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Abstract: Interpenctrating polymer network (PN) is a mixture of network polymers. The characteristics of IPN material 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
also the co-continuous phase. Other important advantage is the fact that the morphology is permanent due to the presence
of the physical 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.

Keywords: IPN, phase separation, morphology formation, blood compatibility.

=X} E semiPNO.E 21 Yo ojue] PNo2 278 UFigure 1).
PN 542 F 71w 37829 networke] E8lZ o2 93 ¢
1. M2 1 7] whell A5 o Ee]% % (physical entanglement)s] o]
2 IPNEA = & 22| BA , TN A AR RenA e el SAE e
1 7t aFEzie] ERAEA st aEAke] EAY nEal B
3 Ue-asd IPNS ZE2XI9 BN HEY 4 Are) S4g ek, b mRare) ueREd, EAA, tga
4. 28 7 < Yehiz nEa BAse] E49 249 deas & )
*J (amphiphilicity) S H<Ic},
2) IPN9] EZEA = A 2 AEAY AR, o
1. M2

4% e EAF 7}WTE, IPN(interpenetrating polymer net-
works)&'? 7 742 olde] vhw mE Y] BElH TEAE wale
Ao LR W=7t AE nRale] Be|d 2L 4%
391 PN 7hul kel el B 4 glvh PN uRah 5
Ao S22 24 J% e vbu s@ate] £3hH90Y| o)

#To whom correspondence should be addressed. E-mail: kimsc @Kkaist.ac.kr

o FujEss, g, JludE) Y HAeR %
A 8=, BE5 FEdAee g @ %
A FE Abe] o] E2F ¢yluFol FH3] fxd

1960 At Wasserman©ll” 8} % 7§ o)) §7) &4 33E o]
EYH0F 93 90+ catenane(Figure 1)°] FAdH o]F PN 7}
IR 7b Rl Fgo) g o]F= Aol #eksled polymeric
catenane®] 7Nd 2.2 1960\ UHE LHEHALE IPN 22 semi-IPN
28} frabeh Alsis 9R o] 9ot IPNe] goi8 #HE A
B8 712 196053 Millar7} HE S Fe)2Ed/rv)dwldle] homo-



gz o) o) 9 wak e Fulv) flsl V1ol pS
iAol H8-A1A A F (sequential) 2.
B Fehel ool T olF MAHQ Sequential IPN,” Latex IPN,
Simultaneous PN %-0]” 1960%1 2 WE AL A7EAA IPN? gt
o 4} E=F3k PN, #4244 PN IPN RIM A" PN ¢
uh PN NLOAA,Y E9d g4 IPNAR"Y Bgax] Adedy
S 717 IPN 5ol Qldo}l & E 1 th(Table 1).

IPN9] &7+ A 2 750 et ¢ dhomogeneous), 4 &
Z(heterogeneous) IPNC.Z L H] FUA IPNS U3 v A
< 7HA 3 Tk nEAL Alole] BEjA ¢l 1 Hedl A EA)
sht 4 E9 PN 7 7H AR bl EAE A8
b EE7F dojua 7kl R} Alele] B8l ¢ijle] T 1
Aol A%}, = sl 3EA; 24 R ddadel met 9

AAE 1P N(homo IPN), THd5 [PN(hetero-IPN)2 2 L& 4 =4
d AR PN 3 AEo Jtal uial gE Aeld A2 Eul A
o] EABLE Ei‘. %‘*éfﬂ- AOR A 794 IPNo] S} A&

3

2o sk E-X (z]/“ /\jwﬂ = | =

[PNO.iL Oto],‘({,
£ UhA] el el

l‘-lﬂiﬁ
2

O>~

pud »

T2 A
B B T P o e
NES S4c] wdHT) © Z—t‘;} ol whel FA1E S IPN(SIN;
IPN(SIPN; sequential IPN)2.2 L&
S+ olth SINE F 71 olael ki RS 27k 598 wg vl

pclymer blend semi—IPN IPN catenene

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

Table 1. Historical Background of IPN

Event First investigators Year
Vulcanization of rubber Goodyear 1844
IPN type structure Aylsworth 1914
Polymer structure elucidated Staudinger 1920
Graft copolymers Ostromisiensky 1927
Interpenetrating polymer networks Staudinger and Hutchinson 1951
Block copolymers Dunn and Melville 1952
HIPS and ABS AmosMcCurdy,and Mclntire 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 IPN's Sperling and Friedman 1969
Latex IPNs Frisch,Klempner,and Frisch 1969
Simultaneous interpenetrating networks Sperling and Arnts 1971
IPN nomenclature Sperling 1974
Thermoplastic [PNs Davison and Gergen 1977
High Pressure IPN D.S.Leeand S.C. Kim 1984
Hydrophilic-Hydrophonic IPNs J.H.Lee and §.C. Kim 1986
IPN RIM J.H. Kim and §. C. Kim 1987
IPN Membranes Y.K.Lee and S. €. Kim 1988
[PN NLO Materials K. L Kim and §.C. Kim 1992
Blood Compatible IPNs Y.C.Shinand §. C. Kim 1994
IPN with morphology spectrum Y. 5. Kim and $. C. Kim 1999
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Figure 2. Change of phase diagram in (a) sequential polymerization and
(b) simultaneous polymerization.
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Figure 3. Factors atfecting IPN synthesis: (a) synthesis temperature, (b) synthesis pressure, (c) 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. (a) 50 C, ()20 C, (©) 0 T,
and (d)-20 TC.
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Figure 6. SEM photographs of (a) fracture surfaces of hydrophilic PU/
hydrophobic PS IPNs synthesized at various pressure from 1000 to 5000
kgf/em” 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/em.”
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Figure 7. SEM photographs of (a) fracture surfaces of hydrophilic PU/
hydrophobic PS IPNs with changing crosslinking density and (b) the pla-
telets adhered after 10 hours incubation in PRP on hydrophilic PU/hydro-
phobic PS TPNs with 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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hydrophilic PU/hydrophobic PS IPNs: (a) With changing the grafted PEO
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