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Estimation of Biocompatibility of Polymeric Materials without Living Cells

Gemmei, Makoto

3,500,000 1,050,000

OH 7000 cm-1
100 nm
I 1650 cm-1 Il 1550 cm-1

Attenuated total reflectance (ATR) near infrared (NIR) and middle infrared (MIR) s
pectroscopes, which have the ability to observe the water-solid interface selectively, were constructed. U
sing ATR-NIR, a combination band E?OOO cm-1) of OH symmetric and asymmetric stretching of water on hydroph
ilic (silanol) and hydrophobic (alkylated) solid surfaces was obtained. The ATR-NIR spectra indicated that
the density of water on both the hydrophilic and hydrophobic surfaces increased in the range of 100 nm fr
om the surface. Using ATR-MIR, amide | (1650 cm-1) and amide Il (1550 cm-1) bands of the protein adsorbed
on the surface were obtained. Structural change of the adsorbed protein on the hydrophobic surface was fas
ter than that on the hydrophilic surface. A good correlation between the water structures and the structur
al changes of an adsorbed protein on the hydrophilic / hydrophobic surfaces was not observed.
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Figure 1. Schematic illustration of Attenuate total
reflectance unit for near and middle infrared
spectroscopes.
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Figure 2. Principle of attenuated total reflectance
method.
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Figure 3. Relationship between angle of incident
light and its wavenumber in the case of
water-silicon system.
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Figure 4. Attenuated total reflectance near
infrared spectra of water on the hydrophilic
(silanol) surface at various incident angles. Inset:
Magnified spectra.
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Figure 5. ATR-NIR spectra of water on the

hydrophilic  (silanol) surface, which were
normalized by the absorbance at ~5000 cm™.
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Figure 6. ATR-NIR spectra of water on the
hydrophilic (silanol) surface at various incident
ang1les in the wavenumber range of 8000-5500
cm’.
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Figure 7. ATR-MIR spectra of BSA adsorbed to
various solid surfaces and a native BSA (BSAna).
OH: silanol, CHs: alkyl, NHz: amino, SH: mercapto,
and Ph: phenyl surfaces.
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Figure 8. Curve-fitting result for the ATR-MIR
spectrum of BSA adsorbed onto silanol surface.
Black line: original spectrum, red lines: Gaussian
component.
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Figure 9. Relationship between a contact time of
BSA solution and a helix content of BSA adsorbed
onto various solid surfaces.
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