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Recent years much attention has been paid to the biofuel cells, 
which are expected as the next generation portable, clean, and 

safe chemical batteries that can be used even in a human body. 
Glucose is one of the most promising energy resources of biomass 
component used in a biofuel cell, because it is most abundantly 
found monosaccharide in the field. Based on the recent report, the 
enzymatic fuel cell has achieved ten times the energy storage of 
lithium ion batteries. Meanwhile, in recent years the biodegradable 
polymers are frequently used in the broad area, especially in the 
medical treatment, e.g. surgical suture, cartilage support, and 
capsules carrying drugs to the affected part. Poly Lactic acid 
(L-acid) and Poly Glycolic acid (G-acid) are typical examples, 
which resolute to L-acid and G-acid in a human body, respectively. 
According to the recent literatures, the biofuel cells using L-acid 
and G-acid have been constructed, which are expected to work in 
a human body and/or on a human skin. In the cathode of biofuel 
cells, e.g. glucose is oxidized to produce gluconolactone, as: 

C2H12O6 → C6H10O6 + 2H+ + 2e-. 

Therefore, the glucose aqueous solution in the cathode of the 
biofuel cell contains many constituents including buffer solute. 
There are many molecular dynamics (MD) studies on glucose, 
L-acid, and G-acid aqueous solution, however, few MD studies 
have treated multi-component bio-molecule aqueous solutions. 
Recent years, we have been engaged in many MD studies on multi-
component aqueous solutions including carbon dioxide, nitrate, 
sulfate, and amino acid ion etc. In this study, as a serial work, 
we wish to perform a simulation study on bio-molecule aqueous 
solutions as a model of a cathode of biofuel cell. In the simulation 
study, firstly, the structure and atomic charges of the constituents 
of the solution, i.e. glucose etc., are optimized using Gaussian09 on 
the basis of the density functional theory (DFT). Vibrational modes 
of ions will be discussed based on the structure difference. The 
transport properties, and thermodynamic properties of the solution 
will be examined by MD. The dielectric properties of solutions in 
various concentration of solutes will also be discussed.
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