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Segmented copolyurethane elastomers with diol chain extension form a versatile class of soft polymers, characterised by presence of the urethane link –CO-NH-O- in the molecular chain, and of alternating soft and hard segments [1,2]. During sample preparation there is phase separation, giving a microstructure of hard glassy or semicrystalline inclusions in a soft elastomeric matrix. The hard inclusions have a linear length scale of order 10 nm and are formed by association of hard segments. Hydrogen bonding between urethane links on adjacent molecules contributes to the rigidity of the inclusions. A range of materials was prepared in which the polyurethane elastomers (PU) hard and soft segment chemistry were varied systematically.  Two hard segments were compared, based on the diisocyanates: 4,4'-methylene bis(phenyl isocyanate) (MDI) and 4,4'-dibenzyl diisocyanate (DBDI) [3]. Rotation around the central –CH2-CH2- bridge in DBDI allows alignment of  aromatic rings and hence crystallization within the hard phase. 
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Schematic of 4,4'-dibenzyl diisocyanate (DBDI)
The investigation of the structural modifications which appear in PU during mechanical stresses has been made. Stress-strain, stress relaxation and the energy loss during load/unload and unload/reloading were undertaken. Phase separation and crystallization  phenomena occur in the DBDI based PU of variable crystallinity. New polymers with a controlled ordering of copolymer hard segment blocks on the macromolecular chain have been achieved [4].  Block copolyurethanes have been used in medical devices and implants involving blood contact. The relatively good blood compatibility of some of the urethane materials appears to be related to the heterogeneous nature of their surface due to the microphase separation of the polymer blocks. One of our final targets is to find out how the changes in the dibenzyl based PU morphology or by changes in block chemical structure would affect the initial protein adsorption and subsequent platelet adhesion. There is much incentive to gain better understanding of the structure/property relationships for these materials. The present work formed part of a wider study, to explore the dependence of the constitutive response on: hard segment chemistry, soft segment chemistry, crosslinking and preparation procedure.
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