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Development of Polyurethane Elastomers Crosslinked by Polyrotaxanes Containing
Aminocyclodextrin

Hiroto Murakami

Nagasaki University, 1-14 Bunkyo, Nagasaki 852-8521

A polyurethane (PU) crosslinked by a polyrotaxane (PRX), which consists of monoamino-a-cyclodextrin
(monoamino-CyD) and poly(ethylene glycol) (PEG), was designed to decrease the formation of multiple crosslinking
from one CyD that plays as a chemical crosslink point. The capping reaction of a pseudo-PRX containing the
monoamino-CyD was achieved by a click reaction. The inclusion ratio of monoamino-CyD in the PRX was ca. 74%. A
PU crosslinked by the PRX was prepared by a modified prepolymer method. The thermal and physical properties of the
obtained PU (PU-PRX4000NH2(74)) were compared with those of PU-PRX4000Me(43) and PU-PRX4000Me(63).
Here, Me, NH2, and the number in the parenthesis indicate half-methylated CyD, monoamino-CyD, and inclusion ratio
of CyD, respectively. The swelling ratio of PU-PRX4000NH2(74) was ca. 1.3-fold larger than those of PU-PRX4000s,
suggesting the decrease in the number of the chemical crosslinking. The DSC measurements and dynamic viscoelastic
measurements revealed that an unique relaxation occurred after the glass transition of PU-PRX4000NH2(74) and in a
wide temperature range. This relaxation might be due to an interconversion between a tightly-packed structure and
loosely-packed one of CyD in the PRX. In the tensile test results, PU-PRX4000NH2(74) showed the best elongation;
however, the toughness of PU-PRX4000NH2(74) decreased compared to those of PU-PRX4000s. This result is also the

evidence of the decrease of chemical crosslinking.
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Fig.1 Cartoon of (a) a PU-PRX in which multiple
crosslinks are formed from one CyD in a PRX and
(b) a PU-PRX in which one crosslink is formed
from one CyD in a PRX.
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Fig.2 DSC thermograms of PU-PRX4000
NH2(74) (solid line), PU-PRX4000Me(43)
(dotted line) , and PU-PRX4000Me(63)
(broken line).
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Fig.3 Temperature dependence of (a) storage
modulus and (b) loss tangent for PU-PRX
4000NH2(74) (solid line), PU-PRX4000
Me(43) (dotted line), and PU-PRX4000Me
(63) (broken line).
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Fig4 Stress-strain curves of PU-PRX
4000NH2(74) (solid line), PU-PRX4000Me
(43) (dotted line), and PU-PRX4000Me(63)
(broken line).
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