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Development of a new principle for an ultra-sensitive one-step diagnostic device
based on highly functional dye liquid nano-oil droplets

Hisamoto, Hideaki
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This study aimed to propose and demonstrate an enzyme-responsive
nanoemulsion (NE)-type optode in which the substrate site and the fluorescent site are introduced
into NE as independent molecules. In this study, naphthol AS-TR phosphate was used as an alkaline
phosphatase(ALP) substrate and acridine orange (AO) derivative, which is a cationic dye that emits
strong fluorescence in a hydrophobic environment, was used as a fluorescent dye. In this case,
naphthol AS-TR phosphate was dephosphorylated by the enzymatic reaction at the oil-water interface,
and the cationic dye A0 moved to NE/ag. interface to balance the electrical charge in NE.
Furthermore, it was found that it was possible to increase the sensitivity by examining the mixing
ratio of the molecules. Based on these results, the development of an enzyme-responsive NE-type
optode with a new response mechanism was successfully demonstrated for the first time.
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Fig.1  Concept of new responce mechanism for ALP

and molecular structures of reagents used.
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Tablel 18-AO/P-NE composition

[ Psss14] 2[ naphthol [18-

AS-TR phosphate] AO][TFPB]
P-NE 100 wt% 0 wt%
18-A0(0.5)/P-NE | 99.5 wtt 0.5 wtth
18-A0O(1)/P-NE 99 wit% 1 witbh
18-A0O(3)/P-NE 97 wt% 3 with
18-AO(5)/P-NE | 95wt 5 with
18-AO(10)/P-NE | 90 wtt 10 with
18-AO(15)/P-NE | 85 with 15 with
18-A0O(20)/P-NE | 80 wit% 20 wit

Table2  O-NE composition

[Peses14]2[ naphthol AS-TR phenolate] Cl

O-NE 100 wt%

Table3  9-AO(1)/P-NE composition

[ Pess14] 2[ naphthol [9-
AS-TR phosphate] AO][TFPB]

9-AO(1)/P-NE 99 wibh 1 with
ALP
(Buffer) 10 mM HEPES-NaOH pH 9.0 ALP
19.7U/ul  ALP( ) 2uL 998 L  Buffer 40000U/L  ALP
40000 U/L  ALP Buffer 10 4000 U/L  ALP
400U/L 40U/L 4U/L  ALP
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Fig. 6. Time response profiles (left) and calibration curve

(right) of 18-AO(1)/P-NE for various concentration of ALP.
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