Plasma Biomedicine — from a triggered spark to engineering-enabled therapies
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Gas discharges sustained near room temperature are known to be indispensible for many
industries including microelectronics fabrication, display and lighting, and surface engineering.
Much less known is that their physiochemical environment of reactive oxygen species, charges
and light share remarkable similarities to the environment created by the Great Oxygenation
Event some 2.4 — 2.7 billion years ago that led to the emergence of single-celled eukaryotes on
the earth. Today, the development of low-temperature plasmas for use in healthcare has already
led to three FDA approved clinical procedures of tissue ablation and coagulation, considerable
advance in plasma disinfection of endoscopic and other medical devices, two successful phase-II
clinical trials for plasma-based wound healing, and a rapidly growing interdisciplinary
disciplinary known as plasma biomedicine. This presentation provides a perspective of clinical
successes of plasma biomedicine, how the interdisciplinary interplay advances both engineering
science and biology, and key examples of societal challenges that can be addressed by plasma
bioscience. With increasing awareness of the natural link between gas plasmas and aerobic life,
the possibility of using plasma chemistry to interact with redox biology to achieve redox
homeostasis and hence unlock novel therapies is discussed. New sciences being developed from
the interface between plasma and life sciences are expected to drive technological innovations
for healthcare.
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