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ION-PAIR HIGH-PERFORMANCE LIQUID CHROMAMGRAHIIC DETERMINATION OF 
CHLGIPHENIRPPJIINE MALEATE I N  COUGH-COLD MIXTURES 

Gary T. Greco 
Food and Drug Acfninistration 
New York Regional Laboratory 

850 Tnird Avenue, Brooklyn, New York 11232 

ABSTRACT 

A high-performance l iquid chranatographic method i n  the  ion- 

pair  mode was developed for the assay of chlorpheniramine maleate 

in  c m e r c i a l  mqh-cold mixtures.  "he method uses a ubndapak 

phenyl colunn and a mixture of acetoni t r i le-acet ic  acid-water 

(25.5:1.0:72.5, by volune, pH 2.4) containing 0.005M pentanesul- 

fonic acid sodiun s a l t  a s  the mobile phase. Chlorpheniramine 

maleate was w e l l  resolved frm ten other ac t ive  ingredients. A 

l inear  re la t ionship was obtained between detector response a t  254 

run and amounts of chlorpheniranine maleate injected r a v i n g  from 

0.8 to  2.5 ~ g ( ~ 0 . 9 9 6 ) .  A reproducibi l i ty  study using a standard 

preparation gave a CV of 1.43% (n  = 10). "he average recwery  

values of chlorpheniramine maleate added in  various amomts t o  a 

singlecomponent t ab le t  composite sample and to  a multiplc+com- 

porlent tab le t  composite sample were 99.1 and 100.9%, r e s p e c t i v e  

ly .  "he assay of c m e r c i a l  
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t ab l e t s  by the proposed method gave 
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20 GRECO 

r e su l t s  which differed by 0.7 to 3.2% of declared from those 

obtained by the method of USP XX. 

INTRODUCTION 

?he USP xx assay method fo r  chlorpheniranine maleate i n  

t ab le t s  consis ts  of multiple extraction s t eps  followed by an 

u l t rav io le t  spectrophotanetric determination (1) . ?his method is 

only designed for single c m p n e n t  dosage forms. Reported 

hig h-per f ormance 1 iqu id  chroma tog raphi  c (HPLC) methods f o r  

chlorpheniramine maleate have been applied to  its mixtures with 

o t h e r  a n t i h i s t a m i n e s  (2-4) or  t o  cough-cold combinations 

containing from tw t o  four ac t ive  ingredients (5-12). ?he HPLC 

method presented here permits the separation and quant i ta t ive 

determination of chlorpheniramine maleate i n  t ab le t s  containing 

combinations of t h i s  d r q  with any one o r  a11 of the fo l lowiq :  

isopropamide, phenylephrine , phenylpropanolamine , pseudoephe- 

drine , acetanimphen, phenacetin, guaiafenesin, a sp i r in ,  caf- 

fe ine,  and dextromethorphan. 

MPERI MENTAL 

Materials and Reagents - Single-camponent and multiple-com- 

ponent t ab le t s  containing chlorpheniramine maleate were obtained 

from ccsrmercial wurces. A l l  HPLC solvents and reagents were 
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CHLOWHENIRAMINE MALEATE 2 1  

used as obtained: Acetoni t r i le  , ace t i c  acid , and pentanesul- 

fonic acid sodim sa l t2 .  The mobile phase was prepard by mixing 

ace ton i t r i l e ,  ace t i c  acid, and water (26.5:1.0:72.5, by volune) 

to which e m q h  pentanesulfonic acid sodiun salt was added t o  

yield a 0.005M solution. ?he solution was mixed with a few drops 

of su l fu r i c  acid to  bring its pH t o  2.4, and degassed pr ior  to 

use by sonication under vacuun. 

1 1 

Standard Solution - An accurately weighed 25 mg quant i ty  of 

chlorpheniranine maleate3 was placed i n  a 250 m l  volunetric 

f lask,  mixed with about 50 m l  of mobile phase and mnicated for  

15 minutes. The solution was d i lu ted  to  volune with mobile 

phase, mixed, and f i l t e r ed  t h r o q h  a mediun speed f i l t e r  paper 4 . 
?he f i r s t  portions of f i l t r a t e  were discarded. 

Sample Preparation - Determine the  average weight of 20 t a b  

lets. Grind the t ab le t s  i n  a mortar and pestle, u n t i l  the t o t a l  

podered composite passes t h r o q h  a 60 mesh sieve . Mix the pow- 

der thoroqhly ,  and t ransfer  an accurately weighed quantity,  equ- 

ivalent  to 5 mg of chlorpheniramine maleate, to  a 50 ml volme- 

tric f lask.  Add 20 m l  of mobile phase and sonicate for  15 m i n -  

u tes .  D i l u t e  t o  vo lme with mobile phase, and mix. F i l t e r  the 

solution t h r o q h  a mediun speed f i l t e r  paper, discarding the  

5 

f i r s t  portions of f i l t r a t e .  

Chromatograph - The l iquid chromatograph consisted 

s ingle  pmp attached to  a spectrophotanetric detector  

s t r i p c h a r t  recorder . Using a 20 r . l l  loop in jec tor  , 5 7 

of a 

and a 

sample 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

0/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



22 GRECO 

preparations and standard solutions were introduced in to  a 30 cm 

x 3.9 m i.d. s t a in l e s s  s t e e l  colunn packed with 10 p m  pa r t i c l e  

size ,Bondapak pheny18. Chranatography was conducted a t  ambient 

temperature using a flow ra t e  of 0.75 ml/min, a char t  recorder 

speed of 1.0 cm/min, and a detector set a t  254 nm and a sensiti- 

v i t y  of 32 AUFS. 

t ab le t  was obtained from peak height measurements and the fol- 

lowing equation: 

?he quantity of chlorpheniramine maleate per 

mg/tablet = (HJHs) x C x D x (Ww) 
where HU = peak height of the sample, Hs = peak height of the  

standard, C = concentration of the standard preparation, mg/ml, D 

= di lu t ion  factor  of the sample, A = average t a b l e t  weight, 

nq/tab, and W = amount of sample composite taken for analysis ,  

mg. 

RESULTS AND DISCUSSION 

Figures 1 and 2 show typical  HPLC separations of chlorpheni- 

ramine maleate from other ac t ive  ingredients found i n  ccmnercial 

mlqkcold t ab le t s .  Table 1 gives the retent ion times for t h i s  

drug and for  ten additional ac t ive  components studied. In the  

event t ha t  the high concentration of any giver1 component a f f ec t s  

the resolution of chlorpheniranine, it w i l l  be necessary to  di-  

l u t e  the sample fur ther  u n t i l  a s a t i s f ac to ry  separation is ob- 

tained. Alternatively, the same result may be obtained by vary- 

ing the proportion of ace ton i t r i l e  i n  the mobile phase. 
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CHLORPHENIRAMINE MALEATE 
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1 I 
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3 3 

Minutes 

F i g u r e  L - High-pressure l i q u i d  chromatoprams o f  s y n t h e t i c  
b i n a r y  mixtures .  Key: 1. n a l e i c  ac id  (frqm 
chlorpheniramine malea te )  ; 2 .  pheny lephr ine ;  
3.  chlorpheniramine;  4. isoproparnide; 5 .  a- 
cetaminophen ; 6.  pseudoephedrine.  
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24 GRECO 
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F i g u r e  2 - High-pressure l i q u i d  chromatograms o f  
t e r n a r y  and quaternary  s y n t h e t i c  mix- 
t u r e s .  Key: 1. m a l e i c  a c i d  (from c h l o r -  
phenirarnine rnaleate) ; 2.  phenylpropano1.- 
amine; 3. p h e n a c e t i n ;  4. ch lorphen ir -  
amine; 5 .  c a f f e i n e ;  6 .  p u a i f e n e s i n ;  
7 .  a s p i r i n .  
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CHLORPHENIRAMINE MALEATE 25 

Table 1 - Retention Times for Chlorpheniramine Maleate and Ten 
Additional Active Ingredients Ebund i n  Ooqh-Cold 
Mixtures 

mount i n  the Retention 
C a m p  und mixture, mg/mla Time, min 

................................................................ 

Phenylephr i ne hydrochloride 0.400 5.10 

Phenylpropanolanine 2.000 5.90 

Pseudoephedr i ne s u l  f a t e  2.000 6.20 

Acetaninophen 0.020 6.30 

Phenace t i n  0.008 6.85 

Guai af enes i n 0.400 8.20 

Chlorpheni ramine maleate 0.200 9.30 

Aspirin 0.400 11.10 

Caffeine 0.040 13.60 

Dextranethorphan hydrobranide 1.000 22.00 

a Injected a s  a mixed standard preparation dissolved i n  the  
mobile phase. 

Table 2 indicates  that  the proposed method is l inea r  over the 

range of 0.816 to 2.448 ~g of chlorpheniramirie maleate injected 

(~0.996). A reproducibil i ty study based on peak height measure- 

ments for  ten consecutive inject ions of a standard preparation of 

chlorpheniranine maleate gave a Cv of 1.43% (Table 3). ?he aver- 

age recovery of chlorpheniramirie maleate added to single-compon- 

ent  and t o  multiple-component t ab le t  composite samples i n  the  
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26 GREG0 

Table 2 - Lineari ty  of Detector Responses versus Concentrations 
of Chlorpheniranine Maleate Injected 

Amount No. of Peak height 
in jec t ions  av. + SD, II'UTI - i n  j ected ,l.r g 

2.448 

1.632 

1.224 

4 

3 

3 

155.6 + 1.6 

116.0 - + 4.0 
89.3 + 1.2 

- 

I 

62.0 + 4.6 
I 

0.816 3 
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CHLORPHENIRAMINE MALEATE 27 

Table 4 - Recovery of Chloropheniranine Maleate frcm Camnercial 
Tablet (bmposites 

Amount Amount 'Ibtal Recovery, Av. reco- 
Sample fomd, mg added, mg fomd,  mg % very, % 

Single- 1.480 3.528 4.990 99.5 
ccmponent 1.00 3 4.032 4.954 98.0 99.1 
t ab le t  0.505 4.536 5.026 99.7 

Multiple 

t ab le t  0.247 1.229 1.472 99.7 
compngnt 0.395 1.075 1.493 102.1 100.9 

............................................................ 
a sample preparation containing 0.03 mg/ml; detector  s ens i t i v i ty ,  
0.04 AUK; mobile phase containing 16% of ace toni t r i le .  Other 
canponents present : acetanimphen, 325 mg/tab; phenylpropanola- 
mine HC1, 12.5 mg/tab; dextromethorphan HBr, 10 mg/tab. 

Table 5 - Average Assay Results for Chlorpheniranine Maleate Tab- 
le ts  by the HPLC and USP XX methods 

Fo unda 

HPLC USP xx 
Declared, 

A 4 4.00 100.0 4.05 101.3 

B 4 3.77 94.3 3.87 96.8 

C 4 4.02 100.5 3.98 99.5 

Each is the average of 2 determinations a 
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28 GRECO 

concentrations l i s t e d  in  Table 4 were 99.1 and 100.9%, respec- 

t ively.  

Samples of comnercial t ab l e t s  containing chlorpheniramine 

maleate in  combination with other ac t ive  ingredients were assayed 

for chlorpheniramirle maleate by both the proposed method and the 

USP XX method for  Chlorpheniranine Maleate Tablets. AS shown i n  

Table 5, differences i n  assay values between these two methods, 

ranged from 0.7 to  3.2% of declared. 

In addition to  beirq more rapid and spec i f ic  than the compen- 

d i a l  spectrophotometric method, the  HPLC method presented here 

w i l l  permit the determination of chlorpheniranine maleate i n  com- 

bination dosage forms containing up to ten additional drug sub-  

stances. 

?he author wishes t o  thank Cesar A. Lau-Cam, Ph.D. ,  Science 

Advisor, Food and Drug Administration, New York Regional Laborat- 

ory,  and Professor of Pharmacognosy, S t .  John's University, Col- 

lege of Pharmacy and Allied Health Professions, Jamaica, New 

York, for h i s  invaluable ass is tance i n  the  preparation of t h i s  

paper 

FOOTNOTES 

1. Fisher Sc ien t i f ic  OO., Fairlawn, NJ 
2. Altex Sc ien t i f ic  Inc., Berkeley, CA 
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CHLORPHENIRAMINE MALEATE 29 

3. 
4. 

5. 
6. 

7. 
8. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Schering Corporation, Kenilworth, N J  
Whatman No. 40 or equivalent ,  Whatman Laboratory Products 
Inc., Cl i f ton,  N J  
ma1 Manufacturing Co., Chicago, I L  
Model 950 punp, Model 970A detec tor ,  Tracor Instrunents ,  Inc., 
Austin,  TX 
Fheodyne Inc., Ootati , CA 
Waters Associates, Inc., Milford, PA 
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