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Polyrotaxane (PR) is a typical
supramolecule, in which cyclic molecules
are threaded onto a linear polymer chain
[1]. The cyclic molecules in PR can slide
and rotate on the polymer chain, and the
degree of freedom of movement within a
chain is the most unique feature of PR. This
additional kinetic freedom has been uti-
lized to produce functional nanomaterials
having novel dynamical properties [2]. For
example, PR, composed of polyethylene
glycol (PEG) and α-cyclodextrins (CDs),
was applied to a novel kind of polymer
network, called“ slide-ring gel”[3], which
was prepared by cross-linking CDs be-
longing to different PR. The cross-linking
point of slide-ring gels can slide along the
polymer chain, and this unique structure
causes the high extensibility and huge
degree of swelling ratio in slide-ring gels.
These remarkable physical properties were
derived from nanoscale sliding motion of
cyclic molecules.
We investigated the conformation and dy-
namics of polyrotaxane (PR) composed
of polyethylene glycol (PEG) and α-
cyclodextrins (CDs) by means of small an-
gle neutron scattering (SANS) and neutron
spin echo (NSE) technique, respectively.
We analyzed the scattering functions for
polyrotaxane in DMSO using a form factor
based on the wormlike chain model, and it
was found that the persistence length for
PR dissolved in DMSO was approximately
30 �, which is three times as large as that
of PEG dissolved in DMSO [4]. Further-
more, the monomer dynamics of PR ob-
served by NSE measurements was slower
than that of PEG [5]. These findings indi-
cate that threading CDs into PEG stretched
the PEG chain and suppressed the local dy-
namics.
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