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The present PhD thesis proposes the development of a flexible and lightweight
electrochemical device (bio-battery) based on a biocompatible electrospun
membrane - Figure 1. Considering that harvesting energy directly from the
environment is probably the most effective and promising approach for powering
long-term biomedical devices, the proposed electrochemical device should take
advantage of the ionic content of the physiological fluids to generate electric
energy to supply low power consumption biomedical systems, such as implantable
devices and biosensors.

Figure 1

. . . . Structure of the proposed bio-battery

+ Development of bloqor_npa_tlble membranes cpmposed by micro/nanofibers: based on an electrospun membrane.

- Study and optimization of the electrospinning process; By depositing thin metal fims
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. . . . . - membrane, the original flexibility

- Electrochemical studies under different physiologic conditions. and surface area is preserved

. . leading to a highly flexible and
Electrodes development' foldable electrochemical device.

- Incorporation of NPs into the fibers;
- Electrospinning of conductive polymers;
- Thin film (metal and metal oxide) depositions.

» Electrochemical device characterization.
» Bio-batteries implementation and validation.

The concept was already demonstrated [1] — Figure 2. A cellulose-based structure
has demonstrated the ability to generate electrical energy from physiological fluids
showing a power density of 3 uW.cm-, which is a really promising achievement since
a typical power required for a pacemaker operation is around 1uW.

Owing these results, it is necessary to develop and optimize the concept of bio-
battery envisaging the supplying of low power consumption devices in the medical

field and food industry. Figure 2
Concept demonstrator using an

[1] A.C. Baptista, J.I. Martins, E. Fortunato, R. Martins, J.P. Borges and I. Ferreira, Thin and flexible biobatteries electrospun cellulose acetate

made of electrospun cellulose-based membranes, Biosensors and Bioelectronics 26 (5), pp. 2742-2745 (2011). membrane covered with silver and

aluminum as electrodes in contact
with sweated skin.
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