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Abstract
Biomaterials are focused on as next-generation materials because of being able to solve the issue of 

microplastics, which has introduced an entirely new phase of plastic pollution on marine ecosystems for 

this century. Very recently, biomaterials have been used in the electrical devices field, in addition to the 

medical field. In the present study, we have tried to create a novel bio-proton conductor, which combines 

the biopolymer "chitin" and enzyme "chitinase", and investigated its property. It was found that the 

hydrated chitin applied with chitinase (chitinase-chitin) yields extra protons by the hydrolysis reaction of 

the enzyme. This result indicates that we can introduce the electric carriers (protons) to the chitin by 

combining chitinase and chitin. As a result, the raised carrier concentration by chitinase is 1.68×1017 cm-3.

Furthermore, we have suggested a new simple method for estimating the carrier concentration and 

diffusion constant using amperometry. The estimated carrier concentrations in the chitin film and the 

chitinase-chitin films are 1.83×1016 cm-3 and 1.86×1017 cm-3, respectively, and the diffusion constant in the 

chitin film is calculated to be 8.59×10-8 cm2/s.

: ,

Keywords biomaterials, enzyme, proton conductivity, amperometry

________________________________ 

1 2021 11 12 2022 1  26  

2  email: ymatsuo@lif.setsunan.ac.jp    
572-8508 17-8   



1.

(1-4)

(5-8)

(9-12) 1 Chao Zhong

/SiO2 /

Pd ( ) /SiO2

Normally-on p-type FET

FET Pd

Pd

1  



(13-15)

1800

2.

2.1

2.1.1 

(C8H13O5N)n N‐

, 0.2μm PTFE 

3mm×5mm×0.1 mm 3

3

2  

3 σ0  
n0  



2.1.2

keithley2400

keithley2100

Pyrococcus furiosus 110units/mL

α

3.

0.1V 

5

5

200 6

6

3

PC

4  



Fick

0�

�
�
�

�
�
�

	
	

�
x

o
o x

CnFADi

n F A Do Co

x
t = 0, x ≥ 0 C = Co, x = 0

c = 0, x → ∞ C → Co

��
�

�
��
�

�
�

2/1)(2
erf),(

tD
xCxtc
o

o

erf 

2/1)( tD
CnFADi

o

oo



�

t
6 (3) 6

6

0 1000 2000
0.00

0.20

0.40

0.60

Time (s)

i  
 (

��
A

)

0 100 200
0.00

0.20

0.40

0.60

Time (s)

i  
 (

��
A

)

5  6  
 

(1) 

(2) 

(3) 



t -1/2

(3) 

Co Do

CoDo
1/2

CoDo1/2 8.93×10-12, 9.06×10-11 mol/cm2 s-1/2
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1.68×1017 cm-3 Coc, Coe, Do

1.83×1016 cm-3, 1.86×1017 cm-3, 8.59×10-8 cm2/s 

3×10-7 cm2/s (at 268 K) (16)
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