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Fig. 1 Inhibition of colony formation of four kinds of bacteria on
agar plates by exposure to materials released by three kinds of
electric devices for 2hrs in a 14.4m3 closed chamber. Average re-
sults (N=23) are shown together with standard deviation. Values
of controls without devices operating are set as 100.
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Fig. 2 Inhibition of colony formation the same as for Fig. 1 in a

0.2m3 glove box.
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Fig. 3 Comparison of bacteria colony formation on agar plates ex-

posed simultaneously to Nanoe.
Note: In experiments, two kinds of bacteria were exposed simultane-
ously in a 0.2m3 glove box for 2hrs under temperatures of 21-23C
and relative humidity ranges of 40-50%, relatively. Averages with
standard deviations and control.
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Table 1 Decrease in E. faecalis colony formation by Plasmacluster exposure

(x10%/mL) concentration

Experiment Colony formation Temperature (C )/ Ozone range
No. ratio (%) " +ion —ion relative humidity (%) (ppm)
3 <1 6.3-11.0 2.0-9.0 227 /30-50% 0.250-0.300
6 <1 6.0-15.0 1.0-6.0 217C /30-56% 0.150-0.220
7 <1 6.0-8.8 2.0-6.5 217C /59-64% 0.080-0.170
4 77 6.8-11.5 2.0-5.0 24°C /50-60% 0.060-0.081
2 87 83114 7.0-87 22C /80-90% 0.023-0.031
1 99 86-155 49-125 23C /60-70% 0.052-0.096
5 100 6.0-10.0 1.2-86 24°C /60-86% 0.020-0.040

T Number in experiments are averages of 3 plates set as 100 when and for controls without running device op-

eration.

Fig. 4 Generation of ozone by three devices at different relative humidity range in a

temperature range of 21-23C
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Fig. 5 Electric ion collector, (a) schematic configuration, (b) top view and (c) lateral

view on electrical device tested
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Fig. 6

PR A

(a) Fan filter unit with HEPA filter in 0.2m3 glove box to remove ultra-fine

particles inside glove box. (b) a filter of manganese dioxide-supported aluminum
set above Nanoe outlet port, to catalyze ozone degradation process

Fig. 7 Concentrations of ozone and negative ion during removal of fine particles,

ions,

or ozone in glove box during device operation
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Table 2 Effect of ion, fine particle, or ozone removal from glove box air

Ratio of colony formation on agar gel plate '

Device operation (+)

Bacterium Device Operation
(-) Removal of
control Control -

ions¥ fine particles ozone

E. faecalis Plasmacluster * 100 1=1 2+2 NAS 98+3
Vion 100 0.03+0.01 0.03 NA 99+1

Nanoe 100 3+3 NA 3+3 98+3

S. aureus Plasmacluster 100 56+5 54+2 NA 100

Vion 100 31+7 50+3 NA 1167

Nanoe 100 5410 NA 56+13 96+8

T Numbers represent ratios with controls set as 100 without device operation, (Average of three indepen-

dent tests and standard deviations)

#Data is from experiments under relative humidity allowing devices to generate ozone exceeding 120 ppb.

SNA: not applicable
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Analysis of Bactericidal Material Generated by Electrical Devices Advertising Bactericidal Ability
against Bacteria on the Agar Gel Plates

Hidekazu NISHIMURA

Virus Research Center, Clinical Research Division, Sendai Medical Center, National Hospital Organization

Several Japanese companies sell electrical devices advertised as effective in inactivating viruses and
killing bacteria by releasing special materials, e.g., Plasmacluster ions, Nanoe particle and minus ions, into
the air. These companies claim that their devices killed bacteria on plates in their own experiments.

We tested device effectiveness using the same experiments from the Plasmacluster ioniser SHARP Co.,
Japan, the Nanoe generator Panasonic Co., Japan, and the Vion KING JIM Co., Japan, to test their advertis-
ing claims. Bactericidal ability on agar plate was tested, using Staphylococcus aureus, Pseudomonas aeruginosa,
Bacillus cereus, and Enterococcus faecalis as follows : the medium containing a certain amount of each bacterium
was put onto an agar plate and smeared. Plates were kept in a closed chamber (inner volume 144m? or a
glove box (inner volume 0.2m’), with one of the devices run for 2 hours. Plates not exposed to any device
were used as controls. Each plate was retrieved and put in an incubator to count the number of bacterial
colonies formed on the plate.

There was no significant difference in the number of colonies on plates exposed to devices compared to
control, in the number for all devices, or in all bacteria tested in experiments in the 144m’ chamber. These
results strongly suggest that these devices have almost no bactericidal effect, at least in space exceeding
this volume.

Colony formation was suppressed in the glove box in all devices and in all bacteria tested except P.
aeruginosa, although the degree of suppression differed among experiments.

The colony formation suppression mechanism was analyzed, and indicated that : colony formation did
not change even after the removal of Plasmacluster ions, Nanoe particles, or negative ions from the air,
while colony formation was decreased drastically by the removal of ozone from space, which was revealed
to be generated inevitably during device operation. These results strongly suggest that the bactericidal ef-
fect seen only on the agar plate in narrow space was explained by ozone released in space as a by-product,
not by special materials as advertising claimed.

It is thus important to analyze the effect of special materials such as those done in this study and to
suggest the involvement of ozone as the true cause, as have been done in this study, in evaluating bacteri-
cidal effect or viral inactivation as advertised by these companies.
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