/22/12

For personal use only.

114 DAS GUPTA AND JACOB

BACKUROUND

There are a number of pharinaceutical dosage furws availavie for
the temporary relief of sinus headache and nasal congestion, une
combination which is very popular contains acetaminophen (an anaige-
sic), chlorpheniramine maleate (an antihistamine) and pseudoephedrine
hydrochloride (a decongestant). The most pupular dosayge foras
contain (per tablet/capsule) 325-500 mqg of acetaminophen, 2 my of
chlorpheniramine maleate and 30 mg of pseudoephedrine hydrochloride,
Phenyltoloxamine citrate (30 my) is often wixed with acetaminopnen
(325 mg) in solid dosage forms by 4 nwsber ot manufacturers. 4
number of excipients, colors, Tubricants, disinteyrating agents,
binders and fillers are usually added to dosage forws which can
interfere with the quantitative andlysis of the active iagredients.

The problem of analysis is furiher complicated Ly tn. prosence
of a high concentration of acetamincpnen (an excellent abscrbant
the usetul UV range) versus very simall quantities ot cialourpheniraning
maleate and pseudoephedrine hydrochloride. doreover, pscuaoehedrine
is a poor absorbant as compared with acetawinophen. The high pertor-
mance liquid chromatography (HPLC) wethod fur the quantitation of
acetaminophen and chlorpheniramine maleate were reviewed by Gupta anu
Heb]el. A paired ion chromatography method for the quantitatiun ot
chlorpheniramine maleate? has been reported recently. The quantita-

tion of pseudoephedrine3

by ion-paired HPLC has also been reported.
It is well known that ion-paired chromatography shortens the life of
the column and is prefered only as the last alternative. nNone of the
reported methods is applicable to ingredients when present in the

above combination.
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This paper reports the quantitation of acetaminophen (1), chlor-
pheniramine maleate (I!), and pseudophedrine hydrochloride (II1) in
combination using reversed phase WP'LC without jon-pairing. The
developed method can also be used four tne guantitation ot phenylto-
loxamine in combination with acetaminophen,

MHATERIALS Aidu vETHOUS

Materials: All the chemicals and reagents were USP-UHF or ACSY ¢grade
and used without further purification.

Apparatus and Column: A high perfurmance liquid chromatograph

{Waters ALC 202) attached to a multiple wavelength detector
(Schoeffel's 770) and a recorder {(Umniscribe 5312-12) was used. Two
micro/C18 coluwns {Waters, 30 cn x 3.9 mm i.d. with 10 micron size
particles and 15 ¢m x 3.9 mm i.d. with 5 micron size particles) were

purchased and used as received.

Mobile Phases: For acetaminophen, 5.5. methanol {V/V), 1i glacial

acetic acid (v V} and 0.02 I4 ammonium acetate in water. The pH was
3.8 (+ 0.05). For chlorpheniramine naleate and phenyltoloxamine
citrate, 42« methanol {4/ V), 1% glacial acetic acid (V/ V) and 1%
(V/\) of solution of ammonium formate nrepared according to direc-
tions in the literature? 1n water. [he pH was 4.3 (+ 0.05). for
pseudoephedrine, same as for acetaminophen except that methanol
concentration was 4% (with 30 cm colun) and 8i (with 15 ci colusn).

Chromatographic Conditions: The flow rate was 2.0 mi/win and the

temperature was amoient. The sensitivity for acetaminophen was 0.u4

AUFS (at 257 nm) and 0.02 AUFS (at 257 nm for pseudoephedrine, ¢ol.5

nm for chlorpheniramine and 269 nm for phenyltoloxamine) for others.

The chart speed was 30.5 cm/hr.
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Preparation of Stock Solutions: A 50.0 mg quantity ot acetaminophen

was dissolved in enough methanol to make 100.0 m1 of solution. A
250.0 mg quantity of salicylamide (the internal standard) was dis-
solved in methanol to make 50.0 ml of the solution. OUne hundred
(100.0 mg) of chlorpheniramine maleate was dissolved in water to iiske
100.0 m¥ of the solution. A 200.0 wg of pnenyltoloxamine citrate was
mixed with enough water to make Juu.u mt of a clear solution.

Usual Standard Solutions: Acetaminophen, a 3.2 ml quantity of the

stock solution was mixed with 8.0 ml of cthe stock solution of salicy-
lamide and brought to volume (100.J ml) with water. Chlorpheniraiiine
maleate, a 4.0 ml of quantity of the stock solution was mixed with
10.0 m1 quantity of the stock solution of phenyltolaxamine citrate
(the internal standard) and brought to volume (100.0 mi) with water.
Phenyltolaximine citrate, a 10.0 ml quantity ot the stock solution
was mixed with 10.0 m1 quantity of the stock solution of chlcrpheni-
ramine maleate (the internal standard) and brougnt to volume {1UU.U
ml) with water. Pseudoephedrine nyarochloride, a 0.0 my yuantity of
tne powder was dissolved in 6U wl ot water, 3.0 wl ot tne stock
solution of salicylamide (the internal standard} added ang broujnt to
volume (100.0 ml) with water.

Extraction Procedures {(Sample Preparation) from Capsules and Tablets:

Ten tablets or contents ot ten capsules (single tablet or capsule for
content uniformity) were ground to a fine powder using a pestle mor-
tar. This powder was used for extraction procedure. Acetaminophen,
a portion of the powder representing 50.0 mg of acetaminophen was

weighed accurately and mixed with 80 ml of methanol in a 150
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beaker. The mixture was stirred for 2-3 minutes and brought to
volume (100.0 m1) with methanol. The suspension was mixed, tiitered
(Whatman #1), first 15 ml of the filtrato was rejected and then a
portion of clear filtrate was collected for furtiher dilution. A 1.4
ml quantity was mixed with 8.0 wml guantity ot tne siock solutisn of
salicylamide ana Lrougnt to volume (1UU.U wl) with water.

Chiorpheniramine Maleate: A portion of the fine powder representing

2.0 mg of chlorpheniramine maleate was mixed with one wl ¢t c¢ilute
sulturic acid, 5.0 wl quantity of the stock sotution of phenyltoloxa-
mine citrate, and 35 ml of water. The mixture was stirred for avout
5 minutes, brought to volume (50.0 ml) with water and filtered.

First 10 ml of the filtrate was rejected and then a portion of the
clear filtrate was collected for analysis.

Phenyltoloxamine Citrate: The extraction procedure was same as for

chlorpheniramine nmaleate except that powder representing 20,0 my of
phen-ltoloxanine citrate was treated, to whicn 10.0 ml gquantity of
the stock solution of chiorphemirauine maleate and 8L ml of water
were added. After 5 aninutes stirring, volume was brought to ivu.u mi
with water,

Pseudoephedrine Hydrochloride: A portion ot powder representing 3J.U

mg of pseudoephedrine hydrochloride was mixed with one ml of dilute
sul furic acid, 35 ml of water and 3.0 ml of the stock solution of
salicylamide. The mixture was stirred for about 3 minutes, brought
to volume (50.0 m1) and filtered.” tirst 10 ml of the filtrate was

rejected and then a portion collected for assay.
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Assay Procedure: A 20.0 ul quantity of the sample was injected into

the chromatograph using the described conditions. For compariscn
purpose, an identical volume of the standard solution was injected
after the assay sample eluted.

Calculations: Since preliminary investigations indicated that rativ
of peak heights (drug/internal standard) were directly related (range
tested + 50% of the standard solutions), tne results were caiculated
using

(Ph)a
(Ph}s

x 100 = Percent ot the label claiw found

where (Ph)a is the peak heights ratio (drug/internal standard) ot the
assay solution and (Ph)s that of the standard solution ot an identi-
cal concentration based on the label claim. The results are
presented in Table 1 and Figures 1-4.

RESULTS AND UISCUSSION

Acetaminophen - The results indicate (Table 1) that the developed
method can be used to quantify acetaminopnen in capsules and tablets
without interferrence from other ingredients (Fiqure 1}. Actually to
develop a method for acetaminophen was the easiest of all since it
tormed bulk of tne capsule/tablet. In a previous studyl tor tne
quantitation of acetamninophen, chlorpheniramine maleate, dextruumetn-
orphen hydrobromide and phenylpropranolamine nydrochloride in combi-
nation, a microphenyl column and four different mobile phases were
used to quantify all the four ingredients. In the present study, tne

authors were unable to separate pseudoephedrine from acetaminophen

using microphenyl column., Therefore, a different coluan (inicro/Clo)
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FIGURE 1

Sample chromatograms. Peaks 1-2 are from acetaminophen (U.32 ng) and
salicylamide (AUFS 0.04), respectively. Chromatogram A is from a
standard solution and B from tablets. For other chromatograpnic con-
ditions, see text.

was used to separate pseudoephedrine hyarochloride froum acetamino-

phen. In the previous methodl, no internal standard was developed.
Since it is easier to qyantify all the ingredients of a dosage form
using a single column, tnerefore, acctaminophen assay method usiny

micro/C18 was developed. The method is accurate and precise with a
percent relative standard deviation based on 6 injections (0.32 ugy

each) of 0.9,

Chlorpheniramine Maleate and Phenyltoloxamine Citrate - The results

indicate (Table 1) that the developed method can be used to quantify
chlorpheniramine maleate and phenyltoloxamine citrate in capsules and

tablets. As reported under acetaminophen, chlorpheniramine maleate
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Sample chromatograms. Peaks 1-2 are from chlorpheniramine (U.o y)
and phenyltoloxamine {AUFS 0.02), respectively. Chromatogram A is
from a standard solution {(at 269 nm) containing 100 pg/ml of cnlor-
pheniramine maleate and 200 ug/m} of phenyltoloxamine citrate. Chro-
matogram B is from tablets (at 269 nm) containing acetaminophen and
phenyltoloxamine citrate and C from tablets (at 261.5 nm) containing
acetaminophen, chlorpheniramine maleate and pseudoephedrine hyadru-
chloride. For other chromatograpnic conditions, see text.

was also quantified previouslyl using a micropnenyl column without
an internal standard. The present method was developed to keep the
same column and an internal standard (phenyitoloxamine citrate} was
also used successfully (Figure 2). The method is accurate and pre-
cise with a percent relative standard deviation based on 6 injectiuns
(0.8 pg each) of 1.9. Since phenyltoloxamine citrate is often mixed
with acetaminophen in many dosage forms, the authors tried success-

fully to quantify it using the method developed. In this case, the
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FIGURE 3
Sample chromatograms using column with 1U micron size particles ana
mobile pnase containing 4% wmethanol. Peaks 1-2 are frun pscudoephe-
drine (12 12g) and salicylamide (AUF> U.02), respectively. Chromata-

gram A is from a standard solution and 8 from tavlets. For other
chromatographic conditions, see text.

only differences were the wavelength of detector {209 nm i.e. wave-
length of maximum absorption for phenyltoloxamine) and the concen-
tration of the internal standard (chlorpheniramine maleate) in the
usual standard solution. vue to poor absorption of chlorpheniramine
at 269 nm, its concentration as an internal standard was increased

from 40 wg/ml {at 261.5 nm) to 100 ug/ml. Using this method, the

percent relative standard deviation based on 6 injections (4 pg each)

was 1.0 for phenyltolaxamine citrate.
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Sample chromatograms using column with 5 micron size particles and
mobile phase containing &% methancl. Peaks 1-2 and chromatograms /-

are same as given above (Figure 3). For other chromatographic condi-
tions, see text.

Pseudoephedrine Hydrochioride - The develouped method can be usedg to

quantify pseudoephedrine hydrochloride (Table 1) in capsules und tao-
lets. It was very difficult to separate pseudoephedrine from aceta-

minophen because of its low concentration and poor absocrption versus

acetaminophen whose concentration was aliost 11 times and absorption

almost 40 times at 257 nim (the wavelength of maximum absorption uft

pseudeoephedrine). Initially, the authors tried many different wobile
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phases with different pH values and microphenyl column {as discussed
above under acetaminophen) without success to separate pseudocpne-
drine from acetaminophen. O0On using a more non-polar column (i0
micron particie size u/Cl8), an incomplete separation (Figure 3) was
possible. Later on in these studies, a 5 micron particle sii; /018
coluinn was used with hiyner percentage of wmethanol (&. versus 4. tor
10 micron particle size column) to separate pseudoephedrine fron
acetaminophen completely (Figure 4). The developed metnud is alcu-
rate and precise witn percent relative standard deviation Lased on o
injections {12 ug each) of 1.1. The simall particle size column can
be used tor the quantitation of uther inyredients also j.e. acete-
minophen, chlorpheniramine waleate and pnenyltoloxamine citrate. For
chlorpheniramine and phenyltoloxawine there was no need to increase
the percent ot methanol in the mobile phase. It should be puinted
out that it was very difficult to extract pseudoepnedrine hydrochlo-
ride from "Sinutab" {Warner-Lambert) tablets, the results were con-
sistantly lower {ui») even on 2 different lots. The authors first
tried to use 1.5 ml of dilute hydrochloric acid per tablet to facili-
tate the extraction. The results were not uniform. Also, both witn
water and water containing hydrochloric acid, the mixture was like an
emulsion and hard to filter probably due to the addition of some
filler not identified on the label. With the use of one ml of dilute
sulfuric acid, the results were consistant and the filtration was
very easy since formation of emulsion did not occur.

Briefly, the developed method can be used to guantify all tne

ingredients using a single column and J different mobile phases.
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Furthermore, the method is sensitive fur the determination ot content
uniformity of capsules and tablets {Tavble Ll}. The metncd was also
tried on synthetic mixtures with excellent results (Table 1). The:c
was no need of adding a counterion (for ion-pairing) in the wobile
phase which shortens the 1ife of column.
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