
Accepted Manuscript

Title: Manufacturing and characterization of simple cantilever
thermal biosensor with Si-Metal thermocouple structure for
enzymatic reaction detection

Authors: Zhuqing Wang, Mitsuteru Kimura, Takahito Ono

PII: S0040-6031(18)30350-2
DOI: https://doi.org/10.1016/j.tca.2018.08.020
Reference: TCA 78079

To appear in: Thermochimica Acta

Received date: 6-6-2018
Revised date: 23-7-2018
Accepted date: 24-8-2018

Please cite this article as: Wang Z, Kimura M, Ono T, Manufacturing
and characterization of simple cantilever thermal biosensor with Si-Metal
thermocouple structure for enzymatic reaction detection, Thermochimica Acta (2018),
https://doi.org/10.1016/j.tca.2018.08.020

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.tca.2018.08.020
https://doi.org/10.1016/j.tca.2018.08.020


1 

 

Manufacturing and characterization of simple cantilever thermal biosensor with Si-Metal 

thermocouple structure for enzymatic reaction detection 

 

Zhuqing Wang1, 2*, Mitsuteru Kimura1 and Takahito Ono2 

 

1 Research Institute for Engineering and Technology, Tohoku Gakuin University, Sendai, 

985-8537, Japan 
2 Graduate School of Engineering, Tohoku University, Sendai, 980-8579, Japan 

 

Highlights 

 Cantilever thermal sensor with thermocouple to detect biological reaction.  

 The thermocouple consists of 10 μm-thick p-type silicon and chrome layers.  

 The thermocouple sensor has ohmic contact structure to realize high sensitivity.  

 The fabricated thermal biosensor can detect glucose from 200 to 1000 mg/dl. 

 

 

We have proposed thin film cantilever thermal biosensor with simple thermocouple structure. 

Silicon as a high seebeck coefficient material is used to fabricate high sensitivity thermal sensor. 

The thermocouple thermal sensor with silicon and metal needs heat treatment to realize ohmic 

contact for high sensitivity. The fabricated thermocouple sensor is evaluated by laser heating to 

conform the sensitivity and response speed. Glucose oxidase is immobilized on the cantilever by 

functionalization with streptavidin (SA). The fabricated thermal biosensor is capable of glucose 

detection from 200 to 1000 mg/dl. The results demonstrate that the proposed simple thermal sensor 

with thermocouple structure can be used to detect enzymatic reaction heat and has the potential in 

various applications. 
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