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ANALYSIS OF ANALGESIC TABLETS BY 

REVERSED PHASE TLC 
QUANTITATIVE H IGH-PER FORMANCE 

Joseph Sherma, Steven Stellmacher, and 
Tracy J .  White 

Department of  Chemistry 
Lafayette College 

Easton, Pennsylvania 18042 

ABSTRACT 

A s p i r i n ,  phenace t in ,  and c a f f e i n e  i n  two commercial a n a l g e s i c  
t a b l e t s  were determined by scanning  of fluorescence-quenched zones 
a f t e r  s e p a r a t i o n  on high performance TLC p l a t e s .  Assays f o r  t h e  
components ranged from 100 t o  88% of l a b e l  v a l u e s ,  and agreement 
between d u p l i c a t e  samples was b e t t e r  than 5 % .  Use of phenace t in  a s  
an i n t e r n a l  s tandard  for de te rmina t ion  of a s p i r i n  and c a f f e i n e  was 
not advantageous.  The a n a l y s i s  s e r v e s  w e l l  a s  an i n t r o d u c t i o n  t o  
q u a n t i t a t i v e  TLC i n  undergraduate  l a b o r a t o r y  courses .  

INTRODUCTION 

Q u a n t i t a t i v e  high performance TLC is a very u s e f u l  method f o r  

conten t  assays  of pharmaceut ical  p r e p a r a t i o n s .  The a b i l i t y  t o  spot  

m u l t i p l e  samples a long with bracke t ing  s t a n d a r d s  l e a d s  t o  high 
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2962 SHERMA, STELLMACHER, AND WHITE 

sample throughput ,  and an i n t e r n a l  s tandard  is u s u a l l y  not  r e q u i r e d  

f o r  a c c u r a t e  and p r e c i s e  de te rmina t ions  a s  is common i n  HPLC analy-  

ses. This paper demonstrates  t h e  a n a l y s i s  of commercial a n a l g e s i c  

t a b l e t s  conta in ing  a s p i r i n  and c a f f e i n e  (des igna ted  AC) and 

a s p i r i n ,  phenace t in ,  and c a f f e i n e  (APC) on phosphor-containing 

reversed  phase l a y e r s  by scanning of fluorescence-quenched zones of 

t h e  separa ted  i n g r e d i e n t s .  Q u a n t i t a t i v e  high performance TLC has  

r e c e n t l y  rece ived  expanded coverage i n  educa t iona l  j o u r n a l s  ( 1 )  and 

a n a l y t i c a l  chemis t r y  textbooks (21, and t h i s  a n a l y s i s  can r e a d i l y  

s e r v e  a s  t h e  b a s i s  f o r  an undergraduate  l a b o r a t o r y  i n t r o d u c t i o n  t o  

t h i s  i n c r e a s i n g l y  important  f i e l d  i n  organic  chemis t ry  o r  i n s t r u -  

mental a n a l y s i s  courses .  

EXPERIMENTAL 

Standard s t o c k  s o l u t i o n s  were prepared by d i s s o l v i n g  790 mg of 

a s p i r i n  ( a c e t y l s a l i c y c l i c  a c i d )  i n  methanol i n  a 10.0 m l  vo lumetr ic  

f l a s k  and 135 mg of  c a f f e i n e  and 500 mg of phenacet in  i n  s e p a r a t e  

25.0 m l  vo lumetr ic  f l a s k s .  An i n t e r n a l  s t a n d a r d  s o l u t i o n  of phen- 

a c e t i n  was prepared by d i s s o l v i n g  125 mg of phenacet in  i n  methanol 

i n  a 100 m l  volumetr ic  f l a s k .  Working s tandard  s o l u t i o n s  f o r  the  

AC t a b l e t  ana lyses  were prepared by p i p e t i n g  i n t o  t h r e e  25.0 m l  

volumetr ic  f l a s k s  the  fol lowing volumes (ml) of t h e  a s p i r i n  and 

c a f f e i n e  s t o c k  s o l u t i o n s ,  r e s p e c t i v e l y :  1-1.10 a s p i r i n ,  0.90 

c a f f e i n e ;  11-1.40 a s p i r i n ,  1.60 c a f f e i n e ;  111-1.70 a s p i r i n ,  2.30 

c a f f e i n e .  A f t e r  d i l u t i o n  t o  t h e  l i n e  with methanol ,  t h e  f l a s k s  
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con ta ined  t h e  fo l lowing  r e s p e c t i v e  c o n c e n t r a t i o n s  ( p g / p l )  of 

a s p i r i n  and c a f f e i n e :  1-3.48, 0.190; 11-4.42, 0.301; 111-5.37, 

0.366. For p r e p a r a t i o n  of t h e  sample,  an AC t a b l e t  was p l a c e d  i n  a 

100 m l  vo lumet r i c  f l a s k  and c rushed  u s i n g  a f l a t t e n e d  g l a s s  r o d .  

About 50 m l  of  methanol and a magnet ic  s t i r r i n g  ba r  were added t o  

t h e  f l a s k ,  and the  s o l u t i o n  was s t i r r e d  f o r  10 minu tes .  The ba r  

was removed and t h e  f l a s k  was f i l l e d  t o  t h e  l i n e  w i t h  me thano l .  

The s o l u t i o n  remained cloudy due t o  i n s o l u b i l i t y  of i n e r t  b i n d e r  

i n g r e d i e n t s ,  which were al lowed t o  s e t t l e  t o  t h e  bottom of  t h e  

f l a s k .  

For a n a l y s i s  of APC t a b l e t s ,  0.50, 0.90, and 1.30 m l  of  

a s p i r i n ,  c a f f e i n e ,  and p h e n a c e t i n ,  r e s p e c t i v e l y ,  were measured i n t o  

25.0 m l  vo lumet r i c  f l a s k  I ;  0.80,  1 .60,  and 2.50 m l  i n t o  f l a s k  11; 

and 1.10,  2.30, and 3.80 m l  i n t o  f l a s k  111. A 250 m l  v o l u m e t r i c  

f l a s k  was used f o r  d i s s o l v i n g  t h e  weighed APC t a b l e t .  

Analyses  were performed on 20 cm x 20 cm chemica l ly  bonded 

C18 r e v e r s e d  phase l a y e r s  c o n t a i n i n g  a f l u o r e s c e n t  phosphor and 

p readso rben t  s p o t t i n g  s t r i p  and d i v i d e d  i n t o  n i n e t e e n  8- wide 

channe l s .  P l a t e s  were prewashed by development w i t h  methylene 

c h l o r i d e - m e t h a n o l  (1:l v / v ) .  For a n a l y s i s  o f  AC t a b l e t s ,  t h e  t h r e e  

a s p i r i n  p lus  c a f f e i n e  s t a n d a r d  s o l u t i o n s  and t h e  sample were 

a p p l i e d  on a d j a c e n t  l a n e s  by s t r e a k i n g  o n t o  t h e  p readso rben t  u s i n g  

10 l.11 Druwond microcap m i c r o p i p e t s .  For t h e  d e t e r m i n a t i o n  of 

a s p i r i n  and c a f f e i n e  i n  APC t a b l e t s ,  10 p 1  of  t h e  t h r e e  3-component 

s t a n d a r d s  and t h e  sample were a p p l i e d  t o  a d j a c e n t  l a n e s .  For t h e  

d e t e r m i n a t i o n  of p h e n a c e t i n ,  2 1.11 of  t h e  s t a n d a r d s  and sample were 

a p p l i e d  . 
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2964 SHERMA, STELLMACHER, AND WHITE 

P l a t e s  were developed i n  a paper- l ined,  vapor-sa tura ted  

r e c t a n g u l a r  chamber with methanol-0.5 M NaCl i n  1% aqueous a c e t i c  

a c i d  ( 2 : 3  v / v )  f o r  a d i s t a n c e  of 12 cm beyond t h e  

preadsorbent-C18 i n t e r f a c e .  

minutes and t h e  s e p a r a t e d  zones were scanned in  t h e  s i n g l e  beam, 

t ransmiss ion  mode w i t h  a Kontes Model 800 scanner  equipped wi th  a 

254 nm W source (Co g l a s s  f i l t e r )  and i n t e r f a c e d  wi th  a Hewlett- 

Packard 3390A r e c o r d e r / i n t e g r a t o r .  The scanner  l i g h t  beam l e n g t h  

was 8 m ( t o  match the l a n e  wid th)  and scan speed was 5 cm/minute. 

The r e c o r d e r / i n t e g r a t o r  s e t t i n g s  were a t t e n u a t i o n  6 ,  c h a r t  speed 

5.0 cm/min, peak width 0.01, i n t e g r a t o r  f u n c t i o n  2.  I n t e g r a t e d  

peak a r e a s  from t h e  s tandards  were used t o  determine a l i n e a r  l e a s t  

squares  equat ion  us ing  a Commodore 64 computer program, and t h e  

micrograms of compounds represented  by t h e  sample peak a r e a s  were 

c a l c u l a t e d  by the  computer from t h e  c a l i b r a t i o n  equat ion .  Recov- 

e r i e s  were c a l c u l a t e d  by comparing experimental  and l a b e l  v a l u e s .  

The layer  was a i r  d r i e d  f o r  25 

RESULTS AND DISCUSSION 

A s p i r i n ,  c a f f e i n e ,  and phenacet in  were completely reso lved  by 

a 12 cm development (ca .  1 .5  hours )  on the  reversed  phase l a y e r ,  

with r e s p e c t i v e  va lues  of 0.65, 0.29, and 0.10. The p l a t e  

number (14) f o r  t h e  phenacet in  zone was ca .  1500. Figure 1 shows 

t y p i c a l  scans of the  t h r e e  s e p a r a t e d  compounds. C a l i b r a t i o n  curves 

f o r  a s p i r i n  (30-55 p g ) ,  c a f f e i n e  (1.5-4.0 p g ) ,  and phenacet in  

(1.5-7.3 pg)  always had l i n e a r  c o r r e l a t i o n  c o e f f i c i e n t  (R) values  

g r e a t e r  than 0.98 and u s u a l l y  g r e a t e r  than 0.99. 
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A 8 C 
Figure 1. Densitometer scans  of (A) a s p i r i n  (34.8 g ) ,  (B) 
c a f f e i n e  (30.1 g ) ,  and (C) phenacet in  (0.50 g )  a t  254 nm on 
phosphor-containing s i l i c a  g e l  HPTLC p l a t e s .  The a t t e n u a t i o n  
s e t t i n g  of the  i n t e g r a t o r / r e c o r d e r  was x6 i n  each c a s e .  

Analyses of s e p a r a t e  AC t a b l e t s  gave t h e  fo l lowing  r e s u l t s  f o r  

a s p i r i n  ( l a b e l  va lue  454 m g / t a b l e t )  and c a f f e i n e  (32.4 m g / t a b l e t ) ,  

r e s p e c t i v e l y :  Sample 1 - 453 (-0.2% e r r o r ) ,  33.7 (+4.0%);  

Sample 2 - 424 (-6.621, 32.2 (-0.6%); Sample 3 - 459 ( + l . l % ) ,  36.0 

( + l l % ) ;  Sample 4 - 470 (+3 .5%) ,  29.8 (-8.0%);  Sample 5 - 422 

(-7.O%), 31.6 (-2.3%).  When d u p l i c a t e  samples were s p o t t e d ,  

i n d i v i d u a l  r e s u l t s  agreed w i t h i n  0.2-2.4% f o r  a s p i r i n  and 1.8-4.7% 

f o r  c a f f e i n e .  Analysis  of t h r e e  APC t a b l e t s  gave the  fo l lowing  

r e s p e c t i v e  r e s u l t s  f o r  a s p i r i n  ( l a b e l  va lue  227 mg/ tab le t  ), phen- 

a c e t i n  (162 mg), and c a f f e i n e  (32.4 mg): Sample 1 - 210 (-7.5% 
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2966 SHERMA, STELLMACHER, AND WHITE 

e r r o r ) ,  177 (+9 2%), 30.6 (-5.5%); Sample 2 - 215 (-5.3%), 153 

(-5.5 %), 29.0 -10%); Sample 3 - 199 (-12%), 170 (+4.9%); 29.6 

( -8 .6%).  

was i n  the 1.94.5% range and f o r  a s p i r i n  and c a f f e i n e  was s i m i l a r  

t o  t h e  va lues  given above f o r  t h e  AC t a b l e t  a n a l y s i s .  

R e p r o d u c i b i l i t y  between d u p l i c a t e  samples of phenacet in  

The use of phenacet in  a s  an i n t e r n a l  s tandard  f o r  the  d e t e r -  

minat ion of a s p i r i n  and c a f f e i n e  i n  AC t a b l e t s  was s t u d i e d .  

Exact ly  1.00 m l  of i n t e r n a l  s tandard  s o l u t i o n  was added t o  each 

s tandard  f l a s k  and 4.00 m l  t o  each sample f l a s k  before  d i l u t i n g  t o  

the  l i n e  (0.05 mg/ml phenacet in  i n  each s o l u t i o n ) .  When the  r a t i o s  

of t h e  scan a r e a s  ( a s p i r i n l p h e n a c e t i n  and c a f f e i n e l p h e n a c e t i n )  were 

used in  t h e  c a l c u l a t i o n s ,  r e s u l t s  agreed l e s s  c l o s e l y  with t h e  

l a b e l  values  than those given above. It i s  p o s s i b l e  t h a t  phen- 

a c e t i n  is  not the  optimum i n t e r n a l  s tandard  f o r  t h i s  a n a l y s i s ,  but 

o ther  compounds were not t e s t e d .  In  g e n e r a l ,  i n t e r n a l  s tandard-  

i z a t i o n  is less b e n e f i c i a l  i n  TLC than i n  column chromatography 

because a unique c a l i b r a t i o n  l i n e  i s  genera ted  on each p l a t e  by 

processing samples and bracke t ing  s tandards  under t h e  same condi-  

t i o n s .  The a b i l i t y  t o  spot  m u l t i p l e  samples wi th  s t a n d a r d s  on 

t h e  19 a v a i l a b l e  lanes  on each p l a t e  provides  r a p i d  ana lyses  on a 

per-sample b a s i s .  Analyst a t t e n t i o n  is  not r e q u i r e d  dur ing  t h e  

development and dry ing  s t e p s ,  and sample a p p l i c a t i o n  onto  t h e  

preadsorbent  s p o t t i n g  a r e a  is r e l a t i v e l y  r a p i d  compared t o  

convent ional  l a y e r s .  

The a n a l y s i s  could be completed by scanning W absorbance of 

the  t h r e e  components d i r e c t l y  on a layer wi thout  f l u o r e s c e n t  
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phosphor.  A r e f l e c t i o n  scanne r  wi th  a monochromator f o r  s e l e c t i o n  

of t h e  optimum wavelength f o r  each compound s h o u l d  be used i n  t h i s  

c a s e .  

The procedure d e s c r i b e d  is i d e a l  f o r  a s ix-hour  unde rg radua te  

l a b o r a t o r y  experiment  i l l u s t r a t i n g  q u a n t i t a t i v e  TLC. In t h e  f i r s t  

three-hour  p e r i o d ,  s t a n d a r d  and sample s o l u t i o n s  a r e  p r e p a r e d ,  t h e  

l a y e r  is prewashed, and s p o t t i n g  of t h e  l a y e r  and o p e r a t i o n  of t h e  

dens i tome te r  a r e  d e s c r i b e d  and demons t r a t ed .  In  t h e  second p e r i o d ,  

samples a r e  a p p l i e d  and d r i e d ,  t h e  p l a t e  i s  developed and d r i e d ,  

and zones a r e  scanned.  The r e p o r t  prepared by s t u d e n t s  can i n c l u d e  

c a l c u l a t i o n s  of t h e  c a l i b r a t i o n  e q u a t i o n ,  r e c o v e r i e s  of  i n g r e d i e n t s  

compared t o  l a b e l  v a l u e s ,  and agreement between d u p l i c a t e  s amples ,  

a s  w e l l  a s  N ( p l a t e  number),  k' ( c a p a c i t y  f a c t o r ) ,  ~1 ( s e l e c t i v i t y ) ,  

and R ( r e s o l u t i o n )  va lues  f o r  t h e  chromatographic  zones .  
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