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‘| DESCRI PTION 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 5iTechnical Field The

present invention relates to a hazardous substance

renmoving nethod for air purification and the like, a

hazar dous substance remESGRIFEI@NI al such as an air

filter, a mask, a w per sheet, and the |ike used '
Hazattoue iSupstamet Remmbaing gdetived hidakzardves ehibstaBac Rgmouing Material used

10 As nethods for renoving hazardous substances of
Thengin Sotteanairdilter, MasheWiierSteeg hndithe Dike, usé Sforbgchethiod Thereof

and the like, there are filtration using various kinds

of filters, physical adhesion using adsorbents, and

the like. Japanese Patent Application Laid Open
TecRuial Bield on No. 9-234317A discloses a virus renoving

filter using, as a virus-capturing body, at |east one

Ki Nthe bresémtl inCeraintielates th bakdousatbslatter fewmvingemetnd for air

sugars, glycoproteins, and glycolipids containing the
puriicatidrcargicihd 1&ed4 GlzdrBeussiudbthficeagindvit@rnu@tinVaich BRen air filter, a

publication nmentions that this filter can be used in
masR] glixiyses Yhdet,\tint ghs Placesea mitkreihf argl seqibraye metivdakereof, uses

such as influenza viruses. Japanese Patent Application
Backgi-che@g&rt Publication No. 2001-527166A discl oses a

fibrous material including a plurality of interwoven

t hr aadRthuids foarelioghgdagirgeudfubstdficeliof hiéiobé blifiatih @ air such as .

wherein at |east on thread is derivatised using
virusasabagere, Rind nhel ¢kt othatd aeilratifatsinglvarieseRings of dilte’, physical

virus or a portion or an anal ogue thereof to capture a
adhasidrssingHalsertents, dfiethedikhods for renoving the hazardous

substances in the air such as the filtration using a

fi | Japhncde Patdie ApiRhti@l Ladhepe® PubBdatign dNo.a9ges DMt discloses a

are directed to capture of substances nonspecifically
virueRenbeiig flewupihgC as b Oftusklptulifg bolly) @neat ohe kavbbllsidlic acid, a

re-floating of renoved hazardous substances and to

-sialip aeMeddrivativd, iapll iscgdrk, adlvcopotting, dndzdyadiptds @ubsitiagn@essialic acid

so as not to allow themto serve as a new cont am nant
and/8p theCsialict b detetevef OThe phMlidalibz ngtiamdthdedid fikat caite used in

t he hazardous substances nust be incorporat ed.
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 threads with a high degree 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 discloses an antiviral mask conposed of
a nonwoven fabric with which a tea extract is
i npregnated and ear stopperpstrings, wherein the
nonwoven fabric with which the tea extract is
inpregnated is obtained in such a manner that the
ext Ffpahess dpagmtAshiradon Bhidn@ped PobticgtieeiNd 8a3B271A discloses an
conponents or black tea conmponents is solved in
antipislirhaskctowipossd of Sneleturen #eid Witlghhich, a @8 Extrdch &nimprepnated and
dried. The publication nentions that this mask of the
ear ROPYR\sihgh awhéreiniht honwbvaahfabiie withavidel trata exdract is impregnated
i npregnate can be easily produced industrially, can

is JBRdiRddRim sbtlgh ménhets tHak appicRGa@esdpara@nasd efied from green tea

deactivate viruses, and can prevent re-entrainnment of
condpdgenty bf HISEIS tealdniponsms ¥ Divedlie phritied tvats, i ldehyirese fightly, and
invention has its object of providing a novel

ther) 32 A @OUS TEE BabBOGRN MmehidHs BatBED @thsk BNBY @lonwoven fabric with
hazar dous substance renoving material used therein

whish/ @t 188 edtifact & Imprebdd cardbd1@SKy gﬂodﬂc@@hﬁﬁ@@iﬁlly,&ﬁd_rﬁﬁiﬁtmn high
i ke, and a novel storage nethod thereof. To attain

viruk h@ppie Rrehhetde, cilgeapfieae MrusddY & EANPIOEM teSn@Rainment of the
hazar dous substance 15 (20) by using an anti body

virukek2) . Specifically, in a hazardous substance renoving
nmet hod of the present invention, for renoving a

Sunha4@y gome 1avasiance (20) in a gas atnosphere, using a
hazar dous substance renoving material (10) in which a

- SUPPRY rdsddt) inSURRAT his A8 obiet BOGYoididk, a hoéldidzirdefis @fibstance
anbi ent at nosphere of the antibody (12) is controlled

rem89ink hadthdd)@ el Rediiohd 2\bskeee FsoviR® nAdriaV BsedBRERISRICh as an
water is essential to activate the antibody (12), an

air fAtk] DBAsiAtiiDe dieet, B THd 10k, hdba RERN seMHaY@HoDMkeof.Or
puri fyi ng aqueous sol utions conventionally. By the

aboye aEBhhee abbeyeyett, tHegreamt iBRALAN réROdY o B26Edos substance
can be applied to renoval of the hazardous substance

20)(BQsingarPar@i®sd e atnosphere. Further, the antibody
( )f%g§ captures g a hazardous substance (20)

SpeSpdciftcallyyin ARGzaadce sabIigck reRPPInG htBE oS BleQfitde@Ninvention,
of an antibody (12) attains highly precise renoval.

for tefhotgChh B aiRaa kel cs WB A agas hdi)sph&@eD&ing a hazardous substance

removing material (10) in which a support (11) supports 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 phase atmosphere. Further, the antibody (12) captures
a hazardous 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 sterilizing and
deactivating some kinds of hazardous substances (20).
I'f the antibody (12) havingsa function of sterilizing
and deactivating a target hazardous substance (20) is
selected, it is unnecessary to incorporate the
stetiBing afdl @sactioatind ®hie Kiddsng hansddessibitaatds R0}t hef the antibody (12)
hazar dous substance (20). 5 In the hazardous substance
haviggrav fungtioe tdfoderilfzindh end rdes@ivatih g \ve tir g @ Nhazhudeus Wplpstdarice (20) is
(11) may be nade of a humdity control material that
seleddd, litols SinhetEseiry Yo @Eorpbeutaiibitehhniquat faspdiiznodndt déactivating the
anti body (12) so that the antibody (12) becones
haAaedduy GubsBihck (B0Yabove net hod, the hazardous materi al
(20) can be renoved with the single wuse of the

haz g gieuiga Aok 3iseante M vife ARURYd & thé sentlivehtion, the support
hazar dous substance renoving material (10) of the

(11PHRELPE nidd¥eiTtd Bilmidi c@htrbB mataRb Bl ohtréleiHiehiisedf e ambient
t he hazardous substance renovi ng nethod of the present

atnld3PRARE bothe ahﬁb@dymgzﬁﬁth_@tftha a SN2 ekbmkhadtivweuppor t s
an antibody (12), erein the support (11) is nmade of
a hyy gikta¥otORleliRl, e tardradustiAbrigiondy eAsbdematiel Yvit the single
an ambi ent atnnsphere of the antibody (12) so that

usel dFehERizbRIDAY sibkancd e S Mefelive(1035 Wth the above

constitution, the antigen-anti body reaction can be

applA agbak@ush@bsthRéabvRb hierilaasy dpus sefst afedtion, which is
(20) in the gas atnobsphere and appropri ate sel ection

cap@ble 8N vl BaAY if ¥R MakdradiRs sibsGhly RARTINEE eei¥AVaf thé) present
whi ch a hazardous substance (20) to be captured is

inveResl fis @dmpbBed@dfliat 4uPort YPIE (1ADsLPESHEEn (ailiﬁﬁodg (12), wherein the
t hensel ves have a function of -sterilizing an

sup?slatqn)vgtth é‘pifﬁuﬂﬁ'ldﬂgscoﬁfrphﬁlé%ﬁgpﬂﬁt SURESIAREATIfy2) an ambient
f an ‘antibody (12) 20 having a function of

atnivlsSidré bZIhB AnAPsHy@Fdd thad the Sntdbdde(UBL bdamas sane.
substance (20) is selected, it I's unnecessary to

I NncavpRiR gbdRecdnSEhinbs|UBS ahfgenSiRibolly ZkdgioaNEn be applied to the
deactivating the hazardous substance (20). In the

rentb VGRS AR Badiiis 306Rarc8 (B iiR tho Bk Qtrhadpherind Qt?)pﬁobﬁate selection of

present invention, the antibody (12) is preferably -

an &tk e M1 BHHabRAMHIF Precisd Terhbeal 3R tWHIGHY hbdddoeaibignce (20) to be

obt ai ned by various nethods. Wile, with the above

cap@BS id el UhdaBbhOshnid ntfdldaisni1Dy tHehesehas hReslY function of
(12) froma chicken's egg attains easy

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
coﬁstitution, the method for obtaining the antibody (12) from a chicken’s egg attaing easy

mass production of the antibody (12), resulting in cost reduction of the hazardous
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mass production of the antibody (12), resulting in
cost reduction of the hazardous 4 substance renoving
material (10). In the hazardous substance renoving
material (10) of the present 4 nvention, the support
(11) is preferably subjected to antibacteria
treatment and/or antifungal treatnent. The anti body
suigstappe reneringyeiaearl 102 protein, and particularly, the
chi cken antibody 5 (12) is food, and the antibody (12)
may lacbemeamdous pibeertenrestaving matatial Kt the gagseqt myention, the
These proteins m ght becone the |ure of nultiplication
supplortfd ¢} iemreferahly swbjeted o agfibacteripbirgaiaent angd/or petifgngs dreptment.
(11) is subjected to antibacterial treatnent and/or ]
ant i Thengaibody (EAtispninciasllab aveteinnand ippiticslatly otheothigkiga antibody
bacteria and the fungi is suppressed, so that the
(12 ag Bnodoared thelnstiberdye(12 bmay iznepmpanara prioteinl otheiden fissantibody (12).
suitable for long-termstorage. 10 In the hazardous
Thexghpiotaiee nrightobdcomenthe dnjeapf mdlipladation eof gragtssiat and mold (fungi).
invention, the antibody (12) nay captures at | east
Howmeethdf dhel suppost Hl) aiscxub{ez@)! e hrithastéritl gmatbeeot enilar antifungal
fungi, viruses, and allergens. Specifically, the

trefimeniens sbavacmubipliciiom ekihabacteria 8nd the fusgbtscuppressed, so that the

( St aphyl ococcus aureus, Staphyl ococcus epidermdis,

hazardpus lsebsdtarice ysmowhg metsoieL{19) b&aaids|suatdetdn deng-torm storage.
Baci |l us cereus, Bacillus subtilis, Propionibacterium
15 deribs hazandoustmubithics mmoGmemmptssial (M08 dfdbt présent amention, the
Pseudonbnas aerugi hosa, Serratia marcescens,

antibedk b2 deey zaptepact fastSonechrzentvus gebstamse )i sskected from bacteria,

Legi onel | a pneunophilia, Mcobacterium tubercul osis,
fungiyd virees| i ksl calleGeas nefpedifrenllyacther ibactefiheincldlgi for example,
i nclude, for exanple, Aspergillus, Penicillius, and

Staphyldespus | ($taphYleeocsius Lmwens, nttaplido¢astiu epidgrmidis, usmb  the like),
coronavirus (SARS virus), adenovirus, and rhinovirus.

Micrheocgh$.c Bgeitius iantiragie Bacied Icereys, Baeidua|subiilie niropmmibacterium
cat allergens. The hazardous substance renoving

acnpmt and #he Lke O Ofam-pesipye decieripneeh thserdopmnapacruginosa, Serratia
deactivate the bacteria and the fungi out of the above

maggirshandwsholdetia esprcks Séreptohpesins gusemprinalegidnedle rmgumophilia,
render them bacteriostatic while sterilizing and .

Myeehestaripa ubgroubnsisy kpdithedikeras Grag-nedagivg daieria. n Theefungi include,
hazar dous substance renoving material (10) of the

for gremplet AspergHiusoReniciHins, aml %dﬁdogpqrylm,o nthcovirgags éndlade influenza
formng the support (11) may be a fi ber.

viruses, coronavirus (SARS virus), adenovirus, and rhinovirus. The allergens include

poliens, 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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In this case, the fiber form ng the support (11) may

have an official noisture regain of 7 %or higher in

the hazardous substance renoving material (10). 5

Water is essential to activaie the antibody (12). Wth

t he above constitution, the fiber keeps nuch

noi sture, so that the humdity of the anbient

at Mp&pdrds esseftidl he aeiMatdtdyantibd®) (1Qan Wathi the hbasecbnstitution, the

sufficiently for activating the antibody (12). In the
fibehBZapk Gnith rseibate BE that eruntigityref Skiadlbidnt @)medphefesf the antibody

present invention, the 5 antibody (12) nmay have an Fc

(12X cha bk ifiddedsed sufbioRded forahvitine tBappivotly (12)) . Wth the
above construction, the Fabs (12a) that capture the

hazgy gheuszsdbsd ﬁﬂﬁ@mcé 2N oEAE natdrai GB6) SUTHeREESent iiBhtion, the
the support (11) to increase contact probability of

antibdtsy ﬁlh}iﬁ@j’; HsarSRDGRBMERt 5 20hdddowith theFsabsort 123) |

enabl ing efficient capturing of the hazardous

SUbBLANGE ab) condRudtidnt R IdE AU B UBatSdABhik @ MeChd-8RMVE Bebstance
material (10) of the present invention, the antibody

(20)( @) arfBYed SutSRROfbBAthe Fubhst %L'I}pt@rfhc&&é'e) cdridc® ljﬂbba%ﬂzty of the
linker. Wth the above construction, the degree of

hazdri QR4 ARcet (20) aNtheREyY (1763) erBli dﬁ' efficidtRRApturihd bY the hazardous
becones high to allow the anti body (12) to easily
subsdRRE@APh to the hazardous substance (20). Hence,
renoval performance is enhanced. 15 In the hazardous

subgst @B Qﬁzﬁr@@i&%dﬁ:@taﬁ@é BimhAlind AfterRd (Idgeofpﬂagﬁﬁégem invention, the
i nventi on, i ndi cat or may be provided which detects

antﬂéiﬁlyf(ﬁ) Wik Me HREd 6 tHeh®: ﬁdﬁ(lﬁ?@iﬁoﬁéﬁé liAiyd. outputs a

si gnal” when a detected ac Ivity degree becones | ower

t hawid tBE QUS¥LEMsBGion2ehd ¥édYe UL BB m \Witthe bRELARROMS) on the
constitution, whether f he hazardous substance renmovi ng

suppRit @1 ) Bbcon?ld HidiPlo ARA BR dﬂﬁ@gd)ﬁ(l(i)\ﬁ@%mrap?ﬁoaéﬁ 98! kg R@ardous

repl aced can be recogni zed. In this case

substade €A OF [1eR3k, EMRABpérforfRhed isWhRihcad det ected activity
degree becomes | ovver than the predeterm ned activity

deghefie iNAz4rAGushadaladed) Seridiind AMEQial (EOPYT B gi%&@ﬂllmentlon, an

(10). Wth the above constitution, whether the
indid¥erandP U PloRedean&Bich eToRC 8n REGHY Aegree of the antibody (12) and
outputs 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 in 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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25 (10) can be used and whether it shoul d be repl aced
can be judged at a glance. In the hazardous materi al
renmoving material (10) of the present invention, the
antibody (12) lowers in its activity degree due to

t he. existence of noisture. % Therefore, in the case
of storing the hazardous substance renoving materi al

( L0Th&tford, e tHe @&EHM stdreiht hafbrl dhisaubétineaadbling Matérinl (10) of
order to maintain the effect of the antibody (12),

the plRSe ARRLEOHH SURTOLANESH 18 TRYr ARG niFitghited ef{cbOdf 1he antibody (12),
preferably stored hernetically in an atnosphere for

the %E%@(Q% @%s@né@fﬁ%ﬁfvﬁ%hﬁtérﬁl A 0)PRIFRLIM fbrdB hamskidblly in an
C and at a humdity of 40 %or 1 ower.

atm@iﬂh@ﬁﬂ%} bt RloY at b RerkpEeatGRSIA a%n EHﬁNB&} £8 a2y dopsd at a humidity
substance renoving ‘materi al in a wet condition,

of 401, 8f GRfert 0 Mai Nntain the effect of the antibody (12),
it is preferable that a fiber is used as a humdity

CONkiBha iRl ihahe &fself8to? iR %Oﬁeizal(dl)ﬁ@ s@%ﬁﬁn@@?e@ﬁown%ma‘wna} (10)

containing an activation Sstabilizer for the anti

in a(vaeazoﬁcﬁmﬁ}ﬁ RebiRt ﬁﬁnhﬁi‘czﬁﬁ‘ ghefdiRBf offie Bﬁ‘tﬁ)cnrdz M {tYs preferable that a
contr ol iO material. The activation stabilizer

ﬁbet}ﬁbchéé‘aea% Hhyeeie! co(n%y GRfdrl of kY s@fﬁfﬂﬂ%@g add evater containing an

azar dous substance renovi ng naterial

actp?itﬁﬁ%%b lﬁiég’ ?&tthé’ BnayRE2) iéﬁﬁgetgdtéc?ﬁf th¥ A%r §sﬂth@'}{um1§hty control

a mnpe sheet Al so, a mask

mata-ﬁaqv' ?ﬁgaeﬁvtaﬁoﬁ Ekﬁbllﬁ%aqmqaés giy&%&xg@g,%eﬁ@w'emnpze

mat eri al can be proposed the case of the

maskpd ?i&)ardduts Shﬁstﬁ}{c@fr@ﬁl%mn% ﬂﬁﬁﬁalt (19) baagy ﬁ@élﬁlt invention can be

substance renmoving naterial i's”interposed

usec%’&fré’@lg%fﬁn éﬂtePg 'aﬁde% ﬁtéef? mter and inner cloths

|r per able I hner cloth (33) has

hi gﬁﬁs’b,( %'Egasp&?ﬁﬁﬁﬁ%{r dbd Wit B Habg d8hd sbefalBARR vish@ferial (10)

cl ot he above constitution, the air

Canggpﬁgpgcp inner cloth (33) has higher air 20
ability than the air permeable outer cloth (34),

SO {hat AR fadin@oYdeR JriveRUIPRat BE Bt RIRASUbNance removing

contacts with the hazardous substance renoving

maté?atl ?i(?))ails 1ﬂt&g}bsecﬁ9&€vl3@i{ AbhRSr aﬁ’%&ﬁi@éﬂl@ Butef atdBiner cloths (33, 34)
dy ( rief Description of the Draw ngs
and the air permeable inner cloth (33) has higher air permeability than the air permeable
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 embodiment
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25 FIG 1 is a view schematically showing an air
filter (10) according to an enbodi nent of the present
invention. FIG 2 is a view schematically showi ng a
mask (30) according to the emgbodi ment 7 of the present
invention. FIG 3 is a side view of the mask (30)
according to the enbodi nent of the present invention.

oftﬁe esbniVpeetbar Carrying out the Invention An

odi nent of the present invention will be described
bel QUG B 9Ltk hiewbGhe Jma%laqs? RcHATA GAHS eBYBGHAME B the present
renmovi ng material (10) according to the enbodi nent of
invkR&nPr esent invention. The hazardous substance
renoving material (10) is conposed of a support (11)
10 and an anti body (12) supported by the support (10).
The support (11) is nade of a hum dity contro

BedtN164d flr @Jﬁ?mm"ﬂ% FavidHfibgli ty of the anbient
at nosphere he anti body (12) so that the anti body

( 12)Arp§ﬁ%§e§t%f‘t resdrit Hﬁf‘éﬁthﬂpﬁe él’e%@ﬁbe%s’oetlcg\@ in detail.

hum dity control erial, for exanple, and

Suppest 1(dhblws WZQQO&OM%% %m@vfﬁ@\ﬁﬁﬁ‘telflﬁb ﬂoz'ac@ordlng to the
nonwoven fabric, or the litke. In the"case wh

emf,d,&}ﬁgmc&f{p@?[%erﬁmeﬁg&port (11), a large noisture

content of the fiber 1s desired for adjusting the

hunh%taéz%ﬁow b@{ahb@g&%@\hﬁgapﬂs@&[)eco $N@nAOEPREY support (11)

(12) so that the anti s act’i ve.
d% kil M5 s d d) d. preferably made of a
a 1 h%l n S n of g{asiugém t(ﬁre regain of 7.0 % or

h' ghﬁE SU é‘?%lﬁ{}/o?{) ﬁﬁbb%elﬂﬁfﬁﬁcﬁ 01 Blafridl ttgig'rcgﬁt?{g@ humidity of

regain o r e nmost pre

the m ﬁ%gﬂek@ bf"lﬁh %B%)H& ?1 )egj"“tlﬁt Phe 20y % becomes active.

rern ICIa nmol sture regan ans

Fibﬁigis b€ Lﬁ@@# 9@?%@?&%11{&&% FoniB A fe?i?pti@f le{h%pig' Qﬁf ﬂié'héu%Bon (11)

een g perio

maﬁi}ge&ﬂ Sie@ Ala @&enQa@ﬂg a‘ﬂon%ve{‘i BlarcR5 s 1#ig] afd ¥R case where a

Specifically, the official noisture regains

ﬁbe?f RYPNES bR sv]ﬂ{b@nnglzaa alélgf%yl?%[)&ﬁhé CcoBie £108 th€ HilePs desired for

and W00 tur ers, rayon as a
adj%/s?ﬂ%ﬁﬁer hiC 0}3/ P efe Bhielt Bmdlphereorhe Zm@oo%ﬁz (P2 Pso”atlfic ntibody
(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 % RII (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
rayoﬁ as a regenerated fiber are 0.3 %, 3.5 %, 7.0 %, 9.0 %, 16.0 %, and 12.0%,
respectiveh-(. 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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25 respectively. In general, natural fibers and
regenerated fibers have high official noisture
regains while synthetic fibers have | ow official
noi sture regains. \Werein, sgnthetic fibers having
speci al structures have 20 % or higher official
noi sture regains 8 The antibody (12) is a protein
r eadihievetibedyt (13 is-saprotebonvctiveentigemansipedy faactn)yppedlieplly to a
speci fied hazardous substance (antigen) (20), has a o
spenifled huredsiszabetan (aotignn B0) ke 4 molequls size-ofajpetinm, and is in a
nol ecul ar form A pair of branch portions and a stem
Y-ghaped molegtlat frenmantA peidyf btah2h portionkend asitemp @drtion of the antibody
nol ecul ar formare called Fabs (12a) and Fe (12b), and
(12} live thea Wsshaped tr2iddcutza foum ard badledal=s ddzs) subEe 4hd)e, and the Fabs
(20). A kind of the antibody (12) is determ ned so as
(12bd capure elsplzdrdons sutetahca@0pf t he hazar dous substance
(20) to be captured. The hazardous substance (20) to
be eapindre&dhbyntibddy @0} isdadgm(ide) sd actouctesshaet @y tha, kind of the
fungi, viruses, allergens, and Mycopl asnas.
hazapkos Substnky (200 he bbagttaecida Thehardslout substanaei@0g to be captured by
St aphyl ococcus (Staphyl ococcus aureus, 10
the Statirodyo ¢H2c uscleddsd dactedd, s furend vituses, | &leygens, and Mycoplasmas.
M crococcus, Bacillus anthracis, Bacillus cereus,
SpdBifinal 1y utheshaoteriai inclule,ofor @rnathplet Staphyloacdvas ,(Stphylobacus aureus,
i ke as Gram positive bacteria, and Pseudononas
Stagleylogicoas @pidSanidad, | andnrirec Hike)e djcr®dockiso| Bieillw esthercisa,Bacillus
Streptococcus pneunoni ae, Legionella pneunophili a,
cerddsc Bhaitihe sutiiiist Plopionibhaotiiam aomes,tand the kke as Gram-positive bacteria,
Gram negative bacteria. The fungi include, for
andeRsembmpnaseastginoshs Serrgiid masceséeani Butkhbldsyia Kspama) Streptococcus
Cl adosporium The viruses include influenza viruses,
pnenafoniay i legtoneBARBeunopsiia, Mybebasténiws, tubaguldsisnemidr the. like as
The all ergens include pollens, mte allergens (nmte
Graeaepgtivs ibagtepa.odlind fngaimdiudat foakkanplengeafipesmergillus, Penicillius,
dandruff). The anti body (12) cannot deactivate the -
andb&tddespaivand Thee virusegi indude ddfluches afboves, sobshamee $SARS virus),
but exhibits a high adsorption effect to render them
adehavituest | @8l ahinovinks. | e Theenlldrpaisngncdindt gediens, vaditengllergens (mite
viruses 20 and the allergens. Referring to nethods
dechbompoging duoduris)t drel eatt allkoghns ((h2fs dudmf).ar Bharettiodly Gf2) cannot
a nethod in which an antigen is admnistered to an
deaativana lthe bedierds aad goatfyng dub o ehe abevre eghstances; dhibiexhibits a high
and the |like and a polyclonal antibody (12) is refined
adsbrption teffecitib oamdlet thenelodcterimstatic 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
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“method in which spleen cells of an aninmal to which an
antigen is adm nistered and cultured 25 cancer cells
are subjected to cell fusion and a nonocl onal anti body
(12) is refined froma cultgre nediumthereof or from
a hunor (ascites) of an animal in which the fussed
cells are inplanted; a nethod in which an anti body
gerefi2gllyl modiied bectefis, plar cells, brsrgmabeillsm ohidh Geibedy p@lhying gene
nodi fied bacteria, plant cells, or animal cells to
is inrbdicednthd adyletho® diucitich gehitken So iwHiEl0 dhlC@bgerARdadininistered is
nmet hod in which a chicken to which an antigen is
allaatil 1ol Jay ehaehrmie gl oded cliokdnayhtibady TIING reftkdaRemdyolk powder
chi cken anti body (12) is refined fromyol k powder
obtaipt@ibyedertlizigd afid bplai-aeyian theSpdIR ARy iithubh®gy Ol Bf @fl the above
the i nmune egg. O all the above 5 nethods, the nethod

mefhotls,ahé Aletoddof Hiaimiig te ditikobiz)(12Y @M ¢itiek@Rtibody enables easy
anti body enabl es easy mass production of the anti body

maésl Fodut Gst Gif e tMEbEGSID] rédhRidR TR deHSoSHRShAAERUs substance
renoving material (10). It is preferable that the
renfoVRROhEtefidll)10).S subj ected to antibacterial treatnment
such as coating of an agent containing an

ant iidigGhefeiable MEEME saPSHOMN 17N dufbiiReR totdhBBLIBM tRBEkEnt such as
as 10 coating of an agent contalning an antifungal

coadlfe B an Hpen@&dntdiRiklY dnladtibh&ted]li ehPH N MiiBiae tBatn@Afsuch as
particularly, the chicken antibody (12) is food, and

coatii€ ol ARAY céridihinEoh aRCRRFRHUNMEA AHetRIiBo®} () ik B&Rcipally a
the antibody (12). These proteins mght become the _
proteitt, @andOparfittliid P the @hicReh ehtiRAGt @RY 3 &, hHAGhe antibody (12) may
However, if the support (11) is subjected to
acc&ﬁf;hri%ﬁ&ﬁ@&éiﬁbﬂféﬁﬂ{aﬁ fhePditibb@n o). t rBRdsBBRteins might become the lure
mul tiplication of the bacteria and the fungi is 15
of SMRIYIRESG of HActeARtant RnHAZ okAer, SHREd @ﬁ'}?ﬁ}r{f €MDY Vik NGibjected to
material (10) becones surtable for [ong-termstorage.
antibA@erddlt dndasit Sitifiad daB Mehineng ahuRgRP RN MCIHEARRIEAMNIChe fungi is
silicon quaternary anmoniumsalts, organic quaternary
supPRRRAl bR kieShazaidbua Biskemice P&hyARE At Srial G 10} QBRhes suitable for
silver-support colloidal silica, zeolite-support
lonShdrivetisragaNthd BRtibdcteial/Afifhilal &E@ﬁﬁ MRMde oi48hiR%Gilid¥@NGuaternary
there are a post-treatment in which an .
amrabhiuRagHe] biahhia tfubferRgR hmAgSim isalt bid RIS b1y he@bls, chitosan,
applied to the support (11) rmade of a fiber, a raw

silv&ﬁi@%@ﬁr@bﬂo&m tsfiita, ZOAItOYIFBEIRGY dnd WRI Gk, @S the treatments
anti bacterial/antifungal agent is nulled in the step

usnggfn éhﬁgﬂiléﬁléﬁ-’d Y pdstitich@hient ANPRHIAIah NBiBAROON tantifdkal agent is
immersed 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 comyposing 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
y-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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Referring to nethods for fixing the antibody (12) to

the support (11), there are nethods of. a nethod in

whi ch after a support (11) is subjected to silane

treatnment by 25 y-am noprop ¢-triethoxysi|ane or the

i ke, an al dehyde group is introduced on the surface

of the support (11) by glutaral dehyde or the like to
1malsrs@av1ﬂt8 @n ahﬁ’am d6luE6R up aﬁ@ﬂtﬂ%&i @2} fokadye 16ﬂ%bdin@ BRreby fixing

in coval ent "bond; a neth in ich an untreated

the34ABOY 1030 the Syt rsﬁahb@rrpwaehaﬂu@@ bt isQhtroduced t
© an }a(ntlibody 1(1%9) @Fgause i on bodi ng, ltiﬁdeefée} 55 oHeRa o

a stlb%drf‘gll) ﬁﬁﬁngaﬂtsb@d?ﬁé’d Gh2lioh $B6p $8RPRE colvdibhi bBnd between the

i'n which an al dehyde group is introduced to a
aldSHRRYrbuy{ drld ar@Mivogy %lﬁpﬁ%éthrﬁﬂlnf@ﬁ% b QBForO1qY Iﬁa\hﬁg a spec1ﬁed

cause coval ent bond” bet'ween the al dehyde group and

ﬁnﬁﬂ&ﬁd@%‘b’uﬂ #Qon-@orraea %’Qm' AhtieBhF 1B SHPROMEMGA Tk WKk régpolymer

a specr i'ed 5 functional group i's’ion-bonded to an

ha\ﬁﬁ% ﬁérjl-%%nctl@ﬂﬁ g?oﬁ?fs%%e‘drbn"@ lsv.gdl])oﬁ @9] Y hn alRMygroup is

I'ed functional® group is co on” a support

d 0
mtrg%é%edgrt e RAERCRY SR o HAAHC S Suiory (12

‘HeftH 'tf?@gbécffgca)ﬁmctﬂ?lﬁ%rﬁup tReuRR e IfJHRdgrBfi’ﬁk fetd &h Bﬁﬂrl | group of any

gr éup includes group (Ris an al

y group o

kof ﬂ'ﬁﬁyll\ﬁéthgifg)%yl htht NEIZ!H) ﬂfédNH%‘ ﬁgoupe)fﬁ%_éHh%Hz group, the

group,
. Further, there is a
CH@%% g aﬁfbﬁle%h oF

functlonal group on the surface of a

sup r
o %g%%@%é id Oé nwgngp%ﬁgg}%% glf%{n&gﬁg %rf)lkﬁ‘ Slté '}:}%nﬁirfagf QHR support

(1 1? & qu%H &1 R)Vﬁlo%gr gngeérw Oé;ﬁl(\/fm%’ ﬁ?%bﬁ@&%ldogrogmmc acid)

unctl group an he SH grou

or IR ﬁlglg&g%&lude afelﬂr.e bm | x m%gecﬂ%u% fl\e/g{o-&g and an

anot netho e enp oye

mﬁ%@?gg 6ﬂfiﬁ£gﬁﬁgg G?ﬁﬁﬁ%g&%%%gbhﬁ% Q@bantlbody (12)
s 'Mof’e%c %gotﬂﬂ'o%qgﬁoa Yhia6e eﬁfgl(ﬁfea ng? RAMith GlhdlebQe (Fc receptor,

cause it to ded tothe FC ("12b the anti body
proﬁ ' | Bhd eSike? $Bichli ggezﬁa%)( ﬂ;&ﬁr\sdft@ rhecml% ) B antibody (12)

azar ous substance are arranged out war ds

is ihRGLELPBR e %i%):eh SR8 (l@%%@és% il 13 HeUHnAed fo the Fe (12D) of the

possibility o azar ous substance (20

antﬁ)aa}$ ( d%)Zakn 1SS hde! i’H&ngb@ (ﬁs)' fol eRltuGAPS Yol oS sutbgl%nce (20) are

Zar us SU stante
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 maletmide, NHS (N-Hydroxysuccinimidyl) ester, imide ester,

EDC .(1 -Ethyl-3-[3-dimetylaminopropyl|carbodiimido), PMP1
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ant b TN AR s

The anti body (12) nmay be supported on the support (11)
through a linker. In so doing, the degree of fteedom

- of the antibody (12) on the support (11) increases, SO
that the antibody (12) is egsy to reach the hazardous
substance (20), attaining high renoval 25 performance.
Bi val ent or nultival ent crosslinking reagent may be

_ W-Ebiwléﬁli&dﬁﬁﬁ@mﬁnﬁép%i&i &alskMeti benéd-SelbdtSleRdbonded to a

mal ei m de, droxysucei ni m dyl’) ester, inlide

targ%?tfﬁ{otionﬁ%oﬁ%u (ﬂ%}\)%]?{l %ﬁup, thd NI gRIupl Ry COTRTReN), land the OH

carb odiinido

groﬁﬁ? [ pul¥aleicrdsHRRREN Yk dts ReAmetfont MRk Bistances (spacer arm),

sel ectively or non-selectively bonded to a target

f 1. onal h i
o BT, AR L SRS i U6, e 40 09 0) m v

aboB093" 3 BeRKRadl ff LBl RASSIANELNO 1 iv?évé‘ﬂ?@ﬁilc{e%@%%ﬁﬁring of the

ore, tance can be sel ecte

hazfdbii E]ugs%liﬁ% ?itlg?it%‘pm&%bﬁ% Uhlel: 4 1iﬁ?%1r§§{_9t iéﬂﬁ@é’ hn@dSto the Fe

nm accor the“target anti body n view of

(lzﬂéf;tgé%ﬁb&?g&#” ng of the hazardous substance (20),

prefe e to select a linker that will be

g 5, R P 000 B g, gy
bon?@d {hclé] lﬂﬂkgfggg RRARY tohddd t@?ﬁ@?ofﬁé%ﬁgaan%% Elggétlhhé in which an

urther bon to a support

BT R pod e B A et fokiel o DRRIFRR (A BT
( 11ﬂ"h§r?1)ypp§gtg¢i95 I’na?rétuh %@ﬁlf&é%'%@'rf?g %t@cgtlilﬂ etagﬁvity degree of the

activ ee o ant out putti ng a

ﬂﬁ%gcgﬁ 1 \dhén hfe?@&@&ﬁ(h PR bdcBRHEs Aower than a

actrvity degree. such an i1 ndicator Is

pre&%@ﬁéf??if HeDfee, ﬂesdagéggig@igﬁtor ?%Q%E@H&? W |{h@ hazardous

mat eri a can be ‘use ou repl aced can

. . g I _
sub%%ﬁn&fe%&%@ingﬁgﬁtaég @ﬁgg&{ ﬁée h%’ﬁélt z{enéit 52185191 &rreggac%cg gan be recognized.

I cat or rate
' N ' .
oY i BEGTER, Es \IRD 0 BB ey

i coators -2 a0l ydiacetyl .
o e, RS 18,80 gL A B0 o
claredCNARSHP rﬂqd(ﬁ ?ﬁg@led; Egl?&%g%@%g% eﬁh‘nn&ih]e@eg @mpﬁ%ﬁﬁg Mfich causes color

stress, an exanples 0O

charg%gl@{ %ﬁio@éﬁ%&@@ﬁﬁ hETR V4R e FRE ihRbast JPhatid 4rl€ and e 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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<Appl i ed Exanpl e 1> The aforenenti oned hazardous
substance renoving material (10) may be used as an
air filter (10) for an air conditioner and an air
purification system Wth thﬁ%air filter (10), the
support (11) controls the hunfdity of the anbient 25
at nosphere of the antibody (12) so that the antibody

(12)rheeOnRS gﬁgﬁddéﬁng éﬁMe@@a h&RPAduS ashb&g?c%f (2b23p601ﬁcally, and

anti gen-anti to arr purifica

GBS TR PR o Dy RURi SRR YDl SUBE RO o b
cafiteli 4 4% e mﬁeﬁ %ﬁpgsa%orﬁ% fyaagpfogha@se&eﬁ&ﬁ bt t%@lal\;\%bocﬁr{ﬁ)

Yy precise-arl urif

h az ?&}P 1@1[;%5; 0@' 28}’[1})0813? eg 22 alﬁ)a&/% r Sd ﬁln%¥1(§1$ ste?ﬁzmg and

can be pér appropri at ection o

ORIl B SR SR 0 P OO, 5 s
cor?lﬁﬂg tl#%' tgaﬁu(ﬁ.{es I?&Zs%rﬁ% M&ea a?m% g?g‘gt ﬁ%grdous substance (20) if

I'S unnec sary

O M T O b

o MR 8 Brd s 1%?]1&%5 egﬁelgp%gl\?gﬁﬁlrgﬁibmn 56 the air filter
o B AR bk e
o R A L b1 e IR R o
I ) AT o

MRS bl f D5 SRR MR Bty 02

conﬁ?ﬁgﬁosth?‘%ﬁ\égﬁlﬁoc@p@gj beedco } g 2> 15 T_he

Y .
orementi one ous SU ar?te renmovi ng nateri al

(10%@2{}&)&@@%&3 a mask (30). FIG 2 and FIG 3

sho accor di ng to the embodi nent of the
Pgitﬁgﬁtaﬂ réﬂgﬁm"ﬁg rl]’azaam‘%? o nlﬁ%&%@gr@t (D) g be used as a
) masﬁc‘?@b).

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 the hazardous
sﬁbstance (20) becomes low, it can be incréased only by replacing the hazardous substance

removing material (10). ‘The activation of the antibody (12) lowers in the existence of
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20 that connect paired ends of the m nor sides of the
mask body (31). The mask body (31) is conposed of an
air perneable outer cloth (33) in which gauze woven
fabrics are piled, a net-llkﬁaalr per meabl e i nner
cloth (34) forming a pocket “inside the air permeable
outer cloth (33), and the hazardous substance renovi ng

moﬁﬁlr@rdrﬁl thefekGh:, AENRARAAGuI AtisBBed RenRSK BlaterAP iio)j fo‘Feplacement
K (30), when the ability of the antibody (

musteﬁp\éeor&mnf@w dRHSitioR UDBLANSE AR mBREAIRS bf’\ﬁhe 'ef‘fect of the

can be increased only by repl acing the hazardous

antBUES L(@PLqt id %@é’ﬂaﬂl@ Me@ﬁfeﬂkalﬁégt))re mehﬁ%doﬁg‘tshgﬁa&g removing

the” antibody (12) lowers in t exi stence of

maftBhPB 1 ﬁ] a@%o&@%r@?&rsﬁ)fraééﬁ arf% EAQHS is#R$h cb%tween 18 and 25

reno g mat er i (10) repla ement nmust tore

0 =
C éérﬁc %C q{UY?lgﬁg die Elg g/?? lgg{?r (12 ?rfﬂ} %ﬂ?%&ﬁefi’g mtunﬁ)hcatlon it

r

BB b, LA S AU TN b
¢Jn the range between 18 and 25 5 C and at

gﬁ(ﬁﬁpﬁ%ﬁ%ﬂ of 40 % or |ower. Further, for suppressing

baCtVthll g'bnﬂréjetdf%é ﬁl%gk ?r?%l ‘ﬂhE anh enoérﬁf‘bgﬁg é tib® cp e ngphed to air

oxygen absorbent 1n c nation or to or m pur gl
N e&éf;%t P BREh i vhich 2
f .
il P BILORPD AR o

selel:ﬁoﬁ‘. olzft?tlb?)ld 12 CeS&% ) ihés kb? 5&@1'% re? lt aye a tion of
? % fe ¥|onﬁg¥

sp eC| can b forne y appropriate

DR Eﬁa‘*’élfvﬁﬂ@ R A A T R

unn%gesgaﬁ-é% Q:Biﬁ%nﬁuﬁétt ne t%?cg)sternm qg{] (?éa‘aﬁ%%tlng 21 falz‘%et hazardous

unnec ssary to co e tec

subﬁﬁlqce tg@%.lzti&sd? (i?r X8 8 H.a?ﬁl% fﬁﬁén{g)ﬁ tg Eﬂ? %a?%]eh ﬁaéag&)c)us s(zbstance

jlazardous substance 15 (20). Moreover, the hazardous
subst ance renoving material (10) is interposed bet ween

the I\/Pdréo@:? Mg g@%&ﬁd&}g abst = %H{éggsgcﬁg&ﬂﬁlhﬁ(ﬁz is i%@r;g@s@g between

the air perne e 1 nner C

the B 8 jbld Sl élmnhé}eclcﬂM (:4%655%1%' e W IRImEH fink3dth (33) has

ting In easy contact
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) 1s 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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noi sture contained in human breath to the hazardous
substance renoving material (10) to 20 lead to

accel eration of activation of the antibody (12). It is
noted that the hazardous suq§tance removing nmateria
(10) is replaceable in the mask (30) in the above
exanpl e, but the mask body itself nay be conposed of

1hh8ble NAZANIQUSILSMRSE RARSi; HRID(10RbLtHe aforeA@tioned mask (30
rep repl laceabl e as needed. <k§§ﬁ?§ém%%gﬁplees;325 sz?e mask (30),

or n"f‘affpﬁ@ SRRd ANedcPRERNHEMNS BIPSIRBEE bEMRVANBIRY ED)i 18kvers in the

may be used as a w pe sheet (10) in which the

ex1s§a‘ﬁ9@9f tnofshdk. | $hdrBrofe, ?&el%h%l &Hﬁnafﬂ@ﬁmﬂb@@f b efbct(cE@e antibody

be stored in a dry condition as well as in the

(12) ﬁéewﬁ)fe shog (1) far s@&%@% 8§ ViA%8h&ays 1§?xk%§ér§ﬂ9 @tored in conditions

enovi ng rmterl al (10) of the aforenentioned nmask

that(tﬁg)humxﬁft%r%}ﬁtrgﬁ ke Gs| t‘Eeas Brtc((m‘f“ﬁ 'n?a[&ie (Tthﬁ fiber and water

activatio e anti body ( [ owers in

con%gf;ir% £06&iRko ﬂ%ﬁ' or the Ex?tftﬁ)rd? (130 “su&kpﬁbggl?@errm is %enetrated in

enance o ect of the anti bod

theﬁ{,é}?g?g%ﬁ}m i'tg}:oﬁpol%téﬁa@r ed in a wet condition is

pre In conditions 5 that the humdity

con @l 1, 0% Wgé E}?éet ttﬁ@ Ofrftibbdyl YedcBolBAELOSp icd to removal

fi ber and tal ning an activation stabilizer

oftl{eﬁ{&QSU%g{%ﬁg%@b%@ %%z?slﬁglﬂt %ﬁleﬂ;. ycerol, is penetrated

contr ol naterlal Wth

t h eF\Wc e@@ﬁ@r‘ 1131(3319& é:fekﬁﬂ%frad%] g&‘?ﬂceﬁi@h' ;ROgich aatdhdus @1)ﬁbstance

app enov hazar dous substance (2
! {E%g SRRE:b ;gﬁh)f R §9dc8i8n of the antibod
aﬂ)@éﬁl Al T 8@? ?Sggg%ﬁaﬁn whlg{wl‘i a?ardous 1 of the aphiboty
(12 )substance (20) to be captured is specified can be
performed by appropriate selection of the antibody

(12 or%%?oyo?ﬁe rklﬁ?fgeof('a éﬁ’és dgﬁgt Radi gSruhdiZon Q?Vﬁerﬁmng and

fun 1on of ste I'zI'ng an Ivati ng sonme ki nds

deafliva @5199%(&%?2&2% n@%n Qt%]ance%'@()} %H%Qéﬁre iif {sldhnecessary to

unnec ssary to e t echni ques

com%} Rthe lebh %B%%ﬂ géﬂﬁﬁl ¥ahd ﬁ%c?;ﬁt?ﬂ%f%aré@%ﬁia@@d{% substance (20) if

stance e anti has such the

SfBElioRAAL SoMS HAHRELREEsthtdd) 20
oo 5] PRy 0 Ao e bk
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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The present invention is useful for a hazardous

subst ance renovi ng nethod such 20 as air

purification, a hazardous substance renoving materi al

(10) used therein such as ags air filter (10), a mask

(30), a w pe sheet (10), and-the |ike, and a storage

met hod thereof. 15 Cainms- 1. A hazardous substance

removing nethod for renoviag;ashazardous substance

(20) in a gas atnosphere, using a hazardous substance
1 re

- SRS S0l KB HONEH B AR 4 Ao susance 20
in L5 AogheRRaRER Bh-h G hbaRny repflind AN Q0) B which o
t ing.. et hod of Caiml,
S“Pﬁﬂ%ef‘relﬁ%ﬁ%@ggﬁéggﬁ‘?dy{q@%g%#gﬁe gf g hum'aldimty contr ol
Corial t _ > ' o
ot iR SRBRA B bbby P BB dlsg o tat the
. .Jjve. 3. ANh d bst [
aribd®) OTPORRABHI, > A hazar dous subst ance removing
anti body (12), wherein the support is nade of a
hum dity control material that controls humdity of an

2. 12 FDLEN AL IRRRARL Ferlluil D ARLIROTN Rl 12BNt the

ant | econmes acti zardous

o 3B SRS T A it Uiy S g L iy of
the %HQEielnqla aé%xrog U3 38! t%? tﬁgtri]tg:oeclgggr s\()l(tg{%tﬂ? Eu%{ﬂq%ly ég’l)g)gcé%eg active.

ar'm erern e su Ssu
anti bacterial treatnment and/or antifungal treatnent.

6. The hazardous substance renoving material (10) of

> onch el nlt Rl SO Bl 95 o

. tenia,, fungi, viruses, and allergens. 7. The
anuﬁ%@%ﬁg%ﬁgm%ﬂgstance removing material (10) of C aim 3,

wheg gl stﬂp%%][;l? Iﬁlsagg 'gff%gﬁel%/ml%l ntc%%lroﬁ%fa erri.a? lthaft %E)lrlqr&g htﬁrhn?dity of an

suppor
ambient atmosphere of the antibody (12) so that the antibody (12) becomes active.

oy

4, The hazardous substance removing material (10) of Claim 3, wherein

the antibody (12) is a chicken antibody (12).

5. The hazardous substance removing material (10) of Claim 3, wherein

the support (11) is subjected to antibacterial treatment and/or antifungal treatment.

6. The hazardous substance removing material (10) of Claim 3, wherein
the antibody (12) captures at least one hazardous substance (20) selected from

bacteria, fungi, viruses, and allergens.

T The hazardous substance removing material (10) of Claim 3, wherein
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8. The hazardous substance renoving material (10) of
Caim?7, wherein the fiber form ng the support (11)
has an official noisture regain of 7 %or higher. 9.
The hazardous substance re glng mat eri al (10) of
G aim3, wherein the antibody (12) has an Fe (12b)
that is bonded with the support (11). 10. The
hazﬁfeql%ﬁd %“&ﬁﬁl%[‘ﬁﬁtéiﬁf%‘fﬁqﬁ%tﬁ@tsﬁgﬂoﬁ lﬁilﬁ)a fﬂ:fercI a| m 3,
wherein t he anti body IS 'supported on th
support (11) through a linker. 11. The hazardous
substance renoving material (10) of Caim 3, wherein

8 deg*?g‘gh%?*%% B S D R TR e
pr e e?feb:éeir?lﬂ)neg{g ﬂlllgs%pﬁ ﬁgﬁﬂ?@’ f%%%?)ggaaj @wﬁ%& Fh%gEan;f o(ﬁ)sOr higher.

substance renoving material (10) of Claim 11, wherein
the indicator changes in color when a detected

g, act Tﬂé hye £ S?osgglg@ %?O\J’&ﬁ%ﬁﬁtehgpﬁnégﬁegﬁfx %d%th%rem ned

activity gree tora of storing a
haz [ ) ch a
sup%%%ﬁ**‘?old%@éﬁ%%ﬁtﬂ%’% (e Eﬂé&@ﬁ‘ﬁ‘ b Wlhoor s
(11) is made of a humdity control material that
controls humdity of an anbi ent atnobsphere of the

S AL

mat gLi, I sphere
forﬁét g]!rlbéd&q %)Iés?ﬁé%perapure [ lE}driial)ngeug \}\lgie{%EDlS and
25 Cand a humdity of 40 %or lower. 17 14. A
storage nethod for storing a hazardous substance

H gﬁgzg%ér a%ﬁhg%l{lﬁtanéé%dghg;ﬁgﬂ fl 1|ﬁ0 ppor rh(’i 1&5‘1&em made
Con L &dgﬁ%ﬁoa ﬁgl%twd%ﬂ%lﬂéﬁ Mﬁt%&gtap%c 1%; 8%%% of @%taﬁrubody (12) and

of an a re o

outp%&I btﬁgg&l with)a ﬁ@te&]@@tachpﬁy A0L LD q%oﬂlgsg)lovpﬁcﬁgﬁs‘d predetermined

wherei n water containfng an activatio
acmﬁ{),a@glrée;er for the anti body (12) is penetrat ed in the

12. The hazardous substance removing material (10) 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 (10} in
which a support (11) supports an antibody (12) and the support (11) is made of a humidity
control material that controls humidity of an ambient atmosphere of the antibody (12) so
that the antibody (12) becomes active, wherein

the hazardous substance removing material (10) is stored hermetically in an
atmosphere for storage at a temperature in a range between 18 and 25 °C and a hunmdity of

40 % or lower.
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fiber as the humdity control material. 15. An air
filter in which a support (11) supports an anti body
(12), wherein 10 the support (11) is nmade of a

hum dity control material that controls humdity of an
anbi ent at nosphere of the antibody (12) so that the
anti body (12) becones active. 16. A mask (30),

conpri sing a hazardous substance renoving nateri al

(10) in which a support (11) supports an anti body

14, (123, tWh&T Glefholidfol NeorfigPP Mabarlidd) siisitdNBe ferRbvifg material (10) in

hum dity control material that controls humdity of an

wh1@i@§15§§g§§% flﬁ%%ﬁﬁgﬁsearpintﬂahgy it iaR@de %u]a%))rt %Pl)t(igggadg ]ltaﬁa fiber as a

anti econes active. 17. The mask
hum$dify dBntBl ?%)ﬁﬁpﬂh&; dherolarAhidRY ST ax BbRRAE &tﬂc@?ﬁ%ﬂa BYthe antibody
a

mat'eri al IS I nterposed between a pair o ir 20

(12)R6 1R a%tiBH&e{u?ﬂs’c&n{l{é%ﬁ&é,%ﬁ?qiﬂ& 34), and the air

perneabl e 1 n cloth (33) has higher air perneability

gﬂg&%ﬂg%&ﬁﬁ%ﬂ%ﬁl?gﬁvﬁ%e&aﬁh% of %11%_) antiBbdy @1&? i@peBGted in the

a support (11) in a sheet form

ﬁbﬁéﬂlﬁ@%ﬁiﬂ;@@?&?ﬁ%ﬁa@5 (12), wherein the support

hum dity control material that
controls humdity of an anbient atnosphere of the
anti body (12) so that the antibody (12) becones

15. @CLAY G filter in which a support (11) supports an antibody (12), wherein
the support (11) is made of a humidity control material that controls humidity of an

ambient atmosphere of the antibody (12} so that the antibody (12) becomes active.

16. A mask (30), comprising a hazardous substance removing material (10) in which a
support (11) supports an antibody (12), wherein
the support (11) is made of a humidity control material that controls humidity of an

ambient atmosphere of the antibody (12} so that the antibody (12) becomes active,

17. The mask (30) of Claim 16, wherein

the hazardous substance removing material (10) is interposed between a pair of air
permeable outer and inner cloths (33, 34), and

the air permeable inner cloth (33) has higher air permeability than the air

permeable outer cloth (34).

18. A wipe sheet (10) in which a support (11) in a sheet form supports an antibody
(12), wherein
the support (11) is made of a humidity control material that controls humidity of an

ambient atmosphere of the antibody (12) so that the antibody (12) becomes active.




