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The aim and goal of this division are to develop analytical and measurement methods, which serve as an
essential technology to ensure public security via environmental assessment and integrity. The analytical
technique of future will fulfill requirements such as (1) assessment of environment and safety, (2) support for health
and medical treatment, and (3) accessibility of residents and citizens, and therefore will be designed on the basis
of conditions such as (a) Reallife, (b) Real-time, and (¢) Real-opportunity. Obviously sophistication of precise-
made analytical instrument is not the only solution to satisfy these requirements. We believe that breakthrough
in analytical technology will be brought by development and application of chemical motifs capable of recognizing
materials and by establishing methodology for separation/preconcentration and detection/determination methods
for materials of environmental importance. Among such chemical motifs that we studied this year, three examples
will be described:

1. Proton relaxivity of kinetically inert multi-nuclear complex, Gd,TCAS,, formed by self-assembly of gadolinium (m)

Pt(II) complexes.

and thiacalix[4]arene-p-tetrasulfonate (TCAS) in aqueous solutions.
2. Thermodynamic and kinetic stability of Ln,TCAS,-protein conjugates.
3. A molecular probe for recognizing the size of hydrophobic cavities based on near-infrared absorbing diradical-
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Figure 1 Gd™ complexes and the relaxivities, r,.
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Figure 2 Binding site of Tb;TCAS, to HSA determined by fluorescence quenching
of Trp-214 and positions of positively charged side chains.
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Figure 3 The diradical-platinum (II) complex distinguishes the cavity sizes of 8
- and y -cyclodextrins by switching the near-infrared absorption, providing a probe
to identify the size of hydrophobic cavities of proteins.
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