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The dired application of nanoscde materialsto hiologicd
targetsis now yielding promising applicaionsin
medicine.[1] Thistalk will review the field of fullerene
and carbon nanotube biology, as well as describe aurrent
applications of fullerene derivativesin biology and
medicine.[2]

The flexible chemical readivity of fullerene- Cqo has
already resulted in numerous full erene compounds that
are now avail able for study. In addition, at 7.2 A in
diameter, Cggissimilar in sizeto steroid hormones or
peptide dpha-helices, and thus full erene compounds are
ided moleaulesto serve asligands for enzymes and
receptors.

Other fundamental physicd and chemica properties of
full erenes govern how they may be adapted for biologica
use. Whil e fullerene-Cgyitself shows no solubility in
water, many fullerene cmpounds can be very water
soluble. Such derivatives of Cggcontain polar side dhains
and, as a general rule, the greaer the number of polar
groups the greaer the water solubili ty. In order to
maximizethe chances of advantageous adsorption and
distribution properties of bioadive mmpounds, it is
generally accepted that there ae catain desirable ranges
of lipophili city and severa fullerene compounds have
already been reported that are in favorable therapeutic

ranges

Numerous useful full erene-based therapeutics have
already been developed, including anti-viral agents,
neuroprotedive aents, and anti-cancer drugs, as well as
biosensors for diagnostic goplicaions. The use of these
full erene-based nanoscde products for pharmaceuticds
and for medicd device gplications will be discussed,
including the alvance of full erene-based therapeutics to
human clinicd trias.[3,4]
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