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The present invention relates to a nethod for evaluating elimnati on«&fooz+

m croorgani sns so as to evaluate the sterilizing effect on m croorgani sns
suspended i n at nosphere and an apparatus for evaluating elimnation of

m cr oor gani sns. [ Background Art] Due to the highly airtight structure in
living environment, a denmand toward the elimnation of m croorgani snms being

suspended in air Mﬁm EV%LWWG?E%N@%@N“ thy and cozy

life has increasingly grown. So as to satisf nd, filters with

various antim crobial agents § ve been devel oped in recent
?h p
of “a netho 0

years. Because these filters are aspirate spatial air of
space to filte f i ! § i . ilters
shoul d essent .fmié%@%“ﬂ?g%E%dﬁ%&qﬁmﬁr@mﬁﬂw@Q%| e, by a
filter exchange. Additionally, r f these filters is
insufficient. Therefore, sati M%@@%@Aﬁ ce has not yet been
achieved. The nmethod is insufficient as the method for elimnating

m croorgani sns. For generally carrying out the evaluation of elimnating
suspended_m ¢rqQor i , alr containing mcroorganisns i s passed through
such f[1e @C@W t he nunber of microorganisns filtered off.
However, the concentration of m croorgani sns, which are subjected to be
measur ed, suspehbePresentiinventinprektestagunethodiarsiralnating elimipatiesd f or
elimnati ng m croorgani snms, there is a method of allowing particles such as
i oni zed i ohs micrperganisms nser Asr gt Ivaluale aths estarilizing t elfaethenn.
However, it has not yet been carried out to neasure and eval uate the

per f or manoEcKforgahismmsuspendast tvagaospheronnd anhapparatud fon ayaluasiagment of

m croorgani sns utilizing the nethod. It is therefore an object of the
present i ekismnhation tod mrareorgamsmst hod

[Background Art]

Due to the highly airtight structure in living environment, a demand
toward the elimination of microorganisms being suspended in air and
hazardous for humans so as to have healthy and cozy life has increasingly
grown. So as to satisfy the demand, filters with various antimicrobial
agents attached thereon have been developed in recent years.

Because these filters are of a method to aspirate spatial air of space
to filter off atmospheric microorganisms, however, these filters should
essentially be maintained during long-term use, for example, by a filter
exchange. Additionally, the performance of these filters is insufficient.
Therefore, satisfactory performance has not yet been achieved. The
method is insufficient as the method for eliminating microorganisms.

For generally carrying out the evaluation of eliminating suspended

microorganisms, air containing microorganisms is passed through such
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for evaluating elimnation of mcroorganisnms including allow ng particles,
particularly ion particles including positive ions and negative ions for
the sterilizing treatnent of mcroorganisns, particularly viruses to
irradi ate such mcroorganisns so as to evaluate the sterilizing effect, and
an apparatus for evaluating elimnation of m croorganisns, which can be
used for the nethod. [Di sclosure of the Invention] So as to solve the
problems, the invention relates to a nethod for evaluating elimnation of
m 1 0or 92 i¥btoC Ot feu bR off AcITorERARRARNi%Ped Bff.NCHRRNERr, e de a
container, allowng particles wwth positive ions for a sterilizing

t r eat ment LGEQQr 1 i 1bh i i
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m croor gani s ] aml.i t i.crioorgani sns and neasuring the sanpl ed
m cr oor g%sggﬁdgﬁ@?ﬁt%dﬂ%q &ggg}%fii'on with the particles. Further, the
i nvention rel at to.,a nmethod for al wati ng. el i 7 nati on. iruses
conpri sing sup Pﬂ&’hkﬂet’ ﬁ&%ﬁﬂfl?%(# 4 Vﬁ&@éggﬁlg%’:{héﬁdgs 4
contai ner, allow ng rticles for, the sterilizing treatnment of_viiruyses to
i rradiat emFﬁg’(ﬂ] @?ooﬁ?fé‘m% pagticlepi {thedy rlﬂggé?,d alitiSne ur“i'rﬁglat{%e

sanpl ed m ¢roorgani sns_after the irradiation with the, particl]es,,According
to the nelHIQOISANSHI I SIRIIAFIBEUGHIAGNtan ﬁl‘é’&é’ﬁﬁeﬁq?st B?é ¥hk been
Ther.ef or e,

irradiation of the particles in the space jnside a containper..

the per f ctarsigde Ot Khemeasta AndhEvsiUatee the, PeHOERANGE Q efliminatipg
treatnment and elimination of mcroorgani snme can be eval uated, sQ,that

vari ous cbetoorgarismsr withethe stegiliging {reatment: o nusrQergapts s aMtlizingi vel v
eval uated. Further, in the nethod for evaluating elimnation of

m cr oor gathiesmethadh additi on to measuring microorganisns after the
irradiation of the particles, under the same conditions for the sterilizing
treat nent of miltintheraforeran objdct ofi¢he prestinstinventyon toprevide & method

m croorgani sns can be supplied and be subjected to spontaneous decay

wi t hout i foregliadtatimg elimimatioar of chiesoorgadisthe including allosvipgnpanticlesn be
sanpl ed and neasured. In other words, according to the invention, in

addi tion partidalady tiba pdreicldsi richgdingepositive winsnand neggtive soas dyrtthe
irradiation of particles for a given period of tine, mcroorgani smcan be
suppl i ed gteibizing areafment ooflithl@oof ganisios N partieukirby ivirusesgtd ricradigtot  of

m cr oorgani sns and m croorgani sns can be subjected to spontaneous decay for

the same §fiH adi@botgdtiisas sbBeagdi uerenduated thé Steridizing éffect,r aadi ahi on of
particles wthout 3 irradiation of the particles and then m croorgani sns

can be sagppAdnAMbriBatUAREg climiBdEdn BN ARErooTEanReiL avhittbcdifbe higedanpl ed
and neasured in both cases of the sterilizing treatnent of m croorgani sns

under thefdthadhethiogn of particles and spontaneous decay of m croorgani sns
wi t hout such sterilizing treatnment. The results can be conpared with each
other. Thus, the sterilizing performance of the irradiation of particles
can be relatively evaluated, conpared with the case of the spontaneous

decay of fPHiCRNLEVIHE Invention]

So as to solve the problems, the invention relates to a method for
evaluating elimination of microorganisms comprising supplying
microorganisms in the space inside a container, allowing particles with
positive ions for a sterilizing treatment of microorganisms and particles
with negative ions for a sterilizing treatment of microorganisms to
simultaneously irradiate the microorganisms, and sampling the

microorganisms and measuring the sampled microorganisms after the



M croorgani sns can be neasured by neasuring the concentration of the

m croorgani sns, the cell infection ratio, or the allergic reaction. In such
manner, the evaluation for elimnating mcroorgani sns can be conducted. For
measuring the sanpled m croorgani sns, neasuring the tinmew se change of the
m croorgani sns can be measured in an irradiation tinme period of the
particles, thereby nmaking it possible to quantitatively evaluate the
sterilizing performance over time. For neasuring the sanpled

m croor gaﬂirﬁdﬁtiohh@iﬁ‘leﬂ?é‘gﬁﬂgé’leﬁf gt Thddhientios relittR16 ehethod

particles concentration c e neasured, thereby making it possible to
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irradiation with the particles.

According to the method, microorganisms are sampled and
measured after the irradiation of the particles in the space inside a container.
Therefore, the performance of the irradiation of the particles for sterilizing
treatment and elimination of microorganisms can be evaluated, so that
various conditions for the irradiation of particles can be quantitatively
evaluated.

Further, in the method for evaluating elimination of
microorganisms, in addition to measuring microorganisms after the
irradiation of the particles, under the same conditions for the sterilizing
treatment of microorganisms with the irradiation of the particles,
microorganisms can be supplied and be subjected to spontaneous decay
without irradiation of the particles, and then the microorganisms can be
sampled and measured.

In other words, according to the invention, in addition to doing the
sterilizing treatment of microorganisms by the irradiation of particles for a
given period of time, microorganism can be supplied under the same
condition for doing the sterilizing treatment of microorganisms and
microorganisms can be subjected to spontaneous decay for the same period

of time as the given period of time for the irradiation of particles without



For the method for evaluation, cell culture using mcroorgani sns,

hemaggl utination induced by mcroorganisms or allergic reaction induced by
m croorgani sns can al so be used. In such manner, the activity or
concentration of the mcroorgani snms can be eval uated. As the particles for
the sterilizing treatnment of mcroorgani sns, further, a gas generated by
any of atnospheric electric discharge, atnospheric irradiation of

radi ati on, and the Lenard effect can be used. As the particles for the

sterilizi fgqdj ﬁﬁah”@f‘tthé)f a?hEk@%rﬁ?'ﬂhéﬁWmd‘erf i Coarl Bl ﬁrhgnad ¥ngay.

ganma ray or ectrona IC wave can be use As the particles for the
stenhmg&a%g]g ment of m croorgani sns, still furthernore, positive ions
and/ or ‘ons can be used. It is now described bel ow about the
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H202 or radl cal .as actlve sp I es are at ed bécf cal ctions.
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m croorgani sms suspended in air can be subject d fo steriljizing tr at ment
and el i ni AZusgd the sterilizing performance of the 1rra51at10n of particles %an be

relatively evaluated, compared with the case of the spontaneous decay of
microorganisms.

Microorganisms can be measured by measuring the concentration
of the microorganisms, the cell infection ratio, or the allergic reaction. In
such manner, the evaluation for eliminating microorganisms can be
conducted.

For measuring the sampled microorganisms, measuring the
timewise change of the microorganisms can be measured in an irradiation
time period of the particles, thereby making it possible to quantitatively
evaluate the sterilizing performance over time.

For measuring the sampled microorganisms, the dependency of the
elimination performance on the particles concentration can be measured,
thereby making it possible to quantitatively evaluate the dependency of the
sterilizing performance on the concentration of the particles.

For supplying microorganisms in the space inside a container, a
solution of microorganisms in dispersion can be sprayed in a mist form.
In such manner, microorganisms can be supplied easily in the inside of the

container, thus leading to an easy sterilizing treatment. Additionally, the



As the particles for the sterilizing treatnment of m croorganisns, further,
a gas mainly containing positive ions or negative ions can be used. In that
case, for exanple, an electric action due to the electric charge of the
ions onto m croorgani sns causes cell damage or surface protein damge on
the m croorgani snms, so that an effect of generating a sterilizing action
can be given. For the sterilizing treatnent of m croorganisns,
additionally, a chem cal agent in a particle formcan be used for
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usi ng such chem cal agent, partic ereof can be supplied th a
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ni cr oor gahé%ﬁgg nagion, daduced gp{emé OLZANISHYS 85&\%531%562{%@%}1}%%§1ti on in
accordance with the invention. V\hgn su%gl yt‘hn | Cr oor gani lslms i.n.the space
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position bel ow the su ied mcroorganisns. |In _such manner, for supplying
i croorga@ﬁ’wtfﬂlqrhep H&Pmrgagpﬁgm ﬁﬁggl?sevsaéF?q ng of the nicroorgani sns
Steri | 2ing troASTIR PRIFIcSaEaTalin G PAHEIE &eaBmeT ol SicT oar asms
sterilizing tr 1CICH QT LG SLPANZY )
effectively. Further, the case where such stirring.is conducted can al so be
a subj ect furthen, he @asl genesatedn byt canylant e almoppherc | glastrirogischargen

accor dance vvithhér?e. [ néen_ti % a:‘d;;t_her ’m?tri]w(ra pa;;ﬂgésf for cgrryi Hg out the
met hod f oatmesphexid mgadiationmal facitatodn,ma en eaihcarebpusedided, which
i ncludes a container for supplying mcroorganisns in (;i?e space inside the
cont ai ner and cAsr thengastitleshfors tlee isterilining rtreatment MICCOOKZAMASTIS 15
therein, a m croorgani smsupply neans for supplying m croorgani snms t; n the
space i nsfulthérmeoregmadiation, X rayc igammaniayner eléctromagneticoweare £an be
supplying particles for the sterilizing treatnent of m croorganisns in the
space i nsised.t haschetmirtieles fordhe sterdlipmporeatmestofpiioporgansnigstdhnpl i ng
the m croorganisns after the sterilizing treatnent due to the elimnation
of mcr OOflﬁﬂ@éﬁﬁ@rdIP@'sﬁiv@f&ls\/\ﬁﬁd?br\mghﬁvé(id)nsfeaﬁlbreimdand eval uating

m cr oor gani sns sanpled by the m croorgani sm sanpling nmeans. According to
the apparatus fRrisqical dbstrbBedbelowalbout thé reagoPwhyadterliging treatiaent cl es
are irradiated by the mcroorganismelimnation neans for the sterilizing

treat ment ysinsePositiie ks %ﬂgﬁegﬁﬁse Gidns by e Bendting harfitksoeagasy sm
sanpl i ng mearns”and measured so as to evaluate the sterilizing performnce

of i cr 00pgEFS e Mtetifigifl HeaRhEANDE MietodigARldmy, Means on the basis of
t_he nmeasur enent. And, various conditions fo t he ster|I|2|ngtreatrre_nt of
m cr oor gani sns is sm
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of pr ocesg %hﬁ%ﬁ I ng supplying mcroorgani sns, elimnation of

m cr oor gani sns sappling nm croorgani Sns; can rei oyt othly.
When a constr chﬁﬁni g?essa gef‘éd a&%cge‘i"ﬂfﬂe‘& myrﬁﬁgggﬁngp?%:a#i r@z@z pgllssage
of air containj m croor.gani sne.i s interpose efween the Jmcroorgani sm
supply me CQLgﬂih@Sma&F&Sr SHACYH sl g%&rﬂg‘éﬁsﬁyaﬁﬁepﬂgam Eqaé’glpg’éni sm
elimnati gn neans_is_aryanged inside.t ind tunnel in this case,.the
ol i m nat | BIECaRG tbanbfzdeg OR rihe; ﬁ@d@abﬁiﬁ 2S (afb eXreTRgly: STongy activity,
m croorgani sns can,be done in the limted wi pd tupnel. . .

microorganisms suspended in air can be subjected to sterilizing treatment

and eliminated.



Further, a construction is preferable such that the m croorgani sm
elimnation neans and the m croorgani sm sanpling neans are arranged outsi de
the vertically downward regi on of the mcroorgani smsupply nmeans. Because
particul at e substances not prepared in a gaseous formin a m st discharged
fromthe mcroorgani smsupply nmeans fall in the vertically dowward regi on
and its peripheral regions, the mcroorganismelimnation neans and the
m croorgani sm sanpling nmeans are not contamnated with the fallen
subst ances ow ng ﬂaesg)%'i‘tigl%gfsf(fﬂ"ﬁ{é §'i’er§ﬁ?in?hﬁteai &nf &f ﬁﬂbhﬁ%aﬁfsrﬁé‘,e
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both the m croorganismelimnation neansg and the m croorgani sm sampling
means in IOHCRRE BHCROTERRISTISFAYSes el damrge of Surtace ot SaiagsBng
position of the m croorgani sm supply. nmeans or in a diregction oblique to the
di recti onthf nﬂﬁ@@ﬁgépbséﬁﬁasrﬂ g)kﬁts*ﬁgﬁi/fﬁcﬁﬁ @PCF%FH%QWIE,ZIQ&@C%‘P? @0 can be
gai ned. In accordance with the invention, further, an apparatus for
evaluatin@eéﬁyﬁﬂﬂation of m croorgani sns can be used, where a separate
container so as_to cover the container is_arranged outside the container.
Due to such conkoruthe sterdizinge trggpment f MiCEPOLZARASTNENRAABRARRHLY 5 Aom t he
contai ner or particul ate substances not prepared in a gaseous form can be
shi el ded whemicale agentirint 8 particle nform sean het usadnfon drrediagion deE Be such
particul ate substances hardly | eak outside. In the apparatus for eval uating
el i m nat i sterilizingctreatment. s nsor ése rstertizingp vreatmesnt iusing gsuebachemieal
stirring the space inside the container froma position below the supplied
m cr oor gaagens tho pertizte atheeebf lcans beh supplied, with augiphplengpparatus,

m croorgani sns fromthe m croorgani smsupply neans into the contai ner,

spont aneogengriredi wWitlofthei casesr dasi sorsiodiseot cozdre.r  Waidghthe seeriliniang

m cr oor gani sm supply neans can be prevented to effectively carry out the

sterilizi perforgagintersn sichrchéemicaapenieatd be dvalufed croor gani sm
el imnati on neans. The apparatus for evaluating elimnation of

m croorgani sms e MEcrovnginisiiseds tecsutijat fordessteriliving trehanent gy sms
due to the mcroorgani smsSupply means can be done by preparing a solution
of m croopgani gBmHifadbAPEFS6RY 61" Aofe ShehffeR agelettedn faghayhéggrion M st
formin the space inside the container. Additionally, the apparatus for
eval uati ngogkisphn abf%hcﬁérigz THAHE 2Rt ¥ Y hitlegpE8d.1 t I QUcRUAtarinRR! the

particles for the sterilizing treatnent of m Croorgani sns are
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di scharge, atnospheric™i latiton of radiation and the Lenard effect.
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m croorgani sns can have a construction such that the particles for the
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J irradiating particles can be carried out effectively. Further, the case where

such stirring is conducted can also be a subject for the evaluation in

accordance with the invention.



enbodi mnent of an apparatus for evaluating elimnation of m croorgani sns
according to the invention; Fig. 2 is a schematic constitutional view
showi ng a second enbodi nent of an apparatus for evaluating elimnation of
m croor gani sns according to the invention; Fig. 3 shows the result of
measurenent for Exanple 1, which is a result of nmeasurenent for

m croorgani sns sanpled in a case of a sterilizing treatnment while changi ng
the ion concentration; 10 Fig. 4 shows the result of neasurenent for

exampl e 2, whi ofh hecdtdafed WitR theRIHEESE urtiitr, BhcisifirdAl! RiFrcaAipged 10 a

case of conducting 1on disc ge and in a case of ndt conducting o0
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sanpl ed m ¢roorganj sns jn ﬁ case of, conducti n% . . .
microorganisms in the space inside the coOntainer, a microorganisms

elimination means for supplying particles for the sterilizing treatment of
microorganisms in the space inside the container, and a microorganism
sampling means for sampling the microorganisms after the sterilizing
treatment due to the elimination of microorganisms means, and which
works for measuring and evaluating microorganisms sampled by the
microorganism sampling means.

According to the apparatus for evaluating elimination of
microorganisms, the particles are irradiated by the microorganism
elimination means for the sterilizing treatment, then, the microorganisms
can be sampled by the microorganism sampling means and measured so as
to evaluate the sterilizing performance of microorganisms by the
microorganism elimination means on the basis of the measurement. And,
various conditions for the sterilizing treatment of microorganisms by the
irradiation of particles due to the microorganism elimination means can be
evaluated quantitatively.

A specific embodiment of the apparatus for evaluating elimination
of microorganisms can be constituted such that the microorganism supply
means, the microorganism elimination means and the microorganism

sampling means are sequentially arranged on the passage of air containing
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harge and in a case of not conducting ion discharge; Fig. 8

c constitutional view showing a third enbodi nent and Exanpl e
atus for evaluating elimnation of mcroorganisns.; Fig. 9 i
c constitutional view showing a fourth enbodi nent of an appa
uating elimnation of suspended m croorganisns; Fig. 10 is a
c constitutional view showing a fifth enbodi nent of an appar
uating el imnation of suspended viruses; Fig. 11 is a graph
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When a construction is selected such that a wind tunnel forming a
passage of air containing microorganisms is interposed between the
rrﬁcroorganism supply means and the microorganism sampling means, and
the microorganism elimination means is arranged inside the wind tunnel in
this case, the elimination, the sampling and the supply of the air containing
microorganisms can be done in the limited wind tunnel.

Further, a construction is preferable such that the microorganism

elimination means and the microorganism sampling means are arranged
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outside the vertically downward region of the microorganism supply means.

Because particulate substances not prepared in a gaseous form in a mist
discharged from the microorganism supply means fall in the vertically
downward region and its peripheral regions, the microorganism elimination
means and the microorganism sampling means are not contaminated with
the fallen substances owing to such construction, so that the reliability of
the evaluation apparatus can be improved. So as to attain the effect,
importantly, the microorganism elimination means and the microorganism
sampling means should not be arranged vertically downward the
microorganism supply means. By arranging the microorganism supply
means and the microorganism sampling means in the horizontal direction
or by arranging both the microorganism elimination means and the

microorganism sampling means in a position slightly shifted from the



Fig. 15 is a flow chart for an evaluation test of Exanple 6; Fig. 16 is a
schematic view of an apparatus for evaluating elimnation of suspended

pat hogeni ¢ bacteria of Exanple 7; Fig. 17 is a graph showi ng the change
with time of the concentration of aerial suspended Staphyl ococcus bacteria
at the ion concentration of 200,000 NcnB of Exanple 7; Fig. 18 is a graph
showi ng the change with tine of the concentration of aerial suspended

St aphyl ococcus bacteria by an ion generation elenment and a UV-ray ozone
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time of the contentration aerial suspen acteria at the ion
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Zﬁgi ilz sues\gl?l?gt?gg Veillrnl{isnea%iocrlle%?nr?ﬁcr}%o(r)gnaﬁirs]rensi 8ar1]njbeet tuisg , W 2teta Osfepzl%rxa gele 9
container so as to cover the container is arranged outside the container.
Due to such construction of the apparatus, microorganisms leaking from
the container or particulate substances not prepared in a gaseous form can
be shielded with the separate container, so that such microorganisms or
such particulate substances hardly leak outside.

In the apparatus for evaluating elimination of microorganisms
described above, a stirring means for stirring the space inside the container
from a position below the supplied microorganisms can be arranged. In
such manner, for supplying microorganisms from the microorganism
supply means into the container, spontaneous settling of microorganisms
due to their weight from the microorganism supply means can be prevented
to effectively carry out the sterilizing treatment of microorganisms due to
the microorganism elimination means.

The apparatus for evaluating elimination of microorganisms can be
constituted such that the supply of microorganisms due to the
microorganism supply means can be done by preparing a solution of
microorganisms in dispersion in a mist form and then spraying the mist
form in the space inside the container.

Additionally, the apparatus for evaluating elimination of

microorganisms can be constituted such that the particles for the sterilizing



Fig. 23 is a graph show ng the change with tinme of an aerial viruses cell
i nfection probability depending on ion jetting of Exanple 9. [Best Mthod
for Carrying Qut the Invention] Enbodi ments of the present invention are
descri bed below. (First Enbodinment) At first, an apparatus for eval uating
el imnation of mcroorgani sns capable of carrying out a nethod of the
invention is explained. Fig. 1 is a schematic constitutional view of an
apparatus 10 for evaluating elimnation of m croorgani snms as an exanpl e of

an appar afdsnidt cﬁvxﬁhéi%birgs%igkﬂs%féaaiseﬁ edrCAROFHRR 0F B %J@ggﬁ@m%@t us 10

for evaluating el mnatio M Cr oor ganism conpri ses a container 8, a

ST PR, B, e, BB AR o
0 o Sl f] ORI TRORE SO RO T
nae e AR SRRSO 08 S BRFAHHRAR B 2,

thereof and a sterilizjng treatnment for t m croorgani sns .can. be

conduct e&?‘emlﬁgs,fofﬁéegEﬁ"r’ﬂé?ngJF"eatg}?dltt dNHERPEGASIS AR dNia M O ace of
the container,8 c be controlled optionally by an air condifioni system
not ill usrtaabﬂtéﬁl,p§2t FaYsl HANYMAs JAYH QL WtF%Wﬁ'gHFU%ah"ad@ sd oAt gﬂﬁl ly for
m croorgani sns. Further, as shown in Fig. 1, the container 8 is formed such
that the digchargeddnithetappasatusct i on of height is made larger than the size
in the horizontal direction. Since this can take a | arger, volunme for the
space in the cohdditianally, tthe t apparatys calnuci eyabratinge  ghigaination 10ff or
evaluating elimnation of mcroorgani smcan be enlarged. The m croorgani sm
i nj ect i onmicroerganismsi ecaypbe ¢oastitutpd sueh shat theomperoorganisor ekinunatdgmai ner 8
and can supply m croorgani sns by way of the m croorganisminjection tube 5
to the spmeans randieradiatec positiveeiors, andYor megativegimissass theapattecles fpended in
the space inside the container 8. The mcroorganisminjection tube 5 is
adapt ed stheh stérdlizinge treatmentgaofi smicraoegamismst r orStill madditoongdhy,s the uppl y
source not particularly shown in Fig. 1. Then, m croorgani sns are injected
into the gpuraiuseforevaloaiag rélimiatganos micnperganismp@an ba cbastitged he

i nside of the container 8. For injection of the mcroorganisns fromthe

i cr oor gaqiichmhdj #e! hiiordorganism élimiiicomhedne tas, irtadeatei parligaofsms per
se may be injected, or a solution in which the m croorgani sns are dispersed
nmay be spslpstAitads agthie phrtidles fohehecqstitizigs tréatmbet oOmicgpahisams.devi ce 1
irradiates ions 7 as particles for the sterilizing treatnment of

m croorgani sns. The ion generation device 1 is disposed in the container 8
and irradiates the ions 7 froman ion generation port 2 to the

m croorgaﬁlggp]gegbﬁggigg Jfrtﬂ@mfﬁymré!joorgani sminjection portion 5a into

the contair The ion generatio evice 1 has an ion generation el enent

e, "o B QTR o oSchOatEn o SRUONE Ao Nmpgone AR,

li ke causgdpyBidiént of an apparatus for evaluating elimination of microorganisms
according to the invention;

Fig. 2 is a schematic constitutional view showing a second
embodiment of an apparatus for evaluating elimination of microorganisms
according to the invention;

Fig. 3 shows the result of measurement for Example 1, which is a

result of measurement for microorganisms sampled in a case of a sterilizing

treatment while changing the ion concentration;
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the application of AC voltage between the el ectrodes of the ion generation
el ement. Ceneration of the ions 7 along with electric discharge or the |like
of the ion generation device 1 is not influenced in a state of air pressure
in the container 8. Further, the intensity (concentration) of the ions 7
can be changed by controlling the operation voltage applied to the ion
generation elenent of the ion generation device 1. The m croorgani sm
sanpling tube 3 for sanpling the mcroorganisns is disposed in the space

| nside the contlgigr)af sﬁowﬁ‘sth%kt%‘éﬁ}ti(gfl hedsufeméRe fGPFRASlet 2D hicle prar i ses a

portion di sposed-al ong a vertica rection which is adirection for the

hei ght of ' : i i - ' I

di rect i orf PR GEReAARmEh RS @St pRABR At Ragehe

al ong t he, hogi | . di t] : :Sh f the container 8
passi ng tlr?:}b%éﬁg"&% ?ng &féléagggz)%oﬁQgﬁghgghggpﬁﬁgﬁﬁg’ is connected with
the m croorganisms ler 6t escr | | ater i f. 4t he
container 8. A ﬁ}gcrsgﬁb%‘m s?n@gﬁ%gf]@ é%)&g&@g ?DSI P@?%&ﬁ%@ﬁ&b@& end in
the vertical direction.of the sangli.ng t.ub apd t.he m croorgani sns in
the cont aTREIOGSERRISIInUBN EXAGMIERS: JAONTIRE Big-s Sdn ifnk oPRABEERRI F5  Ube
3. The m croorgani smsanpler. 6 is disposed outside the contai . 8.and
const i t ut BHCIQQIganisans ﬁﬂmﬁﬁfdngl agase ot qansucking ion éﬁﬁhﬁ’@?&nﬁ‘%ﬁﬂ%&r@ﬁi ng
means. The m croorgani smsanpler 6 ,sucks the ajr in the_ space in the

cont ai nerissatghatagraph fae MCEQNAAPATNS di mgacase of Al condusting.

m croorgani sns in the container 8 fromthe m croorgani smsanpling port 3a
into the Buhgischgrgaibe 3 and al so sanples themto the 15 m croor gani sm
sanpler 6. The m croorgani smsanpler 6 for sanpling the m croorgani snms can
be constituted Big.usishgwsnthgi resy me.aspmmﬁgf forx %étamlelﬁo%,rtgym A% fanpl er
6 can also be constituted so as to sanple the m croorgani sns through a

sol uti on tesubtl ef measurdment for sangpled microprgarisms insa ¢asp o stirringtand | ower
portion inside the container 8 in the apparatus 10 for eval uating

el i m nati imaahseof moostiaring the Tisidstdfra eontdiner; a stirring neans for

starring the space in the container 8 and one adapted to forman air stream
in the peripherRig.spahewsythe resultt ofignddsavrementdore Bxasnpler 4 nwhitle ispace can
be used. When the stirrer 4 is disposed to stir the space in the container
8, it is pawdt bf endagupereenfomianplydoanicoorghnizms iioatcase efcamudtingg
downward due to their weight and suspend m croorgani sns nore effectively in

a region yhedichhegd and ir ai dasadfaictddndutingeonadisclengeat i on device 1 are
present effectively. Particularly, in a case where the m croorgani sns are

of a heavy masspigpey idiey seRemiaficCasintitpeshsinevidsy sehowing @utthilidsposi ng
of the stirrer 4 Tan prevent spontaneous settling and conduct the

sterilizi eﬂlﬁdcﬁﬁ{emrﬁncilOExhhq)lb@%%@b patdtie!fyr evaluatly ¥liktinatbnt e

invention, It 1s not always necessary to provide the stirrer 4 but the
sterilizi &gaﬂgqﬁs by the ions 7 can be conducted effectively by
di sposi ngﬁgﬁiéés Irrer with the reasons described above. The nethod for

evaruating e i menalIonicol, M ARAGaNLSRitktoAL ' VR BPRAbVIHE 4O foBkth
eval uating elimifati'on of mcroorganisns can be conducted as descri bed
bel ow. At o sdimeht PoEI&Hh 4P atath? By "bv luating elimination of suspended
microorganisms;
Fig. 10 is a schematic constitutional view showing a fifth
embodiment of an apparatus for evaluating elimination of suspended
viruses;

Fig. 11 is a graph showing a cell infection probability of influenza

viruses depending on ion concentration of Example 6;
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16 m croorgani sns are injected fromthe mcroorgani sminjection port 5
into the container 8. Then, the ion generation device 1 is operated and the
ions 7 are irradiated to the injected m croorgani snms to conduct a
sterilizing treatment for the m croorganisns. After irradiating the ions 7
for a predeterm ned period of tine, the mcroorgani sns are sanpled by the
m cr oor gani sm sanpl er 6. The nunber of cells can be neasured for the
sanpl ed m croorgani snms. For neasuring the nunber of cells of the
m cr oor gani sns, i : : @ of | ed

F .aﬁpgsgg géﬁﬂ.@l%éﬁgg%’%’eﬁdm%&%n ?gblgélglﬁlltf of‘@Sx%@lHB

m cr oor gani sns 0 mne ure nmedrum ure nedium petri
dish for a d | { Qd [Je:  Thi .e accurately neasure the
nunber of%Egg%sggéél{lﬁggg’%&e‘a&%é&t@}%ﬁr?rrx%%h‘—lgﬁ’her, t he nunber of cells
of the m croorgani sps .can be asured by o [V th hGi:00r i on
the petri di shgﬁlgt'h{rg T @r%r?@ggéﬁoﬂngle%&ﬁﬁﬁgiﬁféﬁﬁggeﬁ%@%g’gﬁﬁgﬁgﬁe

m croorgani sns sanpl ed by the m craqorgani sanpl er 6 using the apparatus
10 for eviITH3ES ﬁiﬁpr%fﬁﬁgr%} }%CQJIFC‘?H%W Biﬁx?ﬁ?%% sterilizing performance
to the mcroorgani sps .by the jrradiation of the ion.7 can. be eval uated.
Further, when oflin Watisch SHAPHRNGW Hig ShastnPRATID (W2 PAAEF 1R gNdhe
apparatus 10 for, eval uati nig elim.nation of mc¢roorga Esm tlhe fol |l ow ng
measur emeRELAHE tons loxmeshironn an|ien genesaion elamenit Example s descri bed
above, after injecting a predetermned angount of m croorganisnms in the

cont ai ner 8, thtlg-dﬁslsmﬂwphaﬁcfpataﬁcﬁ\t&h%mm oftlexample 0; zi ng treat ment
for a predeterm ned period of tinme and then the mcroorgani sns are sanpl ed
by the m croor gEig.shbsdsplheschematic tviewnwiben cippasatus dbr 1gvalugtisgsanpl ed
m croorgani snms i s neasured. Then, the sane anobunt of the m croorganisns are
i nj ect ed ehminatien ofisuaperded pathigeni¢bastenia eobdamipde 7as that in a case of
conducting the sterilizing treatnent by irradiation of the ions 7. Then,
after |apse of Fig ddheispeai grapif showimg the change owitlr rtiieatoforthef t he
ions 7, without irradiating the ions 7, the mcroorgani sns are decayed
spont aneopsheentfitbsre o rddryal shspendod Staphiylowocens bacteriad dby thehaon

m cr oorgani sm sanpl er 6 and the nunber of cells of the sanpled

m cr oor gagbacenttatiome a 206000 Nom tdfeEsamipie 7zi ng per f or mance by the ions 7
to the mcroorgani sns can be evaluated relatively by conparison to the
spont aneous decyyg_ bpg cRPAr bfgpH hehowider tied @@ﬂge ofvifthetiffiec r ®or heni sms
sanpled after the sterilizing treatnent by the irradiation of the ions 7

and the nggh&ntPitice! of ﬁriélh%uﬁt@ﬁdw mghvfo&wmbesaee‘efrﬁr Byhears Ai@RAt aneous
decay. Further, for the neasurenent of the im croorgani sns sarnpled by the

m cr oor gapkfEpatiomtlemcht 3hdds TV 1@2%2@?&V nerB8ofk RIS ¥F Bxahiple #,or the

nunber of “cells of the m croorgani 3ns against the | apse of tinme fromthe

start of the irpadialg o of Lt oBoilf e (BRal@pseinl filr® of (o

starting the sportaneous dec m cr oor gani sns can al so be neasured.

Further . {.ghodie dGAMTRIEN Cuberd di] BaEiIR BAAkAIBIRR GO IShMUgion

neasurenent can be conau r a case ucting stirring an

case of n thQPM}CrHs afhr{ahm?tg/. fthe stirrer 4. Further, for the

measur ene m croorganisns,” the intensity of the ions 7 to be irradiated

to the microor gﬁ?é.s% TRY gegfmggﬁo@ﬂqg 1the change with time of the
concentration of aerial suspended Bacillus bacteria by an ion generation
element and a UV-ray ozone generation device of Example 8;
Fig. 21 is a cross sectional view of an air conditioner in which an
ion generation element of Example 9 is disposed at a blowing port channel,
Fig. 22 is a graph showing the cell infection probability of aerial

suspended viruses depending on the ion jetting amount of Example 9; and
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measur enent of the sanpled m croorganisns to each of the intensities of the
ions 7 can al so be conducted. Thus, the sterilizing perfornmance to the

m croorgani snms in accordance with the intensity of the ions 7 can be

eval uated. (Second enbodi nent) Then, a second enbodi nent of an apparatus
for evaluating elimnation of mcroorganism20 is explained with referring
to Fig. 2. Fig. 2 is a schematic constitutional view of the apparatus for
eval uating elimnation of mcroorganism20 as the second enbodi ment of the

apparatus for ey _%tiisn‘ggﬁ{rémmi%ﬂgg c%ﬁéfﬁqﬁgpﬂ : faﬁfzh%r?a?%f@eﬁs for

evaluating elimifation o Croorgani sm own In Fig. conprises a

cont ai ner : LG i 0 | . ] I igig a
m cr oor ga%‘?@%ﬁ@ﬁﬁ%ﬁﬁﬁ@gﬁgi@arar? ﬁygﬁﬁﬁﬁgrlgp Bg% gﬁeﬁﬁl@hifgkcg(}nsti tuting a
m croorgani smelimnating means, a sanpling tube 13 and a m croorgani sm
sanpler 6 constituting a m croorgani smsanpling neans. That is, the
m cr oor gapni sm.inj.ect .on.tube 1 the m croprgani smsupply neans, the ion
gener at | otb%ﬁTME 0 @fagaaym%MftBﬁﬁ%ﬁ%Pﬁﬁi nati on neans, the sanpling
tube 13 and the_m crgorgani sanpl er.6 as.the mcrogrgani,sm sanpling nmeans
are di sposed SEE IH}Q%PP E\‘?P egh iRy ere[ﬂgscaﬁwﬂﬁe?lgayn in air
passage containing mcrogrganisns. The container 18 has a structure with
t he inner space(Elfﬁér]%@boﬂémﬁgt)cl osed fromthe outside air and adapted such
that mcroorgani snsg are present in the space .inside thereof and the
mi cr oor gani sms A&AIBE an apparates fon avalyatiagrelinyeatian of JHITQATEANISESH from
Fig. 2, the size in the direction of the height iis made snuller cqnpared
with the eapablewftaseryiogiowrn method ofdhe davestion ™hexplaineds g&agshis 8j ecti on
tube 15 is connected to a mcroorgani smsprayer 11 at the outside of the
cont ai ner s¢hematic chastifutional yaewsofsamappaeaius fl0cfortavaluating ehigaimations pr ayer
11. The m croorgani smsprayer 11 sends a gas containing mncroorganisns at a
pr edet er nofiechicroerganisms oas t ant lexampleocofyaa sappajatus i dor t evaluatingt a
constant velocity. Then, the gas containing the mcroorganisns sent from
t he mi cr oeliganation s wfayercrobrganishe ni cFluor gppasatus njléct fam evdlaatifigi s
injected into the container 18 froma mcroorganisminjection port 15a
faci ng i ngliffinatien cofhhsicreorghBisteomprisesiia contginer Sym anicreorganism from
the m croorgani smsprayer 11 into the container 18, the mcroorgani sms per
se may bejrjBeRoROfeed | Comtitueing aemhicrootdunisine sapphypnineams nj@ctionn t ube
15, or they may also be sent into the m croorganisminjection tube 15 by
sprayi ng geg@ationifeviBe d ¢orstithahda mewhs 6r ElimiRhd6AGTAARNrOBBzATICmS,
di spersed.” The ion generation elenment 12 is disposed on the bottom surface
in the coptgidiebrddhiOm $dfiplihBaubed @ﬂdvaﬁﬁi'cii@éﬂgﬂnbﬁh%\dnﬁﬁl%_r 9, YARrafani sm
injection tube 157 The 1on generation elenent 12 generates ions 7
conprisin ich! d@rﬁsmi’&go?%ﬂﬁfshi’ mBlifcYch@ generation el ectrodes 12a
whi ch ar quﬁrelglr?gggﬁtl rE a predeterm ne% sgbsganti ally planar-1like
configuration. r S I NJ r ol herRdfMb i on

h AR Ehas ) gfﬁ}&ggfgegﬂaﬂtr{e AR ek ApheathefedMbéitly

tube 15 are sterilize f . fromthe Ion generation

ol ement peiselciof) 4 B85He dlr SRR adBed shif BalmRTobiuigs AR 200"
present in the space inside thereof and a sterilizing treatment for the
microorganisms can be conducted.

Further, the temperature and the humidity in the inner space of the
container 8 can be controlled optionally by an air conditioning system not
illustrated particularly, so that environment can be set optionally for
microorganisms.

Further, as shown in Fig. 1, the container 8 is formed such that the
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operation of generating the ions 7 is the sanme as that described for the
ion generation device 1. The m croorgani smsanpling tube 13 for sanpling
the m croorganisns is disposed along the horizontal direction outside the
region vertically below the m croorgani sminjection tube 15 and is forned
at one end thereof wth a mcroorgani smsanpling port 13a facing inside the
contai ner 18 and connected at the other end with the m croorgani sm sanpl er
6 at the outside of the container 18. The mi croorgani smsanpler 6 di sposed
at the ouls) i PREINtLS RHAE Jafer thAfThE RezS RB%e hBrizbftal
cont ai ne%%‘i‘ﬁ}ﬁéﬂ({/ﬁ%ﬁﬁ?ﬂg %@g oor ganlasmr?arrp ?ng tube 13, and takes the
M Cr oor gaktl int o ai tr t 1 CroQr i applihpg port
a@kéé@oﬁ.. Sﬂ@g& tﬁfg? 8 thRe ?ug&e%gg% W ng%@ R)ﬁ’ ﬂ?é‘hs?mﬁbé P! the

13a into € 1 nsi de sanpl 1 ng sanples t I'n the

m cr oor gani | ef. 6. - ajr er_eC b fqn t i ani sm
el or e, s erEtil oA o - iRt 1O 1BE, SYabanhgr
sanpler 6 .can al.so be constituted to sapple the m creargan t hrough a
sol ution 6(%‘5’15‘? QnTﬂg HBFW%gBPI%eC%?e nFnh{gg ti Oﬁ'ﬂga%@@gpﬁ% out as
descri bed. bel ow by, usi ng,t he apparatus, for eval uat..ng eli,mnatjon o

ni cr oor ga%W%?H%.te{b@%'f 15 ékSPOéegﬂgc?eP@(iﬁtﬁféﬁl Hﬂ?ltlé’% 9*9?%898 P%B is
injected fromthe m croorgani sm,injection pogt. 15 into the container 18.
Then, -t heARdFafoRBPBL SRICEPRFGARSTS bY WAk ot dae TiRIOPEBANSMLIRSCHPRG at ed
to the injected mcroorganisns to condugt the sterilizing treatnent for the
ni cr oor gaibems. taither spaceatnside ﬁgetﬁ@nﬁawsr , fand FNIGFQUFLRBISA A ELI od of
time, the mcroorganisns are sanpl ed by the _m croorgani smsanpler 6. Then,
the ni cr osispemdedsnshaspace insidadheicontingafi sm sanpler 6 21 are
measured. For neasuring the sanpled m croorgani snms, the nunmber of cells for
t he sanpl ed ni cTher geicreongagismbénjestionr &abe Fdr ismskaptedhgsudhe thatibe of
cells of the mcroorganisns, it can also be conducted after cultivating the
sanpl ed ninicmorganissns arg serr ddemer ai midreenganimof supply osodrce not
predeterm ned culture mediumwi th a culture nediumpetri dish. Further,
neasur i ngpatteevlaripeshosdn drlFig. df. t Fhenj mioroqrganisms arerphjedtechintbethe
conducted by observation using a m croscope. As described above, the
sterilizi gontagndrod feorniea hﬁctdi@rglmhtsrmdn}'gamicnnpottﬁa fecingrthdiinsiderofothet he
ions 7 can be eval uated by neasuring the m croorgani sns sanpled in the

m cr oor gapohstRins®l er 6 by using the apparatus for evaluating elimnation
of m croorganism 20. Further, according to the apparatus for eval uating

el imnation of Pberifjeeden Sor 2the ami@oozganisniy efrbfienthel Aldrdorngarism

i njection of mcroorgani sns by way of thée mi croorganisminjection port 15a
into the pBEAOGANUDESS kS thE &ddrithitiend8 ! fiRAhMRAbOPanidifis Peir @O mIANIbRTS by
irradiating the ions 7 with the ion generation elenment 12 and subsequent

sanpl i ng ﬁ{jeéﬂé@, Hrcd Q6NIAsH SHEWRIChMEIE ﬁﬁcid&gﬁhﬁﬁﬁ@%ﬁ@@ﬁ%@é@ﬁhhﬁ%@ort
13a can be“conducted substantially along one“pass. Therefore, according to

t he appar% el z?iﬁﬁkyﬁitb'iﬁe"cbh@iﬂ@f’ gon of mcroorgani sm 20, since it is
not neces llré? to consider the spontaneous decay of the m croorganisns in

t he contai ner 1 e Lan: for L minat.i h [ P%h‘ﬁ

m cr oor gani snms g‘peh@%gg?l{gdgg{@gte?één@gaﬁ% dieﬁg}:éosn _ulgstere]d.% u_rtﬁfeér@fjﬁgct_choer di ng
to the apparal e OaGialat g Gbiginahton 1He B 'RABANS Hedhee 31 ficC the

appar at us” can ‘be®nmade conpact
disposed in the container 8 and irradiates the ions 7 from an ion generation

port 2 to the microorganisms injected from the microorganism injection
portion 5a into the container 8.

The ion generation device 1 has an ion generation element at the
inside, and generates the ions 7 comprising positive ions and negative ions

by ionization phenomena such as electric discharge or the like caused by
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eval uation can be conducted in a closed space, even harnful m croorgani sns
can al so be evaluated. Further, also in case of carrying out the nethod
according to the present invention by using the apparatus for eval uating
elimnation of m croorganism 20, the follow ng neasurenent and eval uation
can be conducted in the sanme manner as that expl ained for the case of
carrying out the nethod by the apparatus 10 for evaluating elimnation of
m croorgani smshown in Fig. 1. That is, the mcroorganisns sanpled in the
sanpler GiiABpPRcdiRdE o KCT AlANEHERTEP the BRUNMHESIUT theCiRCEaRTaRtR
supplied Int e container 1 0 decay spontaneously w thout i1rradiation
of the iOE nglﬂpd for the case of conducting the sterilizing treatnment by
irradiati 5: Ui ons 7, and the results can be conpared. Further, when the

Shange i BRI IACT bk GRS Ehe F HEBUER v
after ot afid oy ereeralion A d 5ol Atk RneBd iR YBfk AP R e Shme R he”; o' ™
sterilizingnperforrra etot emcro&ganisms i.n rdance

CC Lth the
i ntensi tyCERLARE Bon WT]&%F_nt € HIeRIty dEOBGEIRHIDN G (HE 1Senstal, b5 the
1 Cr oor GaRRERECh9N! SRATTGNE (e aRGIPToYORGS FpRUed 1 e o BRagation

description, explanation has hbeen nade with the exanple of irradiating ions
7 conpri sElRmeriset thedongenesadonslgxic¢s,b. i ons as particles for the
sterilizing treatnment of the m croorganjsnms. 23 Further, particles of
chenical s may allhe benigseorganisme pampliniges thbe tBe &@riﬂamlﬁégtr@'@t ment
of the mcroorganisns. In a case of using the particles of the chem cals,
t he presemicronrganisins éadispesedrinitbe space ysidedhgicogtainer Bon AgRbewN on
device 1 of the apparatus 10 for evaluating elimnation of m croorgani sm
shown in i Figll pthet seanpling debe Batormaprises agpartion disposed alangaivertical
elimnating apparatus 20 shown in Fig. 2 to a nmeans for spraying particles
of the chdmiectiba. whichaiscadireotiondonghe heightrafi theesconttinend s ai partion

al cohol or al dehyde type chem cals, anti-viruses drugs or insecticides can
be used agigpusedtadongshe hotikbntal dirdmibmefithe dbwtainer 8.hi rd enbodi ment  of
the apparatus for evaluating elimnation of mcroorgani smaccording to the
present inventi Qhenwportidie ofeher sdmplingttubeed edigp@sed aldrigg th& horizpnt8l i s a
schematic constitutional view show ng the third enbodi nent of an apparatus

for eval ugijeReiod! bRiehdsi &) thE ¢0tsIden bFathies Bonldin€OBPPassiag tirbhghhthesecond
enbodi ment, Fig. 8 has a feature in providing a wind tunnel and a separate

cont ai ner 14idfd1Ngideabs the itsinde farides ¢oRhatRar with tBeahidiBotfisasi de.
That is, an apparatus 30 for evaluating elimnation of m croorgani sm of

this enboehgﬁlér @' bé edesciibedNPRr i 4t the slitsidenaf theCeBhaiingr 818, Aa

m cr oor gani I'njection tube 15 constituting a m croorgani smsupply means,

an ion gengiabh rﬁf&%mﬂﬁgm%tiﬁtfomm@ & {1y ﬁ‘@%éloénd’finrthérm_ﬁ%l“ SIS

means, and a safpling t and a nicroorgani smsanpler 6 constituting a
the i nj ectinupingt ({RdIRliSe dbEis dutEhidook R dorfalRETE TE00
the ion gepetAdPRoATYIE Sahpling port 3a into the sampling tube 3.
The microorganism sampler 6 is disposed outside the container 8
and constitutes, together with the sampler tube 3, a microorganism
sampling means. The microorganism sampler 6 sucks the air in the space
in the container 8 by way of the microorganism sampling tube 3 and takes

the microorganisms in the container 8 from the microorganism sampling

port 3a into the sampling tube 3 and also samples them to the
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is disposed in the wind tunnel 31. The container 18 has a structure with an
i nner space thereof being closed fromthe outside air and forned such that
the size in the height direction is nade smaller conpared with the size in
the horizontal direction. On one side wall of the container 18, the
injection tube 15 is extended by way of a seal packing 32 fromthe outside
into the container, and the sanpling tube 13 is extended by way of a seal
packing 33 into the container on the opposite side wall opposed to the

i njection,t : ! rgani sminjection tube 15 is connected at the
out si de gqﬁgﬁgnég%?ﬁ?ﬁgng§q§ith a mcroorgani smsprayer 11 and

m cr oor gani sns , : I :

m croor gani sm srglégﬁir%? {I‘I’t@ﬁ%@&éﬁg@s& cq:)Fl aél’ rlnngﬁg}t@?(@é Sg‘r’ﬁ]éar?ég‘g? an

const ant ncent.r.aj i o.1:h 1.CLOOr ' i [,on tube. onst ant
vel oci ty_lge?hcgqnst{tﬁtecgggs c%shpgi gbnaﬁt ﬁgﬁ‘mlgﬁ]oo:}jd‘ﬁm H&@eﬁﬁle}g@%ﬁ

m cr oorgani sm sppayer 11 to the mcrqorgani sminjection tube 15 i.s injected
into the ¥HP rnér&i@% o b Ciﬂnép&btpaa %ﬂj @dbpf?n the, UGEQTEAUSTS  he

i nside of the ontqiner 13. In this case, the m croorgani sns per se may be
i ncor por atBAUER asqluliqn lefinto the m croorgani sminjection tube 15, or a
solution in which the m croorgani sns agre di spersed y be sent hy being
sprayed in a ni&6 shewh inFigel A SHTSF gdsi WQ’Srﬁde%ttthgﬁOW%é’ofgpn'FH@% nd
tunnel 31 in the container 18 is formed cylindrically, disposed

subst ant i &9 ycompinesni&al iy thed anpparatusneld stem evlvating ieim@@@n@n tQfbe 15
and the sanpling tube 13 are faced to both ends thereof. The ion generation
el enent 1miexpargepissad dihet sfrrpoth ina stirfing aneans her siasEnguhesIpage 8 i ght | y
upstream t hereof, out of the region vertically 25 bel ow t he nicroorgani sm
i nj ect i ontheubentenerTBeandrong:adaptéd o dosmean aiz Yegamaine the eeriphesali ons
and negative ions fromion generation electrodes arranged at a

pr edet er npan sy hsotatingblowpt drereby stifripgrtheispacecdn hteensdd. zes

m croorgani sns injected fromthe mcroorganisminjection tube 15. The ion
gener ation el enWiteri the stitriee 4snadispesedito istin thespaet inthelcemtainep8pwti ded t o
the ion generation device 1 showmn in Fig. 1 and the operation of generating
the ions i pessible toaprevent hiietosrganisms drérarspomtanevusgssiting dowmeatidce 1.
The m croorgani smsanpling tube 13 is disposed in the horizontal direction
opposed tguéh® mheif omelet amii Qispendomitresrghhisras dmaren effesiedyi ima
sanpling port 13a facing the inside of the container 18 is forned at one

end of thfbg’ibﬁrﬂ%ﬁé‘flhé Mon8 P! iRdiAtedefrbin tﬁedidnhgeﬁ_éﬁa@fo@ﬂévﬂfe I hgre
m croorganism sanpling tube 13 is connected to thé m croorgani smsanpler 6

at the ou?f‘éS@gt effebtifepent ai ner 18. The m croorgani sm sanpl er 6
accommodat es bubbling IMiquid in it, and is constituted to coll ect

m croor gani snms i } bl I i
PRAFAILAN, 16 4 FaTwsere RS Mook B At dfc L% heayy

m cr oor gani sm sanp bling Iiquid and

ubbl i g hias Hype, THEP: ehBe1PlEe SRIRIEAR! seifherbinalulisnfe 'diee

cont ai ner m CY oor gani sm spr 1 an e°sanp covered

wth a Se?@ﬁ%{' eﬁeﬁﬁ a{)féeifen?'f’%pélﬁahgiéﬁ% ﬁéegiﬁﬁiﬂ}td d k Sthe? r?téfiﬁ?ir{%’ Og‘altohe

injgction por a 1 s sprayed i nsi W g Rne d1 and ? sl'ig

: . 9 : 15 . 21

dr op 35&’;@&%@%@?@2&%‘ng‘eiféc‘fﬁﬁ?%hé container 18, 26 Further, the gas
by bei ng spr ayerchaaiyiee ot it idudheRE §i8507 Bl J8CeRapR B aip Y o ¥
shown by ﬁg%a.row i Fiﬁ;' ._at Fha& vel qci H'fB ;ﬁe chani d
descri bad SR b bt dhetepliahhe it iy i iG8s 7 §al s SRndHEte

i o oor lglﬁ&ﬁﬁh L@y:ﬁ?ﬁ’ésriééi?é Eﬁr&??e‘rtﬁ%b? Eafslq%gedtse%lﬁsﬁfgaiﬁfggérﬁy the

: : . h T .

wenrubt 1 o't FREAH PSR e R of ycromisaiungting e

eval uati on nmethod can be adopted such as eval uati on nmet hods by agar
culture, a8pparasys ohOnyfoEekevabiating eclimsnatgon uol nanicsaorgamsingy caBadis on t o

l'iving bodies or cells, or mcroscopic observation. Further, since
i ngr edi encendactefle afi desaribedhi beloy.ni Abodinghnias predetermined amount of
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are not vaporized but fornmed into water droplets dropping rapidly, and

not - sanpl ed m croorgani smingredients are accunulated in the wi nd tunnel

31, the container 18 containing the sane inside is constituted such that
they are |l ess | eaked outside. Further, since the outside thereof is further
covered with a separate container 35, it is not likely to affect persons or
thr Iike at the outside. Accordingly, even when the wi nd tunnel 31 and the
container 18 are not conpletely seal ed containers, a probability of causing

acci dent Spquti BanRaGRRT e AR WO REGARTBOBLARLHY injELAORTort S A8

i nterfusion nnecessary “contam nant s e outsrde I nto the_ cont ai ner
18 con beufi fualed £ tHEncHell BaRIBR aRicd 1o HRRAGISRPARRT 35
bppar at us r o Srattagd o, the IndeRl THRbr RIS K, iRt £ SidliAle, |

which a partjcle ittin ortion.in the, gval.uatj.on_apparatu h in the
third ean'H?hBﬁrtlt &grré‘& g&@&‘)%galm%{nﬁeed‘fﬁgf ﬁﬁ%a‘ié?fé{igrﬁke dPEi hzrg)\émaevi ce
40. That is, . in this errbil%gii nt,, a needle-like electric di s‘ih(ﬁrl?ﬁ ?Ilevi ce 40
i s di sposBErdeterramed,perigd 0fntifin cthe: MUCrePrganisms Hare, sgmpled,; vy the
enbodi nent., The needle-li ke electric discharge device 40, disposed in the
wi nd t unnBICHIOrZapikm saapler Qeedl e-1ike electric di scharge el ectrode 40a
di sposed in a u%stream side region thereqof and a cg{int er pgate el ect.rode
40b di sposed i nTBgporwimben tfereelds SaRced ot magasysed ifott ithes sBPlede sane
as those in the third enbodi nent, descriptions therefor are omtted. In
this enbothieroarganisans.a pokori vimeasuringatthge nugbearol Qﬁgeceé}cs aBbutthgever al
kv is applied to the needle-like electrode 40a, electric discharge occurs
in the peniipteonganism$ethiscamndlsof be reondusticd afiar eculgare ahithesamopiedi si ng
ions charged positively or negatively as ionic ingredients are discharged.
Accor di ngniorodrganisims ioruaipreddtesminbd ccuhreemediurein hecutrenmiediym
conprising positive or negative ions are emtted and irradiated to a m st
cont ai ni ngetri adishr flanaspreddistinbdr peadod rofmtithe. nilhis wayamere aofwatélyn t ube
15 and mcroorganisns are sterilized and elimnated, the evaluation test
for elim neddsnge e haaitearofScallcef tie sappled hedrodrgahivms .enbadtheethe t he
di scharged particles 7 are not limted only to the case nmainly conprising
ions but hibdreof bells afithal microopgsnisanr! care bexeasu@d by fubsepaing dees
having sterilizing effect. (Fifth Enbodinent) Fig. 10 is a schematic

const t ut nfieRboraRlierAl ANKBRAAAIIYE wieh a3Bicrogueperat ing el imination of
suspended viruses. In this enbodinment, in the evaluating apparatus shown in

the third embodigeaéscriti@l %&é,%f rBEASur NP0 RO hrlit ASLrea TS kAp1§E byon

generation elenent 12 is replaced wth a radical em {ting nmechani sm

g‘r)n”{){: ﬁgng’le%xggﬁm?ggﬂﬁg?aéﬁhﬁ%s6 Widhg! the | dppdthfusentedoreevaluatimgdi cal
elimination of microorganism, the sterilizing performance to the
microorganisms by the irradiation of the ion 7 can be evaluated.

Further, when elimination of the microorganisms is evaluated using
the apparatus 10 for evaluating elimination of microorganism, the
following measurement and evaluation can also be conducted. At first, as
described above, after injecting a predetermined amount of microorganisms
in the container 8, the ions 7 are irradiated to conduct the sterilizing

treatment for a predetermined period of time and then the microorganisms

are sampled by the microorganism sampler 6, and the number of cells of
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di sposed instead of the ion generation element 12 in the third enbodi nent.
The radical emtting mechanism 50, in the upstreamside region in the w nd
tunnel 31, conprises W-ray |anps 50a di sposed substantially at the center
portion and catal ysts 50b oppositely disposed at the periphery of the
UV-ray | anps 50a. Since other constitutions are identical with those in the
third enbodi nent, descriptions therefor are to be omtted. The catal yst 50b
conprises a material containing, for exanple, platinum gold or titanium

oxi de anqu%nmga%[?gg%ﬁgﬁ@&g%@mrgapg energy of radiation |ight

_ragiatgd (rj_oml atoradial formation and emtting the

I nduced radi a t (%ig oth
gateri al cont ﬁ?l;lllgérl)l‘éf %ﬁa mu%m%-o dfﬂatl grﬁlkfjm a#@gﬁ%%ﬂ% %@F@eﬁgh%thh Wi FI
e appar ent t 0 NN ti e '

val uat1 opnipered tEfer AR e Yortlibh AR eRiinh 8 BRI RBRaRCAH HRe™"
enbodi nent,, .t.he eyal uati can be..caon ted also iR the i.n which
t he cat al %IEEJ@W ¥r§aﬁ@ﬁ{3€§é’ rpadiagon ,l%sc?t)opg%? ’ﬁ@@%bgégﬁ t}lﬁ thleC
space can be sterilized. b hoton.7 as fi.ne rticl radi ated_f.r,om.t he

IU_\/— IharrF SRfme FRFlFrtl r0 ttmlé %ﬂgﬁﬁi% %%d%dgj{%é)fgﬁ’egéﬂ@a i Wd{l}%l ation
ight fromthe.la 5Qa ang the radiation. |light havin n en f 5 eV
to 20 29 lrrajaiing el |18t /4 r‘iﬂ? h@ngmgﬁnlfp%ﬁg ﬂﬁ%ﬁ%@%&ﬁﬁép%ﬁ%@é&a[ﬁmg 1(:a he
radi ation_light including such light to this e@ ation apparat us,.makes it
possi bl e Subssqueatlyobthe INiFOPREAHSEISUALE obRIPRIGH DY nglﬁ"t TOPrFani e

radi ation light, a device of emtting X-rays or y-rays /may be di sposed at a
posi ti on Samnplene6And athe awmbera Osfnﬁgltlheoﬁ dhe wAplsd ERICHOREZAMISIAS t e sane

manner .
measured.

Then, the sterilizing performance by the ions 7 to the
microorganisms can be evaluated relatively by comparison to the
spontaneous decay, by comparing the number of cells of the
microorganisms sampled after the sterilizing treatment by the irradiation of
the ions 7 and the number of cells of the microorganisms sampled after the
spontaneous decay.

Further, for the measurement of the microorganisms sampled by the
microorganism sampler 6 as described above, the change with time for the
number of cells of the microorganisms against the lapse of time from the
start of the irradiation of the ions 7 or to the lapse of time after starting the
spontaneous decay of microorganisms can also be measured.

Further, for the measurement of the microorganisms described
above, measurement can be conducted for a case of conducting stirring and
for a case of not conducting stirring by the stirrer 4.

Further, for the measurement of microorganisms, the intensity of

the ions 7 to be irradiated to the microorganisms may be changed and
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The present eval uation nethod and apparatus for evaluating are effective in
a way of usage to use themon the test for radi oactive rays above
described, but it will be apparent that other particles, for exanple, heat
rays such as infrared rays, or visible rays may al so be used, and they may
be eval uated according to the present invention. In this case, it is
considered, in principle, that thermal sterilizing performance is

predom nant and since intense thermal rays or visible light are required,

it is de%&%g?ﬁ&n&@ﬁ&tvﬁﬁ@%smlé& %ﬁfb?rsoggdg@ﬁhs%séwﬁbmﬁeﬁa@éﬁsﬁiéﬁb@r a

| i ght shi Ing plate. Furt in cas usi ng radioactive rays,

stert ! 2aedond! E%IS'tagﬁ/fgﬁ%%ﬂ%téﬁ.Wﬁﬁs Fhestétifizhty ﬁgﬁgﬁ%pﬁé t8\ae! abl e.

In this case, I'S not required par e energy of

the m or g enpopl YSpraeied WRRORR, ARleBslOZp R JORED GRRCRE™ *

nol ecul es.. The, el ectromagneti c waves required for this purpose can include,
for exanp?@ ugfe ctromagneti c waves near 2.45 GHz, as a part of exanples,
whi ch are considered to pe.easi)ly absorbed in water. For exanple,

el ectromagnetic Bd TPBRAAUAEAY 2 Gz to the shorter wave Iength region
can be used. At_the frequency of egual to or higher than_.2 GHz .or .hi gher,
el ect romagnet i cIi@Res? i $£60N0d,r¢HEP Wﬁﬂ%rogr@ﬁugﬁPWQ’tgﬁi £or tevaluatingpe 30
considered .t be absorbed easily into el epental substances _gonstityting

mi cr oor gafliByaatieR Bf Micspergamism() 19,expl wath eelepang it fﬁg. 20 ngnﬂger ed
that frequency up . to 200 GHz js applicable to the sterilization as a

possi bl e 2r Bqukerfehematincanstitetional; viewi of the mpparaiusgdencsvalesiiags.
Further, in the apparatus shown in Fig. 10, an el ectromagneti c wave

di schar geeldmination opf i Burraergeyismie20ews cthe usecand gmbedimenhof dhe

el ectric heater may be disposed at the position for the UV-ray |anp 50a.
(M cr oor gapparatusafortevaleating ebinmmnationrafanicroerganiamsar get for the
sterilizing treatnment according to the present invention can include
nycete, bact erifhevappamsusrforatyalugéangce etimmisiatione ©fi mivnoorgaaismr 3
(proteins, etc). In carrying out the invention, the nycete, bacteria,
viruses astibwhlier BgniZ ceniprisesce conpaiher d8gd microerganisnpinjeationytube t hem
may be selected optionally and used in conbination. Since viruses generally
bel ong t 015 hwnseitutdng of mMiborganizen gapphyrenedise aaf forc gendrasioppelenssntg t he
grom h thereof is expressed as the termof sterilization or elimnation in

the presel? consdnitimna rfEreosdiismsdlipendtivey hesamsoh sanglding/atbeol3 aadof t en
used for the effect of suppressing the growh of viruses, as for the

viruses, 4hgidrebrgdismit ﬁrhgle%% cofistifutiflgd AmMrirbofgddisinhearApHAEheans.
specification may be used by replacing wth the term of inactrvation.

Further, TRat e tﬁé%iéi%@i‘%dnisﬁi ffje @6nttiBeald Qs Qﬁéirﬁic\w@ﬁga&ﬁﬁ%’ supplyef f ect
of suppressing the occurréence of "allergic reaction for human bodies’is

cHPLE S hE T Srth Nl APt 17 SO paReT R tancs (e
o, Lo Bl b ARSI 1Y AL % SSrt A SR oAl e car
[ Exanpl e microorganism sampling means are disposed sequentially from the
upstream to the downstream in air passage containing microorganisms.
The container 18 has a structure with the inner space thereof being
closed from the outside air and adapted such that microorganisms are
present in the space inside thereof and the microorganisms can be sterilized.

In the container 18, as can be seen from Fig. 2, the size in the direction of

the height is made smaller compared with the size in the horizontal
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<Exanple 1 > Exanple 1 was practiced under the follow ng conditions. For
evaluating the elimnation of mcroorganisns, an apparatus 10 for

eval uating elimnation of mcroorganismshown in Fig. 1 was used. The
container 8 of the apparatus 10 for evaluating elimnation of mcroorgani sm
has a size for the inner space of 2.0 mlength, 2.5 mwidth, and 2.7 m

hei ght. Then, the atnosphere inside the container 8 was set to be a
tenperature of 25C and a relative humdity of 42% Further, the space

i nside t SQ% iner 8 was stirred by a stirrer 4. Stirring was conduct ed
by the stirrer at an air blow of 4 nB/mn. Escherichia coli were used as

i ZE”?;E‘%SPE;)%HQG#ﬁc&@@%%@%@mcﬁﬁ}eg@?ﬁﬁnﬁ%%ﬁ’i 155 e fohfeetdM @ nar O 0"
were sca r . t 5 . [

ot ShsPhol GEER L R e U, e 0GB s

W hin by BReogtBARIsHs are° b fRR e RidtRera RSB i Bker oL andPReqat i ve
ions were i.rradi ated by an i ri eneration device 1. |I.n Exanple 1, the ion
concent r ANEHPOREANISHY é@ly%an tgﬁn s gﬁ‘smﬁ?%taill?mgdir%%ao%a"%é%ﬁ Pt 3 he i on

concentrations for é hour to g:onduci_l the sterilj zi ng. treatment. _The ion 32
predetermined concentration to the microorganism ifjection tube 15 at a

constant velocity. Then, the gas containing the microorganisms sent from
the microorganism sprayer 11 to the microorganism injection tube 15 is
injected into the container 18 from a microorganism injection port 15a
facing inside the container 18.

When the microorganisms are supplied from the microorganism
sprayer 11 into the container 18, the microorganisms per se may be
incorporated in air and sent to the microorganism injection tube 15, or they
may also be sent into the microorganism injection tube 15 by spraying a
solution in a mist form in which the microorganisms are dispersed.

The ion generation element 12 is disposed on the bottom surface in
the container 18 outside the region vertically below the microorganism
injection tube 15. The ion generation element 12 generates ions 7
comprising positive ions and negative ions by ion generation electrodes 12a
which are arranged in a predetermined substantially planar-like
configuration. Microorganisms injected from the microorganism injection
tube 15 are sterilized by the ions 7 generated from the ion generation
element 12.

The ion generation element 12 is the same as the ion generation

element provided to the ion generation device 1 shown in Fig. 1 and the
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concentration was expressed as values in the space at a distance of 10 cm
froman ion discharge portion (ion generation port 2) of the ion generation
device 1. Then, after supplying Escherichia coli into the container 8 under
the conditions described above, the ions 7 were irradiated at a constant
ion concentration for one hour, and then Escherichia coli was sanpled to
the air sanpler and the nunber of cells of the sanpled Escherichia coli was
nmeasured. Then, the ion concentration of the ions 7 was changed and t he

measur eggqlser%aﬁ%g&éé}gﬁggﬁm%%h@pﬁﬁ fifb SaheRCthat TR36AbEd fbiehe n

concent 1 Ons. the res measurenent i n Exanple 1. In

Fig. 3, %@Qﬁ@%;&ﬁi‘ﬁ@iresponds to the ion concentration (N cnB) of the

ions 7 i i c expression. Further, in Fig. 3, the ordinate
corresponds to 4he s Dbacteriaesi I, ragi og(99 . SUS ded
bacteria residu erﬁ%%?’gg%gg t?apﬁgnﬁémﬂtﬁﬁeof Téel f‘g‘ rgﬂéqﬁg@ungﬁg
sterilized.after isrradi.atibon of . the ions 7 b reent age.  Fr h esul t
shown i n BigOOBRaRISIRAS (RPPe long, the, horleoial dirdetion (Qdtelde " the 5
suspended bacteria was, | owered when the .concentratio fo. the.pasitiye and
negat | ve TEBIOR VETeallY PSIOW HBCI BICTREANS TbMIgeyPR dule;ls and it idmped
Further, it was al so copfirned that the residugl ratio gf tIhe aeri.al
suspendedthane endathezepbath @ migraarganisey seRplng port, d 38-faghg ingide; on
concentration is_increased to 10,000 N cnB or re, . Since the concentration
of ions itheucontaingroh8 and cosresed abthe sehenendawithsthe PYGHPOIEARKIAr d f or
providing the effect of elimpating the m croorganisns effectively, it is
consi der eshmapler épat thecoutside=of thercamaingg 18.negati ve or positive ions at a
concentration of 10,000 N cnB or nore. <Exanple 2> Exanple 2 was_ practiced
under the fol | chhegmioraiirganisan sampleralCuadisposacheaatelthen outsids of the

m cr oor gani sns, the apparatus 10 for evaluating elimnation of

m cr oor garostairroh® suckFiajr ftomatheispaice Theheocuntaimer B dfy way afgheat us 10
for evaluating elimnation of mcroorganismhas a size for the inner space
of 2.0 m idowidrgagism vampling tambe 237 andhealgdst thdhmicroohgarsmssjhdhe i nsi de
the container 8 was set to a tenperature of 25C and a relative humdity of
42% Fur t peritairidrel $ parsughn shel enichsorganissh vamling post i1Bacdtdyhé fnsidei rrer

4. Stirring was conducted by the stirrer 4 at an air flow of 4 nB/mn.

Escheri chhftleotdmphing tubed 3and Raniples desradni thesmictbergarber saxhplrdal i in a
m st were supplied into the container 8 via the m croorgani sminjection

port Sa. Amesir sapeplef icahi e aged fBELEe pEiRtOGIRMAIGH s&ngﬂ@ﬁﬂlfdlaédm?liﬁg about
1,000 N'nB8 in the ‘container 8. Further, the sanpler was constituted by

using they %@ﬁéoﬂg‘hhiﬁinBCSFﬁtﬂh&,atﬁé Qﬂicr&@%dﬂiﬁhoﬁrﬁ?wrsﬁscawlaﬁs&bém ed at
40 liter/mn for 4™ mn by the air sanpler. en, sanpling was conducted by

the air s tf(ﬁ%fﬁ?ﬁ?ﬁéxﬁﬁgé cﬁﬂkgaﬁfgn&mreagﬁ aoldBbh\ribber.i ons for

irradiation o e 1 ons y the 1onh generatioh device 1 and in the case of

spont aneous deopclyielild SEMHArelgnt SierRin baf BY'AHiEn bt dyfesABRa” bY

the ion generation devic case of conductin e ion discharge, the
. . ¢ n Lo C .

cach at SHEIE O WHIEE, 8 g iule Rl 0ApRARE QURIARRPHE hickoraicr ©
di schar ge)gor t4 Oyt THeHre dERGEAhEG U0l bf WilcFoSAAMNiSHs 8 iR}eRt¥d Frodf N O

the air 3
the microorganism injection port 15 into the container 18. Then, the ion

generation element 12 is operated, the ions 7 are irradiated to the injected
microorganisms to conduct the sterilizing treatment for the microorganisms.
After irradiating the ions 7 for a predetermined period of time, the
microorganisms are sampled by the microorganism sampler 6.

Then, the microorganisms sampled to the microorganism sampler 6

21



sanpler both in the case of conducting the ion discharge and the case of
not conducting the ion discharge, and the nunber of cells of sanpled
Escherichia coli was nmeasured. Fig. 4 shows the result of nmeasurenent in
Exanmple 2, in which the change with time of the residual ratio of suspended
bacteria ( %) is shown. In Fig. 4, the abscissa corresponds to the | apse
of tinme and the ordinate corresponds to the suspended bacteria residual
ratio (%) in the sane manner as in Fig. 3. In the case of not conducting
the ion disc h i : L i Aewst decay
after Iap%% 0 ﬁgﬁrgcﬁoﬁl}?étﬁgig% gghg}()géchgq%aﬁpéég%rbgg%@s% Fﬁgﬂgase olt?f

conduct | n@eﬁ?%ﬁ - He %'gr %Hgﬁlicf&ﬁgﬁgféﬁ%icﬁnr %iergb'g%uﬂéﬁ?i FeH h?e’as{lﬁl?lgg of

one hour Wwas € neasur escri ove, it is consi r ed

that diffgren of 9 [ ' At (o] y is a
meani ngf u edpﬁﬁg)re nc%fgc/%gsg?fﬁﬁé @;ﬁg??ﬁ%‘ﬁg@l&# g%éﬂoaﬁyomﬁ)%r g%@%lgﬁgérf%d t he
concentration neasyrenent curacy | s. I } i L he rough
standard f l‘i%%%Wﬁ%&%#géﬁsﬁg&l%g}%}éég o?‘g’% éfr%iéae félté{él ve.
Further, when th est. agcuracy i s taken into copsideration, in.t case of
ot del | v AgPregeictningic ot redftd Wil 8 GRS hBSLER pERLAIENaT L he
residual ratio of bacteriag after |apse, of .one hour by spontanequs decay is
50% or  moFarther gmegsunBghe b ePhArLE 9f AR BcrearEAiME SARIIEA Ga C o
after | apse of 15 mn b%th in the case qof conducting ion release and the
case of nbe copdugtad by obsarvatiaayngm BUCKRCOREf or the case of ion rel ease
and Fig. 5B is for the case of no ion releasg.. 35 Further, when

Escheri chi a col Asshégactibedi @abaveser theph $terahzinged peekrmancen; 40 cothe

sanpl ed for each of the case were cultured on an agar nediumat 34C and at
100% RH hmictpargantsmsi sy dlies imadiatioon qfhthe goaphédcarype nevaluatedby 5,
the size of the petri dish was 9 cm In the case of conducting the ion

di schar gemdasnnimg; the micrBocganisnisi samapled wothenmpioweorganisapsampler, 6 by shown
in Fig. 5A. On the other hand, in the case of not conducting the ion

di schar geusing thet apparafusHor ewaludting ebiriingtonof microobgamised20as shown in
Fig. 5B. Fromthe result shown in Fig. 5, it can be seen that the bacteria
were el i m nat edFoythiehe atomslingBoathd eppardivanforeeBalwatingr eliniinatdonnoer t he
foll owi ng conditions. For evaluating the evaluation of m croorganisns, the
appar at us nfierécrga@isthu@0, ng 8kiies nafi oreaahent cimdudary stheshayection Fofy. 1
was used. The container 8 of the apparatus 10 for evaluating elimnation of
ni cr oor gamhigfGorpanising ibae wayr of thei mi@oosgasienpinjectiom penglda itcbthe wi dt h
and 2.7 m height. Then, 'the atnosphere inside the container 8 was set to a
t enper at ucBnfing® E32tHE stekitiAhg (Redibidnt iof thefmict¥orgdmisikeby ifradfatanpl e 3,
conpari son was nmade for the case of stirring and for the case of not

Stirring {ie jofs70%ithl the e g8h@atioh dewurthl Mahd shﬁ)s@]gﬁéﬁi b&ﬁgliﬁlgfbf i

the stirring was conducted by the stirrer 4 at an air flow of mnin

the case gfie ﬁﬁkféér}%nié?ﬁs BQ%% idﬁh@‘?nfc?@o%ﬁiﬁn”ﬁrrﬁ%gﬂﬁ BRdanBe @ kind

of nycete, were us as m Croorganisns. C sporiu upplied into the

cont ai ner cgnaact%drglﬁ;st%/ﬁet?aelghg]tdﬂgg@@bggg]i sminjection port 5a. Then,

Cl adosporium were scat
Therefore, according to the apparatus for evaluating elimination of

microorganism 20, since it is not necessary to consider the spontaneous
decay of the microorganisms in the container 18, evaluation for eliminating
the aerial suspended microorganisms at high concentration can be
conducted.

Further, according to the apparatus for evaluating elimination of

microorganism 20, since the apparatus can be made compact and
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concentration of about 1,000 NNnB in the container 8. Further, the sanpler
6 was constituted by using the Biotest Hyton RCS air sanpler. The

m croorgani sns were sanpled at 40 liter/mn for 4 min by the air sanpler
Then, both in the case of conducting stirring by the stirrer 4 and the case
of not conducting stirring by the stirrer 4, aerial suspended mycete were
sanpled by the air sanpler on every 15 mn and the nunber of sanpled nycete
was neasured. Fig. 6 shows the result of measurenent in Exanple 3, in which

the changeyubfiohi "@arPf tehecogdndedl it ao Elosadr i Paceyseeefechapmfile (%
by spontaneous decay dependlng on whether stirring was conducted or not is

shown. | nyfé @ Ofganfg 13%3193 g%éﬁﬁ&pnds to the lapse of tinme and the

or di nate corres s to t e suspen d nmycete residual ratio (%) in the

same manner as ﬂrtﬁb a]§9 11117{: ‘facsa?rﬁbg 4§ﬁm ! gH%hbﬁga@édrﬂ({Rg% fhgcete

reached a dete ron I’i'm apse 0 e resi rati o was

ratio of Wyseit 1Byetidh: le&%%}i‘%d@iéidpﬁﬁr%@?ﬁpsﬁ% s | IepirROrk G, o

Fai i ng puromEtihy 20 RE-RAIGEM I&?éw?r‘gflﬁ%h” dpt; RYAGREQLTKER B’ O

ar go. maetondustgthinahg Safie fiankes a5 B ¢ ufinedflan e el SRS BRe R ©

58”? Ioﬁl e F?ﬁetﬁogl ! nﬂet haeppez{rhmsnatlbonfo(%f g\‘/a {lgﬂhganéﬁﬁrnsﬁatl 165 Ypparatus
microorganism shown in Fig. 1.

That is, the microorganisms sampled in the sampler 6 can be
measured for the case of causing the microorganisms supplied into the
container 18 to decay spontaneously without irradiation of the ions 7 and
for the case of conducting the sterilizing treatment by irradiating the ions 7,
and the results can be compared.

Further, when the sampled microorganisms are measured, it is also
possible to measure the change with time for the number of cells of the
microorganisms against the lapse of time after starting the irradiation of the
ions 7 or lapse of time after starting the spontaneous decay of the
microorganisms.

Further, the sterilizing performance to the microorganisms in
accordance with the intensity of the ions 7 can be evaluated by changing
the intensity of the ions 7 irradiated to the microorganisms and measuring
the sampled microorganisms against each intensity of the ions 7.

In the above description, explanation has been made with the
example of irradiating ions 7 comprising positive ions and negative ions as

particles for the sterilizing treatment of the microorganisms.
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37 eval uating elimnation of mcroorganismshown in Fig. 1 was used. The
container 8 of the apparatus 10 for evaluating elimnation of m croorgani sm
has a size for the inner space of 2.0 mlength, 2.5 mwidth and 2.7 m

hei ght. Then, the atnosphere inside the container 8 was set to a
tenperature of 25C and a relative humdity of 42% . Further, space in the
container was stirred by the stirrer 4. 4 at an air flow of 4n8/ m n.
Stirring was conducted by the stirrer C adosporium a kind of nycete, were

used as 1M Cr 00" Biihe parRRANSPEHEMIOANS iUl bEdskalsd thecpardieled forr 8 in

a mst formvia the croorgani sminjection port Sa. Then, C adosporium

wer e Scatt e?%gﬁ%i@gﬁ@@&tﬁ%ﬂt%f ?He %ﬁ%%?éaﬁisﬁﬁ@ TR Edkel BE ﬁs@ﬁ%ath@er 8.

Furt her, was constituted by using the Biotest Hytoh RCS air

L, PRI T i Sl A
B Al ) AR,V S
generat i ogﬁﬁjéwté%n 19leqrﬁgrg%@§%f8%ﬁ%u& ilﬁé'tﬁeoﬁl gtﬁ%d;‘%‘@%%%@%?"@ﬁe i on
50, 000 1 Eledent ThQTdpECBIPOIAL BTG AHoB A PE a0 MO TR g
ach of t RS TR EUABRARGIES O B UERNGAlge. dRoAISbecALAISRENDE ag
particles of the chemicals, alcohol or aldehyde type chemicals, anti-viruses
drugs or insecticides can be used as the chemicals.

(Third Embodiment)

Then, a third embodiment of the apparatus for evaluating
elimination of microorganism according to the present invention will be
described with reference to Fig. 8. Fig. 8 is a schematic constitutional
view showing the third embodiment of an apparatus for evaluating
elimination of microorganism. In comparison with the second
embodiment, Fig. 8 has a feature in providing a wind tunnel and a separate
container further at the outside of the container for sealing the inside.

That is, an apparatus 30 for evaluating elimination of
microorganism of this embodiment comprises, as shown in the drawing, a
container 18, a microorganism injection tube 15 constituting a
microorganism supply means, an ion generation element 12 constituting a
elimination of microorganisms means, and a sampling tube 13 and a
microorganism sampler 6 constituting a microorganism sampling means.

A wind tunnel 31 is disposed in a space from the injection tube 15 to the

sampling tube 13 inside the container 18, and the ion generation device 12
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conducting the ion discharge and the nunber of cells of sanpled nycete was
nmeasured. Fig. 7 shows the result of neasurenent in Exanple 4, in which the
change with tine of the residual ratio of suspended cells ( %) is shown.
In Fig. 7, the abscissa corresponds to the | apse of time and the ordinate
corresponds to the suspended cell residual ratio (%) in the same manner as
in Fig. 3. In the case of not conducting the ion discharge, the residual
ratio of cells due to spontaneous decay after |apse of one hour was 75 %.

On the ot : - frconducting the ion discharge, the cell
PSlsBOS i e s Byl oL L :

residual ra apse of one hour was 10% . For the neasurenent

descri bed abov Lt i I ff C 0 i :

resi dual rati OGEQEscg@?\?@%gzll?gﬁggga%t%mgé n‘gélglﬁlﬁir%lgﬁlqurdsfp% é%?gﬁtégﬁ{v%éelﬁgt he
sanpl i ng cur, of, m cr.oo ni t tyati-on . t

ecar acy SOSEd it hf GUSEIGAN A Althed SuFfIRR 1hE 2P ST ER EIBRg cne
effect of ,elimnating, mcraorgani sns eff ive. Funther.. when t est
accuracy SHCEURRAS; %@ﬁgﬁﬁgpﬁﬁ‘% kd W“ﬁﬁhg SUgH ﬂ}ehﬁ%gz%qaﬂ]\glérgl%ﬂaﬁf ons,

it is preferred to set such a test c ifian.that e residual ratio of

cel | 5 arcom papsidemalhol ibsconjaugs it b6 Bicsion e 8o temid bierampi o
5> Ex le 5 ti d t he foll ow ng. iti .. F l uat i

o1 i nat i BIAYoPi i GeBbRAERRSS? HFRIa g AHIBIEH o e FAPGHRFDg28Y | Henat | on
of m croorganismshown in Fig. 2 was used. The container 18 of the

appar at uss@opliag tabgl Its exjendedibyavay i seal pasking AP dptathe eontaingd ned t o
be a square EOl e shape of 8 cmsquare and 30 cmlength. Then, the

at nospher enitheiopposite sidmwalheppasedisthecinjeetion tuhpddat ure of 28C and a
relative humdity of 50 % . As microorganisns to be sterilized, polio
viruses were usdte micraguganisnsinjection thhevkfi ishcomaegsed iap the nwssidevelr e

di spersed by the nunber of several tens thousands per 1 cc was mxed with
air to fothe eonfainer hBiwithwamisrguriganismtspaayert bl ahdimicroorgagistsadrea bl ow
rate of 1.6 msec fromthe injection port 15a into the container 18.
Further, bentcreugh theendteorganisny spraggmeh: Mhe mierbergansmfspragen ons 7
to the polio viruses, the positive and negative ions were set each to

100, 000 Ni¢ns@nids acg@pedaiiing rhitrovrgarsisasca o comstaneconmeentratimiathepor ti on
of the ion generation elenent 12. Further, for sanpling the polio viruses

to the sapgtfiorganidmar injbeticn aubki 15nat hr egnstant veodibe | Thehatthengay the
ions 7, the viruses weré separated and collected by a solution bubbler.

Then, whegohfifiniid the Hiit anRis SeAPfein tthe thftreaf@dms mospraler 11h@
sterilizing treatnment by the irradiation of the ions 7 and theé nunber of

cells Wastﬁ@ﬁﬁéﬁgg-%ahﬂ‘%n‘{hjééﬁ% t%'bienif?‘?st irf§8ctedtinfo 1S cd8fineEk@ it £H>

Exanpl e 6 was pr ced under the follow ng conditions. Fig. 8 is a

schemat i ¢ 1GeRSGoANidAN Jechcﬁi"?rgft ﬁh?&ﬁﬂ%%ﬁé‘%nii@é SRleURritAihee! 19T M@t i on of
of this exahple.

suspended Vi ruses Fig. 11 is a graph show ng a cell

concont rafTSr g hé fyfrobiRaiEntpct ey HERRUBBLARA MW STty o
Coxacki e yidushs SEAIALATisH fnfécd@n BBCEB! "Gt la0Rondith AhIwHighi thé 40
microorganisms are dispersed may be sent by being sprayed in a mist form
to the microorganism injection tube 15.
The wind tunnel 31 in the container 18 is formed cylindrically,
disposed substantially horizontally and positioned such that the injection
tube 15 and the sampling tube 13 are faced to both ends thereof.

The ion generation element 12 is disposed at the bottom surface in

the wind tunnel 31 slightly upstream thereof, out of the region vertically
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graph showing a cell infection probability of polio viruses dependi ng on
the ion concentration. Fig. 14 is a graph showi ng nass spectrum for
positive ions and negative ions formed froman ion generation elenment. Fig.
15 is a evaluation test flow chart for conparing the case of not operating
the ion generation elenment with the case of operating the ion generation
elenment. In the exanple, as shown in the flow chart of Fig. 15, after
preparing a m croorgani smcontaining solution, the solution was sprayed in

a space beelk')g& gl??g?:{cﬁg{){%gﬂggﬁdjé?ﬁ&? thhe 1.1 Tﬁe%ﬁ%&ﬂ‘xaﬁoﬁt &Rnf¥nt

rel easi ng an es giving the steriTizing effect on the

air contajsi - .G k i I.Qg. The
Fest vas Logsterals PO RHRCi s RE hepR S Ton S B0 o BehBadpif eRetend, 0%
rel easing_them .Using the.sol utj t t . i be bove,
the conceMtragtbnihad HEMERLHRRT, REBBRRoNY, WAnEF . POERBERFINE Snd

eval uated, f.or exanple, by neans of .the plaque. nethod.or he | ut i.nation.
The eft eciteBiizes dpTPoaRM s aiRedcHonh R oistpores, HAEEHER e
conparing,fhe case of acting with the case of not acting the particles,

t her eby ehébl ing to make the effect of the particles distinct. By changi ng
t he concentratiog of the particles or iEe. a tigg@ti me of .the parti.cles, the
dependency on t hBeilPRagengragan; plement e‘sd&ﬁe Gc3s &he 1AB generatipn
concentratjon can be_exam ned, regarding tae ,extfn of sterilization or

i nact i vat elsmentrproyided tathecion generasanadevicgol ssgoway an Kig: dgaedithenat i on
of m croorgani smshown in Fi 3).%_8 was used. The iaqn generation el enent 12
used in tBperatigneol geaerating teelgmisng isiilke namgeassihatplaned Zoxhedest h and
15 mmw dth. Creeping discharge was made to a surface el ectrode by 41

al ter nat eggtna]apbyudﬁgflp@_shtl ve and negative high voltages between the

el ectrodes, thus resulting in generating positive and negative ions by

di schar ge pl asntheanhiavorgamispheainplingetber £3 iTtdispesedgamthehooizoatanent 12
was attached and fixed to one end of an acrylic cylindrical container 31 of
55 nm i nndirediiametopposed 200 then Imitgoorgadismneangedomf tutee tdHntandiena 18 for
housing them a viruses solution sprayer 11 is attached on one side and a
sanpl er 6nfiorocrghhiden isagpling pest 468hufacing ithe ansidehefd then cohtainehdB i de

t hereof. Infl uoelgza Vi rusel?sl V\%re i nocul all:negd to a chorioallantois cavum of an

embr yonat fistne@d adrghecehd Wiethel miemdrgauim samplhsg eabhé¢ 413, andctier bdadd ant oi s
fluid was sanpled as a test virus solution. The test virus solution was put

in a glasgpdt ¢fi 2R6 iictoeBMansahUtdapnplng ayehe 113) iBY cbnettedang tihe gl ass
atom zer was connected to one end of the container 18. A glass inpinger

(sanpl er ﬁ)icfdbrgahfsﬁnwggirlqu aPBIRE olts1@€ of e CBAtAher18as connected to the

ot her end of the& contal In the atom zer, a discharge pressure of

pressurized ai rThsqtﬁLc’éithog@%z{niﬁzﬁﬁPéﬁ R 6 WRSoARNbAMs BhBKlike 1ndd iife by a

gauge pressure an t viruseS were sprayed fromthe T njection port

o the whadt RSl k9, (IRAAGORRLa s BRCATRNE O SpIAmBRE |

adj ust ed spray ow rate mn X spray t

process, ::% g5hS L %ﬁ?&&f‘%}%ﬁﬁ;?&}flﬁﬁggoﬁl%oq 3N GBier | %goﬁhe'\v cnB,

and 50,_00 wer e conpared w “I'h cdse of "not oper tI t 3 i(r)]n
generat o PhAHE igh A BAPILL e e | TRERSc SHAKESpRAP 6! {RReAc L he
et we ool aaT gD T, e SBOLARRLRHASHE L] B B ehiTlr s,

i b h I d i MDCK Ils. F her,
\&;;iﬁfemﬁ?e%ﬁrg ;rﬁﬂﬁogqp%r&e%@ﬂgle%nsﬁﬁeagagg by thgepl queu:rtet ﬁ(r)d usi ng
VT aseses. cont aPRERS SpPacHBsnt 3he ARs it Rt Tnf imyeEhoRupo Dhpis
confirm ng infectio f viruses to.fthe gcells, and .thj.s is nmet hod , of
exani ni ngSPrYeddnside thewin éuwﬂ&ts%n ﬁéilgm gapHeé qisp SRS 1ty

of viruses or the praoliferation patenti ﬂé of vi ru?&so inthe cells. As for
the ion cttieeHonarsd Sazandithe prisd thasehddesa as tpgyopyupnecessary water

droplets to the container 18.
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bl ower (not illustrated) at a blowrate of 4 mmsec fromone side of the
cylindrical wind tunnel 31 in which the ion generation elenent 12 was
di sposed, an air ion counter manufactured by Dan Sci ence Co. (Method No.
83-1001B) was disposed at a 10 cmdistance fromthe ion generation el enent,
and the ion concentration in the space was neasured. The atnosphere in the
space was set to a tenperature of 25C and a relative humdity of 60% RH.
Further, ion generation was confirmed in a range froma tenperature of 0C
and a relative b ol t f % t r r eniakti4QC e i ye

L 1he W%%Q intttéd #5iA he i?nrﬁf;tléﬁ £54 ehad | ¥

hum dity of 90%. was used confirmng the 1on concentration.

|0 he 2k ENAPIAU QR LRI Y Witk SEISOHbIS BSyIR At ves
T A L
| ower ed 3%6'38?@ t }é_tﬁeo/gl,echg%ls%s ngscrrlﬁ?fg a&oge%gah‘[l{:f?g g%w%wﬁ%éﬁ& ating
cont i rnedOBRGIRCRAEd o thg Serhareincelechodenr phohaos Bhatalihy "

ed

i nproved Ry increasing the ion concentration. Furfher, .as.shown in Fig. 12,
assun ng Qqﬁ@e@éll iaf?%‘ét&@nrryﬁmam&rp&oﬁna hecgtisekiof ¢limiaating thehe case
of not operating the ion ﬁenerat,i on element _is 100 %, the cell,infection
pr obabi | i IYCTARESAINEISRY dhe deny tillbtheyzreach thesamplgr 61can beiconfiimehse of

generating ions by the nunber of 50,000, 100,000 and 200, 000 (N cn8). Thus,
it was cohhe methodntar evaluatingithatmiggopeganismsnare nef pasicadaily limitgdes was
i nproved by increasing the ion concentration. Further, as shown in Fig. 13,
assum ng arkanyl¢valudteon imethodooamibei adopedtsuchpas evaliatiosemethodhbycase of
not operating the ion generation elenment is 100%, the cell infection

pr obabi | i dagarvad tureyevatiagicmblyycelb cnltase, hémaggjutaration, albergy nehetionse of
generating ions by the nunber of 50,000, 100,000 and 200,000 (N cnB), and
it was cowflivingobodies drivells| brimmiatoswppie obserwation.f or polio viruses was

i nproved by increasing the ion concentration. As shown in Fig. 14, the
gener at ed i ons Patheq steengirediznts bétheasist containimg micicorganiser thats of
water in air by plasma discharge to form hydrogen ions H+ and water

nol ecul esariennat vaporizeldubtie rfegmedt intby wacgre dropless kicopping ehpiliy oandner gy,
and that negative ions ionize nol ecules of oxygen or water nolecules in air

by pl asmenét-sanpleitniierdsrzahiy 8 frddientd Zre Aeduimilatsd aethef wiwd innel air
are clustered wth oxygen-ions by the solvation energy. 44 Positive and

negative 3 pihedirtificed § SohtaninRahe sammid tkide V1§ toASHtuIed Back ehat thegi r, and
positive and negative ions generate active species of hydrogen peroxXide

H202 or radi ¢ads QEhiEbE dtﬁlsfdé‘?m Fatthefagin@D tﬁé %ﬁ%ié&rﬂ}@ii&)foﬁs VRUTHESS

t hereby destroying and killing proteins. Wth the nethod as descri bed

above, Vi Edha63qiWithid @f’ega@céﬁtfaﬁge%ﬂ ¥8 i¥ i$ ok gﬂg%gg? %Tféc?HeFéd]ﬁt&dthrAs a

nmet hod of examning t ctivity VITuses, utination can al so be

used. . ThejiRETRABLUOLARd. ONACBORAIIBIVONVA] WibiPfid Rinl Hirliie? S an@AEal ni ng

sgl ution, ?or exarrpl;l I'nto a on contalning a ~chicken and
Witz Egc%téﬁ%%ﬁﬁ%‘%%#ﬁ LomsleEagaeRIe ﬁ%ﬁhf*feﬁ.géslf %ﬁr_gff’%%bf?ﬁ@’ & ?f%%@éof )
Fur ther - Sq8RsP sHER od Hlohfind, . BECHBRRAREY, Bicefy- L EbOfiehs feerTe =
. p . ; hat i h . .

ConCent ! ke SlonSh B U Sanlfingis MOTR FRRGRIR IS T bolbAEE? o
ol ural | ty 8 hadi B v by e Tiekdihg AT he SEPRIAR DRiRGr A% dbed |
sol utions gauses.henmaggl utinatjion oy not. <Exanple %> .

etcfect whic calgiJ ?mprove tfle evaluation accuracy can be obtained.

(Fourth Embodiment)

Fig. 9 is a schematic constitutional view of an apparatus for
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Fig. 16 is a schematic view of an apparatus for evaluating elimnation of a
suspended pat hogenic bacteria. Fig. 17 is a graph showi ng change with tine
of a concentration of aerial suspended Staphyl ococcus at an ion
concentration of 200,000 N cnB. The sane ion generation device as in
Exanple 6 was used. Fig. 18 is a graph show ng 45 change with tine of the
concentration of aerial suspended Staphyl ococcus bacteria by an ion
generation el enent and a UV-ray ozone generation device. The atnosphere in

the spacewagadhg LlifiRRicH Wf‘:%lfsﬁar?égsd%mc@brgaﬁi@hﬁt ity avhieh di partifle 60% RH

The generation of 10ons was co In arange froma tenperature of 0C

e a1 Gl BT ¥ e SPMit0R ApBIRRLHOR Pl dRGHARFe AL S
Y ¢ RIEPBCRAN R ARy BE RIS Rh B Ak 3gace By, [ he | o

generatio ng substanti al equal with that shown
in Fig. 1 was in.this a:.1h i . Lperq: . ,
havi ng acryli CUE]I%%( By l%ﬂlgc‘%@ﬁgg}ﬁsﬁté gﬁgil%?lﬂgfgl@tﬂ% qlﬁcgﬁgga@éewg 1 nB
of 1 mx mx .1 msize, wa . .The ion genergtion.e nt., 1

at t ached %% i§ FLmass B?St‘?ﬂff dﬂégﬁe aqn lﬁe&?f%&ﬁ“ﬁ %FH}JF%I h)aemfn atpea%?%w rate
of 2 nB/mn, in.the container, Further, .for.suspendjng t sprayed, bacteria
for a l or@nbpaspea&i a'{llhf:l Wdé?tm%ﬁ" §?9Ft@§cﬁ138 afl)@ g’:ﬁ‘ﬂvg‘iﬁgﬁe fﬁépésﬁﬂ dBed by
four units at four cqrners of .the container such,.t hat the air bl aw was
directed md)tw?iﬁ's COMPASESHAC lﬁolrlnﬁ%ﬁf%’t’lﬁgh geickedirpdg ﬂ@ﬂ was
di sposed at one_end of the acrylic plate of the container_ 8, thi ch was used
as a testdisppsechins? upstreane sidasregign: hargof gndse cputes platascigetrade

i nocul ated on_a Trypticase_ Soy Agar nedium (BBL) and cultured at 35C for 24
hours. ThéObsdsposed incoppasition sheretgd Simer otharaonsiitatiens are e same

physi ol ogi cal saline, washed and then used as test bacteria. The test

bact er i al assthoseiinrthedkirdrembediment] desariptdons thersorareramiticd.whi ch was
connected to one end of the test apparatus. A glass inpinger 46

i ncor por at ed wi lrh tHis0embodimentr whienea positivel einegativalhigh welagoratect ed
to the other end of the container 8. In the atom zer, the discharged
pressure ahoytr asseral zkd @ rapplind do0 the mmdbe-ddzorelectsodoOa| ekattrio be
0.48 hPa by a gauge pressure and the test bacteria were sprayed froma
spray pordisclibgeaoocnss of tisppeyiphesy ad] thret top eadbef the nebdlespndya fgasw r at e
0.1 m/mn x spray tinme 10 mn). The axial flow bl ower 4 was operated at
the sane frailly ¢dmbhigirsdr dymndchirgede poxitieelya opl uegativelyd apeiatied
continuously to the end of the test. At the instance the spray was

conpl et edingtrgaieqitgaf@disaﬁafgymt,ai ner 8 was sucked and coll ected by the
i npi nger at” a suction flowrate of 10 L/mn for 10 mn. This was defined as

0 min value. |nAkLBErdiagaothe WRistitutien describad abaeEasines the g hainlyt he ion
generation el enent and "t he bl ower were operated sinultaneously. After

starting ¢GapPREASPHRTIFSr! ARERIVY ichPhRIhEtiEdnaed Rffadeseal tot A MRistt he air

in the contarner s sucked and collected by 100 L in the sane manner as

that for ﬁ%‘?@““@'ﬂ croﬁlgrlh&'?nﬁ%ﬂﬁe}ﬁgg@d‘ ﬁ?ﬂ?‘ﬂﬁ‘é rrﬁid'r%_r%ﬁgfﬁsﬁleinjb@ti@ﬁ

200, 000 er, so Int se of not operati the 1"on

generati Oﬂlb‘:ﬁ' 35‘5 id gﬁ%&g@%ﬁ%&i@ﬁgﬁt‘éaﬁeﬁﬁkgﬁ)aﬁ tﬁli‘fﬁiﬁa%%?rt‘?l’eegvélﬁaﬁloﬁt ate of

oper ating onl . operating the ion génerafion elenent,
e, “Eﬁ%’%ﬁ& PR ittod RS S B RMAEALT O Th orone, " test
Tokushu Kogen kUK EnBoditub e SREIAEBEN HailIeRer ahe ofifipited ontye" o

1.637 ng/ ﬂ) &%eégmlﬁéam cgrsnptrlhs(lang o4 buf fthé)yZ %'aey i)grr%fjcaflg,oﬁc;r{ée, acle

generatio

oxygen or other particles having sterilizing effect.
(Fifth Embodiment)

Fig. 10 is a schematic constitutional view of an apparatus for
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47 A sterilized physiological saline forned by sucking and collecting air
in the container by the inpinger was used as a test solution, which was
diluted stepwi se by using sterilized physiological saline, and the stock
solution and each of the diluted solutions were coated on the Trypticase
Soy Agar nedium (BBL) and cultured at 35C for 48 hours. After culturing,

t he nunber of col onies grown on the nedium was counted and i ndicated by the
nunber of cells per sucked air. As shown in Fig. 17, conpared with the case

of not Oré%l?ﬁdtﬂ?g %Ei?rﬂrﬁﬁo@neﬁf‘gﬁb' Sid&] $iRiks. | InVss emfddifRat! irithé he
of-t ded b

concentration e suspen cteria after lapse of 30 m n was decreased

t bout i ,thaf ; 60 m n,
susponded N AopararbE IhoNH o R Ay UER, R b aticl e e o

oo TSRO D D EEPRTESRIRACER Y B R e,
o 80, RS M SRS GP G SRR Bt e oLl 2 e
SLaphyl ococcus hakt 8158 L <o YR, hr BRSNS AR HRaRR 4 e o

the conceptratipon of aerial, suspended Bacil | bacteria at _an.ion

concent r éﬁ?Bﬁ’ﬁ%f“@@ﬁﬂ%@éth@’ mggﬂ%ét@ar@ew% égn]é‘r tit'lei thgdggpﬁgglrggnp n
Exanpl e 6 was ed. Fig, 2Q is a graph show ng the change wth tine of the
concentration g?heaéﬁ igal §H§Hb‘?&lé@g lﬁ%gwbggf@ VRSEGARNBCC P2 dR ot | on
el enrent and by the UV-ray ozone generation deyice, For er:lggst r,?a’ﬁi r% 48
the ef f edhegvindhtunngl Horeomprises & ¥y lamaps Padispesedsu ABUARY ABaci | | us
bacteria existing in a predeterm ned space, an FRP container with a _space
of 1 n8 dheikenter porion anéhcatalystsnIb eppasitoly dispoged at she perphery ofot h
ends, was used in this test. Inside the container, the ion generation

el ement whe UM-sandaimps 30apor Singe othexrcanspisutians ane ademptieal withatheisewer at
an air flow of 8 nB/mn. Further, for suspending the sprayed bacteria for a
| ong ti ndn theithirdf¢émbotdiment,slesceptions ftharefonaszimbe omittedpl aced by four
units at four corners of the container such that the air bl ow was directed
upwar d. The i nj’Ha¢ i catalysbe5S(b favmprisey i angnateriadr centamingj diorvexamipbposed at
one end of the acrylic plate of the container 8, which was used as a test
appar at usplafinam,egold act irandume ogideraad! hasdnooperatidisuchsas bpphiingu ki j un
sporul ation nmedi um (Ni kon Kosei Bussitsu |Iyakuhin Kijun, notification No.

117 of Meneryyobfratesaion 1agiet Yidiheede fiom fHe, UVurey 38mpl $8a) tanddiall t ur ed
at 35C for seven days. After washing the bacteria with sterilized

physi ol ogfigtlati i@ entibteyg A9e endid tadeatsad the spaéefor 30 min to confirm
sporul ation by a m croscope. They were washed and diluted with sterilized

physi ol ogi cal sphé nentalydt USO8 i8Sndt IRAItRdSBhl itenthel hfateeRil @mﬁﬁﬁhg
solution was charged by 10 mL to a gl ass atorfi zer, which was connected to

one end géjlaﬁﬂﬁrﬁ ldéﬁﬁﬁﬁﬁﬁflif%xide%rath% iR bRe§f Willasy H?Ré‘ﬁe%@ that thoke0 nt of

steriliz physi’of ogi cal saline was connected to the other end. In the

at om zer, i hg,rr%ﬁ r PE8R S BFbVi n ikt CRYFPr essor
was cont r%ﬁhz’égt gfbe .ﬁlghﬁzﬂg%ﬁgguggﬁp gd')s%lgrée%gnc?fviaﬁieﬁtfdehssﬂeggct eria

\Arrﬁr ?SBP;;‘M é)lf\}ét?(zgﬁzn?%gyr#j?%h%n&lgggr :;r/m?intrem spray was adjusted to be 1.0
Further, in this embodiment, the evaluation can be conducted also
in the apparatus in which the catalyst 50b is removed. In this case,
microorganisms present in the space can be sterilized by photon 7 as fine
particles radiated from the UV-lamp 50a.
Further, this embodiment shows a case of generating radiation light

from the lamp 50a and the radiation light having an energy from 5 eV to 20
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49 10 mn). The axial flow blower 4 was operated at the sanme tine with
the spraying of the bacteria solution and operated continuously to the end
of the test. At the instance the spray was conpleted, the air in the

cont ai ner was sucked and collected by the inpinger at a suction flowrate
of 10 L/mn for 10 mn. This was defined as O mn value. In the case of
operating the ion generation elenent 1, the ion generation elenent 1 and
the bl ower 4 were operated sinmnmultaneously. After starting the operation and
after la -Qf ' ' ' hlvit hner was
ucked o8l T B R e B o P e

The ion g Oﬁfcirl]lg nggéélggﬂi'rggi itﬁ'lhi’gaévﬁ%tibﬁ ﬁ)}a%gﬁves%%tk@% gg%osﬁﬁlé fer. also

in the ca e 1on generatian nt aneous decay

val ue), i iLn perat.| : ) t hout
operati ngé)ﬂ#%? ioﬁ&%@lﬁéﬂ&? i %\f]alg{:@é;g rﬂ% gLétl(rafcl tl:ﬁltéﬂgk?f ?%E(IP% gggfc%lrt\@\gfﬁgﬁt’v\%és
sucked angd coll ected on ery lapse_ of tine. .The at.ngsphere.i pace
was at a eevdﬁ%r‘gf%%’lg %E@éﬂﬂr 'WF&’?V?%&HHBW%%%W fégﬂl%er
gener at i f ions conf.ir in.a range froma tenperature of 0C and a
rel ati veoﬂbpﬁf%ﬁ f%mB}%/ﬂ@ @%@g%ﬁb&%@we‘ib‘t %aalﬁgrrm?%e humi dity of
90% . Further, for conducting a conparative experinent, wth ozone, a test
was conduct ed b'bhﬁﬂrﬁée%t eva loélzgféhﬁgn@%t?ﬁ??ra@ﬁi i‘ér @@Bﬂilulg a&an
Tokushu Kogen K. K.) at the sane anmount of ozone g[enerati on ampunt of 1.637
mg/ h (222G Tectiyerin” s way Ofpeage tQuss hem gandhedest FOLRAIQACHYS Ig¥der ati on
element. A sterilized physiol ogical saline formed by syckipg and coll ecting
50 air abpvendeseribed.nbut Bywilde appargat that %@dpaﬁlﬁe&,e&r SXAPCon,

whi ch was diluted stepw se by using sterilized physjol ogi cal saline, and

t he st ockheas|nays suchnas infcareds rayse odivisibdel rays mayoaksonke aisedasnd thayt he
Trypti case Sog Agar nmedi um (BBL) and cultured at 35C for 48 hours. After
cul t ur i ngmayhbe revabeatedf acanirdinig $o ghevpresant mevensidum Wadhisooaseadt dfd

i ndicated by the nunber of cells per sucked air. As shown in Fig. 19,
conpar ed eonsidered, came pfincipleppehat i tlyernhal i sterjizing at perfornaneat ,i1Sit was
confirnmed that the concentration of the suspended bacteria after |apse of

30 m n wepredesnieanedndosiabe dhtehsé Ghedraal tdys opwisibkr Hgheaee atquiredmpar ed
with the case of not operating the ion generation elenent. Further, after

| apse of ik2@egitable tosseputatlpatispodenaviecat dissipationdeiceharim As shpht in
Fig. 20, conpared with the case of UV-ray ozone generation device, it was
confi rmadsﬁieming agoncentration of suspended bacteria was decreased to
about 1/2 after l'apse of 60 min by the ion generation el enment conpared with

the W-ray ozoneygBBEr dhi @as€evf casinfcoadivadive ralys, siterilizationg wefthect was
confirnmed by the effect described in Exanple 6 also for Bacillus bacteria

whi ch f or gRtlbeMgeR! Ha?8s af RAGEE: to/PB0 GHRGS availabR. eXRediiedass, hef or
ant hrax bacteria Since they are of an identical genus with Bacillus

bact eri a. csaKATAY %c§>rae§ugreg|2éemﬁfnﬁgﬁ‘i‘%r%g it %ﬁéﬁg‘;ﬂeftlthaiequém natie

condi ti oner di spose nnel of an S ”on generation €l enent.

Fig. 22 1g,3e§ rcﬁﬂ*bﬁ?@ér’ﬁrggdtiﬁfb ARl éoﬁéﬁtﬁﬁﬁi %nﬁérﬁ?@fithhtdﬁ&?olﬁ%d'ﬂiﬁhs

suspended Vviruses mn agarnst the jetting amount o ns to the
space W tf a3&frdy Ufe GARAGbIganisms at the level of the molecules. The

electromagnetic waves required for this purpose can include, for example,
electromagnetic waves near 2.45 GHz, as a part of examples, which are
considered to be easily absorbed in water. For example, electromagnetic
waves from about 2 GHz to the shorter wave length region can be used.

At the frequency of equal to or higher than 2 GHz or higher,

electromagnetic waves in a further higher frequency region that can be
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51 Fig. 23 is a graph show ng the change with time of the infection
probability of aerial viruses to the cells in a case of supplying positive
and negative ions each at 5,400,000 NNnB for one mn to a space with a 30
nB8 capacity. In the test shown in Fig. 22, for denonstrating the effect of
reducing the cell infection rate of the suspended influenza viruses
existing in the space depending on the jetting anount of ions, the vinyl
chl oride container with a space of 27L of 30 cmx 30 cmx 30 cm si ze,
naving 2 MdiRGRqSRY BeCabadihad eakilecintO ellRental Shibsaiees lorpiifpds

. I nside a t~was

t hereof , Was use e con ner, the 1on generation elenen

attached .| o) o) o] e BT pth an
aimof s CJ%PQ%"IF‘?{@ @'I)c}gggﬁj\s)?&f}geésa&lf grg %%Pgﬁgdagée’r%f@ 1% §'tclto%§fde§lr‘%ﬂaxi al
fl ow bl ovyer s di spose I 5 Il u r | uenza
i ruses. (aHEREPCRRBRET 1,206 [ il Bhe Mo Fafu b MR ool o
menbr ane cavity of enbryonat ed. e n ultured jn.an incubator, and the
al | ant oi cTFAYHY Wa@‘es TY%tdSthglcUggﬁﬁh@l gregélgpcgidﬁ&(‘eess.sm ution. The test
viruses sol uti s put, by 10 nl ipto a. glas tom.zze, and the gl ass
atom zer was c?r’rﬁ\g@?reélntﬂée gRRagAtys éﬁoi"ﬂ‘elq EQ' ﬁé‘realteﬁgpnﬁgj?eé@sg’iaxﬁi nger
in which 10 mL of sterilized physi o] ogical sal|ne was i.ncorporated .was
connect edlisehange daviee, epfacal; wavagu AEE SuC é‘sd@BQ%lrége[gP’é§ HCof the
pressurized air froman air conpressor was_controlled to be 0.48 hPa by
gauge pr eaeaieemayde disposed af the pesiionieer therdYemy lnp. spray port. The
spray amount was set to 3.0 nll (spray flowrate 0.1 nl/mn X spray tinme 30
m n). The axi al(Micsaorganiemsgsstatgas) at ed si mul taneously with the spray of
the viruses sol ution and operated continuously to the end of the test. 52
At the instancélhdemigronrganismonps edetgrgst r fom thee stenikiainge rtreatsnenicked
and col l ected by the inpinger at a suction flowrate of 10 L per mn for 30
m n. Thi saceasdihgf tonthe presénninventionecaminalude apygectof bacteriapwiruses and
starting the operation, the air in the contai ner was sucked and col | ected
in the sattergenitesubstandes iriducifig rllergyl (peotei®S(etr).f ofmedriyyng waktithe and
collecting the air in the test apparatus via the inpinger was used as a
test sol uinventieng théemiyoéieydutena, viresesandreHetgendc pbstaiceqneayrbehod
using MDCK cells. The 1on jetting amount was controlled by controlling the
i nput voldagealond 6€ a plurgHOE bt them ghey et seldstadroptonby cald used dat i on
probability to be 100%in the case of the jetting anount of positive and
negati ve ¢ombigaidh.at 0/nB mn, rapid |lowering of the cell infection
probability was confirmed at 270,000 NNnB mn or nore, and the effect of

| overing the i négrklvihisesOiendrally Bel¥AS 16 IRE re R of tﬁéﬂﬁﬁbﬁsdrgaﬁisaﬁp,unt of
positive and negative ions each at 2707000 N mn or nore. Further, for

confirm ngel Qﬂ”teﬁf fo??éuﬁ?gﬁ%ﬁ]tﬁgsﬂﬁc g%&ﬂﬁ%&&dﬂﬁ@%kﬂ%m aQSihe trlof

ci rcunst ance, e air oner shown in Fig. was di sposed in a

space cangehiiafbn 3 Bnlifafib incitle SRAGAC ifyEhon 23GelRaRPCsHfRe! thea

rati o of e suspen viruses I1n th space I's shown I n the case o

PP e DA SRl SR R
constt LU ol 4ol AL REToA SR or Dim L I3 o
o ow pOr o Ache TR L eyBE, U 350 SRl e ALY S

port 62, and,.an..ion generation device 67 conprising an ion 53 generation
el enent GWaQHHaHOHigh vol tage power source 66 therefor is disposed near the

ir bl t 63. Then, Lhe ai ked fromthe ai ti t 62 b
bl ovor 66" | nsi dRUHEARE i 1S S4Tbh FABHCY: 15D Ahe HIserpls fupdanes, 61 L -

case, ionized aLr is emtted by drivingt i on generati op devige ,67. In
ai r condi %‘i‘zf%’e? ﬁHDP’Ef‘éS’cﬂfeaL"o%WHGPF% foﬁg 8?%6%“3581/%@ BHE“% odies
is expressed by the term of sterilization or elimination. Generally, since

the effect described above can be replaced with the term of deactivation,
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generation el enent 65 is disposed at the bl ow channel and, when the air
sucked fromthe suction port 62 is emtted fromthe blow port 63, ions can
be incorporated into the sucked air and emitted into the space. Thus, the
ions are added not only to the sucked air but also the ions can be added
entirely in the space. The way of the viruses concentrati on neasurenent was
the sanme as that conducted in the test of Fig. 22. The positive and
negative ions were supplied each at a jetting amount of 5,400,000 N nB for
one mn. ' ; : [ [ bkt wer ed
o 1110 re A B & R B e e e e
effect of_J i j i i I ; I : | so in the
capaci ty 'SPHRG YRl 08 N SCaGR VAR rf i presEnCRRLATOR: B3

ci rcunst ance. gﬁt}hf;%]and negative ions delivered to the space surround

Vi ruses suspen 4 Hr and positive and negative ions generate active
speci es of hydrgﬁengﬁ)jr(ix; de H202 or radical OH due to chem cal reaction at -
the surface of VHFEdER® thereby destroying and killing proteins. Wth the
met hod as descrﬁbed boge Vi rus?s i,n_ai,r cEn Eﬂeileffective é steridized and
elininated. 54 EXample; L waspracticed,under thefallowing somsiiupns.y o FoRq
negative io‘ﬂs, .and concentyrat.i onégff the ions .are al so descr.i beci as. a nean
val ue foreYHBatingcdhe  liminagone Qi WICTORESASHISas aNniARHAHLS t10e\f0L; ¢
substantially equal  to each qther. Further, throughout the exa lﬁ”‘

descri bedevalbaung elimination ofdBisgoergas® showRdnpk i chiWashuestt-i ohDEan be
obtai ned al so by using a nethod of Lenard effect for the particle r%l easi ng
met hod, teeataingr of jef tithy anpagatus ofVcdesi myalpatingi olsmination o oft her eby
separating the sanme physically into electrically charged particles.

Further, Wheronygenismidasa sizetfooshe @nncm&pqgee@%éto miengthod. X ahwidthsbt ai ned
in a case of usi ng positive ions, negative ions or gases conprising

posi tive amd 202gaheyghti ons ni xed to each other, as well as charged
particles such as a-rays, (i-rays, or various kinds of gas particles
rendered into tThepl ahenathespherpainside ethes wontaineof 8r sdiscaek tanbeparti cl es
of chemcals in addition to those descri bed above. [Industri al

Appl i cabi tdrﬁgéra@@reﬂeﬁ@?bbdnh&r e¢lativechumidioy df 42 %0 tFerthegshet spave
invention, the sterilizing performance of particles such as ions for

m cr oor gaftiside tik@coheinensuwasl saifckebal distiner dy Stirsingndiasconducoed bani sms
in a given space, allowng sterilizing particles to irradiate the

m cr oor gafliesstrrand & apssig béow! of 4 arphiing and measuring the m croor gani sns.
55

Escherichia coli were used as microorganisms. The Escherichia
coli were supplied into the container 8 in a mist form from a
microorganism injection port Sa. Then, Escherichia coli were scattered at
a concentration of about 500 to 1,500 N/m” in the container 8.

Further, a sampler 6 was constituted by using the Biotest Hyton
RCS air sampler. The microorganisms were sampled at 40 liter/min for 4
min by the air sampler.

Then, ions 7 including positive ions and negative ions were
irradiated by an ion generation device 1. In Example 1, the ion
concentration was changed and the ions 7 were irradiated at each of the ion

concentrations for 1 hour to conduct the sterilizing treatment. The ion
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CLAIM5 1. A nmethod for evaluating elimnation of m croorgani sns, conprising
supplying mcroorganisns in the space inside a container, allow ng
particles with positive ions for a sterilizing treatnment of m croorgani snms
and particles with negative ions for a sterilizing treatnent of

m croorgani sns to sinultaneously irradiate the m croorgani sns, sanpling the
m cr oor gani sns, and neasuring the sanpl ed m croorgani sns after the
irradiation of the particles. 2. A nmethod for evaluating elimnation of

m Cr oo JaEhmiEhr AP Wad! Oprestl ¥4 ValVes, 1P it 3padh 6f AMIGAMHCRISS 10 dfie space

i nsi de a contal ner, owng particles for the sterilizing treatnent of

m cr oor gagl t:q .1 &: I ¥e i i dhe ;

i o1 oor ganCEhen ibn AR Bepa R lBhIRRARIB port 2T M8 fofgeneration

i rradi atiﬂ%ﬁé 1t he particles. 3. The nethod for evaluating elimnation of
m croor ga according to claim21 or 2, conprising nmeasuring the

m cr oor gani sns ter el | atl . i > loy.i
m cr oor gani sms ﬁﬁﬁ%’raf{‘%es‘@@ﬂ&ﬁéf?‘??@%@r%%% t@%&ﬁqtﬁ@?ﬁgy l#lﬁ](g%ttrlr]gnt W th
the irradi ati.on of ,the.partjcles to.qget 4he mcroorgan sns subject.ed to
spont aneotRNAHORS d&sH IabPXEﬁ the 6ﬁn%f Wepyqﬁe%ég?%?aﬁﬁpg@?tlﬁg
m cr oor gani sns, and asuri,ng the | ed m croorgani sns. 4. .Th t hod for
eval uat i nEPREGTHIALIAN bor QPerﬁ‘g?rQ&’@zﬁ}%Sﬁ e luancoll gvas éPmPie%(ﬁogt?levmer ein
measuring the mcroorganisns i s dgne_ by asurin oncentratj on or
activity &f samapler ansbihe musmier 9.? cetls ‘nghfoéaﬂﬂﬁeé{ﬁﬂ 1C$1¢am51m“f?§ti on of
m cr oorgani sns according to claiml or, 2, wherein peasuring the tjnew se
change of measussl. Fheruthsdion eorcaniratiameft the agns /rwas shanged and 981 i od of
the particles is also done. 6. The nethod for evaluating elimnation of
ni cr oor ganieasuremsentr deseribed ahovie wasr repeapd riorneaglnshangg ehdhadeandency
of the elimnation performance on the particles concentration is also done.
7. The necomeerftmatiansal uating el i m nati on of m croorgani sns according to
claim1 or 2, wherein a solution of mcroorganisns in dispersion is sprayed
in a mst formHig.ihghows theppdsultoof measvwemant indExamphe 1spdeeFigis3.de t he
cont ai ner.

the abscissa corresponds to the ion concentration (N/cm®) of the ions 7 in

the logarithmic expression. Further, in Fig. 3, the ordinate corresponds to

the suspended bacteria residual ratio (%). The suspended bacteria residual

ratio represents the number of cells remained not sterilized after irradiation

of the ions 7 by percentage.

From the result shown in Fig. 3, it was confirmed that the residual

ratio of the aerial suspended bacteria was lowered when the concentration

of the positive and negative ion emitted from the ion generation device 1 is

increased. Further, it was also confirmed that the residual ratio of the

aerial suspended bacteria is lowered rapidly when the negative or positive

ion concentration is increased to 10,000 N/cm® or more.

Since the concentration of ions in usual rooms is from 500 to 1,500
N/cm®, as a rough standard for providing the effect of eliminating the

microorganisms effectively, it is considered appropriate to deliver the
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8. The method for evaluating elimnation of mcroorgani sns according to
claim1l or 2, wherein the m croorgani sns can be neasured by using cel
culture due to the m croorgani sns, hemaggl uti nation induced by the

m croorgani sns, or allergic reaction induced by the mcroorganisns. 9. The
met hod for evaluating elimnation of m croorganisns according to claim 2,
wherein the particles for the sterilizing treatnment of m croorganisns are
particles generated by any of atnospheric electric discharge, atnospheric

irradiati q‘?fver &d?éélh% o84t B rcRARatiofl s OO@)Q\I/cTﬁ%ofrﬁidled for

eval uating I'mnation of m croorgani sns accord’lngtoc aim2, wherein the
particles for téﬁxé ? byl ng treatnment of m croorgani sns are any of
radi ation, X ray, ray or el ectromagnetic wave. 11. The met hod for

15y Nl o A e Al AT L
accordi nge‘f;éueqlag reﬂ:i etl HRALon MHErqar gf"&% ﬁﬁ‘g %%tpgf@ug lgrtﬂf %gz{lﬁgﬁhgf one
Viruses AR ﬁéeﬁ‘é%neo‘f@&é’q%&%iﬂﬁ%"ﬂﬁa A A Wt s TR R i e

The. cont aPhilte ApoRAD 30 foF svaluiibne efisvisalign SuisiadsBRaam s 4 Hérde t he-

t ai do
contal nerfolrsthe 1rqner space of 2.0 m length, 2.5 m width, and 2.7 m height.

Then, the atmosphere inside the container 8 was set to a
temperature of 25°C and a relative humidity of 42%. Further, the space
inside the container 8 was stirred by the stirrer 4. Stirring was conducted by
the stirrer 4 at an air flow of 4 m*/min.

Escherichia coli were used as the microorganisms. The
Escherichia coli in a mist were supplied into the container 8 via the
microorganism injection port 5a. Then, Escherichia coli were scattered at
a concentration of about 1,000 N/m’ in the container 8.

Further, the sampler 6 was constituted by using the Biotest Hyton
RCS air sampler. The microorganisms were sampled at 40 liter/min for 4
min by the air sampler. Then, sampling was conducted by the air sampler
described above both in the case of delivering ions for irradiation of the
ions 7 by the ion generation device 1 and in the case of spontaneous decay
by delivering no ions for irradiation of the ions 7 by the ion generation
device 1. In case of conducting the ion discharge, the ion concentration
was set such that the negative and positive ions were each at 50,000 N/em®
in the space at a 10 cm distance from the ion discharge portion.

Then, Escherichia coli were sampled on every 15 min to the air
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14. An apparatus for evaluating elimnation of mcroorganisns, conprising a
contai ner for supplying mcroorganisns in the space inside the container
and carrying out the sterilizing treatnment of m croorganisns, a

m croor gani sm supply nmeans for supplying mcroorgani sns in the space inside
the container, a mcroorganismelimnation neans for supplying particles
Wth positive ions for a sterilizing treatnent of m croorgani sns and
particles with negative ions for a sterilizing treatnment of m croorgani sns

si mul t a“%fg%riabth?ﬁ thO2a8e bftofdutiifigGR8I6h '@l%oha@g@iaﬁﬂ%é%@é%flrﬁﬁﬁpl i ng

nmeans for s i ng e mcroorganisns after the sterilizing treatnment of
m Croorga&%&d{&t% L Mo Qf?§c9f’a2g§,”5a 'ﬂgxb”%fdxﬁﬁeﬁ?@ﬁseell@hedte's% gdur! ng
and eval uating m croorganl s sanpl ed by the m croorgani sm sanpling

means ar kD, for evaluating elimnation of

m cr oor ggﬁgﬁﬂéicﬁgﬁé’ﬁn‘é’?ggﬁéﬁi‘ﬁ?au ner for supplying viruses as

m cr oor gani sns jn t spa i_nside .t Q i Vi e
sterilizing tr ]tgrredrqgh%‘psriﬁ'c:fFS%‘?@Q&@%@@@%@?@OE%%@%Sﬁ@g’?’@%h'etzlgs for
suppl yi ng /m croor.gani sns.in the .space.inside th nt ai ne a_mhcroorgani sm
of I mi nat | GRATESARATT RIS of g g dpar ratie F sspended Bacrft LENds Shoent o
58 m cr porgani s in the space insjde the.contai.ner, an M Ccy.00r gani sm
sanpl i ng ﬁ%fﬁg Aorr{ﬁgéﬁﬁpisﬁa Q1ECSR o%ipﬁ' dapse, Of anlph%n‘gttgFi?qup'ﬁtﬁ
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m cr oor gani sm sanpl ing neans are done. 16. The apparatus for eval uating
elimnati marmsrﬂscnéﬁggani snms according to claim 14 or 15, wherein the

m cr oor gani sm supply neans, the mcroorgani smelimnation neans and {he
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m cr oor gani sm supply neans and the m croorgani sm sanpling neans, wherein

t he m cr oggsjduralsratiel aftemiapse of veertsourswas A&ed i nsi de the wind tunnel. 18.
The apparatus for evaluating elimnation of mcroorganisns according to
claim 14 or 15, Fehetlss nricasursmemor describedel dboveat itonsmeansiderddt kat

m cr oor gani sm sanpl i ng neans are arranged outside the vertically downward

regi on of diffiereficer OPNOHpI ssaidvOthy reeirligl rhtio Pyespomanabus devayeyslauating
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space inside the container is arranged in the space inside the container.
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Fig. 5 shows a photograph taken for sampled Escherichia coli after

lapse of 15 min both in the case of conducting ion release and the case of
not conducting ion release. Fig. 5A is for the case of ion release and Fig.

5B is for the case of no ion release.
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23. The apparatus for evaluating elimnation of mcroorgani sns according to
claim15, wherein the apparatus is constituted such that the particles for
the sterilizing treatnent of m croorganisns are discharged in the form of
radi ation, X ray, gamm ray and el ectromagneti c wave. 24. The apparatus for
eval uating elimnation of mcroorganisns according to claim15, wherein the
apparatus is constituted such that the mcroorganismelimnation neans can
irradiate particles of chemcals as the particles for the sterilizing
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[ 10%EAE o the KA@E Adt stirring the inside of the container 8 which will be

described later, and the stirring was conducted by the stirrer 4 at an air flow

of 4 m*/min in the case of stirring the space inside the container 8.
Cladosporium, a kind of mycete, were used as microorganisms.
Cladosporium were supplied into the container 8 as a mist via the

microorganism injection port 5a. Then, Cladosporium were scattered at a
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concentration of about 1,000 N/m’ in the container 8.

Further, the sampler 6 was constituted by using the Biotest Hyton
RCS air sampler. The microorganisms were sampled at 40 liter/min for 4
min by the air sampler.

Then, both in the case of conducting stirring by the stirrer 4 and the
case of not conducting stirring by the stirrer 4, aerial suspended mycete
were sampled by the air sampler on every 15 min and the number of
sampled mycete was measured.

Fig. 6 shows the result of measurement in Example 3, in which the
change with time of the residual ratio of aerial suspended mycete (%) by
spontaneous decay depending on whether stirring was conducted or not is
shown. In Fig. 6, the abscissa corresponds to the lapse of time and the
ordinate corresponds to the suspended mycete residual ratio (%) in the
same manner as in Fig. 3.

In the case of not conducting stirring, mycete reached a detection
limit after lapse of 45 min and the residual ratio was 12%. On the other
hand, in the case of conducting stirring, the residual ratio of mycete by
spontaneous decay after lapse of one hour was 80%.

From the foregoing result, it can be said that stirring prevented
mycete from falling spontaneously and facilitated evaluation of the
suspended microorganisms. Particularly, stirring is effective in a case of
mycete of large mass.

<Example 4>

Example 4 was practiced under the following conditions. For

evaluating the elimination of microorganisms, the apparatus 10 for
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1099°& () -ebdIhAARE dlimfnation of microorganism shown in Fig. 1 was used. The
container 8 of the apparatus 10 for evaluating elimination of
microorganism has a size for the inner space of 2.0 m length, 2.5 m width
and 2.7 m height.

Then, the atmosphere inside the container 8 was set to a
temperature of 25°C and a relative humidity of 42%. Further, space in the
container was stirred by the stirrer 4.  Stirring was conducted by the stirrer
4 at an air flow of 4m*/min.

Cladosporium, a kind of mycete, were used as microorganisms.
Cladosporium were supplied into the container 8 in a mist form via the
microorganism injection port 5a. Then, Cladosporium were scattered at a
concentration of about 1,000 N/m? in the container 8.

Further, the sampler 6 was constituted by using the Biotest Hyton
RCS air sampler. The microorganisms were sampled at 40 liter/min for 4
min by the air sampler.

Then, mycete were sampled by the air sampler described above
both in the case of delivering ions for irradiation of the ions 7 by the ion
generation device 1 and the case of not delivering ions of spontaneous
decay by delivering no ions for irradiation of the ions 7 by the ion
generation device 1. In the case of conducting the ion discharge, the ion
concentration was set such that the negative or positive ions were each at
50,000 N/cm® in the space at a 10 cm distance from the ion discharge
portion.

Then, mycete were sampled on every 15 min to the air sampler for

each of the case of conducting the ion discharge and the case of not
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was measured.

Fig. 7 shows the result of measurement in Example 4, in which the
change with time of the residual ratio of suspended cells (%) is shown. In
Fig. 7, the abscissa corresponds to the lapse of time and the ordinate
corresponds to the suspended cell residual ratio (%) in the same manner as
in Fig. 3.

In the case of not conducting the ion discharge, the residual ratio of
cells due to spontaneous decay after lapse of one hour was 75%. On the
other hand, in the case of conducting the ion discharge, the cell residual
ratio after lapse of one hour was 10%.

For the measurement described above, it is considered that
difference of 10% against the residual ratio by spontaneous decay is a
meaningful difference when the sampling accuracy of microorganisms and
the concentration measurement accuracy is taken into consideration as the
rough standard for judging the effect of eliminating microorganisms
effective. Further, when the test accuracy is taken into consideration, in
the case of not delivering ions, it is preferred to set such a test condition
that the residual ratio of cells after lapse of one hour by spontaneous decay
is 50% or more.

<Example 5>

Example 5 was practiced under the following conditions. For
evaluating elimination of microorganisms, the apparatus 20 for evaluating
elimination of microorganism shown in Fig. 2 was used. The container 18

of the apparatus 20 for evaluating elimination of microorganism was
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the atmosphere inside the container 18 was set to a temperature of 28°C
and a relative humidity of 50%.

As microorganisms to be sterilized, polio viruses were used. An
aqueous solution in which the polio viruses were dispersed by the number
of several tens thousands per 1 cc was mixed with air to form a mist, which
was supplied at a rate of 1 cc/min and at a blow rate of 1.6 m/sec from the
injection port 15a into the container 18.

Further, in case of the sterilizing treatment by irradiation of the ions
7 to the polio viruses, the positive and negative ions were set each to
100,000 N/cm® in a space at a 10 cm distance from the ion discharge
portion of the ion generation element 12.

Further, for sampling the polio viruses to the sampler 6 after the
sterilizing treatment by the irritation of the ions 7, the viruses were
separated and collected by a solution bubbler.

Then, when the polio viruses were sampled to the sampler 6 after
the sterilizing treatment by the irradiation of the ions 7 and the number of
cells was measured, the viruses elimination ratio was 78%.

<Example 6>

Example 6 was practiced under the following conditions. Fig. 8 is
a schematic constitutional view of an apparatus for evaluating elimination
of suspended viruses of this example. Fig. 11 is a graph showing a cell
infection probability of influenza viruses depending on the ion
concentration, Fig. 12 is a graph showing a cell infection probability of

Coxackie viruses depending on the ion concentration, and Fig. 13 is a
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ion concentration. Fig. 14 is a graph showing mass spectrum for positive
ions and negative ions formed from an ion generation element. Fig. 15 is
a evaluation test flow chart for comparing the case of not operating the ion
generation element with the case of operating the ion generation element.
In the example, as shown in the flow chart of Fig. 15, after preparing a
microorganism-containing solution, the solution was sprayed in a space by
using a test apparatus and the air is sampled. A step of releasing and
effectuating particles giving the sterilizing effect on the air containing the
sprayed microorganisms is added after the spraying. The test was
conducted for the case of releasing particles and the case of not releasing
them. Using the solution sampled by the method described above, the
concentration was measured or the activity of microorganisms was
evaluated, for example, by means of the plaque method or
hemagglutination. The effect of sterilizing treatment or inactivation is
evaluated by comparing the case of acting with the case of not acting the
particles, thereby enabling to make the effect of the particles distinct. By
changing the concentration of the particles or the acting time of the
particles, the dependency on the irradiation time or the dependency on the
particle concentration can be examined regarding the extent of sterilization
or inactivation.
In this example, the apparatus 30 for evaluating elimination of
microorganism shown in Fig. 8 was used. The ion generation element 12

used in this case is a flat creeping discharge element of 37 mm length and

15 mm width. Creeping discharge was made to a surface electrode by
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discharge plasmas at an atmospheric pressure.

The ion generation element 12 was attached and fixed to one end of
an acrylic cylindrical container 31 of 55 mm inner diameter and 200 mm
length. On one side of the container 18 for housing them, a viruses
solution sprayer 11 is attached on one side and a sampler 6 for collecting
viruses solution is attached on the other side thereof.

Influenza viruses were inoculated to a chorioallantois cavum of an
embryonated egg and cultured in an incubator. Thereafter, a
chorioallantois fluid was sampled as a test virus solution. The test virus
solution was put in a glass atomizer (viruses solution sprayer 11) by 10 ml,
and the glass atomizer was connected to one end of the container 18. A
glass impinger (sampler 6) in which 10 ml of PBS(-) was incorporated was
connected to the other end of the container 18. In the atomizer, a
discharge pressure of pressurized air from an air compressor was controlled
to be 0.48 hPa by a gauge pressure and the test viruses were sprayed from
the injection port into the wind tunnel 31 in the container 18. The amount
of spray was adjusted to 30 ml (spray flow rate 0.1 ml/min x spray time 30
min).

In this process, the ion generation concentration at 200,000 N/em?,
100,000 N/cm?®, and 50,000 N/cm® were compared with that in case of not
operating the ion generation element 12 as a control.

The impinger sucked and collected the air in the test apparatus for

30 min at a suction flow rate of 10 L/min. PBS(-) obtained by sucking
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test solution, and influenza viruses were measured by the plaque method

using MDCK cells. Further, Coxackie viruses and polio viruses were
measured by the plaque method using Hela cells.

The plaque method is a sort of methods of injecting a
viruseses-containing solution so as to be in contact with cells and
confirming infection of viruses to the cells, and this is a method of
examining the activity of the viruses, that is, the infection probability of
viruses or the proliferation potential of viruses in the cells.

As for the ion concentration, an air blow was made to flow by a
blower (not illustrated) at a blow rate of 4 mm/sec from one side of the
cylindrical wind tunnel 31 in which the ion generation element 12 was
disposed, an air ion counter manufactured by Dan Science Co. (Method No.
83-1001B) was disposed at a 10 cm distance from the ion generation
element, and the ion concentration in the space was measured. The
atmosphere in the space was set to a temperature of 25°C and a relative
humidity of 60% RH. Further, ion generation was confirmed in a range
from a temperature of 0°C and a relative humidity of 10% to a temperature
of 40°C and a relative humidity of 90%. The blower was used for
confirming the ion concentration. In the actual evaluating of elimination
of microorganisms, the blower was not used and air blow was caused by
spraying from the sprayer 11 in the cylindrical wind tunnel 31.

As shown in Fig. 11, assuming the cell infection probability of the
influenza viruses in a case of not operating the ion generation element is

100%, the cell infection probability was lowered greatly to 3.8%, 2.6%,
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107l = and 200,000 (N/cm®). Thus, it was confirmed that the eliminating

performance for influenza viruses was improved by increasing the ion
concentration.

Further, as shown in Fig. 12, assuming the cell infection probability
of the Coxackie viruses in the case of not operating the ion generation
element is 100%, the cell infection probability was lowered greatly to 3.3%,
2.6%, and 1.1% in the case of generating ions by the number of 50,000,
100,000 and 200,000 (N/cm3). Thus, it was confirmed that the
eliminating performance for Coxackie viruses was improved by increasing
the ion concentration.

Further, as shown in Fig. 13, assuming the cell infection probability
of the polio viruses in the case of not operating the ion generation element
is 100%, the cell infection probability was lowered greatly to 1.0%, 0.5%,
and 0.4% in the case of generating ions by the number of 50,000, 100,000
and 200,000 (N/cm3), and it was confirmed that the eliminating
performance for polio viruses was improved by increasing the ion
concentration.

As shown in Fig. 14, the generated ions have a composition that
positive ions ionize molecules of water in air by plasma discharge to form
hydrogen ions H" and water molecules in air are clustered with hydrogen
ions by the solvation energy, and that negative ions ionize molecules of
oxygen or water molecules in air by plasma discharge to form oxygen ion
O, and molecules of water in air are clustered with oxygen ions by the

solvation energy.
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suspended in air, and positive and negative ions generate active species of
hydrogen peroxide H,0, or radical OH due to chemical reaction at the
surface of viruses, thereby destroying and killing proteins. With the
method as described above, viruses in air can be effectively sterilized and
eliminated.
As a method of examining the activity of viruses, hemagglutination
can also be used. The hemagglutination is a method of injecting a
viruseses-containing solution, for example, into a solution containing a
blood of chicken and observing blood coagulation. Presence of viruses
can be confirmed by utilizing the phenomenon that hemagglutinin existing
on the surface of viruses acts on plural red cells to induce coagulating of
the blood cells.
Further, as a method of examining the concentration of the viruses,
the concentration of active viruses, that is, the concentration of viruses
having infectivity by the activation of the hemagglutinin can be examined
relatively by diluting the viruses with aqueous solutions so as to obtain a
plurality of concentrations and confirming whether each of the diluted
solutions causes hemagglutination or not.
<Example 7>
Fig. 16 is a schematic view of an apparatus for evaluating
elimination of a suspended pathogenic bacteria. Fig. 17 is a graph
showing change with time of a concentration of aerial suspended

Staphylococcus at an ion concentration of 200,000 N/cm’. The same ion

generation device as in Example 6 was used. Fig. 18 is a graph showing
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bacteria by an ion generation element and a UV-ray ozone generation
device. The atmosphere in the space was at a temperature of 25°C and at
a relative humidity of 60% RH. The generation of ions was confirmed in
a range from a temperature of 0°C and a relative humidity of 10% to a
temperature of 40°C and a relative humidity of 90%.

For demonstrating the effect of eliminating suspended
Staphylococcus bacteria existing in a predetermined space by the ion
generation element, the way of testing substantially equal with that shown
in Fig. 1 was used in this test. That is, the container 8 made of FRP,
having acrylic plates attached on both ends thereof, with a space of 1 m’ of
I mx1mzx1 msize, was used. The ion generation element 1 was
attached to a portion of an upper air blow port of a blower at a flow rate of
2 m*/min in the container.

Further, for suspending the sprayed bacteria for a long time, axial
flow blowers 4 each of 15 cm square were placed by four units at four
corners of the container 8 such that the air blow was directed upward.
The injection tube 5 for spraying bacteria solution was disposed at one end
of the acrylic plate of the container 8, which was used as a test apparatus.

For the test bacteria, preserved strains were inoculated on a
Trypticase Soy Agar medium (BBL) and cultured at 35°C for 24 hours.
The bacteria were diluted, and conditioned by sterilized physiological
saline, washed and then used as test bacteria.

The test bacterial solution was charged by 10 ml to a glass atomizer,

which was connected to one end of the test apparatus. A glass impinger
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incorporated with 100 ml of sterilized physiological saline was connected
to the other end of the container 8. In the atomizer, the discharged
pressure of pressurized air from an air compressor was controlled to be
0.48 hPa by a gauge pressure and the test bacteria were sprayed from a
spray port. The amount of spray was adjusted to be 1.0 ml (spray flow
rate 0.1 ml/min x spray time 10 min). The axial flow blower 4 was
operated at the same time with the spraying of the bacteria solution and
operated continuously to the end of the test.
At the instance the spray was completed, the air in the container 8
was sucked and collected by the impinger at a suction flow rate of 10
L/min for 10 min. This was defined as 0 min value. In the case of
operating the ion generation element 1, the ion generation element and the
blower were operated simultaneously. After starting the operation and
lapse of a predetermined period of time, the air in the container was sucked
and collected by 100 L in the same manner as that for O min value. The
ion generation concentration was set to be 200,000 N/cm’.
Further, also in the case of not operating the ion generation element
(spontaneous decay value), it was operated in a state of operating only the
blower 4 without operating the ion generation element, and the air in the
container was sucked and collected on every lapse of time.
Further, for conducting a comparative experiment with ozone, a test
was conducted by using a UV-ray ozone generation device (OZ51N-1, Sen
Tokushu Kogen K.K.) at the same amount of the ozone generation amount

of 1.637 mg/h (22°C, 17% RH) as the amount of ozone formed from the

ion generation element.
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A sterilized physiological saline formed by sucking and collecting
air in the container by the impinger was used as a test solution, which was
diluted stepwise by using sterilized physiological saline, and the stock
solution and each of the diluted solutions were coated on the Trypticase
Soy Agar medium (BBL) and cultured at 35°C for 48 hours. After
culturing, the number of colonies grown on the medium was counted and
indicated by the number of cells per sucked air.

As shown in Fig. 17, compared with the case of not operating the
ion generation element, it was confirmed that the concentration of the
suspended bacteria after lapse of 30 min was decreased to about 1/10 when
the ions were generated. Further, after lapse of 60 min, suspended
bacteria were no more detected.

As shown in Fig. 18, compared with the case of UV-ray ozone
generation device, it was confirmed that the concentration of suspended
bacteria was decreased to about 1/10 after lapse of 60 min by the ion
generation element. Accordingly, the sterilizing effect was confirmed by
the effect described for Example 6 also for Staphylococcus bacteria which
are typical bacteria causing hospital infection.

<Example 8>

Fig. 19 is a graph showing the change with time of the
concentration of aerial suspended Bacillus bacteria at an ion concentration
of 200,000 N/cm®. The same ion generation device as in Example 6 was
used. Fig. 20 is a graph showing the change with time of the

concentration of aerial suspended Bacillus bacteria by the ion generation

element and by the UV-ray ozone generation device. For demonstrating
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bacteria existing in a predetermined space, an FRP container with a space
of 1 m® of 1 mx 1 m x 1 m size, having acrylic plates attached to both ends,
was used in this test. Inside the container, the ion generation element was
attached at a portion of an upper air blow port of a blower at an air flow of
8 m’/min.

Further, for suspending the sprayed bacteria for a long time, axial
flow blowers 4 each of 15 cm square were placed by four units at four
corners of the container such that the air blow was directed upward. The
injection tube 5 for spraying bacteria solution was disposed at one end of
the acrylic plate of the container 8, which was used as a test apparatus.

The test bacteria were inoculated on a nihon-coseibussitsu kijun
sporulation medium (Nihon Kosei Bussitsu Iyakuhin Kijun, notification No.
117 of Ministry of Health and Welfare No. 117, June 30, 1982) and
cultured at 35°C for seven days. After washing the bacteria with sterilized
physiological saline, they were heat-treated at 65°C for 30 min to confirm
sporulation by a microscope. They were washed and diluted with
sterilized physiological saline and used as a spore solution.

The test bacteria solution was charged by 10 ml to a glass atomizer,
which was connected to one end of the test apparatus. A glass impinger
incorporated with 100 ml of sterilized physiological saline was connected
to the other end. In the atomizer, the discharged pressure of pressurized
air from an air compressor was controlled to be 0.48 hPa by a gauge

pressure and the test bacteria were sprayed from a spray port. The amount

of spray was adjusted to be 1.0 ml (spray flow rate 0.1 ml/min x spray time
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10 min). The axial flow blower 4 was operated at the same time with the
spraying of the bacteria solution and operated continuously to the end of
the test.
At the instance the spray was completed, the air in the container
was sucked and collected by the impinger at a suction flow rate of 10
L/min for 10 min. This was defined as O min value. In the case of
operating the ion generation element 1, the ion generation element 1 and
the blower 4 were operated simultaneously. After starting the operation
and after lapse of a predetermined period of time, the air in the container
was sucked and collected by 100 L in the same manner as that for 0 min
value. The ion generation concentration was set to be 200,000 N/em’.
Further, also in the case of not operating the ion generation element
(spontaneous decay value), it was operated in a state of operating only the
blower 4 without operating the ion generation element and the air in the
container was sucked and collected on every lapse of time. The
atmosphere in the space was at a temperature of 25°C and a relative
humidity of 60% RH. Further generation of ions was confirmed in a
range from a temperature of 0°C and a relative humidity of 10% to a
temperature of 40°C and a relative humidity of 90%.
Further, for conducting a comparative experiment with ozone, a test
was conducted by using a UV-ray ozone generation device (OZ51N-1, Sen
Tokushu Kogen K.K.) at the same amount of ozone generation amount of
1.637 mg/h (22°C, 17% RH) as the amount of ozone generated from the ion

generation element.

A sterilized physiological saline formed by sucking and collecting
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st 10%& Qiﬂ&t%'aEE@ﬂwme by using sterilized physiological saline, and the stock
solution and each of the diluted solutions were coated on the Trypticase
Soy Agar medium (BBL) and cultured at 35°C for 48 hours. After
culturing, the number of colonies grown on the medium was counted and
indicated by the number of cells per sucked air.

As shown in Fig. 19, compared with the case of not operating the
ion generation element, it was confirmed that the concentration of the
suspended bacteria after lapse of 30 min was decreased to about 1/10 when
the ions were generated compared with the case of not operating the ion
generation element. Further, after lapse of 120 min, suspended bacteria
were no more detected.

As shown in Fig. 20, compared with the case of UV-ray ozone
generation device, it was confirmed that the concentration of suspended
bacteria was decreased to about 1/2 after lapse of 60 min by the ion
generation element compared with the UV-ray ozone generation device.
Accordingly, the sterilizing effect was confirmed by the effect described in
Example 6 also for Bacillus bacteria which formed heat resistant spores.
The effect can be expected also for anthrax bacteria since they are of an
identical genus with Bacillus bacteria.

<Example 9>

Fig. 21 shows a cross sectional view of an air conditioner disposed
at a blowing channel of an ion generation element. Fig. 22 is a graph
showing the cell infection probability of aerial suspended viruses after 60

min against the jetting amount of ions to the space with a 27 liter capacity.
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Fig. 23 is a graph showing the change with time of the infection probability
of aerial viruses to the cells in a case of supplying positive and negative
jons each at 5,400,000 N/m’ for one min to a space with a 30 m’ capacity.

In the test shown in Fig. 22, for demonstrating the effect of
reducing the cell infection rate of the suspended influenza viruses existing
in the space depending on the jetting amount of ions, the vinyl chloride
container with a space of 27L of 30 cm x 30 cm x 30 cm size, having a
viruses sprayer and a collection device attached to both ends thereof, was
used. Inside the container, the ion generation element was attached at a
portion of the blow port above the blower. Further, with an aim of
suspending the sprayed viruses for a long period of time, an axial flow
blower was disposed such that air blow was directed upward.

Influenza viruses (A(HIN1) A/PR8/34 : ATCC VR-95) were
inoculated to an allantoic membrane cavity of a embryonated egg and
cultured in an incubator, and the allantoic liquid was sampled and used as a
test viruses solution. The test viruses solution was put by 10 ml into a
glass atomize, and the glass atomizer was connected to one end of the test
apparatus. A glass impinger in which 10 ml of sterilized physiological
saline was incorporated was connected to the other end. In the atomizer,
the discharge pressure of the pressurized air from an air compressor was
controlled to be 0.48 hPa by gauge pressure and the test viruseses was
sprayed from the spray port. The spray amount was set to 3.0 ml (spray
flow rate 0.1 ml/min x spray time 30 min). The axial flow blower was
operated simultaneously with the spray of the viruses solution and operated

continuously to the end of the test.
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sucked and collected by the impinger at a suction flow rate of 10 L per min
for 30 min. This was defined as O min value. After lapse of one hour
after starting the operation, the air in the container was sucked and
collected in the same manner as that for 0 min value. PBS(-) formed by
sucking and collecting the air in the test apparatus via the impinger was
used as a test solution and the influenza viruses was measured by a plaque
method using MDCK cells. The ion jetting amount was controlled by
controlling the input voltage to the ion generation element. Assuming the
cell infection probability to be 100% in the case of the jetting amount of
positive and negative ions each at 0/m® min, rapid lowering of the cell
infection probability was confirmed at 270,000 N/m’ min or more, and the
effect of lowering the infectivity of viruses was confirmed at the jetting
amount of positive and negative ions each at 270,000 N/m® min or more.

Further, for confirming the effect in the space actually used in the
residential circumstance, the air conditioner 60 shown in Fig. 21 was
disposed in a space capacity of 30 m® in the test shown in Fig. 23, and the
residual ratio of the suspended viruses in the space is shown in the case of
operating the ion generation element 65, from which a dust collection filter
64b and a deodoring filter 64a were detached.

Referring to the constitution of the air conditioner 60 shown in Fig.
21, an air suction port 62 is formed at the frontal surface of an indoor unit
61 and an air blow port 63 is formed at the upper surface of the unit 61. A

deodoring filter 64a and a dust collecting filter 64b are provided at the

suction port 62, and an ion generation device 67 comprising an ion
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generation element 65 and a high voltage power source 66 therefor is
disposed near the air blow port 63. Then, the air sucked from the air
suction port 62 by a blower 68 inside the unit is emitted via the air blow
port 63. In this case, ionized air is emitted by driving the ion generation
device 67.

In air conditioner having the constitution described above, the ion
generation element 65 is disposed at the blow channel and, when the air
sucked from the suction port 62 is emitted from the blow port 63, ions can
be incorporated into the sucked air and emitted into the space. Thus, the
ions are added not only to the sucked air but also the ions can be added
entirely in the space.

The way of the viruses concentration measurement was the same as
that conducted in the test of Fig. 22. The positive and negative ions were
supplied each at a jetting amount of 5,400,000 N/m? for one min. It was
confirmed that the cell infection probability was lowered to 1/10 for one
hour.

As has been described above, it was found that the effect of
inactivating viruseses in air could be evaluated also in the capacity of the
air conditioner used actually in the residential circumstance.

Positive and negative ions delivered to the space surround viruses
suspended in air and positive and negative ions generate active species of
hydrogen peroxide H,O, or radical OH due to chemical reaction at the
surface of viruses, thereby destroying and killing proteins. With the

method as described above, viruses in air can be effectively sterilized and

eliminated.
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concentration of each of the ions assuming that they are substantially equal
to each other.

Further, throughout the examples described above, the
advantageous effects of the present invention can be obtained also by using
a method of Lenard effect for the particle releasing method, that is, of
jetting a liquid or causing vibrations thereto, thereby separating the same
physically into electrically charged particles.

Further, the same effects as those of the present invention can be
obtained in a case of using positive ions, negative ions or gases comprising
positive and negative ions mixed to each other, as well as charged particles
such as a-rays, f-rays, or various kinds of gas particles rendered into the
plasma state, particles such as of radicals and particles of chemicals in

addition to those described above.

[Industrial Applicability]

As described heretofore, according to the present the invention, the
sterilizing performance of particles such as ions for microorganisms can be
measured and evaluated by suspending microorganisms in a given space,
allowing sterilizing particles to irradiate the microorganisms and

subsequently sampling and measuring the microorganisms.
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CLAIMS

1. A method for evaluating elimination of microorganisms,
comprising supplying microorganisms in the space inside a container,
allowing particles with positive ions for a sterilizing treatment of
microorganisms and particles with negative ions for a sterilizing treatment
of microorganisms to simultaneously irradiate the microorganisms,
sampling the microorganisms, and measuring the sampled microorganisms
after the irradiation of the particles.

2. A method for evaluating elimination of microorganisms,
comprising supplying viruses as microorganisms in the space inside a
container, allowing particles for the sterilizing treatment of microorganisms
to irradiate the microorganisms, sampling the microorganisms, and
measuring the sampled microorganisms after the irradiation of the particles.

3. The method for evaluating elimination of microorganisms
according to claim 1 or 2, comprising measuring the microorganisms after
the irradiation of the particles, supplying microorganisms under the same
conditions for the sterilizing treatment with the irradiation of the particles
to get the microorganisms subjected to spontaneous decay without
irradiation of the particles, sampling the microorganisms, and measuring
the sampled microorganisms.

4. The method for evaluating elimination of microorganisms
according to claim 1 or 2, wherein measuring the microorganisms is done
by measuring the concentration or activity of the microorganisms.

5. The method for evaluating elimination of microorganisms

according to claim 1 or 2, wherein measuring the timewise change of the
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measured microorganisms in an irradiation time period of the particles is
also done.

6. The method for evaluating elimination of microorganisms
according to claim 1 or 2, wherein measuring the dependency of the
elimination performance on the particles concentration is also done.

7. The method for evaluating elimination of microorganisms
according to claim 1 or 2, wherein a solution of microorganisms in
dispersion is sprayed in a mist form during the supply of microorganisms in
the space inside the container.

8. The method for evaluating elimination of microorganisms
according to claim 1 or 2, wherein the microorganisms can be measured by
using cell culture due to the microorganisms, hemagglutination induced by
the microorganisms, or allergic reaction induced by the microorganisms.

9. The method for evaluating elimination of microorganisms
according to claim 2, wherein the particles for the sterilizing treatment of
microorganisms are particles generated by any of atmospheric electric
discharge, atmospheric irradiation of radiation, and the Lenard effect.

10.  The method for evaluating elimination of microorganisms
according to claim 2, wherein the particles for the sterilizing treatment of
microorganisms are any of radiation, X ray, gamma ray or electromagnetic
wave.

11.  The method for evaluating elimination of microorganisms
according to claim 2, wherein the particles for the sterilizing treatment of

microorganisms are particles of chemicals.

12.  The method for evaluating elimination of microorganisms
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according to claim 1 or 2, wherein stirring the space inside the container

from a position lower the supplied microorganisms inside the container is
done.

14.  An apparatus for evaluating elimination of microorganisms,
comprising a container for supplying microorganisms in the space inside
the container and carrying out the sterilizing treatment of microorganisms,
a microorganism supply means for supplying microorganisms in the space
inside the container, a microorganism elimination means for supplying
particles with positive ions for a sterilizing treatment of microorganisms
and particles with negative ions for a sterilizing treatment of
microorganisms simultaneously in the space inside the container, a
microorganism sampling means for sampling the microorganisms after the
sterilizing treatment of microorganisms by the microorganisms elimination
means, wherein measuring and evaluating the microorganisms sampled by
the microorganism sampling means are done.

15.  An apparatus for evaluating elimination of microorganisms,
comprising a container for supplying viruses as microorganisms in the
space inside the container and carrying out the sterilizing treatment of
microorganisms, a microorganism supply means for supplying
microorganisms in the space inside the container, a microorganism

elimination means for supplying particles for the sterilizing treatment of
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microorganisms in the space inside the container, and a microorganism
sampling means for sampling the microorganisms after the sterilizing
treatment of microorganisms by the means of elimination of
microorganisms, wherein measuring and evaluating the microorganisms
sampled with the microorganism sampling means are done.

16.  The apparatus for evaluating elimination of microorganisms
according to claim 14 or 15, wherein the microorganism supply means, the
microorganism elimination means and the microorganism sampling means
are sequentially arranged on the passage of the air containing
microorganisms from the upstream side toward the downstream side
thereof.

17. The apparatus for evaluating elimination of microorganisms
according to claim 14 or 15, wherein a wind tunnel forming a passage of
the air containing microorganisms is interposed between the
microorganism supply means and the microorganism sampling means,
wherein the microorganism elimination means is arranged inside the wind
tunnel.

18.  The apparatus for evaluating elimination of microorganisms
according to claim 14 or 15, wherein the microorganism elimination means
and the microorganism sampling means are arranged outside the vertically
downward region of the microorganism supply means.

19.  The apparatus for evaluating elimination of microorganisms
according to claim 14 or 15, wherein a separate container is arranged
outside the container so as to cover the container.

20.  An apparatus for evaluating elimination of microorganisms
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according to claim 14 or 15, wherein a stirring means for stirring the space
inside the container is arranged in the space inside the container.

21.  The apparatus for evaluating elimination of microorganisms
according to claim 14 or 15, wherein the apparatus is constituted such that
supplying microorganisms with the microorganism supply means is done
by preparing a solution of microorganisms in dispersion in a mist form and
then spraying in a mist form into the space inside the container.

22.  The apparatus for evaluating elimination of microorganisms
according to claim 14 or 15, wherein the apparatus is constituted such that
the particles for the sterilizing treatment of microorganisms are discharged
in a form of a gas generated by any of atmospheric electric discharge,
atmospheric irradiation of radiation and the Lenard effect.

23.  The apparatus for evaluating elimination of microorganisms
according to claim 15, wherein the apparatus is constituted such that the
particles for the sterilizing treatment of microorganisms are discharged in
the form of radiation, X ray, gamma ray and electromagnetic wave.

24. The apparatus for evaluating elimination of microorganisms
according to claim 15, wherein the apparatus is constituted such that the
microorganism elimination means can irradiate particles of chemicals as

the particles for the sterilizing treatment of microorganisms.

60



