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U - V -  D E R I V A  T l V E  S P E C T R O P H O T O M E T R I C  

DEJERMINA JlON OF CHLORPHENOXAMINE HYDROCHLORIDE IN 

COMBINA JlON W I  JH UNH YDROUS CAFFEINE 

Key words: 
Chlorphenoxamine hydroch lo r ide ,  unhydrous cu -  

f f e i n e ,  pharmaceut ica l  p repara t ions ,  f i r s t  and second 
der ivo t ive spec t ropho tomet ry .  

B r  
Mogdo, M. El-Henowee,;-/ Saleh,h4ohorned 

N. El-Bolkiny and Mogdo M. Ayad 

Pharm. Chem. Dept. ,  F a c u l t y  o f  Pharmacy,  
Univ. o f  Zagazig,  Egyp t .  

ABSTRACT : 
A rap id  spec t ropho tomet r i c  me thod  fo r  t he  

onalysrs o f  ch lo rphenoxamine hydroch lo r ide  rn corn - 
b ino t i on  w i t h  unhydrous c a f f e i n e  was descr ibed. The 
me thod  is based on  the  de te rm ina t ion  o f  ch lo rpheno-  

xamine hydroch lo r ide  by - d2A a t  225 and 232 nm 

w h i l e  unhydrous c a f f e i n e  reco rde  zero at  t h e  same 
dA  wave lengths. Unhydrous c a f f e i n e  de te rm ined  by --- d A  a t  256 and 283 nm wh ich  corresponding t o  zero  read- 

ing f o r  ch lo rphenoxamine hydroch lo r ide .  

d A 2  

IN JRODUC JlON : 

The se lec t i v i t y  o f  der ivo t ive  s p e c t r o m e t r y  has been used advo- 

ntageously i n  phormaceut ica l  analysis t o  assay ‘ d rugs  w i t h  poor ly 

developed maxima“’ or  when exc ip ien ts ,  o the r  ac t i ve  ingred ien ts  and 

degradat ion  products i n  dossage fo rms  i n t e r f e r e d  w i t h  t h e  convent ional  

spec t ropho tomet r i c  de te rm ina t ion  or  when the re  ex i s ted  spec t ra l  

over lapping . (2-51 
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2 74 MAGDA ET AL. 

Recent ly ,  determination of t w o  component mixtures using 

derivative spectrometry have been reported using the solut ion of two 
simaltaneous equations‘61 or using, zero crossing technique [ 7) . 

This paper describes on application of derivative spectroscopy 

t o  the determinantion of both chlorphenoxamine hydrochloride and 

unhydrous caf fe ine in combination w i thou t  previous seporation. 

The m ix tu re  of chlorphenoxamine hydrochloride and unhydrous 

caf fe ine was frequently used t o  t rea t  hay fever, ur t icar ia ,  serum 

sickness, angioneurotic oedema, pruri tus of drug rashes and laundice, 

contact dermat i t is  and insect bites. 

MATERIALS AND METHODS : 

Instrument : 

Shiomadzu recording spectrophotornetry uv. 260 w i t h  1 cm 

quartiz cuvettes, suitable settings a re  scan speed 40 nm/min. ,  short 

speed 60 mm.lmin. and s l i te  w i d t h  2 nm. 

Materials : 

Anolyt icol standard grade of  chlorphenoxarnine hydrochloride, 

unhydrous caf fe ine (Epico Co. Egypt)  were used. Alergex caf fe ine 

tablets [Epico Co. Egypt ]  labelled t o  cantaine 20 mg of chlorpheno- 

xamine hydrochloride and 50 mg of unhydrous caf fe ine per toblet. 

Other reagents used were of analyt ical grade. 

Calibrat ion graphs : 

a. Standard solution were prepared containing 20 mg,  chlorphenoxamine 

hydrochloride per 100 r n l  dist i l led wa te r ,  pipette 0.5 - 6.5 ml  o f  

the drug solut ion i n t o  50 m l  separate volumetric flasks, complete 

t o  the mark w i t h  dist i l led water  d A / d  )c2, was recorded a t  225,  

ond 232 nm [Fig. I / - A ) -  

2 

b. Standard solut ion of unhydrous caf fe ine were  prepored containing 

100 mg/lOO m l  dist i l led wa te r , ’ p ipe t te  0.2-4.8 m l  in  100 m l  separate 
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2 76 MAGDA ET AL. 

Table (I )  

Determination of chlorphenoxamine hydrochloride by the  proposed 
D2 method at 225 & 232 nm. Compared with t h e  official  m e t h o d  (8) 

official method ( 8 ) proposed D2 method 

m g  % taken % recovery mgX taken % recovery 

D2 at 225 nm D2 at 232nm 

* 1.6 131.8 0.2 77.44 106.5 
4 94.25 0.4 
8 98.63 0.6 
12 101.83 0.8 
16 99 1 

95.14 97 
104.45 97.83 
103.98 98.4 
101.7 101.19 

20 97.25 1.2 100.08 98.92 
40 95.6 1.4 
60 99.85 1.6 

1.8 
2 
2.2 
2.4 

100.43 100.79 
100.72 100.7 
99.78 100.61 
100.06 100.55 
100.27 100.50 
99.63 100.42 

2.6 99.08 98.47 

mean 98.06 
variance 6.642 
SD 2.577 
SE 0.974 
F 
T 

100.44 100.14 
5.6 5.45 
2.37 2.33 
0.684 0.645 

1.186(4.74) 1.22(4.74) 
2 (2.11) 1.78(2.101) 

* average of three  experiments. 
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SPECTROPHOTOMETRIC DETERMINATION 277 

Table (11) 

Dete rmina t ion  of unhydrous c a f f e i n e  by t h e  proposed D1 method 
at 256 and  283 nrn. Compared with t h e  official  method.(8)  

% recovery * 
proposed D1 method 

mg % 

offical method ( 8 )  
256 nm. 283 nrn. 

0.2 

0.4 

0.6 

0.8 

1 

1.2 

1.4 

1.6 

1.8 

2 

2.2 

2.4 

2.6 

2.8 

3.2 

3.6 

4 

4.8 

- 
99.5 
- 

97.88 
- 

99.08 
- 

100.94 
- 

100.05 

100.29 

101.18 

100.22 

98.44 

99-75 

102.83 

97.96 

97.46 

100.75 

99.2 

101.58 

98.93 

99.5 

99.94 

99.75 

100.55 

100.43 

100.82 

99.96 
- 

99.54 

98 

99 

99.5 

101.38 

97.7 

99.83 

98.93 

100.31 

100.33 

99.97 

100.27 

- 
100.47 

100.06 

100.07 
- 

99.38 

mean 99.73 

N 10 

variance 1.083 

SD. 1.043 

SE. 0.33 

T 
F 

- 
- 

99.95 

99.95 

15  

1.794 

1.339 

0.346 

0.4603(2.069) 

1.657 

99.68 

99.68 

1 5  

0.927 

0.963 

0.249 

0.1174(2.069) 

1.168 

average of t h r e e  expe r imen t s  
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2 78 MAGDA ET AL. 

Table (111) 

Determination of chlorphenoxamine hydrochloride by D2 method 
at 225 and 232 nm. and unhydrous caffeine by D1 at 256 and 
283 nm. in a svnthetic prepared mixture in the ratio of 2:s. 

Chlorphenoxamine Unhydrot& caffeine 

5 recovary % r w v a r y  
- 

88 mg 

taken mg % 
D2 at D2 at taken Dl at D1 at 
225 nm 232 nm 256 nm 283 nm. 

0.32 
0.48 
0.64 
0.80 
0.96 
1.12 
1.28 
1.44 
1.60 
1.76 
1.92 

t 
7 1.16 
99.69 
96.46 
97.97 
98.88 
95.2 
96.25 
95.47 
96.25 
96.88 
97.39 
97.92 

101.83 
97.81 
101.67 
99.53 
95.25 
100.21 
99.11 
98.59 
101.46 
100.69 
100.06 
99.53 

0.40 
0.80 
1.20 
1.60 
2.00 
2.40 
2.80 
3.20 
3.60 
4.00 
4.40 
4.80 

98 
99.38 
99.92 
100.75 
100.30 
101.25 
100.43 
100.50 
99.94 
99.53 
100.59 
99.54 

99 
100.50 
100.42 
102 
100.30 
100.83 
102.90 
100.81 
100.06 
100.25 
100.70 
99.58 

mean 97.12 99.645 100.01 100.61 
N 11 12 12 12 
variance 1.956 3.442 0.711 1.046 
SD 1.399 1.855 0.843 1.023 
SE 0.422 0.536 0.243 0.295 
T 
F 

rejected from calculation. 
* *  average of three experiments. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
4
:
0
1
 
3
0
 
J
a
n
u
a
r
y
 
2
0
1
1



SPECTROPHOTOMETRIC DETERMINATION 219 

Table (IV) 

application of t h e  proposed D & D methods to t h e  determi- 
nation of unhydrous caffeine and chlorphenoxamine hydrochloride 
in t h e  ratio of 5:2 in allergex caffeine tablets. 

1 2 

D20f chlorphenoxamine hydrochloride D1 of unhydrous caffeine 

* *  ** 
% recovery 

mg% 
% recovery 

mg % 

283 nm. taken 225 nm 232 nm. taken 256 nm 

* 
0.2 87.7 94* 0.5 92.8* 94* 

0.4 100.25 97 1 98.1 95.7 

0.6 97.67 97.83 1.5 97.13 98.13 

0.8 96.25 95.25 2 98.2 96.95 

1 97.5 98.7 2.5 95.52 96.28 
1.2 96.67 96.83 3 96.83 98.03 

1.4 96.07 97.29 3.5 97.8 96.43 
1.6 96.88 96.25 4 97.2 97.58 

1.8 97.5 96.67 4.5 97.89 98.67 
_ _ _ _ _ ~  

97.35 96.98 
N 8 8 

variance 1.727 1.06 
DS 1.314 1.03 
SE 0.465 0.364 

97.33 97.22 
8 8 

0.781 1.087 
0.884 1.043 
0.313 0.369 

* re jec ted  from calculation. 

+ *  average of th ree  experiments. 
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Table (V) 
Results of linear equations of t he  proposed methods. 

MAGDA ET AL. 

T a n g e  of - 
K B R mg % 

D 1  of 256 nm 10.344 - 0.0426 0.9998 0.2 -4.8 
283 nm 6.6794 - 0.0311 0.9998 0.2 -4.8 unhydrous 

caf fe ine 

D2 of 225 nm 20.515 - 0.091 3 0.9992 0.2-2.6 

24.971 0.01 3 1 0.9995 0.2-2.6 
chlorphen- 232 nm 
oxarnine 
hydrochloride 

measuring flasks, complete t o  the m a r k  w i t h  dist i l led water .  Measur 

D ,  spectra a t  256 and 283 nm against dist i l led water  (F ig .  11-B). 

Preparation of pharmaceutical preparations for allergex caf fe ine 

tablets : 

Powder and m i x  twenty  tablets. An accurate weight equivalent 

to  one tablet was transfered i n to  100 volumetric f lask, about 70  r n l  

dist i l led water were added, the contents o f  the flask were shaken, 

f i l t e r  i n to  100 ml  measuring flask and the volume was completed 

w i t h  dist i l led water t o  the mark,  the procedures was then continued 

os described under cal ibrat ion graph. 

RESULTS AND DISCUSSION : 

I t  i s  evident f rom Fig. I that  the zero order absorptron curves 

of chlorphenoxamine hydrochloride and unhydrous caf fe ine i n  dist i l led 

water were overlapped, i t  is  also evident that  chlorphenoxamine hydro- 

chloride was w-eakly absorbed so we use high concentrations in  the 
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SPECTROPHOTOMETRIC DETERMINATION 281 

o f f i c i o l  method, derivative spectroscopic technique dissolves such 

problems. F ig  I l l - A  1 show that  chlorphenoxamine hydrochloride possece 

maximum D2 volue at 225 and 232 nm. whi le  unhydrous caf fe ine o t  

the same wove lengths show zero. On the other hond unhydrous c o -  

f fe ine had a maximum D ,  volue o t  256 ond 283 nm wh i le  chlorphen- 

oxamine hydrochloride record zero o t  the some wove lengths Fig. 

( / I  -6 1. 

The plots of D2 volues of chlorphenoxomine hydrochloride o t  

225 and 232 nm ond D l  values far unhydrous caf fe ine a t  256 and 283 

nm agoinst concentrations showed l inear-relat ionship w i t h i n  the range 

of 0.2 - 2.6 mg% for  chlorphenoxamine hydrochloride and 0.2 - 4.8 

mg% for unhydrous caf fe ine,  the four linear equations were  tabulated 

in  toble (51. 

In order to  prove the va l id i ty  and appl icabi l i ty  of the proposed 

method, twelve synthet ic  mixtures of chlorphenoxamine hydrochloride 

and unhydrous caf fe ine were prepared and analysed using the proposed 

method. The concentrat ion of  the in tact  drugs in this mixtures were 

in the range 0.32 - 1.92 mg% of chlorphenoxarnine hydrochloride and 

0.4 - 4.8 mg% of unhydrous caf fe ine,  table (111). 

The mean percentage recovery was found 97.12 + 0.442 and 

99.65 - + 0.536 f o r  chlorphenoxamine hydrochloride a t  225 and 232 

when determined by D2 method table ( I l l ,  and for caf fe ine was found 

t o  be that  100.01 + 0.243 a t  256 nm and 100.61 + 0.295 a t  283 nm 

toble (111). 

- 

- - 

I t  is found that  t he  proposed method was agreed wel l  w i t h  

the o f f i c i a l  method‘8’ for chlorphenxamine hydrochloride and unhydrous 

caf fe ine ‘8’, table ( I ,  11). 

The proposede methods were applied t o  the determinat ion o f  

chlorphenoxomine hydrochloride and unhydrous cof fe ine i n  corn bina- 
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282 MAGDA ET AL. 

t ion in  the allergex ca f fe ine  tablet 's, i t  gave good result '  as shown i n  

table IV. 
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