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APPLICATION OF PYR SPECTROMETRY IN PHARMACEUTICAL ANALYSIS 
1.  ASSAY OF CLOFIBRATE* 
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ABSTRACT - ~ -  
A new method, involving the app l i ca t ion  of PHR spectrometry 

f o r  t he  assay o f  c l o f i b r a t e  and i t s  capsules ,  i s  proposed. 

o the r  peaks the  PMR spectrum o f  c l o f i b r a t e  has a well-defined 

s i n g l e t  system which i s  chosen f o r  q u a n t i t a t i v e  measurement. The 

o r inc ip l e  o f  the method involves comparing the  in t eg ra l  o f  this 

s igna l  t o  t h a t  of t he  sharp s i n g l e t  (pos i t ioned  a t  0.00 ppm) of 

hexamethylcyclotrisilazane which i s  used as in t e rna l  s tandard .  

Among 
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922 EL-FATATRY AND ABOUL-ENEIN 

The proposed method, which i s  s imple and rap id ,  g ives  accu- 

r a t e  and rep roduc ib le  r e s u l t s  when app l i ed  f o r  the assay o f  authen- 

t i c  c l o f i b r a t e  and i t s  capsules. I n  a d d i t i o n ,  t h e  PMR spectrum 

cbtair led he lps  i n  con f i rm ing  the  i d e n t i t y  and p u r i t y  o f  the drug. 

INTRODUCTION 

C l o f i b r a t e  ( I ) ,  e t h y l  2-(4-chlorophenoxy)-2-methyl prop ionate ,  

i s  an an t i hype r l i p idemic  agent. It i s  o f f i c i a l  in bo th  B.P. 1973 

and USP X I X  (1975). 

method f o r  the  assay o f  t he  au then t i c  drug and i t s  capsules; where 

the absorbance o f  t he  methanol ic s o l u t i o n  i s  measured a t  226 nm. 

However, the method i s  ted ious  as i t  invo1ves.passing the methano l ic  

The USP X I X  descr ibes a UV spec t romet r ic  

1 

s o l u t i o n  through a column o f  an ion-exchange resin..' 

hand, B .P .  1973 does n o t  g i v e  an assay method f o r  c l o f i b r a t e  o r  

i t s  capsules. Ins tead i t  l i s t s  a number o f  l i m i t  t e s t s  f o r :  f r e e  

On the o the r  

a c i d i t y ,  f r e e  pheno l ic  bodies and volat i1,e r e l a t e d  substances. 
1 

Most o f  the  methods a v a i l a b l e  i n  the  l i t e r a t u r e  a re  d i r e c t e d  

t o  the  q u a n t i t a t i o n  o f  c l o f i b r a t e  and/or i t s  me tabo l i t e  c l o f i b r i c  

a c i d  (11) i n  t i ssues  and b i o l o g i c a l  f l u i d s .  3-8 

For example, Karmen and Haut descr ibed a GC method fo r  t he  

assay o f  c l o f i b r a t e  i n  human serum.' Sedaghat e t  a l .  combined 

TLC and GLC techniques f o r  the  es t ima t ion  o f  c l o f i b r a t e  i n  

plasma, u r i ne ,  b i l e  and faeces where the  drug i s  separated by 
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PMR SPECTROMETRY IN PHARMACEUTICAL ANALYSIS. I 9 7 3  

4 TLC as the  f r e e  a c i d  which i s  then converted i n t o  methyl e s t e r .  

The l a t t e r  i s  determined by GLC us ing  e icosano ic  a c i d  a: i n t e r n a l  

standard. 

Few repor t s ,  on the  ana lys i s  o f  c l o f i b r a t e  i n  pharmaceutical 

D id ing  e t  a l .  dosage forms, a r e  a v a i l a b l e  i n  t h e  l i t e r a t u r e .  

used GC/MS i n  s tudy ing  the  p u r i t y  o f  c l o f i b r a t e . '  Pawelczyk and 

Wachowiak, i n  t h e i r  study on the  s t a b i l i t y  o f  c l o f i b r a t e ,  de ter -  

mined bo th  c l o f i b r a t e  and c l o f i b r i c  a c i d  by measuring absorbance 

a t  227 nm; w h i l e  the a c i d  conten t  was ob ta ined by d i r e c t  t i t r a t i o n  

w i t h  standard s o l t u i o n  o f  sodium hydroxide." 

t o  develop a s imple and r a p i d  method f o r  the  assay o f  c l o f i b r a t e  

and i t s  capsules. Th is  communication descr ibes a new method 

i n v o l v i n g  the a p p l i c a t i o n  o f  PI lR  spectrometry.  

I t  was o f  i n t e r e s t  

EX P ER I MENTAL 

A Var ian T60-A NMR spectrometer was used throughout the  

study. The i n t e r n a l  standard, hexamethy l cyc lo t r i s i  lazane, was 

purchased from I C N  K & K Labs, Plainview, N.Y. Carbon t e t r a -  

ch lo r i de ,  spec t ra l  grade, was used. C l o f i b r a t e  capsules 

(Atromid 8, manufactured by I . C . I .  , Holburn, London, England) 

was used. 

PROCEDURE 

For au then t i c  c l o f i b r a t e :  Place a weighed a l i q u o t  o f  

c l o f i b r a t e  ( W c ) ,  i n  the range o f  100-150 mg, i n  a t e s t  tube. Add 

5.0 m l  o f  s o l u t i o n  o f  t h e  standard i n  carbon t e t r a c h l o r i d e .  

concent ra t ions  o f  i n t e r n a l  standard s o l u t i o n  i s  about 10 mg/ml. 

The 
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9 2 4  EL-FATATRY AND ABOUL-ENEIN 

Shake the  m ix tu re  w e l l  and t rans fer  i t  t o  an NMR tube. Run the  

PMR spectrum o f  t h e  mix tu re .  

no sp inn ing  s ide  bands occur between 0.00 and 2.00 ppiii. 

the s i n g l e t  s igna ls  a t  0.00 and 1.47 ppm th ree  t imes. Calculdce 

the average i n t e g r a l  o f  each s igna l  ( I s  and IC). 

weight o f  c l o f i b r a t e  (Wc) us ing  the  fo l l ow ing  equat ion:  

Ad jus t  the  sp inn ing  r a t e  so  t h a t  

I n t e g r a t e  

Ca lcu la te  the  

I C W S  

IS 
x -  - HSMc 'cws - 18 x 242.7 

6 x 222.3 W c - p J -  x - - 
c s  IS 

I C W S  

IS 
Wc = 3.275 x - 

where I = i n t e g r a l  of s igna l  ( m )  

H = number o f  protons w i t h i n  the s igna l  

M = mo lecu la r  we igh t  

W = weight (mg). 

The " s "  subsc r ip t  and "c "  subsc r ip t  stand fo r  the i n t e r n a l  

standard and c l o f i b r a t e  respec t i ve l y .  

For c l o f i b r a t e  capsules (Atromid S@): Each capsule i s  

Place a capsule i n  a c la imed t o  con ta in  500 mg of c l o f i b r a t e .  

d ry  smal l  beaker and w i t h  a sharp blade c a r e f u l l y  open the 

capsule. 

c h l o r i d e  (5.0 m l  each). Make sure t o  r i n s e  thoroughly the capsule 

s h e l l s  i n  o rder  t o  a f f e c t  complete e x t r a c t i o n  o f  c l o f i b r a t e .  

Transfer q u a n t i t a t i v e l y  t h e  four p o r t i o n s  t o  25.0 rnl vo lumet r i c  

f lask.  Complete t o  volume w i t h  carbon t e t r a c h l o r i d e .  

E x t r a c t  c l o f i b r a t e  by f o u r  p o r t i o n s  o f  carbon t e t r a -  

I n  an NMR tube p i p e t t e  accura te ly  5.0 m l  o f  the c l o f i b r a t e  

e x t r a c t .  Add t o  the  tube 1.0 m l ,  accu ra te l y  measured, of the 
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PMR SPECTROMETRY IN PHARMACEUTICAL ANALYSIS. I 925 

s o l u t i o n  o f  the  i n t e r n a l  standard i n  carbon t e t r a c h l o r i d e  (con- 

c e n t r a t i o n  o f  i n t e r n a l  standard s o l u t i o n  40-50 mg/ml). Shake 

the tube gen t l y  t o  e f f e c t  mix ing .  

s o l u t i o n  and proceed as p rev ious l y  mentioned under au then t i c  

c l  o f i b r a t e .  

Run the PMR spectrum o f  the 

RESULTS AND DISCUSSION 

The PMR spectrum o f  the  carbon t e t r a c h l o r i d e  s o l u t i o n  o f  

c l o f i b r a t e ,  us ing  hexamethylcyclotrisilazane as i n t e r n a l  standard, 

i s  shown inF igu re  1. A l l  c l o f i b r a t e  s igna ls ,  measured i n  &-scale,  

a re  referenced t o  hexamethylcyclotrisilazane whose s i n g l e t  i s  

pos i t i oned  a t  0.00 ppm. Those s igna ls  are:  t r i p l e t - q u a r t e t  a t  

1.13 and 4.07 ppm r e s p e c t i v e l y  f o r  t he  e t h y l  group. 

s u b s t i t u t e d  aromat ic r i n g  shows i t s  c h a r a c t e r i s t i c  p a t t e r n  i n  

the  range 6.46 and 7.16 ppm. I n  a d d i t i o n ,  t he  two methyl groups 

g i v e  a s i n g l e t  peak a t  1.47 ppm. 

f o r  q u a n t i t a t i v e  de terminat ion  o f  c l o f i b r a t e  by comparing i t s  

i n t e g r a l  t o  the  i n t e g r a l  o f  t he  peak o f  a known amount o f  the  

i n t e r n a l  standard. 

The para- 

The l a s t  s igna l  has been chosen 

Tab e 1 shows the  percent  recover ies  ob ta ined when t h e  

proposed method i s  used f o r  t he  assay o f  au then t i c  c l o f i b r a t e .  

The resu t s  demonstrated good p r e c i s i o n  (average recovery 99.60 2 

3.20%). 

When the  proposed method i s  used f o r  t he  assay o f  two batches 

o f  c l o f i b r a t e  capsules (Atromid S?) g i v e  reasonable r e s u l t s  as 

i n d i c a t e d  i n  Table 2 .  
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6 .P .  1973 s t a t e s  t h a t  " t h e  average w e i g h t  of t h e  c o n t e n t s  

of  t e n  capsu les  i s  n o t  l e s s  t h a n  92.5% and n o t  more t h a n  107.5% 

o f  t h e  p r e s c r i b e d  o r  s t a t e d  w e i g h t . " *  W h i l e  USP X I X  r e q u i r e s  

t h a t  c l o f i b r a t e  capsules c o n t a i n  n o t  l e s s  t h a n  90.0:; and n o t  

more t h a n  110:: of t h e  l a b e l l e d  amount o f  C12H15C103. 1 

The proposed method g i v e s  r e c o v e r i e s  w h i c h  comply w i t h  b o t h  
i 

B.P.  1973 and USP X I X .  I n  a d d i t i o n  t h e  p rocedure  i s  s imp le ,  

r a p i d  and a c c u r a t e .  A l s o ,  t h e  method p r o v i d e s  a spec t rum o f  

t h e  drug wh ich  h e l p s  i n  i t s  i d e n t i f i c a t i o n  and c h e c k i n g  i t s  p u r i t y .  
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