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LIQUID CHROMATOGRAPHIC ASSAY FOR 
SALICYLIC ACID IN LIQUID AND 

SEMISOLID FORMULATIONS 

A. M. Molokhia, H. I. Al-Shora and S. Al-Rahman 
College of Pharmacy 
King Saud University 
Riyadh, Saudi Arabia 

ABSTRACT 

A h i g h  p e r f o r m a n c e  l i q u i d  c h r o m a t o g r a p h i c  a s s a y  For qi iant  i t a t i n g  
s a l i c y i i r  a r i d  ( S )  i n  l o t i o n ,  c o l l o d i o n ,  o i n t m e n t  and  cream f o r m u i a -  
t i o n s  is  d e s c r i b e d .  'The method i n v o l v e d  d i r e c t  d e t e r n i i n a t  ion of S i n  
t h e  l i q u i d  d o s a g e  f o r m s  a f t e r  a p p r o p r i a t e  d i i u t i o n s  w i t h  t h e  m o b i l e  
p h a s e .  P r i o r  e x t r a c t i o n  of S From o i n t m e n t s  and creams was c a r r i e d  
by c h l o r o f o r m .  M c t r o n i d a z o l c  was used  as t h e  i n t e r n a l  s t a n d a r d  a n d  a 
U-Rondapak phenyl  column w i t h  a m o b i l e  p h a s e  made of 302 methanol  i n  
5 mM s o l u t i o n  of te t rabuty lammonium phosphat t .  (pH 7.5)  l e d  t o  a n  e f f i -  
c i e n t  s e p a r a t i o n .  R e t e n t i o n  times o f  a b o u t  3 and 7 . 5  min were 
o b t a i n e d  f o r  t h e  i n t e r n a l  s t a n d a r d  and S r e s p e c t i v e l y .  The  r e c o v e r y  
of S from t h e  d o s a g e  Corms was t e s t e d  bv a d d i n g  known amounts  o f  S t o  
e a c h  p r e p a r a t i o n  and  m i x i n g  b e f o r e  2 e t e r m i n a t  ion. The mean p e r c e n -  
t a g e  r e r o v e r y  was in t h e  raiige 0: 9fj- lOl . iX.  'The method was  found t o  
b e  a c c u r a t e .  s i m p l e  and r e p r o d u r i b l  c. 

INTRODUCTION 

S a l i c y l i c  a r i d  is  u s e d  e x t e r n a l l y  i n  l o t  i o n s .  o i n t m e n t s .  c r e a m s  

or powders  f o r  i t s  k e r a t o l y t i r ,  b a c t e r i o s t a t i c  o r  f u n g i c i d a l  a c t i o n s  

(1). To d e s t r o y  warts or  c o r n s ,  i t  is a p p l i e d  i n  t h e  form of a p a i n t  

i n  a c o l l o d i o n  base ( 2 ) .  I n  many of  t h e s e  p r e p a r a t i o n s ,  S is  u s e d  in 

c o n j u n c t i o n  w i t h  s u l f u r ,  r e s o r r i n o l ,  coal tar  o r  l a c t i c  a c i d .  S e v e r a l  
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2094 MOLOKHIA, AL-SHORA, AND AL-RAHMAN 

methods f o r  S d e t e r m i n a t i o n  i n  v a r i o u s  d o s a g e  forms a r e  r e p o r t e d  in  

t h e  l i t e r a t u r e .  These methods v a r y  from t i t r i m e t r y  (3-5). c o l o r i m e t r y  

(6-8), s p e r t r o f l o o r i m e t r y  (9 ) .  U V  s p e r t r o p h o t o m e t r y  (10) and t i t r a t i o n  

i n  non-aqueous s o l v e n t s  ( 1 1 ) .  Most of t h e s e  methods were developed  

fo r  S d e t e r m i n a t i o n  in  a s i n g l e  dosage  form. They involved  many s t e p s  

i n  t h e  a s s a y  p r o c e d u r e  and p o s s e s s e d  l i m i t e d  s e n s i t i v i t y .  A h i g h  

p r e s s u r e  l i q u i d  c h r o m a t o g r a p h i r  method ( 1 2 )  was a l s o  deve loped  for S 

d e t r r m i n a t  ion in  o i n t m e n t  p r e p a r a t i o n s .  The met hod was s i m p l e  and 

n c r u r a t e ,  however, i t  was o n l y  l i m i t e d  t o  one k i n d  of d o s a g e  form. 

'This communication d e s c r i b e s  a HP1.C method t o r  S d e t e r m i n a t  ion in  

f i v e  d i f t e r e n t  f o r m u l a t i o n s ;  a l o t i o n ,  II c o l l o d i o n ,  an o i n t m e n t  and t w o  

creams.  Those f o r m u l a t i o n s  c o n t a i n e d  s u l t u r ,  r e s o r c i n o l .  l a r t i r  a c i d  

and some o t h e r  ac t ive  and  inactive i n g r e d i e n t s .  

MATERIALS __- 

I n s t r u m e n t a t i o n :  ___-__- 

A Waters  A s s o c i a t e s  (Mil f o r d .  MA) 1 i q u i d  chromatograph  was used f o r  

a n a l y s i s .  'The i n s t r u m e n t  was equipped  w i t h  a 6000 A pump, 116K i n j e c t o r ,  

Lambda Max 481 d e t e r t n r  and a M730 d a t a  module. A micro  RON1)APAK-Plienyl 

rolumn (3.9 mm X 30 cm, Waters  A s s o r i a t r s )  was used  for s e p a r ; i t i o n .  

C hem i r a l  s : -- 

A l o t i o n ,  a c o l l o d i o n ,  a n  o i n t m e n t  and two creams were o b t a i n e d  t rom 

t h e  l o c a l  market .  A l ist  of t h e  a c t i v e  i n g r e d i e n t s  p r e s e n t  i n  e a c h  is 

shown i n  T a b l e  1. The c h e m i r a l s  used  f o r  d r u g  e x t r a c t i o n  and i n  t h e  m o b i l e  

p h a s e  were c h l o r o f o r m  and h y d r o c h l o r i c  a c i d ,  B.D.H. Chemica ls  L t d .  (Poole, 

England) ;  methano1,Merk (Darmstadt ,  Germany) and  te t rabuty lammonium phos- 

p h a t e ,  P IC  Reagent  A,  Waters Associate ( M i l f o r d ,  MA).  The m o b i l e  p h a s e  
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SALICYCLIC ACID ASSAY 

TABLE 1 

Active l n g r e d i e n t s  P r e s e n t  i n  t h e  P h a r m a r e u t i c a l  P r e p a r a t i o n s  

2095 

---______ 
A r t  i v e  I n g r e d i e n t s  Pharmaceut  i r a i  

P r e p a r a t i o n  - __ __ 
Lot ion S a i  i c y l i r  a c i d ,  q u i n i n e  h y d r o c h l o r i d e ,  p i i o r a r p i n e  

n i t  r a t e .  

C o l l o d i o n  S a l i c y l i c  a r i d ,  l a c t i c  a r i d .  

0 in tmcn t S a l i c y l i c  a r i d ,  b u r l o s a m i d e .  

Cream 1 S a l i r y i  i c  a i - i d .  r c s o r r i n o l .  

Cream I1 S a l i c y i i c  a r i d ,  p r e r i p i t a t e d  s u l f u r .  

was p r e p a r e d  bv a d d i n g  300 mi metIi,inoi ti) 700 m i  w a t e r  conta in in ; :  enough 

P I C  Reagent  A t o  form 5 mnM s o l u t i o n .  The m i x t u r e  was t h e n  f i i t e r c d  

through a 0.5 pm pore size membrane f i l t e r  o b t a i n e d  trom Mil l  i p o r e  Corpo- 

r a t i o n  (Bedford .  M a s s a c h u s e t t s )  b e f o r e  d e g a s s i n ) ; .  A p u r e  sampie  o r  

sal  i r y i  i c  a c i d .  B.D.H. Chemica ls  L t d .  (Pooie .  England)  was u s e d  tor 

s t a n d a r d  i e a t  ion.  

ME’IHOUS -- 
Ucvelopmrnt  01‘ HPLC c o n d i t i o n s :  .- 

P r e l i m i n a r y  r u n s  on e x t r a c t e d  samples hased upon I i t e r a t i i r e  rev iew 

( 1 2 )  u s i n g  t h e  i i  Bondnpak-Ci8 column and 0.02 M p o t a s s i u m  di l iydroj ien 

p h o s p h a t e  in  methanol-water  m i x t u r e  a s  t h e  m o b i i e  phase  were u n s a t i s -  

f a c t o r y .  Broad p e a k s  were o b t a i n e d  and ;I need l o r  a d j u s t m e n t  i n  t h c  

mobi le  p h a s e  was i n d i c a t e d  f o r  e a c h  o f  t h e  p h a r m a c e u t i c a l  p r e p a r a t i o n s  

t e s t e d .  Upon u s i n g  t h e  11 Bondapak-phenyl column and a m o b i l e  p h a s e  

made of 30% methanol  i n  a 5 mM s o l u t i o n  of te t rabuty lammonium p h o s p h a t e  

(pH 7.5). s h a r p  p e a k s  and good s e p a r a t i o n  of S were o b t a i n e d  w i t h  a l l  

p r e p a r a t i o n s  t e s t e d .  A re tent ion t i m e  f o r  S of a b o u t  7.5 min was 
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2096 MOLOKHIA, AL-SHORA, AND AL-RAHMAN 

observed .  Examinat ion of  t h e  i n t e g r a t e d  a r e a s  u n d e r  t h e  peaks  for t h r e e  

d i f f e r e n t  d r u g  c o n c e n t r a t i o n s  i n d i c a t e d  p r o p e r  d r u g  resolut ion. A pu r t -  

sample of m e t r o n i d a z o l e  o b t a i n e d  by a l c o h o l  i r  r x t r i i c t  ion and t l i r i c c  rr- 

r r y s t a l l  i e a t  ion Crom commercial  t a b l e t s ,  was uscd a s  t h r  i n t e r n a i  s t a n d a r d .  

I t  was found to  have a wel l  d e f i n e d  peak s e p a r a t e d  from t h a t  of the d r u g  

w i t h  a r e t e n t i o n  t i m e  o f  a b o u t  3 min. U l t r a v i o l e t  a b s o r p t i o n  a t  a wave 

l e n g t h  of 313 nm was used f o r  d e t e c L l o n .  

Assay r a l  i b r a t  ion: 

A number or s t a n d a r d  s o l u t i o n s  of sal icy1 ic a c i d  were p r e p a r e d  by 

p r o p e r  d i l u t i o n s  from a s t o c k  s o l u t i o n  c o n t a i n i n g  1 mg/ml of S and 5 

pg/ml i n t e r n a l  s t a n d a r d  in t h e  m o b i l e  phase .  D i l u t i o n s  were made by 

5 pg/ml t n t c r n a l  s t a n d a r d  s o l u t i o n  i n  t h e  m o b i l e  phase and c o n r e n t r s -  

t t o n s  o f  S i n  t h e  r a n g e  of 5-50 pg/ml were o b t a i n e d .  E x a c t i y  20 pl of 

e a c h  s o l u t i o n  were i n j e c t e d  in t h e  HPLC and e a c h  measurement was c a r r i e d  

i n  d u p l i c a t e .  

D e t e r m i n a t i o n  of Sa l  i c y l i c . h c i d  i n  L o t i o n  and C o i l o d i o n :  

A1 i q u o t s  o f  t h e  l o t i o n  and t h e  c o l l o d i o n  werr d i i u t e d  d i r e c t l y  w i t h  

t h e  m o b i l e  phase c o n t a i n i n g  t h e  i n t e r n a l  s t a n d a r d .  'l'wo o t h e r  se ts  of 

d e t e r m i n a t i o n s  were a l s o  c a r r i e d  w i t h  t h e  p r e p a r a t i o n s  s p i k e d  w i t h  a 

s o l u t i o n  of t w o  d i f f e r e n t  c o n c e n t r a t i o n s  o t  s a l i c y l  i c  a c i d  i n  t h e  m o b i l e  

phase.  E x a c t l y ,  20 p l  o f  t h e  p r o d u c t  were i n j e c t e d  in t h e  HPLC f o r  S 

d e t e r m i n a t i o n .  A second I n j e c t i o n  o f  d i f f e r e n t  volume was c a r r i e d  for 

c o n f i r m a t i o n .  

D e t e r m i n a t i o n  o f  S a l i c y l i c  Acid in Ointment :  

Ointment  c o n t a i n i n g  2 mg o f  l a b e l l e d  s a l i c y l i c  a c i d  was a c c u r a t e l y  

weighed i n  a glass c e n t r i f u g e  t u b e .  E x a c t l y ,  10 m l  of  t h e  i n t e r n a l  
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SALiCYCLIC ACID ASSAY 2091 

s t a n d a r d  s o l u t i o n  i n  t h e  mobile phase  wrre added and t h e  p r o d u r t  was 

mixed in  a v o r t e x  mixer  for  30 min .  The t u b e  was t h e n  r e n t r i l u g c d  

a t  2000 r p m  f o r  1 5  min. The t o p  l a y e r  was a s p i r a t e d  in  a c l e a n  t u b e ,  

r o o l e d  in a r e f r e g l r a t o r  and f i l t e r e d  t h r o u g h  a 0.45 iim f i l t e r ,  M i l l i -  

p o r e  C o r p o r a t i o n  (Bedtord ,  M a s s a r h u s e t t s ) .  An a1 i q u o t  was t h e n  d i l u t e d  

4-foId w i t h  t h e  i n t e r n i l l  s t a n d a r d  s o l u t i o n  b e f o r e  i n j e c t i o n .  A second 

a l i q u o t  was d i l u t e d  8- fo ld  w i t h  t h e  same s o l u t i o n  and i n j c r t e d  f o r  con- 

f i rmat  ion. 

Reruvery  s t u d i e s  were pertornied hy mixiug  404: and 80% o f  t h e  S 

l a h e l l e d  c o n t e n t  w i t h  two o i n t m e n t  s;imples immrdia te iy  b e l o r e  e x t r w L i o n .  

D e t c r m i n n t i o n  o f  S was t h e n  c a r r i e d  out in same way. 

D e t e r m i n a t i o n  of Sal  icy1 i c  Acid i n  Creams: 

D i r e c t  e x t r a c t i o n  of  s a l  i c y l i r  a r i d  trim creams w i t h  t h e  m o b i l e  

phase  was u n s u c r e s s f u l  as t h e  m o b i l e  p h a s e  mixed i i i t  imate lv  w i t h  t h e  

components  of t h e  creams.  Three  o t h r r  methods were thcw t r i e d .  I n  t h e  

f i r s t  method, rream r o n t a i n i n g  4 mg o f  l a b e l  led s a l  i r y i i c .  a c i d  was 

act-uratcly weighed in a 35 mi g l a s s  t u b e .  20 m l  c h l o r o f o r m  wrrr added 

and t h e  product  was mixed i n  a v o r t e x  mixer  tor i0 min.  The rlhoroform 

l a y e r  was t l i rn  a s p i r a t e d  i n  a c r n t r i f u g e  t u b e .  c ' en t r i fuged  f o r  1 5  min. 

a t  2000 rpm t o  s e p a r a t e  r r e m  r e s i d u e s .  E x a c t l y  1 0  m l  of t h e  purca 

r h l o r o f u r m  s o l u t i o n  were e v a p o r a t e d  and t h e  rcssidur  d i s s o l v e d  in 20 m l  

mobi le  phase  t o  p r o d u c e  a t h e o r e t i c a l  S conc . rn t r i i t ton  0 1  100 bg/ml .  

Two d i f f e r e n t  d i l u t i o n s  were t h e n  i n j e c t e d  i n  t h e  HPLC f o r  S d e t e r m i n a -  

t i o n .  I n  t h e  second and t h i r d  methods ,  t h e  same p r o c e d u r e  was f o l l o w e d  

e x c e p t  t ha t  0.5 m l  and  5 m l  o f  1 N  h y d r o c h l o r i c  a c i d  were mixed w i t h  t h e  

cream sample  r e s p e c t i v e l y  b e f o r e  c h l o r o f o r m  extraction. 

s t u d i e s  on S e x t r a c t i o n  from c r e a m s  were per formed b y  m i x i n g  50% and 

Recovery  
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2 6 10 2 6 10 
M INS MlNS 

Figure 1: Typical s a l i y c l i c  acid 
chromatogram 
a ,  s a l i c y l i c  acid solut ion i n  mobile 

b ,  s a l i c y l i c  a c i d  and i n t e r n a l  standard 
phase: 

solut ion i n  mobile phase. 

100% of the  S l abe l led  content with two d i f f e r e n t  samples of each 

cream. Extraction was car r ied  by t h e  second method described above 

and S content was then determined as before. 

RESULTS AND DISCUSSION 

Figure 1 shows representa t ive  chromatograms f o r  S and S with the 

in te rna l  standard a s  determined i n  t h e  assay c a l i b r a t i o n .  As can be 
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2 6 10 2 6 10 
MlNS MlNS 

1:igure 2 :  Cliromnto!:rrrms t o r  sill i l , y i  i c .  

a c i d  in ,  i i .  i o t i o n ;  t i ,  c o i i o d i o n .  

s e e n .  well i d e n t  i l i e d  p e a k s  w i t h  good s e p a t a t  ion between S and t h e  

i n t e r n a l  s t a n d a r d  were o b t a i n e d .  F i g u r e s  2 and 3 show r e p r e s e n t a t i v e  c h r o -  

matograms f o r  S a s  d e t e r m i n e d  i n  t h e  d i f f e r e n t  d o s J g e  forms .  No 

i n t e r t e r e n r e  from o t h e r  components  was d e t e c t e d .  

Q u a n t i t a t i v e  a n a l y s i s  o f  t h e  r e s u l t s  based upon t h c  a reas  u n d e r  

t h e  c u r v e  (AUC) and t h e  r a t i o s  o f  S t o  the i n t e r n a l  s t a n d a r d  peak  

h e i g h t s  were found t o  be s u p e r i m p o s e d .  S t a n d a r d  c u r v e s  f o r  AUC 

v e r s u s  S c o n c e n t r a t i o n  showed good l i n e a r i t y  o v e r  t h e  c o n c e n t r a t i o n  

r a n g e  t e s t e d  w i t h  z e r o  I n t e r r e p t s .  

T a b l e  2 summar izes  t h e  r e s u l t s  o b t a i n e d  f o r  S d e t e r m i n a t i o n  i n  

cream I a f t e r  e x t r a c t i o n  by  t h r e e  d i f f e r e n t  methods .  As c a n  b e  s e e n ,  
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I 
F 

s l r l l l  W 

2 2  6 10 2 6 10 
MlNS MlNS 

c. 
c I i, 

L L L L L  
2 6 10 

MlNS 
Figure 3: Chromatograms fo r  s a l t r y l i c  a r i d  a f t e r  
ex t ra r t ion  from, a, rream 1; b, cream IT; r ,  o int -  
men t . 

TABLE 2.  

Comparison of the  Extraction Methods used I n  Determlntng 

S a l i c y l i c  Acid i n  Cream I 
- ~ _ _  

Method of Extraction % S Recovered 

d i r e c t  ex t rac t ion  with chloroform 84.30, 8.152 

chloroform ext rac t ion  in presence of 0.5011 1N HC1. 105.28. 6.303 

chloroform ext rac t ion  i n  presence of 5101 1 N  HC1. 93.12, 8.022 

(Mean of 4, S.D.) 
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b e t t e r  r e c o v e r y  was o b t a i n e d  when t h e  cream was a c i d i f i e d  w i t h  0.5ml of 

1N h y d r o c h l o r i c  a r i d  s o l u t i o n  b e f o r e  e x t r a c t i o n .  Incomple te  r e c o v e r y  

w i t h  t h e  two o t h e r  methods i s  p r o b a b l y  due  t o  losses by p a r t i t i o n i n g  i n  

t h e  aqueous  phase .  Surh  i o s s e s  were minimized when t h e  a q u e o u s  p h a s e  

volume was k e p t  t o  minimum and a f t e r  a c i d i f i c a t i o n .  F u r t h e r  d e t e r m i n a -  

t i o n s  o f  S in creams were performed a c r o r d i n g  t o  t h e  second method.  

T a b l e  3 p r e s e n t s  t h e  summary of f o u r  d e t e r m i n a t i o n s  of S c o n t e n t  

i n  e a r h  of t h e  p r e p a r a t i o n s  t e s t e d  and t h e i r  s p i k e d  samples .  Kecovery 

was r a l r u i a t e d  by s u b s t r a r t i n g  t h e  a v e r a g e  e x p e r i m e n t a l  S c o n t e n t  of e a c h  

p r e p a r a t i o n  from i t s  c o r r e s p o n d i n g  s p i k e d  samples and p e r c e n t a g e  o f  

r e c o v e r e d  amount t o  added amount was t h e n  d e t e r m i n e d .  Average p e r -  

r e n t a g e  and s t a n d a r d  d e v i a t i o n s  a r e  p r e s e n t e d  in t h e  T a b l e .  As can  

b e  s e e n ,  98-101% r e c o v e r y  was o b t a i n e d  which i n d i c a t e  good s e n s i t i v i t y  

and 1 i n e a r i t y  of t h e  a s s a y  method and h j g h  p e r c i s i o n  o f  t h e  e x t r a c t  ion  

methods performed on t h e  o i n t m e n t  and  t h e  creams.  

TABLE 3. 

S a i i r y l i r  A r i d  Recovery from Spiked  Forms 

P e r r e n t  S s p l k e d  t o  S l a b e l  P e r r e n t  Recovered ( X )  
( X )  (Mean o f  4 ,  S.D.)  Dosage Form - 

Lot ion  

C o l l o d i o n  

Ointment  

Cream I 

Cream I1 

16.67  
33.33 

12.5 
25  

40 
80 

50 
100 

50 
100 

9 8 . 4 ,  3.724 
9 9 . 4 ,  5 . 8 6 5  

98.9, 5.290 
98.4, 6.844 

100.7, 2.998 
101.1, 4.305 

97.4, 6.034 
98.9. 4.212 

98.0, 3.006 
90.8, 3.842 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
6
:
2
9
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1
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TABLE 4.  

Sal i c v l  ic  A r i d  C o n t e n t  in t h e  Dosage Forms 

-~ 

---___ 
Label  S c o n t e n t  Exper imenta l  S c o n t e n t  P e r c e n t  of l a t z  

Dosage Form ( X  W/W) (Z W / W )  (Mean of 4 ,  S . V . )  

Lot ion 1 . 5  1 .445 ,  0.014 Y6.13, 0 .94”  

C o l l o d i o n  2 0  22.029,  I .  567 110.15,  7.84 

Ointment  2 1 .902 ,  0 .039  95.10, 1 .974  

Cream 1 2 2.105.  0 .126 105.28,  6 .303 

Cream 11 2 2.050.  0 .124 102 .49,  6 . I 9 7  

-- (Mean of 4 ,  S.D.) - 

‘Table 4 compares  t h e  e x p e r t m e n t a l  S c o n t e n t  t o  t h e  i d b e l  v a l u e s  t o r  

e a c h  of  t h e  p r e p a r a t i o n s .  The range  or  the  r e s u l t s  o b t a i n e d  was r e p r o -  

d u c i b l e  t o r  o t h c r  samples  from t h e  same l o t  of e a c h  p r e p a r a t i o n .  While  

t h e  o in tment  and t h e  l o t i o n  showed S c o n t e n t  s l i g h t i v  lower t h a n  t h e  

l a b e l  v a l u e  w i t h i n  t h e  p e r m i s s i b l e  range ,  t h e  t w o  c r e a m s  and t t ie  c u l l o -  

d ion  showed o v e r d o s a g e  o f  S which r e a r h e d  up t o  1 O X .  

The r h r o m a t o g r a p h i c  method d e s c r i b e d  i n  t h i s  communication Is 

a c c u r a t e  and p r e c i s e  for d e t e r m i n a t i o n  of s a l i c y l i c  a c  d in v a r i o u s  

dosage  forms and i n  p r e s e n c e  o f  a number of a c t i v e  and i n a c t i v e  i n g r e -  

d i e n t s .  The method was found r e p r o d u c i b l e  and s i m p l e ,  making i t  s u i t a b l e  

f o r  r o u t i n e  a s s a y .  The s e p a r a t i o n  of s a l i c y l i c  a c i d  a c h i e v e d  from i t s  

p r o d u c t s  makes t h e  method u s e f u l  i n  m o n i t o r i n g  d r u g  c o n t e n t  c n n f o r m i t y  

w i t h  r e q u i r e m e n t s  as w e l l  as  p r o d u c t  s t a b i l i t y .  
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