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Evaluated is the use of thin-layer chromatography (TLC) to determine the quality of paracetamol tablets
marketed in Bangladesh. The procedure was carried out using a cheap and rapid TLC method developed
by the U.S. Food and Drug Administration. Reported also is a semiquantitative specific spot test for
screening paracetamol tablets. The results obtained indicate that, of the 38 brands tested, three were
spurious, while 11 were of borderline quality. In some cases, the results were also verified using the British
Pharmacopoeia method.

The simplified tests described in this article cannot replace the British Pharmacopoeia or U.S. Pharma-
copeia methods but can be employed as initial screening tests.

Introduction
The quality of marketed drugs determines the qual-
ity of treatment patients receive, which in turn en-
sures their well-being. On the other hand, a patient's
health can be put at risk by the use of spurious and
substandard drugs. Constant screening of marketed
drugs by the drug regulatory authority or a consumer
organization, using pharmacopoeial methods, there-
fore enables consumers to be aware of the quality of
drugs available to them. However, pharmacopoeial
methods are not straightforward or inexpensive to
carry out in most developing countries, and numer-
ous small and medium-sized pharmaceutical com-
panies do not analyse their drugs before they are
marketed because of the considerable expense of
maintaining a proper quality control laboratory.

The Division of Drug Analysis, U.S. Food and
Drug Administration (FDA), has therefore devel-
oped a simple and inexpensive semiquantitative
method (1-3) for rapidly screening pharmaceuticals
using thin-layer chromatography (TLC). This meth-
od has been employed successfully in Swaziland,
Egypt, and Saudi Arabia (3-5). Use of this TLC
method to monitor the quality of paracetamol tab-
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lets currently available in Bangladesh would be de-
sirable, since almost a third of such tablets have
been reported to be spurious (6).

The study had the following aims: to determine
the applicability of the TLC method for rapidly
screening paracetamol tablets; and to develop a
cheap, semiquantitative, specific spot test for para-
cetamol tablets. The results we report here are pre-
liminary and indicate that further studies should be
carried out.

Materials and methods
Paracetamol tablets

Various brands of paracetamol tablets were bought
from both city and village retail pharmacy shops in
Bangladesh. Reference tablets of paracetamol in
sealed strips were supplied by FDA.

Thin-layer chromatography

Equipment and chemicals. The TLC apparatus con-
sisted of the following items:
- plastic-backed TLC sheet of silica gel 60, F-254

(E. Merck, Darmstadt, Germany);
- aluminium TLC support tray;
- rigid aluminium support;
- polyethylene plastic development bag;
- heavy filter-paper saturation pad;
- small plastic bag for crushing paracetamol

tablets;
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- small S-hook positioning rod;
- disposable micropipettes (3 [tl) with small rubber

bulbs; and
ultraviolet (UV) TLC scanner for visual analysis.

The following chemicals were used:
paracetamol reference tablets;

- methanol; and
ethyl acetate and concentrated ammonium hy-
droxide solution.

The British Pharmacopoeia (BP) method (7)
for the assay of paracetamol was used to check the
results of the TLC. The method is based upon
titration with 0.1 mol/l ammonium cerium(IV)
sulfate after the sample has been dissolved in acid
and the mixture refluxed. Iron(II) sulfate solution
(0.1 mol/l) is used as the indicator.

Procedure. All solutions were prepared as described
previously (4). Each marketed sample of paraceta-
mol (500-mg tablets) was dissolved in methanol to
give a solution of concentration 5 g/l; this repre-
sented the 100% sample solution. One reference tab-
let of paracetamol (46 mg) was dissolved in methanol
to give a solution of concentration 5.75 g/l; this repre-
sented the high concentration (115%) reference so-
lution. An aliquot of the 115% solution was then
diluted to give the low concentration (85%) refer-
ence solution (a spread of 85-115% in acceptable for
single tablet analysis; however, for a sample pre-
pared from an aliquot of 20 ground paracetamol tab-
lets, the limits are 90-110%). A 3-[tl aliquot of each
of the sample and reference solutions was spotted
onto the TLC plate 85% solution on the left, the
sample (100%) in the centre, and the 115% solution
on the right. The spotted plate was developed using
an eluent consisting of a mixture of methanol, ethyl
acetate, and concentrated ammonium hydroxide
(2: 17: 1). After the plate was dried, the spots (R, =

0.45) were viewed using a UV TLC scanner at k =

254 nm.

Spot test

The spot test apparatus consisted of the following
items:
- heavy filter-paper; and

disposable micropipettes (3 [tl) with small rubber
bulbs.

The following chemicals were used:
paracetamol reference tablets;

- iron(III) chloride solution (0.5 mol/l); and
- methanol.

Procedure. A strip of heavy filter-paper was impreg-
nated with iron(III) chloride solution (0.5mol/l) and
carefully dried. The sample drug and the standard
solution were then spotted alternately across the
paper. A characteristic colour spot, depending on
the concentration of paracetamol, began to form in-
stantaneously and remained stable for several hours.

Results and discussion
Quality of paracetamol tablets marketed in
Bangladesh
A total of 38 brands of paracetamol tablets (para-
cetamol capsules are not available in Bangladesh)
were screened for their content of the active ingredi-
ent. A single tablet was used when the quality of the
brand was assessed using the rapid TLC method.
Several runs were carried out for each tablet and the
combined results of three workers were recorded. In
some cases where the results were conflicting, sam-
pling was repeated. Of the 38 brands tested, 23
(60.5%) were compliant and only 3 (8%) were spuri-
ous, far below the 30% reported previously (6). One
reason for this improvement is that the licences of
several small, substandard pharmaceutical compa-
nies have been revoked over the past 2 years.

Use of the TLC method and its validation
Because only one tablet of paracetamol was used in
each analysis, the U.S. Pharmacopeia (USP) range of
±-15% for individual drug tablets was taken as the
standard. However, when the content of active in-
gredient was calculated based on the average
weight of 20 tablets, the BP and USP ranges for 500-
mg paracetamol tablets are only +5% and ±+10%,
respectively. We found that 11 brands were close to
the lower range limit of 85% and that three brands
were far below this. There was no difficulty in iden-
tifying these three brands when the intensity and size
of the developed spots were compared with those of
the reference samples. However, there was some
confusion when the intensity of the spots ap-
proached that of the lower limit; these brands were
termed borderline and were also analysed using
the official BP method. The results are compared in
Table 1.

To maximize the difference in intensity between
the two limits, we compared spots using serial dilu-
tions of the reference solution. A concentration
of 0.125-0.5g/l was found to be the optimum for
the semiquantitative analysis. In addition, a stan-
dard curve was obtained (Fig. 1) based on the
area of the reference spots, calculated using the
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Table 1: Comparison of the quantitative estimation of
paracetamol using the TLC and British Pharmaco-
poiea (BP) methods

TLC method:
Sample BP method
code <85% limit Close to 85% limita (potency, mg/tablet)b

3
4
7
14
17
19
20
24
25
28
32
34
37
38

Yes

Yes

Yes

Yes
Yes

Yes
Yes
Yes

Yes
Yes

Yes
Yes
Yes
Yes

482
447
250
472
479
476
82

476
480
275
482
491
484
504

a Borderline.
b BP limits: 500 ± 5% mg/tablet.

average of measurements of the spot vertically and
horizontally.

Few marketed samples of paracetamol tablets
have been analysed for their paracetamol content
relative to the standard at low concentration. The
results obtained were verified by comparing them
with those obtained using the BP method (Table 2).

Specific spot test

For routine analysis, TLC plates, such as the silica
gel 60 F-254 sheets used in the present study, are
expensive; also, the developing solvents are hazard-

Fig. 1. Standard calibration curve of spot area versus
concentration for the TLC analysis.
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Table 2: Paracetamol content of tablets obtained using
the standard TLC curve and the British Pharmaco-
poiea (BP) method

Paracetamol content (mg/tablet):

Sample code

4
24
28

TLC method

440
480
320

BP method

447
476
275

ous to some extent. We therefore investigated a

qualitative test for paracetamol using iron(III)
chloride indicator, adapted for semiquantitative
purposes. Four solutions of iron(III) chloride of dif-
ferent concentration (5%, 10%, 15%, and 20%)
were prepared and small pieces of heavy duty filter-
paper were impregnated with them and dried. Refer-
ence standard solutions of paracetamol (85% and
115%) were then spotted on to the iron(III)-
chloride-treated filter-paper. A distinctive difference
in colour intensity was produced in each case, with
the optimum results being obtained with the 10%
solution of iron(III) chloride (Fig. 2). The optimum

Fig. 2. Appearance of the spot test results for para-
cetamol analysis. (L = 85% of reference; D = drug
being analysed; R = 115% of reference). (A = spurious
sample; B = sample within range; C = sample close to
lower limit).
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concentration of paracetamol for the estimation was
found to be approximately 5 g/l. The brands of
paracetamol marketed in Bangladesh were then
analysed by interpolation between the upper and
lower limits.
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Resume
Controle rapide des comprimes de
paracetamol vendus dans le commerce:
utilisation de la chromatographie en
couche mince et d'un test semi-quantitatif
sur papier filtre
Cette 6tude 6value l'utilisation de la chromato-
graphie en couche mince (TLC) pour d6terminer
la qualit6 des comprim6s de parac6tamol com-
mercialis6s au Bangladesh. La technique utilis6e
6tait une technique rapide et peu coOteuse de TLC
d6velopp6e par l'US Food and Drug Administration.
Un test semi-quantitatif sur papier filtre est 6gale-
ment d6crit.

Les r6sultats obtenus indiquent que sur les 38
sp6cialit6s test6es, trois etaient frelat6es et 11
6taient de qualit6 limite. Dans certains cas, les

r6sultats ont ete v6rifi6s selon la m6thode de la
pharmacop6e britannique.

Les tests simplifi6s d6crits dans le pr6sent
article ne peuvent remplacer les methodes de la
pharmacop6e britannique ou de la pharmacop6e
des Etats-Unis d'Am6rique, mais peuvent etre
employes a titre de contr6le initial.

References
1. Flinn PE, Kenyon AS, Layloff TP. A simplified TLC

system for qualitative and semiquantitative analysis of
pharmaceuticals. Journal of liquid chromatography,
1992, 15: 1639-1653.

2. Kenyon AS, Flinn PE, Layloff TP. Rapid screening of
pharmaceuticals by thin-layer chromatography: analy-
sis of essential drugs by visual methods. Journal of
AOAC Intemational, 1995, 78: 41-49.

3. Kenyon TA, Kenyon AS, Sibiya T. Drug quality
screening in developing countries: establishment of an
appropriate laboratory in Swaziland. Bulletin of the
World Health Organization, 1994, 72: 615-620.

4. Kenyon AS, Layloff TP. A compendium of unofficial
methods for rapid screening of pharmaceuticals. Cairo,
Egypt, National Organization for Drug Control & Re-
search, 1994.

5. Kenyon AS, Layloff TP. Rapid screening of pharma-
ceuticals by thin-layer chromatography. Unpublished
WHO document PHARM/95.290, 1995 (available upon
request from Division of Drug Management and Poli-
cies, World Health Organization, 1211 Geneva 27,
Switzerland).

6. Roy J et al. Quality of marketed paracetamol tablets in
Bangladesh - an analytical overview. Journal of the
Institute of Postgraduate Medicine and Research,
1993, 8: 49-53.

7. British Pharmacopoeia, vol 1. London, HMSO, 1988:
415.

22 WHO Bulletin OMS. Vol 75 1997


