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Coding Plasma Chemistry for
Cellular Metabolism
The reaction chemistry produced by low‐temperature gas
discharges is key to many applications including microelec‐
tronics fabrication, combustion, and cancer therapy. A com‐
mon scientific question is whether key players in thousands
of plasma reactions may be governed by a network of chemi‐
cal pathways and how such a pathway network may be used
for control and optimization of reaction chemistry. For plas‐
ma treatment of living cells, these are challenging questions.
Cellular metabolism utilizes intracellular reactive species and
nitrogen species (ROS, RNS) to achieve redox homeostasis,
and the cell changes its redox homeostasis to adapt to exter‐
nal intervention. Effective cellular response represents a
moving target to plasma chemistry. This has been a signifi‐
cant barrier to enabling a solid scientific foundation for
plasma biomedicine.
One desirable role for plasma chemistry is to provide a
trigger to coax the evolution of cellular redox homeostasis
towards an intended path. The cellular redox machinery
should remain as the main conductor for the orchestra of cel‐
lular functions and plasma ROS/RNS serves as a messenger to
instruct change. As a messenger, exogenous plasma ROS/RNS
must have concentrations below or near the physiological
level of endogenous ROS/RNS. This seminar reports on pro‐
gress of unraveling key aqueous reaction chemistry estab‐
lished by gas‐phase plasmas and their underpinning network
of chemical pathways using diagnostics and simulation in
both gas and liquid phases. Results are used to examine pos‐
sible initial cellular targets for aqueous plasma chemistry in
the context of cancer cell metabolism and plasma treatment
of leukemia. A speculative summary of what has been learnt
and where future opportunities may be is provided.
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