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Abstract: Interpenetrating polymer network (PN) isamixture of network polymers. The characteristics of IPN materidl is
the control of morphology during the IPN synthesis. By controlling the relative kinetics of chemical reaction (as well as
gellation) and phase separation, the morphology of IPN can be controlled to obtain materials with nano-scale domain and
aso the co-continuous phase. Other important advantage is the fact that the morphology is permanent due to the presence
of the physicd interlocking between the networks. The combination of hydrophilic polyurethane and hydrophobic
polystyrene in IPN form provides enhanced blood compatibility due to the co-existence of the hydrophilic and
hydrophobic domains in nano-scale on the surface. The reaction temperature, reaction pressure and the degree of
crosslinking were varied during the IPN synthesis and the morphology and blood compatibility of the resulting IPN

materials were studied.
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Figure 1. Schematic diagram of polymer blend, semi-IPN, IPN, catenane.

Table 1. Historical Background of | PN

Event First investigators Y ear
Vulcanization of rubber Goodyear 1844
IPN type structure Aylsworth 1914
Polymer structure elucidated Staudinger 1920
Graft copolymers Ostromislensky 1927
Interpenetrating polymer networks Staudinger and Hutchinson 1951
Block copolymers Dunn and Melville 1952
HIPSand ABS Amos,M cCurdy,and McIntire 1954
Block copolymer surfactants Lunsted 1954
Homo-IPNs Millar 1960
Thermoplastic elastomers Holden and Milkovich 1966
AB crosslinked copolymers Bamford,Dyson,and Eastmond 1967
Sequential IPNs Sperling and Friedman 1969
Latex IPNs Frisch,Klempner,and Frisch 1969
Simultaneous interpenetrating networks ~ Sperling and Armts 1971
IPN nomenclature Sperling 1974
Thermoplastic IPNs Davison and Gergen 1977
High Pressure IPNs D.S.Leeand S.C.Kim 1984
Hydrophilic-Hydrophonic IPNs JH.LeeandS.C.Kim 1986
IPN RIM J.H.Kimand S. C.Kim 1987
IPN M embranes Y.K.LeeandS.C.Kim 1988
IPN NLO M aterials K.l.Kimand S. C. Kim 1992
Blood Compatible IPNs Y.C.Shinand S.C.Kim 1994
IPN with morphology spectrum Y.S.Kimand S.C.Kim 1999
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Figure 2. Change of phase diagram in (a) sequentid polymerization and
(b) smultaneous polymerization.
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Figure 3. Factors affecting IPN synthesis: (a) synthesistemperature, (b) synthesis pressure, () catalyst concentration, and (d) crosslinkg agent concentration.
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Figure 5. SEM photographs of the adhered platelets after 10 hours
incubation in PRP(platelet rich plasma) on hydrophilic PU/hydrophobic
PS IPN synthesized at various temperature. (8) 50 C, (b) 20 C, (c) 0 C,
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Figure 6. SEM photographs of (&) fracture surfaces of hydrophilic PU/
hydrophobic PS IPNs synthesized at various pressure from 1000 to 5000
kgf/cm? and (b) the platelets adhered after 10 hours incubation in PRP on
hydrophilic PU/hydrophobic PS IPNs synthesized at various pressure from
1000 to 5000 kgf/cm.?
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Figure 7. SEM photographs of (&) fracture surfaces of hydrophilic PU/
hydrophobic PS IPNs with changing crosdinking density and (b) the pla-
telets adhered after 10 hours incubation in PRP on hydrophilic PU/hydro-
phobic PS IPNswith changing crosslinking density.
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Figure 9. SEM photographs of fracture surfaces of PEO-grafted (M, =
2000) hydrophilic PU/hydrophobic PS IPNs with changing crosslinking
density.
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