
Exo ryㄱ¡no十ion Repor1

Evoluo十 ion les十 0f cleoning ㅇf virus wi十 h oir cleoning equipηㄱen十 , wi十h
Feline infeclio∪ s peri十oni十 is virus os indicolor
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T¡十le:E∨ oIuolion 十es十 0f cleoning of v'irus w'i十h oir cleon¡ ng eq∪¡pmenl,
wilh Feline infeclio∪ s per¡ㅣonilis v¡ r∪ s os indicoㅣㅇr

Exo rninolion n ∪ Πㄱ ber: 00422

Obiecli∨es: E∨ ol∪ o十e perforrnonce of ¡ㅇn genero十ㅇr de∨ eloped by Sorns∪ ng
ElecIronics for re ry— Io∨ ol ㅇf feline ¡nfeclio∪ s perilonilis ν'ir∪ s, 十0 r0十 e
perforⅲ once of oir cleoner wi十 h on in十 ernol ion genero十 0r.

No ηㄱe ㅇf lhe por十 'y lhol req ∪es十 ed lhe exo rninolion :

Sorr-ls∪ ng EIeclronics Co. L十d.

LocoIion: 41 6, Moe十 0n-3dong, Yeo∪ nglong— g∪ , S∪ won— si, Koreo
T이 +82-031 -2 I 8-521 0 Fox +82-31 -21 8-51 96

Person in chorge: Roe— E∪ n Pork

Norne ㅇf lhe por十 'y lhol corried ㅇ∪十 1he exo ry-'inolion :
K¡ loso十ㅇ Reseorch Cenler Kiloso十o Reseorch Cen十 er Medicol Cen十 er Hosp¡ 十0|,

Med ¡co1 Science Cenler,
Loco十 ion : 5-9- 1 Shirokone, Minolo-k∪ , Tokyo

T이 : 03-579 1 -6 1 79 Fox: 03-3444-5499

Person in chorge: To十 s∪ㅇ :StJZIJK|

Loco十 ion of 十he exo rrlinol¡ㅇn :

Norrle: Kiloso十o Reseorch Cen十 er K¡十0s0十ㅇ Reseorch Cen十 er Med¡ co|
Cen十 er Hospilol, B¡ ㅇ-rr'edicol word 2F, Conlogion Loboro十 ory

T이 : 048∵593ㅓ 236 Fox: 048-593ㅢ ::26:2 :

Person in chorge ○f lh¡e :OxpOrinㄱ enl: ::Norilodo Koboyoshi
Person in who cond ∪c十ed lhe exper¡ nㄱenl: Nor¡ 10do Koboyoshi

Mosoloko Oolsuko
Person in chorge of 十he exo rn¡ n0十ion: To十 s∪ㅇ S∪ z∪ ki

Exornino十 ion period (incIuding c∪ |十∪re period for ∨ir∪ s): 4 Jon∪ ory 2005 - 1 5

OcIober 2005
Exo r—nino十 ion reporl drof十 ed on: 24 Oclober 2005
Exo nㄱ ¡nolion repor十  creoled on: 7 Noverrlber 2005

Exo rnin0十 ion reporl opproved on: 1 0 No∨ ernber 2005



m e'hod

] : Mo十 eriols

1 . 1 : S∪ bjecㅣ

Norne: Air cleoner
Code n∪ rrlber:
NoIe: Sonㄱ s∪ ng EIec十 ron¡cs Air CIeoner w¡ lh lon Generolor

1 .2: ∨ir∪ s

Feline i∩ fec十 iㅇ∪s peri十 onilis ∨irus

Noryㄱ e: Feline infec十 iㅇ∪s peri十 onilis vir∪ s (FIPV)

尺ooI n ∪ rnber: 79- Ⅱ 46

1 .3: Cells

Norrle: fcwf4 cel|

Rㅇㅇl nome: fcw'f4p86
No十 e: Feline li∨ er epilheloid cells

1 .4: C∪ ||∪ re rrledio

o: Cell breeding c∪ |十∪re rnedio for ν'irus c∪ ㅣㅣi∨ o十 ion

1 0%FBS Eogle incl∪ sion MEM (GIbco: lnν 'i十 rogen Corp., CA, USA)
(NoHCO3, GI∪ lor—nine ond Penicill¡  n/S十fep':om'yc¡ n)

b: C∪ lf∪ re rnedio for ry¨
'oin:十

eno:nce of vir∪ s

I % BSA Eogle incIus¡ ㅇ:n M:Eⅳ

' (:G!:。

:cㅇ )

(NoHCO3, GIu十 orni:he,: :v¡ 十0rn:ih:; :bi:blin ond Penic¡ I1¡ n/S十replor'nycin)

2: Tesl r'nelhod

2. 1 : Vir∪ s o° j∪ slrne'ㄱㅣ
FIP∨ (freeze— dried in lhe uIIro Iow lery￢

'pero十
∪r’e freezer) is infecied in

c∪ |ㅣ∪re rnedio for v'ir∪ s c∪ |livolion (1 0%FBS Eogle incl∪ s¡ㅇn MEM (Gibco)) wilh
fcw'f4 cell oI M.○ .|. 0.01 , ond c∪ ||∪ red for 72 hㅇ∪rs ∪nder 37C 5%C○ 2 (1
ge∩erolion). Afler 5 cor'lsec∪ 十i∨e genero十 ions ¡l wos cu1十 ¡∨o十ed in lorge
vd∪  rTIe, of十 er wlㄱ ich ∨ir∪ s s히∪十ior⌒l wos seporo十ed o1ㄱ d p∪ rified ∪sing derㄱ si十 y

grodienl cen十 rif∪ g0十¡ㅇn rrle十 hod. This wos seporo十 ed b'y 1 ry-ㅣ |, ond wos kepl o|
—80C ∪nl¡ l exper¡ r、nen十 . Sory-'e ㅇf lhe ∨irus sㅇ |∪lion wos used for rneos∪ rernen十
of ∨¡r∪ s ¡nfec十¡on ν'ol∪ e (TCID50) b'y v'er¡ fyi∩g cells c'yIopolhic effec十  by 十en—fold

ser¡ ol dil ∪lion .

2.2: Tesl me十 hod
Perforryㄱonce 十es十 0f oir cleoner wilh iㅇ ∩ generolor ogoins十  rnicrobes
o: Meos∪ rernenl condilion
Spro'ying d ∪rolion: 30 Πㄱinu十es

N ∪ryㄱ
'ber 
○f lesls: 3 ㅣirrles per 十esl¡ ng condi十 ion



Cㅇ |leclio1ㄱ ∨duryㄱe: 30m1/ 1 0 rnin∪ les

A¡ r cIeoner selling

ㅣ: Wind power: Slrong, Ion:

II: Wind power: Slrong, Ion:

When lon:○ N, oir cleoner
sprolying of ∨'ir∪ s sol∪ lion.

p∪十 in f∪ ncI¡ㅇn 30 ry¨
'in∪

十es prior 十ㅇ

b: meos∪ rernen 十 ηㄱe十 hod

1 : P∪ I Π P∨ prepored o‖ 0 7 24-7.2‘ TO D50/mL inlo 卄ㄱe neb미¡zer, ond spro'yed
inlo Ihe 十es十 box for 30rnin ∪ies.

2: A¡ r cleoner wos sel ol lwo sell¡ ngs s十 oled obo∨ e, ond exorrli∩ olion wos
corr¡ ed o∪十 in lho十 order. Afler sproying ㅇf vir∪ s sol∪ ㅣion, lhe oir inside +he lesl

box wos collecled for 10 ry¨linules ∨io lhe irrlpinger lhro∪ gh oir collec十¡ng hole
rnode ㅇn 十he 十es十 box.
3: Collecled oir w'os 十en— fold seriol— dil∪十ed, lhen inoc∪ l0十 ed ㅇn fcwf4 cells
op1뇌¡ed orㄱ 96-hole rnicro1쇠 ole for 1 ho∪ r. Afler rer— nov¡ ng 卄ㄱe v'ir∪ s sd∪十ion,
∨¡r∪s rnoin十 enonce ryㄱ edio of 1 %BSA inc1∪ sion Eogle MEM (Gibco)0. 1 rnI w'os

odded, lhen c∪ |ㅣ∪red for 96 hㅇ ∪rs ∪nder 37C 5% C○ 2. Ev'ery 24 ho∪ rs,
Cy十 opo+hic effecl orㄱ d rrle十 0boli十e inhibiliorㄱ w'os obserν 'ed orㄱd TgD50 w'σ S

ryㄱ eos∪ red. ∨oI∪ me of ν'ir∪ s collecled wos conㄱ pored in order 十ㅇ e∨ ol∪ ole
perforΠㄱonce ㅇf 十he oir cleoner.

Res ∪ |十 s :

3. 1 Vir∪ s cleoning effecl of o:'r: cleone:r b:ose:d ㅇn feline infecl¡ o∪s periIonilis
vir∪ s FIPV 79- 1 1 46.

FIPV r이 eosed inlo 卄ㄱe 十es十 box rerγηoined 1 0 7.24-7.2‘ TGD50/rnL +hro∪ gho∪十

十he lesl. ∨oI∪ rne ㅇf FIPV ㅇf lhe lesl box when ion generolor wos off wos 10
6 30∼

‘

 50TG:D50/mL of十 er 0 :rrli:n:∪ 十e ㅇf lerrnino十 io1ㄱ:: of : sprq'ying, 十he∩ 1 0
6 12∼ 6 23TGD50/mL ofler 1 :O rni:hUfes, 1 0 5.62∼ 5.‘8TG D50/mL: ofler 20 r'n¡ n ∪les:, 1 0
4.3‘∼4 43TOD50/mL ofler 30 miIㄱ

 ∪十es, 1 0 3.40∼ 3.50TOD50/mL of十 er 40 rrlin∪les, I O
2. 18∼2.23TGD50/mL ofler 50 min∪ 十es (Chorl 2 0nd Groph 1 ).

WIㄱen lon wos ○rㄱ , ΠP∨ ν'd∪ rne wos 10 523∼ 5 

‘

0 TGD50/mL ofler O ry-ㅣ in∪ les, 10
4 50∼ 4 

‘

oTOD50/ry⌒IL ofler 1 0 rn¡ n ∪十es, 1 0 3.23∼ 3.24TG D50/mL ofler 20 ry⌒ lin ∪十es, < 1 0
2.29∼ 2.36TGD50/ryㄱ  L of十 er 30 rr'in∪ les, < I O 1 80∼

 1 88TGD50/mL of十
er 40 rnin ∪十es, ond

|ess 十hon deleclion lhreshold ofler 50 r'nin∪十es (Chor十 2 0nd Groph 1 ).

Nole: ∨ir∪ s cleon¡ng perforrnonce wos lesled ∪sing Fel¡ ne infecl¡ ㅇ∪s
periloni十 is v'¡ r∪s. ln lhis lesl, w'e hov'e referred Io lhe res∪ |ls go¡ned in
prelirninory exo ry¨ ls rneos∪ ring perforη

⌒

'once ogoinsl MRSA ond lnfl∪
enzo vir∪ s

A, ond we ho∨ e sel o se十 0rno∪ ∩I of leo∨ e period of十 er spro'y¡ng ㅇf ∨¡r∪ s for 30
rnin∪ les, lhen cornpored ∨oI∪rne ㅇf ∨ir∪ s inside 十he 十es十 box in 十wo coses
where lon generolor w'os ㅇn ond off.

㎝㎙
一w
O
s



When Ion generolor wos 十∪rned off, os 十irne elopsed of十 er 十he spro'ying wos
f¡nished lhe ν'oI∪rne of ∨ir∪s wilhin lhe 十es十 box decreosed, ond ofler 50
ryㄱ¡n∪十es il reoclㄱ ed less llㄱ on 102.23TGD50/mL. ○n llㄱe 0卄ㄱer hond, wlㄱ en ion wos
genero十 ed, 1 / 10∼ 1 / 100 decreose of v'ir∪ s wi十 hin lhe 十es十 box (cornpored w'i+h
十he cose when ion wos noI generoled) wos obserν 'ed. Especiolly of十 er 20
∩ㄱin∪十es ㅇf spro'ying, ν'이∪ry-le of v'ir∪ s wos σpproximo十이'y 1 / 1 00 of 卄ㄱol wherㄱ iorㄱ
w'os noI genero十 ed (Chor十 2 0nd Groph 2).

When ion wos nol generoled, vir∪ s ∨oI∪ r'ne ins¡de lhe lesl box
irn rrlediolel'y ofler sproying (O ry⌒

'¡

n ∪le) w'os opproxiry⌒ lolel'y 1 / 1 0 ㅇf ∨ir∪ s inserled
inside Ihe box. AIso, nol∪ ro1 decreose of ∨ir∪ s vㅇ |∪ rne wos observed os 十inㄱ e
elopsed of十 er spro'ying. So, we hov'e sel v'oI∪ rne of cㅇ |lec十 ed v'ir∪ s ol eoch
elσ psed lirne of十 er spro'ying when ¡on wos nㅇ十 generoled os o bose fig∪ re
r0十 her lhon lhe orno∪ n十 0f v'ir∪ s inp∪ I, Io coIc∪ lole ν'¡ r∪ s rerrIoν'ol percen十 oge
when ¡ㅇn genero十 0r w'os in f∪ nc十¡on. This wos coIc∪ l0十 ed os 89.285% ol 0
m¡ n∪les, 97.927% ol 1 0 min∪ les, 99.623% o十  20 min∪十es, 99. 1 52% o十  30 min∪ les,

ond ry-ㅣ ore Ihon 97.488% ol 40 min∪ les. Af十er rnore 十hon 40 ry-'in∪ 十es hos
elopsed, rery-Io∨ ol role decreosed b∪ㅣ lh¡ s co∩ be ∪nderslood os o res∪ |十 0f

n0十∪rol decreose in ∨oI∪ rrle of ∨ir∪ s cornpored. The res∪ |十 s∪ ggesls lho十

opproxiryㄱl0十 el'y 20 rnin ∪十es ㅇf expos∪ re period is req∪ ired for rernov'o1 f∪  ∩cfion.

Fㅇ‖ㅇw¡ ng lhe obove res∪ |十 s, i十 wos proved 十h0十 十he oir cleoner used in
|his exo rnino十 ion hos enough perfor“ -'once obilily of ∨ir∪ s re∩ㄱㅇv'o|. |十 wos olso
s∪ggesled 十h0十 十he perfor“¨

'once le∨
eI of '˘'ir∪s rerr'ον'ol depends on conlocl

per¡ od belween generoled ion o:∩ d vir∪ s.

S비yInㄱ ory 1 : |十 w'os dorified 卄ㄱσl oi:r cl:e:o:ners ∪sed in +lㄱ¡s exory-'inoliorㄱ  hos ν'ir∪ s
f이YIOV'이  f∪ nclion in r이 0十 iorㄱ :ㅣㅇ f이 ine :i:hfOolio∪ s perilorㄱ  ilis ∨¡r∪ s.

Surrlrnory 2: ‖ wos s∪ gges十ed 卄ㄱ0十 ∨ir∪ s reΠㄱㅇ∨oㅓ perforrnonce is offecled by
conlocl 十iryㄱ e duro十 ion be十w'een ion ond v'ir∪ s.

Reference
∨ir∪ s Exo Π

¨linolion, generol chop十 er, 1 973

V¡ r∪ s Exorn¡ nolion, por十 ic∪ lor chopler, 1 973

∨¡r∪ s Exo r、nino十¡ㅇn Pro十 oco!, 1 995.

Exo rn¡ noI¡ㅇn repor十 drof十 ed on: 24 Oclober 2005
Exo n-lino十 ion repor十  drof十 ed by: Norilodo Kobo'yoshi
Exo rnino十 ion repor十  creo十ed on: 7 Novernber 2005
Exo rnino十 ion repor十 creoled b'y: Norilodo Kobo'yoshi

Exo rninolion repor十 0pproved ○n: 1 0 Nov'ernber 2005
Person in chσ rge of 十he exo rrl¡ n0十 ion: Tols∪ o S∪ z∪ ki



Chor‖ : Air CIeoner Exo nㄱ  flow chor|
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‘

 

”

ㅈ 液噴霧開,台 S十 0r十 ㅇf ∨ir∪ s sㅇ |∪十ion sproying
—

’

 

‘

 'l,ㅈ 液噴霧 Sproying of v'ir∪ s sol∪十ion
—
7 

‘

 'υㅈ 

’

夜噴霧終 了 End ㅇf ∨ir∪ s sㅇ |∪十ion spro'ying

放置時間 Leove period
分 Min ∪ 十es

回 ㅚ又 Cㅇ | lecli!o n



Chorl 2: A¡ r cleoner’
 s ν'¡ r∪ s rerno∨ ol perforrrlonce ogo¡ ns十 FIP∨ (Wind

S十 rong)
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 'l,ㅈ  量 ∨ir∪ s ∨d∪ rne
噴霧終 了 後絳過 時間 (分 ) Min∪ le elopsed 0卄 er sproy¡ ng
檢 出 限界 以下 nㅇ十 de十ec十ed
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Groph 1 : A¡ r cleoner (wilh inlernol 10n generoIor) ∨ir∪ s re∩
'ov'ol perforrr'lonceogoins十 FIPV
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排氣側 -7 ㅓ' 'l'ㅈ量 Vir∪ s v'oI∪ rne on exho∪ sl side
放置時間 (分)Leov˙ e period (十 ir'ne)

‘

 才 ν未先¨ ㅇn non— genero十ed

‘

 矛 ν先生 Ion generoled

檢 出 限界 以 下 N o十 defec十 ed

HP∨ wos sproyed o‖  07.24∼ 7 28TGD50/mL inlo IIㄱ e 十esl box of 1 r'n3 for 30 rnin∪ les.
Then lhe oir inside lhe box wos collec十 ed frory⌒ l coIIec十ion hole rnode ㅇn 十he
exho∪ s十 s¡de 0十 0, 1 0, 20, 30, 40 0nd 50 rnin∪ 十es of十 er spro'ying. CoIIeclion wos

dorㄱ e in 1 0 rrlin∪ les orㄱ d vir∪s infeclivil'y +iler wos rrleos∪ red wi卄ㄱ TGD50 ryㄱe+hod.
AI oII exonㄱ ples, wind power of lhe oir cleoner w'os sel ol Slro∩ g.


