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Olympian colour chemistry

The performance
of photochromic
dyes has much
in common with
that of top-class
athletes, in terms
of their endurance,
speed, strength
and teamwork,
writes Andy Towns
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T

he summer of 2012 should be a
momentous one for the UK whatever
the weather. Years of planning will
see the focus of the sporting world
centre on London and the UK for a few weeks
as sportsmen and sportswomen compete
in the spirit of the Olympian motto Citius,
Altius, Fortius to prove they are the fastest,

highest and strongest. This summer will also
see ‘athletes’ of another kind perform in the
sunshine on an altogether smaller scale:
photochromic dyes that must demonstrate
world-class speed, strength, endurance and
teamwork. Like their human counterparts, they
have to be given the right environment to coax
the best out of them – and can even benefit

from performance-enhancing substances!
Photochromic colourants are organic
compounds that change colour reversibly
on exposure to light. In doing so, they must
perform an acrobatic change in molecular
structure. The light-induced breaking,
bending and twisting has been exploited in
a commercially successful way over the last

couple of decades. Ophthalmic lenses for
spectacles that darken reversibly in sunlight
account for most commercial photochromic
dyes today. However, photochromism is
employed with plastics and surface coatings
to create products with striking colour change
properties, for example, from toys to clothing
and cosmetics to safety visors. They have

also attracted the attention of the security
industry, to combat fraud and counterfeiting of
passports, travel tickets, and even currency.
For industrially important dyes, the change
is between a colourless and a coloured
state. The two dominant commercial types,
spirooxazines and naphthopyrans, produce
colours that span the visible spectrum. Vivimed
Labs Europe in Huddersfield, UK, for example,
manufactures a Reversacol range of both kinds
that run the gamut from yellow and orange,
to red and purple, through to blue and even
green. The appearance of colour with these
compounds is usually driven by ultraviolet
(UV) light. When the stimulus is removed,
they fade back, eventually to their original
colourless states. Unfiltered sunlight produces
pronounced photochromism because it has
a significant UV component. Artificial light
sources, such as compact fluorescent lamps
and tungsten filament bulbs, are much less
effective. Consequently, the dyes colour up well
in daylight, but much less so indoors or behind
glass, which tends to filter out the wavelengths
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