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Synthesis of Hydrophilic Interpenetrating Polyurethane Networks
with Hydrophilic Polymer

by

Azusa HAMAGUCHI, Ken KOJIO, Mutsuhisa FURUKAWA

The purpose of this study is to give a hydrophilicity to the polyurethane (PU) by an introduction of

bihterpenetrating polymer network (IPN) with hydrophilic poly (2-hydroxyethyl methacrylate). PUs

were systhesized from a mixture of poly (oxytetramethylene) glycol (PTMG) and poly (oxyethylene)
glycol (PEG), 4,4-diphenylmethane diisocyanate (MDI) and a mixture of 1,4-butane diol (BD) and 1,1,
1-trimethylolpropane (TMP) by a prepolymer method. The PUs obtained were immersed into a tetra-

hydrofuran (THF) solution of 2-hydroxyethyl methacrylate (HEMA) and ethyleneglycol dimethacrylate
(EGDMA), and then polymerized to form the IPN structure. Glass transition temperature (T,) of the soft
segment component and total weight of the PUs increased by an introduction of PHEMA. Contact angle

measurement revealed the decreasing water contact angle for the IPN-PU. It was revealed than IPN with

HEMA against the PUs is quite effective to give the hydrophilicity.

Key words: Polyurethane, Interpenetrating Polymer Network, Hydorophilycity »
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Table 1. Elemental analysis of PU and PUH10.
C(wt%) H(wt%) N(wt%)

sample
31PU calculation 64.66 8.93 2.87
o found 64,45 9.16 2.8
31PUHI10 calculation 63.68 8.79 2.56
found 64.24 9.20 2.81
11PU  calculation 62.62  8.60  2.86
R fond 6219  8.93  2.86
11PUHI10 calculation 61.56 8.45 2.42
found 61.24  8.75  2.59
13PU calculation 60.56 8.26 2.86
. found 60.06 830  3.00
13PUHI10 calculation 59.78 8.17 2.39
- found 59.98  8.39 - 2.89
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Fig.2 DSC thermograms of PU, PUH10 and
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Table 2. Properties of PU and PUHI0.

Density Gel fraction(%) Degree of swelling

sample (g/cm?) Benzene DMA - Benzene DMA
31IPU  0.68 100 100 1.77 2.47
SIPUHI0 0.6 958 903 2.4 4.08
11PU 0.71 100 93.3 1.87 3.95
1IPUHI0 0.76  92.3  76.9  2.59  6.90.
13PU 0.74 100 99.5 1.86 3.36

13PUH10 0.84
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Table 3. Degree of swelling with water and water
contact angle of PU and PUHI10.

sample Degree of swelling Contact
: Water/methanol* Angle(®)
31PU , 1.12 92.3
SIPUHIO 1A 960
11PU 1.18 96.1
PUHIO 147 849
13PU 1.41 87.8
13PUH10 1.83 77.9

*water:methanol=100:5(w:w)
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