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1 DESCRI PTI ON Hazar dous Substance Renovi ng Met hod,
Hazar dous Substance Renoving Material used Therein
Such as Air Filter, Mask, Wpe Sheet, and the Like,
and Storage Method Thereof % Technical Field The
present invention relates-to a hazardous substance
~renmoving nethod for air purification and the like, a
hazar dous substance renDESQRIRETION al such as an air
filter, a mask, a w per sheet, and the |ike used
Hazdndoruei Subsianck R esiooimggielcthetl hBldzdirbarse®ibst-bac Ryprowingg Material used
10 As nethods for renoving hazardous substances of.
ThareiarSubk aoAlidiittet, MaskeWape Slsaec ndshe Mike usdStotage Mathal Thereof
and the like, there are filtration using various kinds
of filters, physical adhesion using adsorbents, and
the like. Japanese Patent, Application Laid Open
Tedhnidal Fadldon No. 9-234317A di scloses a virus renoving
filter using, as a virus-capturing body, at |east one
Ki ndhefpredeat irrepion rel@es- i a Hasartiousaitdtafes ratadving metitdl for air
sugars, glycoproteins, and glycolipids containing the
purificatibs aA€ ik Ko /aOiazbtidus billstzic@ dntb g invdrial @uchliean air filter, a
publication nmentions that this filter can be used in

masy, divipéryshbdty ariipths pike @s@ltiefd, hed 8lokatenBeyetherdofuses
such as influenza viruses. Japanese Pat ent Application

Badlaireus®amt Publ i cation No. 2001-527166A di scl oses a
fibrous material includinga plurality of interwoven

t hr eadfethbddfotrdth@ing BgaeRudtubsticed 6 afdrdtid drighh ixde air such as
wherein at |east on thread is derivatised using

ving¢gnogefapaahtdelity thirt agh filttatioatusigy varRee igds dOflids, physical
virus or a portion or an anal ogue thereof to capture a

adhekib Bsinplai@iBents; tahe thietifeods for renoving the hazardous
substances in the air such as the filtration using a

fil Uﬁj’an&'&dP&tbﬂt phphtsah adhaSiapnPulgicao@MNAdBR343aMA discloses a
are directed to capture of substances nonspecifically

vinangnloaite iy Wise i DirudFtiphideis, bddy, ar tekt bee Rdi of stdlic acid, a
re-floating of renoved hazardous substances and to

sialpy @@ derivaive] Mid eahirlebplohendhagdgtieuEpids bstaRitgetheSlic acid
as not to allow themto serve as a new cont am nant

andsQUhe€ sialit aclindeaiiatvé. or Thespublichtioh Mentddie HenGis Nddricag be used in
t he hazardous substances must be incorporated.
ordinary living space and efficiently removes viruses such as influenza viruses.

Japanese Patent Application Laid Open Publication No.-2001-527166A discloses a
fibrous material including.a plurality of interwoven thréads with a hlghdegree -of -
microfibrillation wherein at least on thread is derivatised using cyanogen bromide to attach
a natural receptor for a virus or a portion or an analogue thereof to capture a virus.

However, the methods for removing the hazardous substances in the air such as the
filtration using a filter and the physical adhesion using an adsorbent are directed to capture
of substances nonspecifically and have low precision. Further, in order to avoid
re-floating of removed hazardous substances and to prevent multiplication of the hazardous

substances so as not to allow them to serve as a new contaminant source, techniques for

sterilizing and deactivating the hazardous substances must be incorporated.
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2 Japanese Patent Application Laid Open Publication
No. 8-333271A di scloses an antiviral mask conposed of
a nonwoven fabric with which a tea extract is

i npregnated and ear stopper,sstrings, wherein the
nonwoven fabric with which the tea extract is
inpregnated is obtained in such a manner that the

ext Japaiicss apa¢t Ashliantor Bhidn@ged PaBli@tiesNd. ea335271A discloses an
conponents or black tea conmponents is solved in

- antiFied] inbdsk Gowipogd of Snetetyvdn dieit WithRihih a @B@xtrdd1edimprégnated and

dried. The publication nentions that this mask of the

ear $16FPWR L8 thekahéinvht Ronwbidhfabhe widawish fiactka eStract is impregnated
i npregnate can be easily produced industrially, can

is obRiimddaim sQLh mUnhes tHat 3RO REape kdAFABNeAd ©ffed from green tea
deactivate viruses, and can prevent re-entrai nnent of

comfpbBfenty bf HRES tealdmiponbmE Yo #fivddia gunifien t-edt, IEhRhpdaeanightly, and
invention has its object of providing a novel

ther)) 37 AridAUS THE RRHLABARN MEARIHsNGhaieih @shsk SoMB¥lonwoven fabric with
hazar dous substance renoving material used therein

whiSHER 188 eRffact 3 ImprebhR carPbé BEKy Jﬂo&ﬁd@Q ishiRelallyasdh fb@tain high
i ke, and a novel storage nethod thereof. To attain

virub R@pARgURr RPINBEde, chl1BeREiOHE Rrukdly @Rd QD pfef BRViI@enrainment of the
hazar dous substance 15 (20) by using anh anti body

virukek?2) . Specifically, in a hazardous substance renoving
nmet hod of the present invention, for renoving a

Sun{}8ZA 6o mvbstia@nce (20) in a gas atnmosphere, using a
hazar dous substance renoving material (10) in which a

SUPPRY tordséAD) ireRRO has &8 Mck REDro(iliRy a ek hidard@fus Bdtibstance
anbi ent at nosphere of the antibody (1 is controlled

rem&¥nk Radthdd & BVl BRAYIduE 2)bREROFBSoVIAR ridtéri RiseBREAMS Such as an
water is essential to activate the antibody (12), an

air fARk ] D@AsIANWRRAleet! £AGKd B, RAS aBBOA s@df@%e%‘l@ﬂho@ Ahetedfor
purifyi ng aqueous sol utions conventionally. By the

aboys aBinNed, abdOMRBRE:, thd)Breadtiti igeaRAteRAdYs 4 BALHAR substance
can be applied to renoval of the hazardous substance

20 R sindarRagdod e at nosphere. Further, the antibody
( %%%g é%ptures ggﬁgﬁhazardous subst ance (20)

SpeS}BécciiﬁcﬁJll!y% in ANz REERT HbAGhE reBRRIRPHLALE cTehe pids@t invention,
of an antibody (12) attains highly precise renpval in

for WRicwheta NaZAdSRUSHSARSYAMCE o ZR)athsMere, using a hazardous substance
removing material (10) in which a support (11) suppoﬁs an antibody (12), humidity of an
ambient atmosphere of the antibody (12) is controlled so that the antibody (12) becomes
active.

Because water is essential to activate the antibody (12), an antigen-antibody
reaction has been employed only for purifying aqueous solutions conventionally. By the
above method, however, the antigen-antibody reaction can be applied to removal of the
hazardous substance (20) in a gas phasé atmosphere. Further, the antibody (12) captures
a hazardoixs substance (20) specifically, and accordingly, appropriate selection of an

antibody (12) attains highly precise removal in which a hazardous substance (20) to be

captured is specified. In addition, some antibodies (12) themselves have a function of
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captured is specified. In addition, sone antibodies
(12) thensel ves have a function of 3 sterilizing and
deactivating some kinds of hazardous substances (20).
If the antibody (12) havingga function of sterilizing
and deactivating a target hazardous substance (20) is
selected, it is unnecessary to incorporate the
sterfl 2@dpdrduRSctieiing tsemk kintis g handd sieaabitnades ()1 hE the antibody (12)
‘hazardous substance (20). 5 In the hazardous substance
having@"®ViuAgidie bhaeridikinghehdo &g ERAting ¥ et ded hazdrBeuss le@hte (20) is
(11) may be nade of a humdity control material that
sele6R] 1t @4 Snibebisdiyt o idforphiateai®tRhiquad fR SRfigizRgahd dagctivating the
anti body (12) so that the antibody (12) becones
haz@@bhy&uibsBYcd P®).above nmet hod, the hazardous materi al
(20) can be renmoved with the single use of the
hazgl gRuRzedBeS ANBRnECIGVME ARtRHI Althd dkent Ivefition, the support
hazardous substance renoving material (10) of the
(11PHRS S8Y miaBY @0tal Qe dWA i cehtrbISmaelRPae cOhtrd1§highidisesf tHe ambient
t he hazardous substance renovi ng net hod of the present
atmb&PHRAY 6 Qe ahSb R TRPSRAL A haa@iHRo(12)(bkddmbdakiveuppor t s
aﬂﬂgn;ibody (f%?, wherein the sgépgrt (11) is made of
a hpwitEé hooRkhed, tH@h@.fah‘&JustﬂﬁEriﬁC(Qg)' SdnSbeefodbd Widfthe single
an anbi ent atnosphere of the antibody (12) so that

use b thedlA0GY subbidhc DRERNETE Bfeiyg10f> Wth the above

constitution, the antigen-anti body reaction can be

apphi Bfbatddub REbstARERMAbVIAE thdigridladey #OUS [TERAE AReltion, which is
(20) in the gas atnosphere and appropriate selection

capfle dNbaRk BRAYin T2 hatddhids sibsghby PR8¢ingemegidavat thd present
whi ch a hazardous substance (20) to be captured is

invéRiRal fid 88mpbitdasith tsufport IPTRHRANSLPRF s Qﬂ@odé/ (12), wherein the
t hensel ves  have a function of sterilizing an

supllé&@@ﬂ)\&@trﬂlm Murhidﬁgscoﬁfrplhﬁéﬁﬁgpﬂfat SsRN AREARIfyZY) an ambient
f anantibody (12) 20 having a function of

atm8¥ietd bZthB AnFRFlyde Rl tHALthO Snitbdd@ N BB bebodas Slans.
substance (20) is 'selected, it is unnecessary to

| NCYVipPERL Shdvieoh QR URS ah@FerStiRiboly Fédt€oAREn be applied to the
deactivating the hazardous substance (20). In the

remB A AR BazB RS 3RCLan:E (T 1A ehe Bk Qfrh&dpherkBhd @bplopfiate selection of
present invention, the antibody (12? is preferably

an SfbeHE mzara&ﬂab@dﬁgm}gkecis%gﬁbﬁalaﬁtwmaﬂa héZ2doEaiibsnce (20) to be

obt ai ned by various nethods. Wile, with the above
captured is specified. In addition, some antibodies (12) themselves have a function of

sterilizing and deactivating some kinds of hazardous substances (20). If an antibody (12)
having a function of sterilizing and deactivating a target hazardous substance (20) is
selected, it is unnecessary to incorporate the techniques for sterilizing and deactivating the
hazardous substance (20).

In the hazardous substance removing material (10) of the present invention, the

antibody (12) is preferably chicken antibody (12).

The antibody (12) can be obtained by various methods. While, with the above
constitution, the method for obtaining the antibody (12) from a chicken’s egg attains easy

mass production of the antibody (12), resulting in cost reduction of the hazardous
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constitution, the nethod for obtaining the anti body
(12) froma chicken's egg attains easy nass
production of the antibody (12), resulting in cost
reduction of the hazardous 4 4substance renoving
material (10). In the hazardous substance renoving
material (10) of the present invention, the support
supstancejremgyisg @agia)l (Kbj ect ed to anti bacteri al
treatnent. and/or antifungal treatment, The antibody
( 12) In thepghazardopa srlstance remeving muaripadl) ofither pigsent Havention, the
chicken antibody 5 (12) is food, and the antibody (12)
supigyt dde srpgafeyabdy prtoecschtogmtibacterin ireptneens md/eroayifignea) treatment.
These proteins mght become the lure of nmultiplication
of bhke entlikodyrd2hisl rrincipatlyig proteipyndepartipylanhébe ghisben antibody
(11) is subjected to antibacterial treatnment and/or
(12ris ifeeh gad the amdibode H12)asayansempany b P gkincher ghanthetangbody (12).
bacteria and the fungi is suppressed, so that the
Thiseez araioins might bagnree tembye g mwittiplication( 00 pateriprnd mold (fungi).
suitable for long-termstorage. 10 In the hazardous
Hoyygtyst. ar che rppoit @ 1vis evbjedted 10)angibagtbmal piresgmoent and/or antifungal
invention, the antibody (12) may captures at | east

. tregfieent 43 abdicu snyiiplscasing ef ((Robacteiaandthef fungh ibaupmressad, so that the

fungi, viruses, and allergens. Specifically, the

- hazpadeusrsubstanes] rgieyingonatena il )hecoseapliizbledorbng-term storage.

(Stﬁ&ﬂylococcus aur eus, Staphyl ococcus epidermdis, :
and lphthe|hagzardous mibstasso cemsyinBauitetials(18hvhtlgcprssent invention, th
Baci |l us cereus, Bacillus subtilis, Propionibacterium

“antilgdycdd mayneptines i lkest ase Gazardpassubstancer@) eelieeied drun bacteria,

Pseudononas aerugi nosa, Serratia marcescens,
furgiyr KHoisger isad cePergees,  StYnspifiseldy.c ube phatsriniiagnde, for example,
Legi onel | a pneunophilia, Mycobacterium tubercul osis,
Staphsilochecusi kgamlwmm ayeeuby Stapdwiaspeaus Fpidedinidigi and the like),
include, for exanple, Aspergillus, Penicillius, and '
Microgaesspo Bagiius Targhazcisy Jiasillugc tarees, | Badillesn zubtilisi Mrgpionibacterium
coronavirus (SARS virus), adenovirus, and rhinovirus.
acipfe apd | the Jéiws as Kypudeosivepbidteries | andi Peeudbinenage agrugiosh, Serratia
cat allergens. The hazardous substance renoving
MapgEseqTisa Bu?l@pd};erigf cepheia.pPieepetoctws prglingeniasa disgionella pneumophilia,
deactivate the bacteria and the fungi out of the above
Mygabagteniea dubdserlossindi the like as ghamdwgribrd bastastaf edihetfongi include,
render them bacteriostatic while sterilizing and
fororapmic A snsegitlne Renicildivs anddClatlesparivey. gdis. vituses inslude influenza
_hazardous substance renoving material (10) of the
virp§ess epOnpYivEn {3 RS i), adenovirus, and rhinovirus. The allergens include

pollens, mite allergens, and cat allergens. The hazardous substance removing material
(10) of the present invention cannot deactivate the bacteria and the fungi out of the above
substances, but exhibits a high adsorption effect to render them bacteriostatic while
sterilizing and deactivating the viruses and the allergens.

In the hazardous substance removing material (10) of the present invention, the
humidity control material forming the support (11) may be a fiber.

In this case, the ﬁber forming the support (11) may have an official moisture

regain of 7 % or higher in the hazardous substance removing material (10).
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25 humdity control material form ng the support (11)
may be a fiber. In this case, the fiber formng the
support (11) may have an official noisture regain of
7 % or higher in the hazardoys substance renpving
material (10). 5 Water is essential to activate the
anti body (12). Wth the above constitution, the fiber
k e ep&tamnic bssemtial tiol hetivaso thehmttibbde (12)m Wiithythefabbie constitution, the
anbi ent at nosphere of the antibody (12) can be
fibet kerhe anel mseibiitc ke tiat yhef lammidity iof étel angbitdtetrandphbreoyf the antibody
(12). In the hazardous substance renoving nateri al
(12)(chR)be hcréRed puffisenily forwettatiip, the hetibddydn2) body (12)
may have an Fc (12b) that is bonded with the support
( 11 th¥WWHahaidbes alievece oasbvidgtrhasrialtte) bals frk2ay ihvation, the
capture the hazardous substance (20) are arranged
antifady@r Psmal heve ihec Seppeiat is(bbhied G/ithrkd @ppert Cont act
probability of the hazardous substance (20) to the
Fabg/ifh1i8)aboehadstrogtice!f i Faat (12 apihat edpdardfthd R€zardous substance
hazardous substance (20). 10 In the hazardous ‘
(20)Satbdrngel beRniNGorRiRr dudboft X01) &f irdch@sdcesestt probability of the
i nvention, the antibodyu?lz) may be supported on the
hazF8RROHbsthade) (20N k® BGNFabs| (Il BKE Enablihb leffidientadapRing of the hazardous
construction, the degree of freedom of the anti body
substakdy (20). t he support (11) becones high to allow the
anti body (12) to easily approach to the hazardous

Submst #BARZErdGNs skiRERe rEROPNAImBEAAI0NORBE thd Present invention, the
enhanced. 15 In the hazardous substance renovi ng

antiBEdyEN 2 finat b6 supforte @nAkESHRbrti(MVEREJu@h a lidRer. | Ndi cat or
wayq%eﬁprgvidégfmhich de?g?ts an activity degree of

t hewaiM fheamhyvé tnstarton, OlE Ridbfee ofSir€bdah Whee @tibody (12) on the
detected activity degree becones | ower than a

supptredal eesdhedhigRed aNew thd egiRaly (Y¥1 1 dabigy af@¥ech to the hazardous
constitution, whether the hazardous substance renoving

subdiBlce 2@ HAcé, kdhotapeHbrnard ianthankel her it shoul d be

replaced can be recognized. In this case, the
| NdinCAleOfazARuS Rabgaice el MWHRHAaR(WStdEChe présehi Miveltion, an

degree becones |ower than the predeterm ned activity
indiéfe&igx; eyl Pe R6viNAZ EaU detstib SdraRaBity’ @imyd B thatagfibédy (12) and
butp(llts a.signal when a detected activity degree becomes lower than a predetermined
activity degree.

With the above constitution, whether the hazardous substance removing material
{10) can be used and whether it should be replaced can be recognized.

In this case, the indicator may change in color when a detected activity degree
becomes lower than the predetermined activity degree i the hazardous substance
removing material (10).

With the above constitution, whether the hazardous substance removing material
(10) can be used and whether it should be replaced can be judged at a glance.

In the hazardous material removing material (10} of the present invention, the

antibody (12) lowers in its activity degree due to the existence of moisture.
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Wth the above constitution, whether the hazardous
substance renoving material 25 (10) can be used and
‘whether it should be replaced can be judged at a

gl ance. In the hazardous matgrial renoving materi al
(10) of the present invention, the antibody (12)
lowers in its activity degree due to the existence of

DI $htefore, bn the@EEbPEBring ﬂaetﬁaga@a]ssesdb&taﬁ&@fehmlﬂgmatel1a1 (10) of
hazar dous substance renoving material (10) of the

the Pre8SRMvehN¥E M 4 &Y doRdA oAl ¥ &AALthBfkain tRe ffE@Tof iR antibody (12),
maintain the effect of the anti body (12), the

the liaazeéa@lg%@%éé ARESVIAE TRMERG (183 & bR¥erbBI))stdr8d hermetically in an
preferably stored hermetically in an atnosphere for

atm%&ﬂl%?@f%r Horabelf ﬁﬁ@rﬁﬁérﬂfu@e {a f’hn @B&@ve@ﬁ’ t 9288 2358Cand a28 humidity
and at a humdity of 40 ¢ | owner .

0f46h%%§ﬁﬂkﬁye|y, in the case of storlng a hazardous
substance renoving material (10) in a wet condition,

in g‘it@ﬁfatﬂ/&?f”ﬁ' #E 2hdd 5%@0@5%@ ﬁ&za?&outs@ﬁbﬁﬁdet%@ﬁ)éviﬁlégﬁatenal (10)

it I's prefefable that a Is used as a humdity

in 2GR bR FRA ok dr t@falfISnTHPPRES of ﬁl@@.ﬂﬁﬁé’d}mﬁﬁ? It is preferable that a

containing an activation stabilizer for the antib

fibek }g).lsédsasog 'Eﬁhﬁ@i e}egoﬂtfbl LhGefidPA thaSub it (MY Lt Water contalmng an

contr ol he activation stabi'lizer

actljw?tﬁJ :’%ﬁﬁh&lr th@lanﬁgJ)d‘}pﬁrZ') R perleRbte@ 1A MR ﬁbergﬁhe hunudlty control

hazar dous su st ance renDV|ng material (10) of

se |
mat?f? Fhe a&Y@E%@%bgmﬁzgg Ql%ludé§ §i(%9ﬂo[ @IA%'&Y{n?go@néakSﬂ;{le %0)
proghg

b
mat er i Zl]qz%q% %gﬁﬂﬁmgﬁ%ifg@ﬁﬁ ({fﬁge\é);i‘sgnto#n\r?ﬁlon can be

usclBREth Mo dif ket (PERATARR s'h@éiglé)he hazar dous

e removing " naterial I's interposed

bet WeeN gy Rdl (30?2@0%&6(:1%&1??@%*1&&%@ rsu‘ﬁ’srt‘éjnc'er}@ﬁﬁvﬁl?%ﬁérlal (10)

(33, 34) andt air perneable inner cloth (33

can%b%ﬁﬁ&m r pernmeability than the air perneable out er
cloth (34). Wth the above constitution, the air

per fpaRl Ssd W‘[ﬁé nk0130)( 834 phasatit %h@'fheqiarzardggs substance removing
perneabi ity than the alr perneable outer cloth (34),

mat%ﬂalt(li% 15“19{ déE:@ bRGeH dclgﬁjalﬂ O N PBMeableCREdt £aShhet cloths (33, 34)

cont ac t he hazar dous substance renDV|ng

dRe ) inRE CRHE(8S) R nigkdri a@bdrRRamility! tHan the air permeable
w ant?LJ%%m%lz)? ®3) lgﬁéfa ; ailicf P
outer cloth (34).

With the above constitution, the air permeable inner cloth (33) has higher air
permeability than the air permeable outer cloth (34), so that moisture included in human

breath easily contacts with the hazardous substance removing material (10), accelerating

activation of the antibody (12).

Brief Description of the Drawings
FIG. 1 is a view schematically showing an air filter (10) according to an
embodiment of the present invention.

FIG. 2 is a view schematically showing a mask (30) according to the embodimen‘_c
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Brief Description of the Drawings 25 FIG 1 is a view
schematically showng an air filter (10) according to
an enbodi nent of the present invention. FIG 2 is a
vi ew schematically showi ng a jrask (30) according to
the enbodinment 7 of the present invention. FIG 3 is
a side view of the nmask (30) according to the

of BRBREAERVeRfont he present invention. 5 Best Mde for
Carrying out the Invention An enbodi nent of the

pr esgot 31i5Y Qe oW Wrkhe REsid rdb(!?)@(‘ﬁng &) BW dfhSighahd of the present

FIG 1 shows a hazardous su ance renovi ng nmateri al
inved@dn.according to the errbodl ment of the present
i nvention. The hazardous substance renoving nateri al
(10) is conposed of a support (11) 10 and an anti body
(12) supported by the support (10). The support (11)

BektSVIFRE fo ¥ 16004 material that controls
ehum di tqug?ﬁyhﬁ%gﬂn%ﬁ ent ato?rlosphere of the anti body

(12)p$ embaghlgislbﬁﬁe#&e@tﬁﬁé{&bﬂ%ﬁ%@%@s&m\ssrow H REES

may be use ty control nmaterial

exammle. vl Q%Mﬂgtsuégt%%ce mo&ﬁ&%@%g%pf%f@rdmg to the

woven fabric, a nonwoven

emﬁ@tﬁ%e%@ftﬁeﬁre]séntflhpéﬁloﬁonposes the support (11), a

l'arge noistare content of the fiber is desired for

o R R MR ATl S FABI L o
11
a“ﬁ%%%‘*%?“f‘?@ E?&%?él e SRR )i Ser e regal n of
EDPS]?{YS%QPB&IQ gg)'nls L ag ogr %ﬂlﬁﬂ#{ %ﬁﬁ‘t%’l' A gﬁ?]htﬂg &og{th% s humidity of

thepirﬁlglg h%sﬁ%%@ 1 BBEE tu{h% %85}? éﬂ{% ﬁe%og‘t%s active.

% or erelrn Cla noiI sture

R B ) I A
maﬁ%e%ﬁ@%ﬁé@é@a %P/I el b?l caf ﬁﬂe \%?LI fg?n?rl o it 111§e rebahd ¥&e where a

umi d Speci nmoi sture regains

ﬁbtglf I nﬁﬁb%s%%tt% Oslﬁﬁgjsrpg!l ﬁgtaﬁ?agéé/ ?&%{E%Elge c(gﬂt%ﬁr §f uECHHA s desired for
adjusting the humidity of the ambient atmosphere of the antibody (12) so that the antibody
(12) becomes active. Accordingly, the support (11) is preferably made of a fiber having
an official moisture regain of 7.0 % or higher, more preferably having an official moisture
regain of 9.0 % or higher, and the most preferably having an official moisture regain of
20 % or higher. Wherein, the official moisture regain means a moisture percentage of a
water-containing fiber which has been left for a long period of time in an atmosphere at 20
°C and at 65 % RH (RH is relative humidity). Specifically, the official moisture regains
of polyester and nylon as synthetic fibers, cotton, silk, and wool as a natural fibers, and

rayon as a regenerated fiber are 0.3 %, 3.5 %, 7.0 %,. 9.0 %, 16.0 %, and 12.0%,

respectively.  In general, natural fibers and regenerated fibers have high official moisture

regains while synthetic fibers have low official moisture regains. Wherein, synthetic

fibers having special structures have 20 % or higher official moisture regains
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rayon as a regenerated fiber are 0.3 % 3.5 % 7.0 %
9.0 % 16.0 % and 12.0% 25 respectively. In general,
natural fibers and regenerated fibers have high
official npisture regains wgle synthetic fibers have
| ow of ficial noisture regains. Werein, synthetic
fibers having special structures have 20 % or hi gher
of f i Bicantibpd s (120 ds # prpeingegtiv fantigen-anideddy (re®tionsspecifically to a
protein reactive (antigen-antibody reaction)
spesiias haZ@ralpugl substance (ratigen)e@0h d2a e dmiecdaisige ghddo 8 nm, and is in a
anti gen) 2&) has a nol ecul e size of 7 to 8 nm and
Y-ghapgdmplecylas Haged Adiadicef] rendhopartions gl a stefn poertine lof the antibody
portions and a stem portion of the antibody (12) in
(120 Ha the Shaledd modleewliraforfoanm catled Fabd ElRaFabd Hcl@ap),aand the Fabs
Fe (12b), and the Fabs 5 (12b) capture the hazardous
(124)) Isaptarectie hagydowa skbstencof(2@he ant i body (12) is
determined so as to correspond to the kind of the
haz ah ddnd of thesaraiody (12))is wetebrvined so s dd coffhspond Zartbobimd of the
substance (20) to be captured by the antibody (12)
hazapddug dulbstiree (e9) ta, befaapigired. vilhedesardald ssbgfeme, (28ht be captured by
Mycopl asmas. Specifically, the bacteria include, for
theeeatipddy, (32h pigluden degteriaSt fappy | viooesusllegerys and. OMycoplasmas.
St aphyl ococcus epidermdis, and the |ike),
SpediBeablyo theubact@ie inicluds, &tmhramplg Staaimld)dousus Saphydgcoccus aureus,
Baci |l us subtilis, Propionibacteriumacnes, and the
Staphklecwu&eaoﬁdq@médis,i gad Uh@tlﬁqei),aMicmmtcB&edeﬂnmmthracis, Bacillus
aerugi nosa, Serratia marcescens, Burkhol deria cepaci a,
cerges, Sarcdlie subiglis, Pnepiowhacerju egrasnaid thegikelaso@tant-pasitive bacteria,
(tl\%cobact erium tubercul osis, and the like as
and3Pagndosgans werugmosaeraratizmeartenceis, iBwkhodéeridf ogpacia, Streptococcus
exanpl e, yeasts, Aspergillus, Penicillius, 15 and
pnfmnamb@poﬁgimell’ﬁhgnmma;@ﬁ’sa, i Mytolheterinf] delrereulosis,used , the like as
coronavirus (SARS virus), adenovirus, and rhinovirus.

- Graheegitiverbpstesiai ndlhe dengs shdledes fomixempld, lyeass rsspergilis, Penicillius,

deconposi ng products) and cat allergens (pet's
andy 4eftagpéryum ThEhe niiubesd inc{utiz) inflaenret virgies ctdrvpdarus h(éARS virus),
bacteria and the fungi out of the above substances,
adeygvirex hipd tinpvirugh Hubs allptgenn istlndet peltensenoide alleegens (mite
bacteriostatic while sterilizing and deactivating the
deopimpgsivg praducisid anh sahakllenggen fpet'Redaprdniffig  The nasttibody (12) cannot
for producing the antibody (12), there are nethods of:
deagtivate ttho dbartariarindntha rfuagit defesf the e rubstenced, but exhibits a high
ani mal such as a goat, a horse, a sheep, a

- adsorption effect to render them bacteriostatic while sterilizing and deactivating the viruses

and the allergens.

Referring to methods for producing the antibody (12), there are methods of: a
method in which an antigen is administered to an animal such as a goat, a horse, a sheep, a
rabbit, and the like and a polyclonal antibody (12) is refined from the blood thereof; a
method in which spleen cells of an animal to which an antigen is administered and cultured
cancer cells are subjected to cell fusion and a monoclonal antibody (12) is refined from a
culture medium thereof or from a humor (ascites) of an animal in which the fussed cells are

implanted; a method in which an antibody (12) is refined from a culture medium of



10

15

20

25

rabbit, and the |ike and a polyclonal antibody (12) is
refined fromthe blood thereof; a nethod in which
spleen cells of an animal to which an antigen is
adm ni stered and cul tured 25gcancer cells are
subjected to cell fusion and a nonocl onal anti body
(12) is refined froma culture nmediumthereof or from
genatidallpmiodi @sthdots)a, pfanteelrnommimiincelihite whidheantibedyeptoducing gene
cells are inplanted; a nmethod in which an anti body
is iftiduced angf a medhdd amwhichud tchickenresl vdhielobn Antigen is administered is
genetically nodified bacteria, plant cells, or aninal
allooel lts iy amiinaiunarkikody: gicddmncinibode (E2) i sefinddr homcedk powder
and a nethod in which a chicken to which an antigen is
obteikd BY Stegiliethgi snd @lliyedethg thel ylk afi thevitimeneggg an0f all the above
chicken antibody (12) is refined fromyol k powder
met@bd teteiyd $&esbthinignbe amtbodlp| () fioyi achited andbédyodnables easy
the i mmune egg. O all the above 5 nethods, the nethod
madsOfro@RétiinnbNghd hatibsdy POy réduding HemcastChlt diceRazardous substance
anti body enabl es easy nmass production of the anti body
remb¥idp, mAteGuIgi Mg t he cost of the hazardous substance
renoving material (10). It is preferable that the
SUpRAdE prdfdrkblel thatStbjsesiRd(11Y idibideaal ©rintibadtegdttr@mtent such as
such as coating of an agent containing an

coaBfid bbag tagehtadonBGeint aanchtibhctamdli dognoald/ér gatfomrl te@dent such as
as 10 coating of an agent containing an antifunga

coaBAEBF an THenesdithiathy 4nl dhtifusgdrdgRed. patieyardibpaPt(E2)Nis Iﬁﬁﬁhpally a
particularly, the chicken antibody (12) is food, and

protehe AtpReelar(yl 2he FBtkeREOBRANA2Y 1P FEiandOh Gahtlbditﬁ,ﬂ(IZ) may
t he antlbody (12). These proteins mght becone the

acchipgny ©profih bihet tlﬁiﬁtth@éihtﬂfodgﬂ@ Yer i Fhesathrbtdiig@imight become the lure
However, if the support (11) is subjected to

of @Mtiﬂh@@ﬂi(ﬁf ofbageelh amdafuhif. Ungale et edt e dupport (11) is subjected to
mul tiplication of the bacteria and t he fungi is 15

antibBRBiASERbr SRiflulal tichendhdzaniiplisaidatD s ANRC Badt@i@hdghe fungi is
material (10) becones suitable for [ong-term storage.

suppitescdNbd Bae ey hadatduns ishongale ragening mietisldd 0pbgamhe suitable for
silicon quaternary ammonium salts, organic quaternary

long ey stdfips AlThe antibaiaiil desimgd| ag@hﬁ natiside @Agdnis dilicon quaternary
silver-support colloidal silica, zeolite-support

anuBbhivigl Saltsabthahiteqdatdeary Asnrhbiuin € MBigtisnidess ippyphéreny, chitosan,
there are a post-treatnent in which an

silvankippaat elicidd anlidd, uaglide-shgpiit silSerdOandmiby $i&d. | Asahe treatments
applied to the support (11? made of a fiber, a raw

usidgdh rigasl/ e Ged t:0host-tgt@uhtngh Fetittodmi ﬁnﬁ%ﬂc&iﬁlaﬂmnﬁmgal agent is
antlbacterlallantlfungal agent is mulled in the step

imr@érsed in or applied to the support (11) made of a fiber, a raw thread/raw cotton
improviﬁg method in which an antibacterial/antifungal agent is mulled in the step of
synthesizing a fiber composing the support (11), and the like. |

Referring to methods for fixing the antibody (12) to the support (11), there are
methods of: a method in which after a support (11) is subjected to silane treatment by
v-aminopropyl-triethoxysilane or the like, an aldehyde group is introduced on the surface

of the support (11) by glutaraldehyde or the like to allow the aldehyde group and an

antibody (12) to be in covalent bond; a method in which an untreated support (11) is
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synt hesi zing a fiber conposing the support (11), and
the like. Referring to nethods for fixing the anti body
(12) to the support (11), there are nethods of. a
method in which after a SuDﬁﬁft (11) is subjected to
silane treatnent by 25 y-anihopropyl-triethoxysilane
or the |ike, an al dehyde group is introduced on the

1mrﬁé%§écﬂﬁ‘1?o &{ a(ﬁlﬂa%lﬁ H@Qﬁ?cﬁﬂ of ﬂril-intmbdg |yt RQB AN DM gt ’ﬁ‘l@reby fixing
li1ke to all ow the al dehyde group a an antibody (12

the taﬂumy (rﬂzmwg& %foﬁqmﬂ) a@ndTRS R0 hiBn W hRBhAdE HBES %Qﬁt%jduced to

support | mersed into an aqueous solution

as po‘f‘tn(l'clﬁlt abﬁ’l ya@ édo H&%l' Huﬂ)ﬁ)d'cﬁgse éo@@feﬁplﬂond between the
R SR g

I"XI ng nti to t e "'support

aldéfﬁrﬁgg f%ﬂhﬁah\}ﬁﬁg?g%hé/ er ngrd HRvHisy h@%ﬁa@f@gz BB\?gg g specified

supp peC| functlo

fungﬁdﬁ ?&1‘53 Zgbh ﬂgﬂﬁé’d *Pc‘?g&ﬁvea%ﬂ V\# &1221 Qﬁ&%%e@%ﬁg ‘ﬁlggh %gpolymer

net ho support

havg%ltsg g%éa:ﬁfi %?10{1 gtg!r&{r?et ﬁ‘%%t%ﬂ Q)n sﬂcpﬁ)grtbg@fyner Ef%h}/de group is

intr?(i 8(‘1'0f J:a%ge cld%:l%ﬁtoﬂgﬁd QEQHEn itfe %Ri%hg ggm.f?)om QRratntlbody (12).

and an al dehyde group IS intro cause

A B S A Ay <

o AR IO AT QR o, e
h
CH@%H%? %%30?%2% g%%ﬂﬁ%g@?ﬁ%l - her T CePy tothod 1
) 1;% ﬁ{é?éi ﬂieth%'aqﬂ %&cﬁ%g‘a ul%n fnSHURBRE bf 2 support

|nto ano CtIO group usi ng

(11 \RAaA (ﬁ ow %&gfﬂﬁ pt 1#15?1?4 ﬁMP& F}l\alﬁﬁqﬁdgllélfﬁ?doﬁapoplonlc acid)

ause ova ent us cC

T e

anti;%gfye Eﬁg ({ﬁ%t g o';@Xs %}%&EEEP nt ﬁ% C'l(FbEfg%r&g‘%gy @lﬂeﬁijﬂ e (Fc
sel %6116 rya Ehgdtrg E@ eér#:?cg)ed(m \Qﬂicﬁ‘?d %%%@Mle((%%)receptor

is introduce on t € Ssurtrace support

prof&%?;?(% gﬁn Qﬁ(egg)ﬂgc%qﬁtsaﬁétg%lﬁ#a % ﬂ?é Fd Fﬁb) Abh Qﬁfﬁfody (12)

for cap

fs it CAPYS if‘la)@é‘SFa §u§)%1)rt%i to%ﬁﬁs%rlﬂ%doeown‘ﬁéﬁ ‘?éthf r]a%’f‘ub) of the

support crease I n contact

ant@ggi '(%ifl ' ;[Q( a2k cg%lf F%SF%B%%Z?%%? c?# %gclf‘azgl%gll El?ﬁ{ea%@e (20) are

resu iclre turin
arranged outwards from the support (11) to cause increase in contact possibility of the

"hazardous substance (20) to the Fabs (12a), resulting in efficient capturing of the

hazardous substance (20).

The antibody (12) may be supported on the support (11) through a linker. In so
doing, the degree of freedom of the antibody (12) on the support (11) increases, so that the
antibody (12) is easy to reach the hazardous substance (20), attaining high removal

performance. Bivalent or multivalent crosslinking reagent may be used as the linker.

* Specifically, there are listed maleimide, NHS (N-Hydroxysuccinimidyl) ester, imide ester,

EDC (1-Ethyl-3-[3-dimetylaminopropyljcarbodiimido), PMPI
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hazar dous substance (20). The antibody (12) -may be
supported on the support (11) through a linker. In so
doi ng, the degree of freedom of the antibody (12) on
the support (11) increases, 80 that the antibody (12)
IS easy to reach the hazar doUs substance (20),
attalnlng hi gh renoval 25 perforniance. Bivalent or

Ma‘léﬁﬁﬁd‘ﬂ%ﬁ eﬁflﬁﬁc%y‘aﬁ&é)n HHEPAe Nl RYelD S r lh%ﬁdsef%%tﬂfehﬁ bonded to a
n er pecifically, there are |listéd mal ei m de,

SiHer
A A L 08 g o

grovg). Ether, MRbRiiAkide @E@rﬁy bhhdes Qﬂ&%tﬁbssllﬂﬁhﬁmlﬁﬁﬁes (spacer arm),

s€l ectivel'y or non-sélectively bonded to a~ targ

andf RN Ale @i%@ﬂ@e (:ﬁlhﬁe §He&@@%th1%nﬁe %e%%@en El%%t 0.1 nm and

group, and the group) crossl I nki ng

abof¥ %@t mn ;&@&ﬁdgf tt) 8h& ﬂitrgeif a gﬁgc%dgngbz g g V?ﬁ: NHr&s 1((1@1&8(%§{m1ng of the

refore e can e sel ecte

haz%.‘fdtoﬁé @uﬁs%ﬁcé ?t@@ettﬁgtﬁi‘@f@& ﬁebﬁustel%té lﬂ{ﬂfg%’[ %ﬁ%%onﬁfé to the Fc

nm accor target anti I'n view o

azﬁiéfﬁkgﬂﬁ(gﬁggFjlng of the hazardous substance (20),

It 1S pre e to select a linker that will be

bonged. fife ttgeifrh:(@T( iR, difher APt ﬁ%ﬁ%d(ikzavhlch a.nhanJIbOdy (12)

Referring to er |ntroduct|on elt of a

bonfdurt el ﬁ'ﬂk 'fgﬁgéf Kohddd tg%l gg:;f)ow gﬁb? a!nﬁrﬂ(g{etﬂoﬁ in which an

er bon to a support nmet h

ant %H)‘? Qgﬁns bc}rglea Wbl %i‘)gﬂde'd%o gglﬂﬁgﬂ‘f glt) %ﬁeaadailg'&g r

o a support ) are av e support

glél:- éLI Vlgggp@ﬂ-p ?ﬁg %n %ﬁ:l? ic C}Qf {#ecge(?egtl g}llf% Q’% V%th degree of the

_am‘u%b@§r1 ?%12)’\@5&] J&Rﬁ%tgxl‘?% ?‘f Elﬁgalr Ghén Qﬁ? %Fe%héd()}ﬁé btce{gﬁﬂesa 1ower than a

red €rm ne egree. such an I ndi cat or

pre%éé@@?ﬁéf Q%fl‘éﬁﬁa%%%tehﬁ el gﬁ lsig QE‘%&?@% g@g@;&g gh% hazardous
subptglééeeféﬁ%rgglateml m%gﬁ %é luéeéc% gf:l:c% ghdﬁﬂ& QL 1 gélaéelaecan be recognized.

I cat or anges ate

Esp@@itaﬂlg O¢% cg:i'(?r)of tH@ ?1uch\ﬁﬁ estR {hlaede@g?e%exjaf%r@ tHE Qntlbody (12)

actiVity degree, nts can be done

becHmed! ?&Ner'%‘ﬁgﬁ % lé]%%‘[%ﬁﬁl%d a@tll\ﬂgj X%qr@& esth%?Etgpnliénlts%eﬁla@e done at a

e enpl oye causes co aﬁge er at

gla.rﬁ:léc h A3Sthe Hggﬁﬁﬁg €a lyé)ﬁﬁ&%l%ﬁ geﬁlh{‘ Chir b2 (ﬁlﬂ)ﬁﬁ@f%lch causes color

stress, exanpl e

chaﬂg?e,z@)'/' Q]Qéfémﬁyéil&h%g P dGARY lte[}rgperi@thf‘er 1'11@468.&6]; Q}né% strpses, and the like.

Applied examples of the hazardous substance removing material (10) will be
described below.

<Applied Example 1>

The aforementioned hazardous substance removing material (10) may be used as
an air filter (10) for an air conditioner and an air purification system.

With the air filter (10), the support (11) controls the humidity of the ambient
atmosphere of the antibody (12) so that the antibody (12) becomes active, enabling
application of the antigen-antibody reaction to air purification and contemplation of air

purification with the single use of the air filter (10).
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20 descri bed bel ow. <Applied Exanple 1> The

af orenenti oned hazardous substance renoving materi al

(10) may be used as an air filter (10) for an air
conditioner and an air purifi' ation system Wth the

air filter (10), the support (11) controls the

hum dity of the anbient 25 atnosphere of the antibody
(12FufiBert aﬁthﬁd?irﬁﬂ)beﬂﬂur@§%) hA%@ﬁﬁH@%m@s@%ﬂc}é q20) %pcetc'}ﬁocrziﬂ_ly, and

enabling application of the antigen-antibody re

therbRor8l hightf iphd SRl h@r%ﬁﬁﬁaﬁ&?tiﬁmhﬁhi P95 abhd substance (20) to be

purification with the single use of the air

ok RRENEN e i O AR ey 00

NS e, B 6 B
Rl N —
i L L
oSSR e, GRS ORGSRy B
thehﬁ@hb&ﬁQMﬁQﬂ@thé?é%%%ﬁP§%%gﬁﬁgﬁggggﬁ%?m%%ghhgﬁ9

hazar dous substanhce pr eseLGt
1o} REIp ¢ (P8 SR 0 DD SRR o i i
i FAhEOL UBAGH ) 2R ) UBALER e lef'd phbLAS] gy e
sl 8 WAL 8000k FAREEA gFLRAELELHAE, AIRAOTE an i
conBc MO e R St s DT By 12

confrdfe PR thhafly aﬁ&@dgﬁgﬁ)ﬁgm@%t%: <Appl i ed Exanpl e 2>

15 The arorenentl zar dous subst ance renovi ng

mat epialicd 2O ~be used as a nmask (30). FIG 2 and
FI G gﬁé?]owt eégask (30) according to the enbodi nent

of The R&ER&Roned ﬂgfa%ciug Tubstance removing material (10) can be used as a
mask (30).

air filter

FIG. 2 and FIG. 3 show the mask (30) according to the embodiment of the present
invention.

The mask (30) includes a rectangular mask body (31) and ear stopper strings (32)
that .connect paired ends of the minor sides of the mask body (31).

The mask body (31) is composed of an air permeable outer cloth (33) in which
gauze woven fabrics are piled, a net-like air permeable inner cloth (34) forming a pocket
inside the air permeable outer cloth (33), and the hazardous substance removing material
(10) arranged inside the pocket.

In the mask (30), when the ability of the antibody (12) to remove flle hazardous
substance (20) becomes low, it can be increased only by replacing the hazardous substance

removing material (10). The activation of the antibody (12) lowers in the existence of
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The mask (30) includes a rectangul ar mask body (31)
and ear stopper strings (32) 20 that connect paired
ends of the m nor sides of the nmask body (31). The
mask body (31) is conposed 3L%an air perneabl e outer
cloth (33) in which gauze en fabrics are piled, a
net-like air perneable inner cloth (34) formng a

moi@ﬁﬁé‘ ednd hesirsle, ﬂl@%a%rﬁoﬁ’seﬁﬁ%k@ ré?H(S\gﬁ$ ﬁ}a@éxﬁl @) for #acement

t he ‘hazar dous substance renoving nater

mud! bARGRE] 1iAsd dey (BRdiRBEKeFor 251 ﬁlﬁhﬁafﬁ?éllén&esgf thdR@Mct of the

the ability of the antibody (1 to renove

antiBBERANTRYSt i$ P%@ﬁﬂ%eto(%eﬁgﬁﬁngﬁré Nt hlliarrgcglb skﬁ%stance removing

i ncreaseéd only by replacing t azar dous stance

mat%ﬁﬂio(‘ibf‘ﬁl APARds eré i*&)stora_%heataa‘:t;efn\{%fa'tlﬁg i1Phet rgl?ge%gﬁlp&d}’fﬁ and 25

(12) lowers In exi stence o

°C élﬂezﬁeaflﬁfn%dlt '8? 45‘ @’E@f RBoKs S 2ol s &ﬁﬁ%\ﬂnﬁ%a%hg Hlﬁ!lphcatlon it

for replacenent must e store

is p?éggﬁbgént?ﬁ)se 39 ﬁ%maﬁsslfbggﬂgfr g@g&ﬁ@@gﬁ Ao ﬁfl_fpﬁggupgﬁy an inert

ng&g%ﬁng %fﬁgzardous substance renovi ng naterlal (10)
in an atnosphere for storage at a tenperature in the

r an%ﬂp% rbf]tﬁe ﬂﬁgk ?3%% St aﬁﬂgerﬁgmgoé)?? '}%&‘u‘o}{ b bé%p}fﬁed to air

| ower . rther Uppressing

pur Ia\tlblg él'rl1 Eiaéds%n nﬁhﬁléét %ﬁﬁ%ﬁiﬁr g@cf;sﬁ edfiGr Qﬁ] p?ﬁgﬁcggtﬁ]on in which a

sor n co F'm purgi‘ng

haz%rglgglé su gr 29 1 %@o&gﬂ%&f‘% s%% diffed BS: B e?iforrf‘lgc? é)?a%ﬁnropnate

ant gen ant y reacti on can

sele@h&l (ﬁufﬂef 'afét@%ddg 12?1.r aggfe & g?sﬁh%tﬁaoﬁ g (ﬁbgm%ra a function of

pr eci se, purifircation in

sterhgﬁ?%gf?&‘ﬁe?ceﬁ I?Ey é %9)(18 oF ar‘c‘lfﬁ?% Mb%%nbéso@ﬁﬁdgfd' tﬁgrefore, 1t is

e per approprl e sel ectron

unnP&IslsaH d[X cggzﬁ;lne tﬁg § f&'f %Iﬂﬁzll{x’é) c? ﬁea‘cﬁ%gt}%a%{ .(?arget hazardous

unct on of steri |2| g and deac I'Ng SO
b dto@ (
s Epl1N091 02 SR ATSERL20) 1 PRICAIPLALP g by s
@ ?nd deactivating a target hazardous substance (20) |f
he anti body (12) has such the function to the target

hazgf dobs: SHRH2066us Qu%st%ﬁ?é fe{%%lf FEHRK ferial gﬁg 9@5&8@1 between

subst ance renDV|ng mat e ter

| the {aﬁ?eﬂhéab@@ Bﬁ@?‘%}demﬁéjxt c%thgpﬁt 351? glg(% &h%ﬁlfﬁengégble fther 2R3th (33) has

alr perneable I nner cC
higher air permeability than the air permeable outer cloth (34), resulting in easy contact of

moisture contained in human breath to the hazardous substance removing material (10) to
lead to acceleration of activation of the antibody (12).

It is noted that the hazardous substance removing material (10) is replaceable in

- the mask (30) in the above example, but the mask body itself may be composed of the

hazardous substance removing material (10) replaceable as needed.
<Applied Example 3>
The aforementioned hazardous substance removing material (10) may be used as a
wipe sheet (10) in which the support (11) is in a sheet form.

The wipe sheet (10) may be stored in a dry condition as well as in the case of the
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hi gher air perneability than the air perneabl e outer
cloth (34), resulting in easy contact of noisture
contai ned in human breath to the hazardous substance
removing material (10) to | ead to accel eration of
activation of the antibody ? 2). It is noted that the
hazar dous substance renoving material (10) is

replé@BbiadRaksud fMbstahe: ﬁﬁfokm{g&%ehm tlog oﬁh@\e@m@mﬁm@d mask (30),
but the mask body itself may be conposed of th

or k37 SBKSI FUDHeABERIHSHTO VI MGadTiaR6A BF t}(eléﬁtlbb@jakmf)el@b.le% in the
as needed. <Applied Exanple 3> 25 The af orenenti oned

exisRAZALARISBEDSTROC R, qfapnb mggemhﬁmta{anéelgﬁth%yfeaeoﬂiﬁ@dunbody
as a w pe sheet (10) ich the support (11) is in

(12)6&&*@%@ sB@ét'UO)Ti!&eoeV‘ét&%d %la a&bet(cbAitRYs P&f&h@% abrkdirconditions
dition as well as in the case o

that gﬁ@' REEARY ecoﬁiﬁ%ﬁ'h‘i!ﬂéﬁial Satébﬁfeaﬂg?oﬁemyu@ Rt 8f hatibdrld water

he aforenmenti oned mask or may be stored in

comal \(ﬁ% aﬁ;g&‘iﬂv‘aﬁlbﬁ ReabfifiRr Glich %Bﬂﬂgﬂi Q1 25, Recio i bl g?@&}ﬂl Gﬂ-%énetrated in

s in the existence of turé.” Theréfore

thekpg%sh%mrﬁﬁwtcsﬁk@mﬁat% alt he Teffect of the anti body
( he w pe sheet (10) to be stored in a wet

Conqﬁnth! 8 v!/lge Rt ?ﬂﬁbﬂ% aﬁﬁ?érﬁglﬂ%dg Qagkibh GBS b a f?lﬁl?éd to removal

he humdity cont mat er as the support (17)

of t % fouésJH {gﬁ[’;e ﬁ‘@siant i&%gaém%%g}{e% ning an activation

sta |zer or t such as glycerol, is

pe nﬁ'ilﬂ%tr eﬂl\%ﬂ} pl‘é@l@f: Vé)e%gﬁega%é ﬁ)ﬂﬁﬁ@&tmndint ¥hicAH ﬁéﬂardous substance

mat eri al

AP HAeRRANG SP0d¥% E&%Eﬁ '09 é?leb bisthtl QelE&IRVAH the antibod
@0) pﬂtehegﬁazar g%usIL lsubst an ?1211 |}ﬁ9@r as atem)sp her e. Y

)10 Further, highly preC|se peculiar air purification

I'n which a hazardous substance (20) to be captured is

t a
SPefidriRf, C;?/tﬂn@ %é?d%r bPraEHodlYs Qg%rs QE‘E;é 3t Birg8be s Qc@rlﬁimg nd

t he ‘ant 1 bod Mor eover, nds of anti bodi es

dea((tf'v%img UMe %njédén&ft #e@8rdBhs %&Ednlcészgw zﬁﬂdthm@?&gt i Yehhiessary to

some hazar dous subst anc

comﬁolﬂfertﬁr: Qé'cﬁmqf'u(zs f? st F’ﬂ%ﬁl%saﬁﬁr&éa&ﬁiauﬁga?ﬁ 'Hé%mﬁb@s substance (20) if

techniques for sterilizing and deactivating a target

the é}ﬁ?o%g gyz‘») muhstiARe @m{cagﬁ td fhe t&?et 12RhidBesYubsthade (233,

such e functlon to the target hazardous substance
(20).

Industrial Applicability
The present invention is useful for a hazardous substance removing method such

as air purification, a hazardous substance removing material (10) used therein such as an

~ air filter (10), a mask (30), a wipe sheet (10), and the like, and a storage method thereof.
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1.

I ndustrial Applicability The present invention is
useful for a hazardous substance renovi ng nethod such
20 as air purification, a hazardous substance renoving
material (10) used therein such as an air filter
(10), a mask (30), a w pe sheet (10), and the Iike,
and a storage nethod thereofis 15 Cains 1 . A
hazar dous substance renoving net hod for renoving a
hazar dous substance in a gas atnosphere, using a
hazar dous substance renovuﬂg.naterial in which a
support 5 supports an anti gﬁ?, wherein humdity of
an anbi ent atnosphere of the antibody is controlled so
that, the antibody becqnmes actjve. 2. The hazardous )
subs1asATaUs SHRSIANRE) TFrRe YiBE Msthad tor sempovipg arherardeps syhstance in a
[ d el C i al

gus SURRPEIS RRBaF (5 oy SublicoC R e FEREHL Ty bHRh o suppor
supparit ab edipbaly, whateirt he anti body becones active. 3. A

hazar dous substance renoving material in which a

S BB BB Abight AFQBhEY, Of Hereitrdysis pRatlisEor that the
antibody HREEn&f ackvBum dity control material that controls

hum dity of an anbi ent atnosphere of the antibody so

that the anti body becones active. 4. The hazardous

wherein the

S tance, remgving material of Claim3
2. 'aﬁﬁ%ﬁ rdoys su R EMAVIRg Brsdied ‘?%:19@ TrwhersFar dous
SURShRER KGRI 89 TRIGHIR coftfronal ’ W{@
the gggbor% IS subfecteg ?goaﬁ?H gg?%%???cPﬁg% nen hRy(fthe
ambigntidtorosplrere 6{ithgantibodyatonthat the GntiFddy braamedautise.
substance renoving material of any one of Clainms 3 to
5, wherein 25 the antibody captures at |east one

3. haxandausu S BRI RO AT RRR LY | i
viruses, and allergens. 7. The ﬂazargoﬁgt@%%@ﬁggmantlbOdy’

whenemovi ng material of any one of Clains 3 to 6, wherein
the support is made of a humidity control material that controls humidity of an

ambient atmosphere of the antibody so that the antibody becomes active.

4. - The hazardous substance removing material of Claim 3, wherein

the antibody is a chicken antibody.

5. The hazardous substance removing material of Claims 3 or 4, wherein

the support is subjected to antibacterial treatment and/or antifungal treatment.
6. The hazardous substance removing material of any one of Claims 3 to 5, wherein
the antibody captures at least one hazardous substance selected from bacteria,

fungi, viruses, and allergens.

7. The hazardous substance removing material of any one of Claims 3 to 6, wherein



16 the humdity control material form ng the support
is a fiber. 8. The hazardous substance renovi ng
material of Claim7, wherein the fiber formng the
support has an official noisture regain of 7 % or
higher. 5 9. The hazardous substance renoving
material of any one of Clainmg 3 to 8 wherein the
anti body has an Fc that is bonded with the support.
10. The hazardous substance renoving material of any
on Al ial WISl | body is
suggg&Fggﬁ%ﬁ§Fﬁghgﬁ%E%rt fﬁégﬁﬁigg§$$ﬁ£€%#ull. The
hazar dous substance renoving material of any one of

g CI?'nﬁ 3 to 10, wherein  an indicator is provided

* whi t}% %f@f‘ﬁ’eﬁ Subgtance rempYipe drajerial ofClaime’, avhereiddy and
ou b | t ch Il Vi Ly - e .
B RGO MR B BT Ly oo

degree. 12. The hazardous substance renoving materi al
rein the indicator changes in color

9 of ﬁlgl mill, é@e _ _
+ whEH© Bzgelous SuRplance romeying axttatal B awhers Pidwerms hims, wherein
t h@le%ﬁg&{yq{aglaﬁqq gtk Kbﬁ&’egqﬁﬂ{ ﬁl%'suﬁig()f&s' A storage

met hod for storing a hazardous substance renoving

material in which a support supports an anti body and

t S oyt is made of a humdity_control _ naterjal .
10. EE'EC beegitlons s st §FRQVige materiah 8f any ong off<laiay 31,9, wherein

t e AREBARRAY s@fhotialontiRE sdpbHIRIN L EGARES active,

wherein 2 th@ﬁﬁ%zar30u3$§ﬁhstancg renoving materia

is stored hernetically in an atnosphere for storage

at fe ratyre in a range bet n 18 and 25 C and a .
1. p FRsRadoeS sibstanst remoad matorial ehanyong ol Jaasyd i by wherein

f o sddédta9istpRRidRidRUhSEhstiange vd L gyl

whi ch a sulpsp%rt supports an tg%tﬁi %%ﬁgya%égg?{g}‘%%%gtf%&y and
outpyts arsignalowhen hi detected adtititynilelirey beaomesolower than a predetermined

activity degree.

12.  The hazardous substance removing material of Claim 11, wherein
the indicator changes in color when a detected activity degree becomes lower than

the predetermined activity degree.

13. A storage method for storing a hazardous substance removing material in which a
support supports an antibody and the support is made of a humidity control material that
controls humidity of an ambient atmosphere of the antibody so that the antibody becomes
active, wherein

the hazardous substance removing material is stored hermetically in an atmosphere
for storage at a temperature in_ a range between 18 and 25 °C and a humidity of 40 % or

lower.,
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material that controls humdity of an ambient

at nosphere of the antibody so that the antibody

becones active, wherein 5 water containing an

activation stabilizer for the antibody is penetrated

in the fiber as the humdity control material. 15. An

air filter in which a suppoirt supports an anti body,

wherein the support is made of a hum dity control

material that controls humdity of an 10 anbi ent

at { [ L nti.hod .1 .
1. oL RSSNBE Ryl AF B IORY A0y A DR Mo i which o
suppertbstpporte an exmibody andttles s@portisWhbdd oflaSi@ @kta humidity control

supports an anti body, wherein the support is made of a
matﬁ’i@ﬁw'ﬂaqtt%fm&feﬁt Ypidaky: o A ambient Awasehsrs of the antijodyt sqjthat the

: ' e of the antibody so that the .
mtlﬁ?%&g%ae%ggn%zﬂ‘%gﬁ ve. 17. The mask of C aim 16,

wherter notthimidpzaactdusion stabiler torrikerariitigiyniatpenétedted i the fiber

i%en(ﬁxosed b?tvveen a pair of air perneable outer and
as the biapdipy eangol mafenaby the air perneable inner cloth has

hi gher air perneability than the air perneable outer

cloth. 18. A w pe sheet in which a support in a sheet
15. f oAmagupfeoin whah appbadyppostseneintibbde véiepgnrt i s nade

of ,a hum di. hat controls hum di

t ontyol nmt.erial dity
o M FUPBEY i3 HIABR(O! MGG EoRST) PR NS Pty of an
ambieheatAHobpIRAL Y BRGANBSI A th¥fthe antibody becomes active.

16. A mask, comprising a hazardous substance removing material in which a support
supports an antibody, wherein
the support is made of a humidity control material that controls humidity of an

ambient atmosphere of the antibody so that the antibody becomes active.

17.  The mask of Claim 16, wherein

the hazardous substance removing material is interposed between a pair of air
permeable outer and inner cloths, and

the air permeable inner cloth has higher air permeability than the air permeable

outer cloth.

18. A wipe sheet in which a support in a sheet form supports an antibody, wherein
the support is made of a humidity control material that controls humidity of an

ambient atmosphere of the antibody so that the antibody becomes active.




