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Henna (Lawsonia inermis, family Lythraceae) is a shrub cultivated in India, Sri Lanka and North
Africa and contains the active dye lawsone (2-hydroxy-1,4-naphthoquinone). Henna dye is obtained
from the dried leaves, which are powdered and mixed with oil or water and are used to prepare hair
and body dyes. Temporary henna tattoos are readily available worldwide, last on the skin for
several weeks and offer a self-limited, convenient alternative to a permanent tattoo. The addition of
para-phenylenediamine (PPD), which is widely recognised as a sensitizer, increases the risk of
allergic contact dermatitis from henna tattoo mixtures, and a number of cases have been reported.
We examined 15 henna samples available in Korea for the presence of PPD and heavy metals such
as nickel, cobalt, chromium, lead and mercury using high-performance liquid chromatography
(HPLC), atomic absorption spectroscopy (AAS), mercury analyser and inductively coupled plasma
emission spectroscopy. PPD, nickel and cobalt were detected in 3, 11 and 4 samples, respectively.
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Henna dye is a dark green powder used in the Arab
world and Indian subcontinent for skin decoration
and hair dyeing and for social purposes (1, 2). It is
obtained from the leaves of an indigenous shrub,
Lawsonia inermis. The dry leaves are ground into a
fine powder that is mixed with oil or water. It is
applied on the skin using a soft, cone-shaped con-
tainer and is left to dry for 2 h –6 h. The longer
henna is left in contact with the skin, the darker the
resulting colour. For this reason, darkness-
enhancing substances are added to shorten the
time of application. These substances include tan-
nin concentrates obtained from tea leaves, instant
coffee powder, charcoal powder, lampblack and
‘secret’ formulas that contain varying amounts of
para-phenylenediamine (PPD), lemon oil, vinegar,
eucalyptus oil and clove oil (2, 3).

Although there have been some reports of
allergic contact dermatitis caused by PPD in
henna tattoo mixtures, there have been no
reports on the effects of heavy metals, such as
nickel and cobalt, in henna. We observed positive
reactions to nickel, cobalt and PPD in a patch
test done on a patient with allergic contact der-
matitis to henna (Figs 1 and 2). Therefore, we
realised the importance of a further evaluation
of the effect of PPD and heavy metals, such as

nickel, cobalt, chromium, lead and mercury, in
the development of contact dermatitis resulting
from henna tattoo mixtures.

Materials and Methods

Materials

We investigated samples of 15 henna dyes used
for tattooing in Korea. The samples were bought
from 15 different tattoo shops selling henna dyes
for temporary tattoos.

Method

Analysis of PPD

Accurately weigh 0.5 g of sample into 50 ml
volumetric flask and dilute with 50% aqueous
methanol solution (the dilution ratio depended
on the amount of material detected). This solu-
tion was sonicated for 15 min and passed
through a membrane filter. A 100 ml solution
was produced by mixing a stock solution
(Rodol D, Lowenstein and Sons, Brooklyn, NY,
USA) containing 10 mg of PPD and 50% metha-
nol. It was then diluted to 50 mg/ml, 10 mg/ml
and 1 mg/ml. High-performance liquid chromato-
graphy (HPLC) was performed using a Waters
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mercury, respectively. The detection limits of
chromium (III), chromium (IV), lead and mer-
cury were found as 0.2 mg/ml, 0.1 mg/ml, 0.1 mg/
ml and 0.1 mg/ml, respectively. But, these metals
were not detected in the samples.

Recently, henna dyes have been widely utilised
in skin decorations; this replaces the more trad-
itional use of chemical hair dye containing PPD.
Therefore, patch tests for PPD and heavy metals
should be conducted when henna-related allergic
contact dermatitis occurs, along with additional
tests as necessary.
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