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Expression mechanism of biocompatibility of polymer materials based on the state-cha
nge behavior of incorporated water molecules
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Using temperature-variable infrared spectroscopy, recrystallization phenomena (cry
stallization of water molecules during the heating process) observed for water molecules incorporated in b
lood-compatible polymer materials could be ascribed to state changes of monomeric or oligomeric water mole
cules and not to the transition of amorphous ice to crystal ice, which denied the presence of water molecu
les having a specific throgen-bonded network. Furthermore, the infrared measurements of water molecules i
ncorporated in several kinds of polymer materials without blood compatibility indicated the presence of re
crystallization phenomena, too. Comparing the glass transition temperature with the composition of element
s In the polymers indicated that the recrystallization phenomena are strongly related to the mobility of p
olymer chains and the electrostatic interaction between water molecules and the polymers.
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Figure 1. Schematic illustration of temperature
variable Fourier transform infrared spectroscope.
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Figure 2. Temperature-dependence of infrared
spectrum of water in poly (n-butyl acrylate) with
a water content of 0.44 wt% (a) and pure water
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Figure 4. Relation between recrystallization
temperature (T,.) of water in various polymers
and their T,.
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Figure 3. DSC curve of a hydrated poly(n-butyl PMEA
acrylate) with a water content of 0.44 wt%. PEG
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Table 1. Used polymers and their characteristics
polymer Myx10~2 Ty/K We* | wt%%
Poly(n-butyl acrylate) PBA 79 224 0.437
Poly(n-butyl methacrylate) PBMA 54 288 0.199
Poly(2-methoxyethyl acrylate) PMEA 66 223 2.99
Poly(2-methoxyethylmethacrylate) PMEMA 87 273 1.88
Poly(2-ethoxyethyl acrylate) PEEA 75 250 2.42
Poly(2-ethoxyethyl methacrylate) PEEMA 61 266 1.23

* Water content (W¢) at 88 %RH
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Figure 5. Temperature dependence of IR spectra
of PEG aqueous solution with a water content of
375 wt% in the OH stretching region. (a)
Cooling process, (b) heating process. LDA:
low-density amorphous solid water
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Figure 6. Temperature dependence of IR spectra
of PEG aqueous solution with a water content of
37.5 wt% in the CH stretching region. (a)
Cooling process, (b) heating process.
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Figure7. Temperature dependence of absorbance
at 3250 cm” (A3250, top) and 2883 cm’
(A2883) (bottom). A3250: Characteristic peak of
ice l,, A2883: Characteristic peak of helical
conformation of PEG.
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