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Detect ion and de te rmina t ion of salicylic acid impurity 
in aspirin tablet formula t ions by high p e r f o r m a n c e 

liquid ch romatography 
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Departments of * Pharmaceutical Chemistry and tClinical Pharmacy Biopharnutcy. School of Pharmacy. 
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Summary 

Salicylic acid is a m a j o r hydrolytic degradat ion 
product of aspirin, responsible especially for 
gastric irritation dur ing oral aspirin administra-
tion. This impurity was investigated in 12 
different brands of aspirin formulat ion readily 
available in our locality. A simple, rapid and 
sensitive high pe r fo rmance liquid chromato-
graphic method was adopted for this investiga-
tion. The mobile phase was methanol /water 
(20/80. v/v) adjus ted to p|- | 2.5 with phosphoric-
acid and was run on a 50 mm re versed-phase 
column moni tored at 240 nm. T h e limit of de-
tection for salicylic acid was 5ng. Only three of 
these formulat ions showed the presence of sali-
cylic acid impurity and all these conta ined 
salicylic acid in excess of the USP 1980 limit of 
0.3% salicylic acid per tablet . 

Resume 

L'acide salicylique est unc produit hydrolytiquc 
m a j e u r d c la degradat ion d 'aspir in , responsable 
particulierement pour les de rangements gast-
riques, pendant ( 'administration ora le d 'aspir in . 
On a entreprit unc e tude sur cct impure tc dans 
12 formulations d'aspirin de marque d i f fe ren t , 
facilemcnt disponible cliez no t re envi ronnc-
ment locale. On a adop te une me thode ch roma-
tographique a liquide simple, rapide et de hau te 
efficace. La phase mobile etait methanol / l ' eau 
(20/80, v/v) de pi I 2.5 et sur une phase eo lunne 
envers de 240 nm. L'acide salicylique de con-
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cent ra t ion aussi bas que 5 ng peut c tre-detect^, 
utilisant les mon tu res des sensitivites bas. 
Seulement trois de ces formulat ions montra ient 
la presence d ' impurc te de l 'acide salicylique et 
dans les trois formulat ions , la quanti ty de 
l 'acide salicylique dtait plus que la limite USP 
1980 dc 0 .3% chaque compr ime. 

Introduction 

Aspirin (acetyl salicylic acid) is one of the 
commonly used and misused anti-pyrctic, anal-
gesic and ant i - inf lammatory agents in this 
envi ronment . It is within easy reach of any 
interested individual. It is cheap to buv and 
various pharmaceut ical companies have Iven 
encouraged to produce different brands of 
aspirin prepara t ions for our local market . Some 
of these b rands contain aspirin a lone while 
o thers include paracetamol (ace taminophen) 
and caffeine in their formulat ions for double 
analgesic, ant i-pyret ic and st imulant activities. 

Aspirin is known to decompose by hydrolysis 
to salicylic acid not only in solution but also in 
moist air in the solid s ta te . Most of the adverse 
effects of aspirin, especially gastric irritation 
and bleeding, are due to salicylic acid [1,2]. 
T h u s U S P [3] prescribes limits for salicylic 
acid in pharmaceut ica l dosage forms containing 
aspirin. T h e limits are 0 .1% for aspirin powder , 
0 . 3 % for tablets without buf fers , 3 .0% for 
buf fe red aspirin dosage forms, and 1.0% for 
supposi tor ies . T h e presence of salicylic acid in 
some analgesic products has also been docu-
mented (4,5). 

A recently developed high per formance 
liquid ch romatography ( H P L C ) procedure for 
mul t i componcnt analysis of analgesics [6] is 
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now applied to de te rmine the a m o u n t s of 
salicylic acid impurities in the presence of large 
a m o u n t s of aspirin. T h e di f ferent b r ands of 
aspirin formula t ions investigated were Alabu-
kun®, Anacin®, Aspirin tablet , Bayer aspir in, 
Cafenol®, Daga®, Dolviran®, Pancemol 
Co.®, Paracin®, Pengo®, Phensic® and Vitalink 
aspirin. 

Materials and methods 

Experimental 

Drugs. Pure salicylic acid, aspirin and m-
hydroxybenzoic acid ( the internal s t andard) 
were purchased f rom Sigma Chemicals (Poole . 
U . K . ) . The brands of aspirin formula t ions 
investigated, all stored at ambient t empera-
tures, were purchased f rom local chemist shops . 

Solvents. Liquid chromatography grade 
ace toni tn le was a gift f rom Barewa Pharma-
ceuticals (Lagos, Nigeria) while methanol 
(liquid cb 'oma tography grade) and e thanol 
(96%) were purchased from May & Baker 
(Dagenham, U .K. ) . 

Apparatus 

T h e H P L C equipment comprised of a Pye 
Unicam L C - X P D p u m p (Cambridge , U . K . ) 
which delivered the eluent on to a reversed-
phase stainless steel column (50 x 4.6 mm i .d; 
Hypersil (5-ODS)) . Samples were introduced 
into the column using a Rheodyne valve system 
(Cambridge , U .K . ) fitted with a 20 id loop. 
T h e eluent was moni tored with a Pye Unicam 
L C - U V variable wavelength detec tor set at 240 
nm and connected to a Pye Unicam PM 8251 
potent iometr ic recorder . T h e tempera ture was 
mainta ined at 24°C in an air-conditioned room. 
Also used were a rotamixer and a Jouan bench 
cent r i fuge , supplied by Eccles Technical Ser-
vices Limited, U . K . 

Calibration standard 

From the stock solutions of 5 mg/ml each of 
aspirin, salicylic acid and // i-hydroxybenzoic 
acid, the concentrat ions shown in Table 1 were 
p repared . 

Table I. Calibration concentrations 

Calibration solutions 

Drug 1 2 3 4 5 6 

Aspirin (ng/ml) 0 20 40 60 80 100 
Salicylic acid 

(Hg/ml) 0 20 40 60 80 100 
w-Mydroxybcnzoic 

acid (int. std) 
(Hg/ml) 50 50 50 50 50 50 

Assay of the analgesics 

Ten tablets of each of the products were 
randomly selected f r o m a package containing a 
single ba tch , weighed and p o w d e r e d . Twice the 
average weight of each of the tablets was 
accurately weighed in to a 20 ml volumetr ic flask 
and e thanol was a d d e d to m a k e up the volume. 
T h e solut ion was shaken on a rotamixer for 
1 min and then ccn t r i fuged (2500 r .p .m. ) for 
5 min. Al iquots of the superna tan t were di-
luted to give high concen t r a t ions of aspirin, 
and salicylic acid con ten t was de te rmined . 
T h e internal s t anda rd was 50 ng/ml rn-
hydroxybenzoic acid. 

Results and discussion 

This study was init iated because of the high 
level of salicylic acid observed in a product 
during our rou t ine analytical services. Based on 
the column selectivity and a mobile phase of 
methanol /water (20/80, v/v), ad jus t ed to pi I 2.5 
with phosphor ic acid, the limit of detection of 
salicylic acid was 5 ng, the o p t i m u m detection 
wavelength was found to be 240 nm. Figure 1 
shows a typical analytical chromatogram. 
Figure 2 shows the ch roma tog ram obtained 
f rom a produc t , indicating the presence of 
salicylic acid. T h e r e was a l inear relationship 
be tween the peak:height ratios and the concen-
t ra t ions of aspirin (20-100 jig/ml) and salicylic 
acid (20-100 jig/ml) with correlat ion coeffi-
cient values > 0.999 for each compound . 

T h e results of the assay of aspirin and 
salicylic acid in the 12 aspirin-containing formu-
lations are shown in Table 2. These results 
could be analysed as follows. 

(a) T h r e e (1-3) of the 12 products contained 
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Fig. I. A typical analytical chromatogram of aspirin, 
using a Hypcrsil 5-ODS column (50 x 45 mm l.d.) 
with a mobile phase of methanol/waler (20/X0. \/v) 
pll 2.5 with detection at 240 nm. I = injection, M = 
internal standard and A = aspirin. 

aspirin alone in their formulat ions . T w o out of 
these had aspirin contents between 95% and 
105% of the limit while the third had 90% of 
the stated aspirin content . 

(b) Six (4-9) products con ta ined both aspirin 
and caffeine. Of these, o n e product (No. 4) had 
an extremely low aspirin content (76%) and 
another (No. 6) had 132% of the stated aspirin 
content. 

(c) Three (10-12) products included both 
paracetamol and caffeine in their aspirin formu-
lations. The results showed that they conta ined 
1.19%, 5 .20% and 16.96% of salicyclic acid 
respectively (expressed as a percentage of total 
salicylate). 

This study illustrates that not all available 
aspirin products are chemically equivalent . 
Since no hydrolytic degradat ion product was 
detected in products 2 and 4 (Table 2) the low 
aspirin content could only be a t t r ibuted to poor 
product quality. However , products 10-12 
(Table 2) showed the presence of salicylic acid 
impurities. Analyses of products 10, 11 and 12 
(Table 2) were repeated five t imes to conf i rm 
their salicylic acid contents . T h e physical 
examination of tablets of product 12 showed 
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Fig. 2. Chromatogram of a product showing the 
presence of salicylic acid, paracetamol and caffcinc 
Chromatographic details as for Fig. 1. I = injection. 
I* = paracetamol, M = internal standard. A = 
aspirin. SA = salicylic acid and C = caffcinc 

that they had varying shades of co lour , ranging 
f rom the original whi te colour to d e e p brown 
d e p e n d i n g on the stage of decompos i t ion . A 
smell character is t ic of acetic acid was de tec ted 
f rom this sample . 

T h e s e samples w e r e purchased f rom local 
drug s to res at d i f f e ren t locat ions in Lagos with 
an average relat ive humidi ty of 7 1 % , con-
sequent ly the possibility exists of trans-acctyla-
tion produc ing diacctyl-/>-aminophcnol f rom a 
combina t ion of acetylsalicylic acid and aceta-
m i n o p h e n (7). T h i s could also account for the 
fact that the total salicylate con ten t ob ta ined 
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Tabic 2. Concentrations of aspirin and salicylic acid in the 
formulations 

Salicylic acid 

Aspirin contcnt 
(% of that stated Percentage of 

Product no. on bottle) mg/tablct total salicylate 

1 94.81 — — 

2 89.88 — — 

3 102.33 — — 

4 76.00 — — 

5 93.72 — — 

6 132.41 — — 

7 97.89 — — 

8 94.50 — — 

9 99.49 — — 

10 97.98 2.73 1.19 
11 88.28 8.82 5.12 
12 64.42 19.50 16.96 

f rom each tablet is < 100% for each of the th ree 
products . 

These observat ions confirm earlier studies | 7 | 
and also the not ion that aspirin and para-
cetamol combinat ions are not stable in humid 
envi ronments . 

Rapid hydrolysis of aspirin in solution during 
analysis was minimised by the use of p H 2.5 for 
the mobi le phase , almost the opt imum pi I for 
aspirin stability, and also, the samples were 
assayed within 10 min of preparat ion. 

Conclusion 

This s imple , rapid, sensitive and selective 
me thod of de terminat ion of salicylic acid im-
purit ies in aspirin-containing tablet formula-
tions can be routinely applied to the quali ty 
control of these formulat ions. T h e results 
clearly support earl ier studies which found that 
combined aspirin and parace tamol formula t ions 
a re fairly unstable in ambient humidit ies such as 
those in Nigeria. Consequent ly , this high con-
centra t ion of salicylic acid in these oral formula-
tions is a cause for concern . 
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