Since the discovery of fullerenes (1985) their biological
activity was a question of particular interest. As a
consequence, biological effects of fullerenes were
actively studied for the last 10 years. This kind of
investigations is connected mainly with the so-called
“water-soluble” fullerenes  hydrophilic chemical
derivatives of fullerenes. This approach was determined
by a commonly accepted opinion that fullerenes are
typical hydrophobic molecules and cannot form true
solutions in water. However, starting from 1994
Andrievsky G.V and co-workers developed [1,2] a
method of fabricating aqueous molecular-colloidal
solutions of C60 fullerene (C60FWS) with the properties of
both true and colloidal solutions simultaneously. This
method is based on the transferring of fullerene from an
organic solution into the aqueous phase with the help of
ultrasonic treatment. The main constituent of the resulting
solution is the hydrated fullerene (HyFn = C60·{H2O}n),
which can form spherical clusters, (C60·{H2O}n)m, of
different sizes depending on the fullerene concentration. It
was found that HyFn are powerful antioxidants and have
a significant therapeutic effect when treating experimental
pathologies [3,4]. The mechanism of this effect is
assumed to be quite different from that of other
antioxidants.
In the present work the small-angle neutron scattering
(SANS) is applied to study the structure of C60FWS which
was produced without resort to any solubilizers and
chemical modification. In the studied samples of C60FWS
the C60 concentration was from 0.002 to 0.2 mM (0.00140.14 mg/ml).
The SANS experiments showed (Fig.1) that these systems
are highly polydisperse in a wide scale interval up to 50
nm, which testifies the electron microscopy data [5]. The
attempts to obtain the stable size distribution function of
aggregates using the uniform spherical form-factors fail.
Along with it the contrast variation (Fig.2) performed by
diluting C60FWS with heavy water points to the presence
of a component in the aggregates, which is different from
fullerenes. A number of hypotheses about the origin of
this component, in particular the formation of a special
hydration shell around the fullerenes, are discussed. Also,
the structural changes determined from the scattering
curves after the coagulation which takes place in the
solutions on addition of salts are analyzed.
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Fig.1. Typical small-angle neutron scattering curve (a)
and the pare distance distribution function (b) for
C60FWS, c = 0.192 mM, T = 20oC.
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Fig. 2. Contrast variation for C60FWS, c = 0.192 mM, T =
20oC; γ is the match point of the system corresponding to
relative content of D2O when the scattering from the
aggregates disappears. Dashed line corresponds to
behavior of the contrast as if fullerenes would be single.

