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Advances of supramolecular chemistry has
realized novel polymer architectures com-
posed of several components noncova-
lently bonded [1]. One of the most promis-
ing supramolecules is polyrotaxane (PR) in
which cyclic molecules are threaded into a
liner polymer chain [2]. Covering the axial
polymer chain with the cyclic molecules re-
sulted in various applications to nanoma-
terials such as molecular tubes formed by
cross-linking adjacent cyclic molecules in a
single polyrotaxane and insulated molec-
ular wires incorporating conductive poly-
mers. The cyclic molecules in polyrotaxane
are mechanically interlocked with the axial
polymer, and slide and rotate on the chain.
This additional kinetic freedom has been
utilized to produce functional nanomateri-
als having novel dynamical properties, ex-
amples of which are drug delivery systems,
multivalent ligand systems, energy trans-
fer systems, and three-dimensionally cross-
linked polyrotaxane networks with mov-
able crosslinks. In particular the mechani-
cally interlocked structure of polyrotaxane
leads to various application to nanomateri-
als.
We performed contrast variation small an-
gle neutron scattering measurements on
polyrotaxane composed of polyethylene
glycol (PEG) andα-cyclodextrins (CDs) in
order to determine the detailed structure
of PEG and CD in polyrotaxane. The scat-
tering intensities I(Q) ’s for PR in mix-
tures of DMSO-d6 and DMSO were suc-
cessfully decomposed into partial scatter-
ing functions for the components of poly-
rotaxane. The CD-PEG cross-term is pos-
itive, which corresponds to the mechaini-
cally interlocked connection between PEG
and CD. In addition, the self-term of CD

showed almost the same Q-dependence as
the self-term of PEG. This indicated that the
CDs in polyrotaxane are distributed ran-
domly along the PEG chain. Contrast vari-
ation SANS is efficient to investigate static
structures of components in supramolecu-
lar systems such as the conformations of
and the correlations between the compo-
nents in the system.
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