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Abstract
The medical and healthcare market are nowadays considered by most electronics and semiconductors
suppliers as a new growth opportunity. The potential is huge, ranging from high value/high margin medical
devices to health consumer products for wellness and fitness.
As part of this market, Wearable electronics is a significantly growing market, mainly driven by smart
watches. Many products are already on the market, measuring physical and physiological parameters, which
are transferred to a base station (typically a mobile phone). Added value is then created by specific "smart"
applications.
To feed these applications with data, the demand for all types of so-called bio-sensors is significantly
increasing and affecting the way the sensor industry is organized. Pressure sensors, IR sensors, microfluidic
chips, chemical and gas sensors are just few examples. Yole Développement will provide an overview of the

applications and the challenges industry will face to enter this market.
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Abstract
An Implantable BioFuel Cell (IBFC) is a device that produces power only from the chemicals that are
naturally occurring inside the body. We have been working on two approaches to creating an IBFC. The first
approach is to use chemicals such as glucose and oxygen to provide the fuel for an enzymatic IBFC. The
second approach is to use electrolytes such as sodium to provide the fuel for a biomimetic IBFC.
We have demonstrated the feasibility of implanting in rats the enzymatic biofuel cells that are capable of
utilising glucose and oxygen from the physiological fluids to create power for other implanted medical
devices. We were able to obtain a power to volume ratio of the order of magnitude of 1 μ*** W. μ*** L-1 and
to demonstrate the stability of the device during 3 months. We are presently optimizing the device, notably by
using printing techniques for the fabrication of the electrodes and by exploring the potential of porous silicon
for the packaging.
Another type of IBFC involves a biomimetic approach. This biofuel cell generates electricity by imitating salt
transport that occurs naturally in the cells of the body: electrolytes such as sodium are used to provide the
fuel for power generation. At the heart of the device is a lipid bilayer containing transport proteins similar to
the ones naturally occurring in a cellular membrane. Gradients of sodium are then transformed into voltage
and power. Preliminary results show that a biomimetic membrane of 0.3 cm2 can produce an output of 59
μ*** W, which is encouraging since such membranes are able to be easily stacked in series and in parallel.
The very interesting power to volume ratio opens interesting perspectives of applications of IBFCs, for
instance to power implantable medical devices such as lead-less pacemakers or robotic artificial urinary
sphincters.
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Abstract
Active implantable medical devices have already a long history of innovation for improving their reliability and
robustness, for decreasing their size, for increasing their longevity, for increasing their functionalities, for
decreasing the cost of the therapy.
There are still some barriers that limit their use in a much greater way than it should be.
Barriers like:
- Affordability by patient or healthcare system
- Lack of evidence of cost-risk benefit
- Acceptance by patient of an implant
- Removal of the active implantable medical devices
- Reliability of the active implantable medical devices
In the presentation we will discuss how nanoelectronics can help to improve the use of active implantable
medical devices.
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Abstract
MEMS are being used today in many industrial applications, from automotive to consumer electronics. In the
field of medical devices their presence is increasing steadily. Debiotech is developing since nearly 25 years
highly innovative medical devices and has been among the precursors in introducing MEMS into the medical
arena. Through two examples, the JewelPUMP used for the treatment of diabetes and the DebioJect
microneedles system for intradermal injection of vaccines, we will show how MEMS devices are generating
new opportunities for the benefit of the patients.
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Abstract
Logitech Ltd are world leaders in materials processing, shaping and surface finishing technology.
We specialise in the design and manufacture of high precision cutting, lapping and polishing systems which
enable high specification surface finishes to be prepared with precise geometric accuracy.
Logitech systems provide exacting standards of material flatness and parallelism and are used to process
fibre optic, laser, opto-electronic and semiconductor materials.
The Akribis-Air is the latest edition to our lapping and polishing range and offers the ultimate in intelligent,
integrated and fully automated processing of wafers.
We will present the full features and benefits of the Akribis System , focusing on the optimised processing of
hard materials such as SiC
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