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Abstract 
Inorganic nanosheet/polyurethane nanocomposite elastomers were synthesized in the form of thin films. To synthesize the 

composite film, layered clay mineral fluorohectorite was first exfoliated into single-layer nanosheets in N,N-
dimethylformamide/water mixture added with the prepolymer, isocyanate-terminated low-molecular-weight poly(ethylene oxide). 
The mixture was then contacted with the solution of four-functional crosslinker molecule, triethylenetetramine, resulting in the 
formation of urethane bonds that crosslink the prepolymers. The obtained composite elastomer films showed largely improved 
mechanical property compared to the elastomer without the nanosheets. The composite elastomer film will be applicable in many 
fields such as dielectric elastomer generator. 
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Containing a Phenylboronic Acid Derivative 
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Abstract 
The boronic acids are significant functional groups for design of chemical sensors for sugar recognition, because they are known 

to form ester with diols. In this study, we report a research on responses to uncharged sweet substances using a lipid polymer 
membrane consisting of tetradodecylammonium bromide (TDAB) as a lipid, dioctyl phenylphosphonate (DOPP) as a plasticizer 
and 3-nitrophenylboronic acid (3-NPBA) as a sugar recognition site. This sensor showed positive changes in membrane potentials 
to uncharged sugars such as monosaccharides and sugar alcohols, while no response to disaccharides such as sucrose or sucralose. 
Moreover, the sensor response has a positive correlation with the concentration of boric acid (0-5%). The results revealed that the 
phenylboronic acid derivative could be a useful functional substance in a lipid polymer membrane of a potentiometric sweetness 
sensor for detecting electrically neutral sugars. 
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Fig. 1. Taste sensing system and a working 

electrode. 
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