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Abstract {Max words limit 250} 

Multiplexing bio-image sensor based on a charge coupled device (CCD)-type pH image sensor has been 
developed to visualize the activities of adenosine triphosphate (ATP) and hydrogen (H+) ion in real-time 
[1-2]. All pixels of the proposed bio-image sensor are working like a pH sensor with a sensitivity of 35.8 
mV/pH. Furthermore, only the enzyme immobilized pixels measure the electrical potential caused by 
the produced H+ ions by enzymatic reaction between the immobilized apyrase and ATP solution. The 
measured data by each pixel is reconstructed into two-dimensional images. Therefore, the sensor can 
provide visual information into the spatial-temporal distribution of the targeted element. In my study, 
an immobilization technique of enzymes on the pH image sensor has been developed to fabricate ATP 
and H+ ion image sensor [3]. The apyrase-immobilized pixels of the fabricated sensor were able to detect 
ATP with a sensitivity of 37.8 mV/mM and detection limit (LOD) of 1.3 μM. Also, it was confirmed that 
pixels without an enzymatic membrane can measure the diffused H+ ion from nearby membranes. From 
these results, a reasonable measurement timing was calculated under 10 seconds. In the next study, an 
ATP, acetylcholine and pH image sensor with improved resolution for patterning the enzymatic 
membrane will be attempted. The proposed multiplexing bio-image sensor is expected to analyze 
activities of co-released neurotransmitters in the nervous system, because the shape and order of 
enzymatic patterns and the targeted elements can be customized simply by the kinds of immobilized 
enzymes.     

[1] M. Futagawa, et al., “Fabrication of a 128×128 pixel charge transfer type hydrogen ion image 
sensor”, IEEE Trans. Electron Devices, vol. 60, pp. 2634-2639, 2013. 

[2] Y.-N. LEE, et al., “Development of an ATP and hydrogen ion image sensor using a patterned apyrase-
immobilized membrane,” Talanta, vol. 161, pp. 419-424, 2016. 

Biography: {Max words limit 100} 

You-Na Lee received B.E in material science and engineering from Chungnam National University, 
Daejeon, Korea, in 2011 and M.S degrees in electronics engineering from Kyungpook National 
University, Daegu, Korea, in 2014. From 2012 to 2014, She was a researcher at Gumi Electronics and 
Information Technology Research Institute, Gyeongbuk, Korea. She is currently a research assistant in a 
doctoral course at the Toyohashi University of Technology in Japan. Her research interests are the use of 
pH-image sensors as biological applications for analyzing the multiple activities of neurotransmitters. 


