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Since the number of individuals at high risk for acquiring
HIV infection screened are lower than the total number
of high-risk individuals in Bombay, it can be safely
assumed that the total number of HIV-l seropositive
high-risk persons could well be much higher. Our results
will serve as baseline data for further studies on the
expected spread of the disease. The transmission pattern
seen in this serological survey appears similar to that
observed in African countries where the spread is pre-
dominantly through heterosexual contact and is different
from that observed in the USA and Europe where the
spread is generally through homosexual contact and
intravenous drug abuse.

It is important to educate the public at large on the
modes of spread of HIV -1 infection and on the methods
of prevention. This includes the widespread use of con-
doms, the mandatory use of sterile surgical instruments
and blood collecting sets and the screening of all donated
blood and organ donors for HIV -1 antibodies. Unless this
isdone HIV-l infection will spread further-in Bombay.
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Identification of a contact depigmenting agent in Indian bindi
A. CHATIERJEE, A. K. BAJAJ, S, C, GUPTA

ABSTRACf
Introduction. Bindis, which Indian women apply on their

foreheads, occasionally depigment the skin.
Methods. We analysed the adhesive on bindi samples using

thin layer chromatography, infrared spectrophotometry,
high performance liquid chromatography and patch tested
15patients with bindi depigmentation, 10normal individuals
and 14patients with vitiligo.
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Results. The bindi adhesive contained about 80% para-
tertiary butyl phenol-a depigmenting agent with a marked
irritant action. Hypersensitivity to the agent did not occur.

Conclusions. Para-tertiary butyl phenol causes depigmenta-
tion after bindi application on the forehead and we suggest
that the use of this agent as an adhesive be banned.

INTRODUCfION
A bindi is a cosmetic aid which is placed in the middle of
the forehead by Indian women. Available in different
shapes, colours and sizes, it is made from a plastic material
coated with adhesive on one side to make it stick. Bindi
application leaves the area depigmented in many women



114

and we therefore analysed the adhesive material for its
depigmenting properties.

PATIENTS AND METHODS

Samples
Bindi samples were procured from the market and the
adhesive was analysed using thin layer chromatography
(lLC), infrared spectrophotometry (IR), high performance
liquid chromatography (HPLC) and patch testing.

Thin layer chromatography
A benzene extract of the bindi adhesive of known con-
centration was applied on 0.25 mm thick silica gel G plates.
The spots were applied with a Rudlof brand transfer
pipette (digital type). Para-tertiary butyl phenol (PTBP)
and mono benzyl ether of hydroquinone (MBH) of
known concentrations were also applied to the ·same plate
under similar conditions. The plates were developed in
benzene. The red brown spots of PTBP, MBH and adhesive
were detected by spraying the plates with antimony penta
chloride in chloroform. The intensity of the colours
in the samples and PTBP were compared in a SO 3000
spectrodensitometer.

Infrared spectrophotometry
Infrared spectra were obtained using a Beckman Acculab
Model-S. A benzene extract of a known quantity of the
adhesive scraped from the bindi was evaporated on a water
bath. The residue was made into a paste with liquid paraffin
and placed in potassium bromide cells. The spectrum of
the sample was compared with PTBP and MBH treated in
a similar way.

High performance liquid chromatography
We used the Waters HPLC Instrument (Model 590) with
a partitioning system. The solvent system used was aceto-
nitrile and water in the ratio of 80:20; the partitioning
solvent was chloroform; the column was C 18; and the
flow rate was 0.7 ml per minute.

A benzene extract of a known quantity of the adhesive
scraped from the bindi was evaporated on a water bath.
The dry extract was dissolved in the solvent. Pure MBH
and PTBP were treated in the same way. The retention
times of the samples were compared against those of
MBH and PTBP. For quantitative estimation, the areas
under the curve for the sample and PTBP were compared.

Patch test
Fifteen patients with bindi depigmentation were patch-
tested with bindi adhesive, PTBP (2%) and MBH (2%).
10 normal individuals and 14 patients with vitiligo were
also patch-tested with 50% PTBP. Plastibase was used as
a vehicle for patch test preparation because of its suitability
to tropical climates.'

RESULTS
The red brown spot obtained by TLC for PTBP and
adhesive with the same hRf confirmed the presence of
PTBP in the adhesive.
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FIG 1. Transmission curve of bindi adhesive
obtained by infrared spectroscopy
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When the intensity of the colours in the adhesive and pure
substance were compared, it was observed that the adhesive
contained about 80% free PTBP.

In the IR spectroscopy, the peaks near 2000 A and
2460 A are characteristic of PTBP. These peaks were
present in the pure compound as well as in the adhesive
(Fig. 1).

The HPLC separation curve indicates the presence of
PTBP in the adhesive to the extent of 81% (Fig. 2).

Out of the 15 patients patch-tested with bindi adhesive
material, 5 showed a positive patch test reaction (irritant
in nature) at the site of bindi adhesive application. Depig-
mentation (Fig. 3) developed at the site of patch test in 3
out of 5 cases after an interval of 15 days, 30 days and
60 days. There was no reaction to 2% MBH and 2% .PTBP.
Out of 10 normal individuals and 14 patients with vitiligo
who were patch-tested with 50% PTBP, positive (irritant)
reactions were recorded in 7 normal subjects and
13 patients with vitiligo.

DISCUSSION
A large number of chemicals cause depigmentation.?
MBH was the first to be implicated! and since then various
alkyl phenols-PTBP, butyl and amyl phenol, orthophenyl
phenol, orthobenzyl para-chloro phenol, para-tertiary
butyl catechol (PTBC) have also been shown to be depig-
menting agenrs+"

Various views have been put forward regarding the
possible mechanism of action of alkyl phenols. When
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FIG 3. Photograph of a patient with depigmentation at the
site of bindi application

FIG 2. Chromatograms obtained from high performance
liquid chromatographic analysis of para-tertiary butyl
phenol

Oliver et al. 3 described depigmentation from MBH, they
showed that most of the affected men had become allergic
to it and exhibited positive patch tests. Brun? and Bleehen
et al. 10 suggested that depigmentation from MBH was due
to the direct toxic effects of the chemical on melanocytes
rather than by simple enzyme blockade.

Using labelled 4-hydroxyanisole, Riley!' showed that
this substance was selectively incorporated into rnelano-
cytes; it reacted with tyrosinase in the melanosomes and
then formed a secondary product which diffused into the
cytoplasm and destroyed the cells. This effect could be
reduced or even prevented by adding tyrosinase inhibitors
to melanocytes grown in tissue culture.

The present study suggests that the bindi adhesive
contains about 81 % free PTBP as shown by HPLC, TLC
and IR spectrophotometric studies and that the PTBP in
bindi adhesive produces depigmentation. Such a high
concentration produces marked irritant reactions as is
apparent from patch-testing with 50% PTBP in normal
individuals and patients with vitiligo. Hypersensitivity
to PTBP probably does not playa major role as none of
the 15 patients tested with 2% PTBP showed positive
reactions.

We suggest that the use of PTBP in bindi adhesive be
banned.
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