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- From a Mechanical Engineering Perspective
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Interdisciplinary nature of vision research in experimental psychology
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Bioelectronics: From Biosensors to Electrical Therapy
Chen-Zhong Li (Tulane University)

Bioelectronics is referred to as an integration of biomolecules and electronic elements that
combines diagnostics and therapeutics, aiming to biomolecular detections and manipulations,
which would be a key part of “smart” medicine.  Various biomolecules exhibit their intrinsic
biological electrical properties such as redox potentials, charge transfer rate, membrane
potential, impedance, etc. On the other hand, the unique electronic, optical, physical, and
catalytic properties of engineered nanomaterials and biomaterials provides new strategy of
combining Bio and Electronics together to yield functional devices such as biosensors. In my
lab, we aim to integrate nanomaterials and biomolecules with MEMS technology, loTs and
analytical systems to develop highly sensitive miniaturized analytical instruments for
biomedical sensing and noninvasive medical therapy.

This lecture will outline our recent research activities for the fundamental study of physical and
electrical properties of cells, as well as the development of a new generation of Point of Care
Testing devices and cell/organ on chips. By recapitulating the multicellular architectures,
cell-cell interfaces and physicochemical microenvironments, these devices enable
high-resolution, real-time sensing and in vitro analysis of biochemical, genetic, and metabolic
activities of living cells/tissues in a functional tissue and organ context. Several newly
developed bioelectronic platforms will be introduced 1). Biosensors for neuron chemical
mapping; 2) Organ-on-a-chip for whole cell analysis and manipulation. The biosensors can
monitor crucial cell signaling networks and metabolic pathways, detecting diseases in their
carliest stage, titrating drug effects, and enabling worldwide remote diagnosis.
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Porous Materials Chemistry — A Career Perspective

Stefan Kaskel (Technische Universitit Dresden, Fraunhofer IWS)

Porous materials play a key role in advanced applications ranging from gas storage, separation
to battery applications. My group has developed highly porous materials, which are currently
considered as the world record in terms of porosity. In particular Metal-Organic Frameworks
(MOFs) emerge as highly modular materials with tailorable pore size and functionality.
Nanostructured carbons are ideal components for battery and supercapacitor applications.

Our research covers basic and applied research at high level. This is possible through a dual
affiliation. On the one hand, since 2004, I am full professor (Inorganic Chemistry) at TU
Dresden (> 30000 Students) and I am coordinating a very international team of highly talented
PhD students and postdocs mainly focusing on basic research. Since 2008, I am working part
time for an applied research organization named Fraunhofer, which is among the largest applied
research organizations in Germany (> 30000 Employees) and here I am focusing on battery
development for industry.

In my presentation, I will give insights into my career and the interplay of basic and applied
research.



