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Quasi-elastic neutron scattering (QENS) is a method to investigate dynamic behavior of molecules and molecular
assemblies both in the temporal scale from picosecond to nanosecond and in the spatial scale from 0.1 to 10nm. By using
a selective deuteration, dynamic behavior of each component could be estimated. In order to investigate the relation
between biocompatible materials and hydration water, we have done several QENS experiments on hydrated lipid
membranes and hydrated polymers. From the results of deuterated DMPC and water, we have shown that the hydration
water could be categorized into three types; tightly bound water, loosely bound water, and free water. The diffusion
coefficient of the tightly bound water was almost the same as that of lipid molecules, and that of the loosely bound water
is one order of magnitude less than that of bulk water and the free water. The deceleration of hydration water was also
observed in the experiments on PMMA and water. These results indicated that the dynamic behavior of hydration water
is affected by the interaction with materials, which suggests that the intermediate water exists near biocompatible
materials.
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Fig.1 Schematic image of scattering lengths for X-rays and
neutrons. The white colors for neutrons mean positive values and
the black colors mean negative values.
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Fig.2 Phonon dispersion curve of Cu observed by inelastic
neutron scattering as a typical example.” (Color online).
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Fig.3 A typical example of quasi-elastic neutron scattering
profile. (Color online).
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Fig.4 A typical QENS profile at constant Q. (Color online).
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Fig.5 Schematic illustration of biomembrane and a lipid
molecule. (Color online).
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Fig.6 An observed QENS profile at 0 = 0.92A"! and at 7= 305
K of deuterated DPMC and H20. The profiles at the liquid
crystalline phase could be fitted with a sum of three Lorentz
functions. (Color online).
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Fig.7 (Q?dependence of HWHM:s obtained from the fitting.
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Fig.8 Temperature dependence of diffusion coefficients of three
types of water with those of bulk water and DMPC molecules.
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Fig.10 Schematic pictures of hydration water between
phospholipid membranes. (a) Without salt, (b) with Ca?*, and (c)
with Mg?" or Fe?*. (Color online).
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