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Progress of Plasma Science to Modulate the Electric Charge on the Biomolecules
and Biomaterials
” Introduction, and the effects of electric charges on the biomolecules and
biomaterials”
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Experimental conditions
(frequency, applied
voltage to the electrode,
current, averaged power)

Type of plasma | Operating
device gas

Flat plate type Air
[1,2]

1 kHz, 35 kVP_p, +0.02 A

DBD
Air plasma Air, 60 Hz, pulsed waveform,
jetm 2.45 [/min -2.5kV-1kV,
~5A, 350 W
900 MHz Ar, 900 MHz, 2.5 W

plasma jetm 5 /min

Hollow-cathode He, 15 kHz in conjunction

type jetls_s’ 151 2 I/min with a primary 50 Hz
sinusoidal wave,

9 kVp_p, 0.1 -0.55 mA

(rm.s.), 0.1 —0.5 W

DBD plasma He, Ar, ~60 kHz, 6~9 kV_,

oS8 2 I/min ™
jet 0.15-0.9 mA (r.m.s.),

03-15W
Multi-gas Air, CO,, 16 kHz, 9 kV
plasma jet[161 N,, He, Ar,

5 //min




FH TR ST deviceDFFE & LT, Flat
plate type DBD Ci%, clot formation& L Tplatelet
aggregation & UMibrin polymerization T& % & b
XHENTWD, LAL, clots formation?® factor
(ZBEF DRtk iE 72V, Air plasma jet TliL, clot
formation & L Uplatelet aggregation Td> 5 & ik~
BTV 5D, clots formation?factor & L Tl
oxygen atoms?’B 5 L T2 A[REMEDS IR R B 1
TV %, 900 MHz plasma jet TiX, clot formation
WZOWTIEIR R TWievy, — 5T, clots
formation® factor & L Coxygen atoms7> 5 L T
WD ATBEMED IR R 5 LTV %, Hollow-cathode
type jet Tid. clot formation& L Tserum protein
aggregation , platelet aggregation . fibrin
polymerization Td 5 & 1B X 5TV 5, clots
formation @ factor & L T |X, serum protein
aggregation|ZBREE R H D Z EniB 5T
V%, DBD plasma jet i, clot formation& L T
hemolytic coagulation of red blood cell. serum
protein aggregation, platelet aggregation, fibrin
polymerization Td» 5 L iR X 5T %, clots
formation?®factor & L T, hemolytic coagulation
of red blood cell 2 ’serum protein Daggregation
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Multi-gas plasma jet TiX, clot formation& L T
fibrin polymer & L < | activated platelet
aggregation Ch A 9 LR X 5T 5, clots
formation @ factor & L T [¥ . reactive oxygen
species?3 B 5 L TW A RIEEMERS B R BTV D,
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