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“Bio-Nano-Machines Communication Systems Inside
Cellular Tissues and Their Role in Precision Medicine”
Abstract: Since the early days of life on earth, bio-nano-machines have been organizing themselves with
communications mechanisms that allowed the evolution from unicellular systems to multicellular systems. It is now
well known that multiple multicellular systems are co-dependently organized to become entire living organisms, and
they constitute the main pillar for human life to exist as we know. However, it is not only till recently that we started
to understand how this type of communications in the same way we understand communications
engineering, named
‘Molecular Communications. This field is composed of a plurality of systems that use molecules as information
carriers such as the communication inside cellular tissues. Now, bio-nano-machines communication can be not only
further understood but engineered to performed increased sensor and actuation tasks. At the same time, the many
diseases that alarm world society nowadays are often linked to failures in those communicating biological machines.
With this vision, we can use the existing various communication engineering theories and methods to control these
communication systems towards developing novel diagnosis and treatment of diseases in the cellular scale, which is
the main vision of Precision Medicine. In this talk, I will introduce how these multicellular mechanisms are
organized through communications, how diseases can start as molecular communications failures (e.g. Alzheimer’s,
Parkinson’s, and so on), how communication engineers are increasingly contributing to this new research topic, and
how molecular communications can create a tremendous impact on Precision Medicine. It is expected that both the
advancements in nanotechnology and in molecular communications can one day be finally merged towards the
Internet of Bio-Nano-Things, and revolutionize the society we living in.
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