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Methods and material principles that are used for forming bioelectric interfaces for
bioelectric recording and modulation. Interfaces from the organelle level, cell and tissue
levels, and up to in vivo applications. Introduction guiding principles from the electrical,
mechanical, and material stand point. Different materials (metals, semiconductors, and
gels), effects of size and morphology on the capacitance and impedance, the body response
to these interfaces, genetic methods for recording and stimulation, non-genetic methods for
non-invasive stimulation and microfabrication methods.
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Develop a critical thinking and understanding of the different aspects of bio-electronic
devices. Introduction parallel bio-electric methods and highlight the ups and downs in light
of their specific biomedical and basic research applications.

10.

Introduction to bioelectric interfaces. Electrical principles of the bioelectric circuit,
including the electrode-biofluid and electrode-cell bio-interface.

Bio-electronic materials - metals (electronic conductors), semiconductors, ionic
conductors (“lonotrodes”).

Practical consideration of size, morphology and surface characteristics.
Capacitance and impedance at the bio-interface.

Extra-cellular and intra-cellular bio-electric interfaces. Micro and nano-electrodes,
patch clamp systems, and field effect transistors (FET)

Principles of bio-electric interfaces at the tissue and in vivo level. Foreign body
response and the biomechanical mismatch.

Minimally invasive techniques for bio-electric measurements - calcium and voltage
sensitive dyes.

Introduction to optogenetics - pros and cons.

Non-genetic biostimulation: magnetic methods (magneto-electric, magneto-thermal
and magneto-mechanical), optical methods (photo-electric and photo-thermal),
mechanical methods (ultrasound).

Micro and nano fabrication techniques for bio-electronics. The Top-down and
Bottom-up approaches.
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