1 Antiviral Agent And Fibers And Antiviral Menbers
Usi ng The Sane Technical field This invention relates
to an antiviral agent particularly effective to
viruses such as coronaviruses and a fabric and an
antiviral menber supporting the antiviral agent.
Background of the invention For exanple, JP Kokai
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Although the above-mentioned masks have experimental
evidence indicating that these masks can protect bacteria in
air, no experimental evidence indicating antiviral effects is
disclosed.

Moreover, enzyme inhibitors have recently been developed
as antiviral agents that are effective to Sevier Acute
Respiratory Syndrome (SARS)virus and influenza virus. However,
these are effective to only animals of which cells become
infected with by viruses, but are not able to deprive an
infectious capability of viruses by attacking virus particles
directly.

In order to solve the above-mentioned problems, an object
of the present invention is to provide an antiviral agent that

is proved experimentally to be effective for protecting human



cells fromthe attack of viruses and that can be -
successfully applied to antiviral nenbers such as a
mask and a filter, and a fabrkc and an antivira
menber supporting the antiviral agent. Disclosure of
the invention An antiviral agent according to claiml
contains powdered oxide and/or hydroxide.
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carbonate mineral.

Examples of the “carbonate mineral” described in this
specification include carbonate minerals such as calcite,
aragonite and other carbonates mainly composed of calcium (more
specifically CaCOs), and carbonate minerals such as dolomite
and other carbonate salts mainly composed of calcium and
magnesi\im' ('more specifically CaMg(COs3)2) .

In the antiviral agent according to claim 4, the carbonate
minerals in the antiviral agent according to claim 3 is composed
of calcium and/or magnesium.

The antiviral agent according to claim 5 includes a powder
that is prepared by partial hydration of calcined dolomite.

A fabric according to claim 6 supports the antiviral agent
according to any one of claims 1 to 5.

The term “fabric” used in the specification includes both

woven fabric and non-woven fabric.



3 Methods for supporting the antiviral agent

according to any one of clains 1 to 5 on or in a

fabric include coating of theyantiviral agent on the
surface of fabric with an adhesive and conpoundi ng a
plastic resin with the antiviral agent. An exenplary

met hod i ncludes m xing the antiviral agent according
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The antiviral agent accordlng to one of claims 1 to 5

further comprises a solvent.

The term “solvent” used herein denotes alcohols, such as

methyl alcohol, ethyl alcohol, and isopropyl alcohol; water;

mixture of water and alcohol. These solvents may contain

chlorhexidine, benzalkonium chloride, benzethonium chloride,

alkylpolyamino ethylglycine, and other amphoteric

surfactants.

An antiviral member according to claim 9 comprises a

vessel filled with the antiviral agent according to claim 8.

In the antiviral member according to claim 10, the vessel

is a spraying bottle.

Since the antiviral agent according to one of claims 1

to 5 can prevent viruses from penetrating human cells, the

antiviral agent can be applied to masks, air cleaning filters

for air conditioners, gloves, sheets, curtains, wears such as



antiviral agent can be applied to masks, air cleaning
filters for air conditioners, gloves, sheets,
curtains, wears such as 4 aprgns, white robes, and
protective cloths. The fabric according to claim®6
supports the antiviral agent according to any one of
clains 1 to 5 so that viruses are deactivated by
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Therefore, wearing clothes such as gloves, sheets, aprons,
"white robes and protective cloths that are made of the fabric
according to claim 6 can protect persons from SARS viruses and
influenza viruses.

For example, if masks and air cleaning filters for air
conditioners are produced using the fabric according to claim
6, corona viruses and influenza viruses are deactivated by
contact with these antiviral members and, thus lose an ability
to attack a person.

Therefore, when the air cleaning filter made of the fabric
described in claim 6 is installed in an air conditioner, an
influence by SARS virus as well as an influenza virus can be
prevented.

The antiviral agent according to claim 8 is contained in
a vessel. Clothes and other componentsrare dipped in the
antiviral agent to provide antiviral effect to clothes and other

components and to removes viruses from contaminated clothes.



The antiviral agent according to claim8 is contained
in a vessel. Cothes and ot her conponents are di pped
inthe antiviral agent to proyide antiviral effect to
cl ot hes and other conponents and to renoves viruses
fromcontam nated clothes. 5 Alternatively, the
antiviral agent is stacked in a spraying bottle to
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agendyed, the antiviral agent can be easily sprayed on places
that are likely contaminated with viruses.

The place on which the antiviral agent in the antiviral
members 1is sprayed can be restored to the original state by

mopping.

Brief Description of Drawings

Fig. 1 shows a table of the results of experiments to
evaluate an effect of an antiviral agent according to the
present invention. '

Fig. 2 is an explanatory table for the samples used for

. experiments to evaluate an effect of an antiviral agent

according -to the present invention.

Fig. 3 is a table of experimental results of an antiviral
agent according to the present invention.

Fig. 4 is a table of experimental results of the effect

of an antiviral agent according to the present invention.



according to the present invention. Fig. 3 is a table

of experinental results of an antiviral agent

according to the present invengion. Fig. 4 is a table

of experinmental results of the effect of an antiviral

agent according to the present invention. 6 Fig. 5is
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In order to describe the present invention in detail, an
antiviral agent, a mask and a filter using the antiviral agent

will be describe with reference to the attached drawings.

(First Embodiment)

Hereinafter, a method manufacturing an antiviral agent
will be explained.

In this embodiment, dolomite 1is- -used as a starting
material.

First, dolomite is calcined under atmospheric pressure.

Calcination is performed at a temperature in the range
of 700°C to 1,300°C, preferably, 700°C to 1,100°C, for 14 hours
to 15 hours.

When dolomite is heated at a temperature higher than
1,300°C, the resulting material becomes glass. In order to
prevent dolomite from being vitrified, the firing temperature
for calcination should be 700°C to 1,300°C, preferably, 700°C
to 1,100°.



When dolomte is heated at a tenperature higher than

1,300C, the resulting material becones glass. In order

to prevent dolomte frombeing vitrified, the firing
tenperature for calcination should be 700C to 1, 300C,
preferably, 700C to 1,100C. 7 That is, it is

preferred that the calcined material is heated lightly
rather than fired severely. Through these processes, a
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magnesium carbonate (converted to magnesium oxide), and 44 to
47 weight % of weight loss component after ignition in total
weight of dolomite. Both first and second endothermic peaks
of the crude dolomite by differential thermal analysis appear
in the respective endothermic temperature ranges of dolomite
yielded in Japan.

The calcined and partially hydrated dolomite contained
24.0 to 28.0 weight % of ignition loss component, 0.001 to 1.0
weight % of insocluble residue (mostly Si0O2), 0.001 to 1.0
weight % of iron oxide and aluminum oxide (Fe203 and Al203), 40
to 55 weight % of calcium oxide (CaO), and 23 to 30 weight %

of magnesium oxide (MgO).



The cal cined and partially hydrated dolomte contained

24.0 to 28.0 weight %of ignition | oss conponent,
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rﬁ\mm&b% tHSBNA r U welrusiconiand anﬁelmélsmeam@a type A virus,

SShAiETsRgatnd. SRBAE 10498, 810} B0 strasn).
(phosphate buffered saline, pH=7.2) to dilute the

MK $ Bnd Qq@aeoaemh Thi s operation was repeated
nine tines to rp re 10-1 10-1,_10-

10- 1,
l0-6, TP an6te tEG ot uPPut ke Sbl i GReH viZus solution

and 0.1 ml of the tes_tlng solution were placed, mixed thoroughly,
and allowed to stand for 10 minutes at 4°C.

Then, 0.09 ml of this mixture of the virus solution and
the testing solution was added dropwise into a test tube
containing 0.81 ml of a diluted solution of PBS (phosphate
buffered saline, pH = 7.2) to dilute the mixture to one-tenth.
This operation was repeated nine times to prepare 107', 1072,
1073, 107, 107%, 107% 1077, 107%, and 107° diluted solutions.

Urinary spaces of three SPF grown hen eggs (10 days) were
inoculate with each diluted virus solution (0.2 ml) .'

The grown eggs were further inoculated for 3 days (6 days
for infectious bronchitis virus) at 37°C.

The eggs were tested everyday. If the chick embryo
stopped growth within 24 hours after virus inoculation, this

sample was removed from the experiments.



Urinary spaces of three SPF grown hen eggs (10 days)

were inoculate with each diluted virus solution (0.2

m). The grown eggs were further inoculated for 3 days

(6 days for infectious bronchitis virus) at 37C. The

eggs were tested everyday. If the chick enbryo

stopped growh within 24 hours after virus

i nocul ation, this sanple was renoved fromthe

experi rbrtls a @efWehca selet tooecootatnomg cophasphageadutffer

pQQfPﬁgtg?pr%eﬁ)sfﬁégg &Qﬁffhé %%x£H§Ee tﬁ&zb9§us solution

m xture the virus SO uti1 on testin
sdN@tt e, t asiel s rfe laxpien mdre \ﬁ@@ep@%p@rrn@@nt The performed.

i nocul atred %ﬂ%%u‘@%ﬁ:%cpl 8669 it refinigeral®r a refrigerator
overnight. On the follow ng day, a urinary sol ution

VRS EuT 9t ed fron1each sanpl e other than the egg

i nocul atrect i o liIndveaid Qiasg/ ar @mcﬂmiatﬂys s\Wilftts canda¥asollected

xed with a 0.5% chi cken throcyte, solutio ,
TE SR Al o BmRa e 4 NSRS BRde ol T Sfdt & 3 fectious
beranskithat viilmasi dihdienza wixeas wmthhbmdhéﬁl&mlcken blood

dé??ﬁﬁ?og fys %gﬂu% %QU| te 4%§%§¥Ek” a?ulat%PQ) ?% blood

ery rocy & antiviral ect was evafuate
VEFM’Shr@@}é‘ﬁefroﬁhlﬁhésc@&@@luéﬁ émagf the chfbm%mbﬁus and

ewwaggyée @fls%%%fa; | poeWd at ednegdoaif Mid USchid®n  blood
was determ ned by the Reed and Miench net hod (Reed,

LETYLhrRB¥Reh, H.: A sinple nethod of estimating
fifty pE}ﬁé:amtleﬂd@rlOéﬂféct AAs Jvatlygtedby the v1rus titer from

493-497(19 Th tidt f th f

o B emPREE AT 0n VaE T ST TSR 0Pyl SOCSrYae o each
ofinchatatééresii c Ttmarplnohsg;at&)f welsi dk‘earmmbeq}@y the.Reed and
dﬁ%&ﬁéﬁeﬁe%HBay $%@%Mll(gﬁ(WWﬁhe¢§ﬁargatkgng @Bg%hmethod of

ryo curl % e resul ts ‘are shown in
r@§uwathngug 1ftindipearestt haﬂdpl@@l@@lsmum J. Hyg. 27,
captapbiingoig?)wei ght % of calcined and partially ‘
hydrated dolon1te can reduce the infectiousness that,
i nducesT3® Vithedtithis fodsplPat Bf §Cli sBasRr PRrhLt}s virus was

adenmaksiexdamyned andl bbiservation of characteristic morphology
of chicken embryo, i.e., decreased embryo growth (growth
retardation) and embryo curling.

The results are shown in Fig. 1.

The result in Fig. 1 indicates that the solution
containing 1.2 weight % of calcined and partially hydrated
dolomite can reduce the infectiousness that induces an
infectious respiratory disease for all animals examined and for

a person to less than 1/100,000 by only 10 minutes mixing.

(Comparative Embodiment)

In place of the mixture of the virus solution and the
testing solution, a dispersive solution containing 5 weight %
of urethane polymer dissolved in pure water was prepared, and
0.09 ml of this solution was added dropwise into a test tube
containing 0.81 ml of a diluted solution of PBC (phosphate
buffer saline, pH = 7. 2) to dilute the solution to one-tenth.



a person to |less than 1/100,000 by only 10 m nutes

m xi ng. (Conparative Enbodinent) In place of the

m xture of the virus solutionignd the testing

solution, a dispersive solution containing 5 weight %

of urethane polyner dissolved in pure water was

prepared, and 0.09 m of this solution was added

dropwise into a test tube containing 0.81 m of a 2
dihig @pesstidromast PBCystbsping & Lusuf fter pxgpPpre, 1pH, 10

=073, 2) ot'0 diphut e gtie §@FUtUQﬁstoa@@eléénHQlu%Qd gbl§tlons
operati on was repeated nine times to prepare 10

10-2, & 3sample, wes 1tegped, afo- F@s@lnéin&%‘l%ﬂ 1. No
i tH et S0 aif ff cofxS . wddeclsaapted was tested as in Testing
Method 1. No antiviral effect was observed. (Third
Enbodinent) The sanple was tested as in Testing Method
1(ExceptEmthad indihie) cal ci ned and partially hydrated

dol omi tﬁq@%‘éﬁgpakegsﬁg@é&?%ds W “fe ?KS%%EI’W% 1 except that

Al t hou SO Shi fvir
eﬁlﬁectcalqlnedcaandnewmcﬁlp]art M@r@tﬁ@dr@@b@nm omoweler was

pgﬁgfgcéakwf%gsslgpég nptdceabl e antiviral effect t han
the slaked linme. (Fourth Enbodi nent) The sanp was

testedzgeﬂVﬂm#égp@nala@@%aaﬂfe%&%@ﬁﬁKWﬁaian@mglvlral effect,
caﬂuelmpbm Ratd ipad 4ty Ty aiyecfaci@oomotlenm\édgbwme exhibits

Bt UG R a1 FRB KhA= pab LT &Py gAY BPBACLRBR 1 ime-

pomder.also showed antiviral effect. (Fifth

EFP89£9ﬁnéﬁb§$éﬁé§9Plary nmet hod of producing a woven

nonwoven ric’ that supports powder of calcined
and parthalsaprhrdwasetiestefions tie Tegrdiag ¥athodrlalexcept that

nepberc1Bsied Nahhl spexePl £y ;‘ﬁft‘ﬁ‘at@‘d t Bb§oxfrl§@é' Gowder was

t hat _ supports powder of calcin artia
hyeiP b egd RNy ?elvmlmednamﬂbeaaééehlﬁeayd;&ageﬂuﬁPeﬂnl| gowder.

pr epar emé)ycailés@é&l Agdopadt speLSi Agdpavear shelll powder also
d_a al_l ydrated dolomte, urethane
p%? § a%ﬂﬁv r%#sﬁé?égg i f necessary, in water.
(Fifth Embodiment)

An exemplary method of producing a woven or nonwoven
fabric that supports powder of calcined and partially hydrated
dolomite, and an antiviral member (mask in this example) made
of this fabric that supports powder of calcined and partially
hydrated dolomite will now be described.

A solution is prepared by dissolving or dispersing powder
of calcined and partially hydrated dolomite, urethane polymer
and a dispersant, if necessary, in water.

A woven or nonwoven fabric is immersed in the solution
and 1s dried.

Through the process mentioned above, a woven or nonwoven
fabric supporting powder of calcined and partially hydrated
dolomite is produced.

Then, amask is producedwith this woven or nonwoven fabric

supporting powder of calcined and.partiallyfhydrated.dolomite.



A woven or nonwoven fabric is imrersed in the solution
and i's dried. Through the process nentioned above, a
woven or nonwoven fabric suppqgrting powder of
cal cined and partially hydrated dolomte is produced.
Then, a mask is produced with this woven or nonwoven
fabric supporting powder of calcined and partially
hydrated dolomte. 11 Since this mask consists of a
fabri ¢ Supporthing neekdeonefi sta cifned fabdipastppbtying powder
hydr £yvent
]? @atleé%uf%car %ﬁdsgvrﬁgkigggilggag@akdoﬂg sz@@ ‘%vetat}%ng the mask

ection I er S |ratory
(rsmezea‘»nw rided ndrg tilemy @éﬁlzlasQ/rreééécut(esﬁr@ts@lratory Syndrome

E"P:%ﬂsnfeR}EkuABseé‘ﬁHp'1%rf>iu@%tz'3°@ﬁfusl%rOdUC' ng a fiber

for a woven or nonwoven fabric that supports powder
of calcined and partially hydrated dolomte, and a
maskx tdeniebdimést f abric that supports pomder of

| ci d rtial h t d | om t
oot i s e e B Bt ot D51 Bnagen or
andnpav én a‘jdkyrldrjzdraat gdpplotbaigevde e oconpboitked .andl partially
PLASELEHY #{ﬁggic Qhﬁea fm%rslrdoﬁrg%%f‘%&%”kgrgﬂg th' tEeE,upports,

i's prepare

i ﬁﬁerdeﬁozfz|cel§n@edaﬁndm@rtmlzlzr a1 tdratt e elolomlte “ill now be
cgggggggégally set at the leading end of the nDIdlng

machi ne. plastic resin fed froma first hqpper i

ot 1 udcte fYBHAY Hen e Bar S5y e poavﬁ@ra%rcgéﬁleeﬂeampartlally

frddteostd aoseaond B@@pebmpSuﬁlﬂéﬂuded fromthe |nner
nozzl e. ethylene ellets

xtur .of
ponder Bio G Al A DRRETANEy TRyl ST LRIt fiber
Smpppreﬁaredthe frrst hopper Polyethylene pellets

used f Qgﬂﬂ&ﬁ%é# yVIHff§ o Pgesggehplhggrnozzleand

second resin
i A eRYieric 6#02@%{@ @aé@ arecﬁﬁnmrwlhbmteaan@he leading end

peky@{@mbeaene%@rﬂwg i spgseed rPoWerdof r &Rkt sk hopper
and ggrtuicééih ydrated dolomte is injected

or i
exPr eHeC BELH t Ho PE1RE 5o dRded PAESHE BRALBFEed Erom

t Besecond hopper is extruded from the inner nozzle. The mixture
of polyethylene pellets and powder of calcined and partially
hydréted dolomite is supplied to the first hopper.

Polyethylene pellets used for manufacturing a core is
supplied to the second hopper.

Melted polyvinylchloride resin is injected or extruded
from the inner nozzle and polyethylene containing dispersed
powder of calcined and partially hydrated dolomite is injected
or extruded from the outer nozzle provided at the end of the
plastic molding machine, and these resins are extended to
produce a conjugate fiber consisting of a hollow fiber composed
of polyethylene containing dispersed powder of calcined and
partially hydrated dolomite and a polypropylene core.

From this conjugate fiber, a filter is finally produced.

This filter includes a fabric supporting powder of
calcined and partially hydrated dolomite. An air cleaner in

an air conditioner having this filter can kill coronaviruses



pl astic nol di ng machi ne, and these resins are extended
to produce a conjugate fiber consisting of a hollow
~fiber conposed of polyethyleng containing dispersed
powder of calcined and partially hydrated dolomte
and a pol ypropyl ene core. Fromthis conjugate fiber, a
filter is finally produced. This filter includes a
fabric supporting powder of calcined and partially
haytlal at refll weat 0am tEru s apdis €l e@nehroagh ath@idir cleaner.
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irﬁec%l ut Respiratory rome
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en

(0] r
e et oF HOEPers J0f Sof1 e ortnBoLkathstaRs e Souder of
ceébcnmddandeﬁaﬁﬂfﬂlbytn&ﬂﬁﬁﬁﬂh(ﬂﬁkmmﬂﬁa, howevet, it should

u t ed a n |ece |be in
oSt S U0 Sk 0ok 8TE BLECSoLL DEL ERLBLTBY carcined
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Sevent h odiment) In this exanple, an exanple
U@%éeb%fu?ﬁ% ant|V|raI agent is described accordlng
to the present invention. The calcined and partially

hydr at e lomte is pulverized in a mll such as a
bgg?"ﬁ??? ?%?dﬁ?‘?m into 0.lm to 1 amon average

secondaIxy tpatste)dnq;]se,zant&mpembé waga §f theeantiviral agent

L.0g . d
T ERe e B0 Gag  Bph Ao TRL® BRSO RERE S UL,
agent |%h¢he0@b¢um¢@n amgcoprdirigalldyvt heygresedt dolomite is

'ﬁM@GEkQEeHSuPE?R@@@bEMcﬁtaEQQQEUQ.%f&langeEQﬁfil into 0.lum
preferably at |east 0.2%_ The content of the ant|V|ra

abent Hh FhévesPari 8RCOREEEVIPAGLEELENE. Bf dsmropare slurry.
i nvent i DRe i $ntDF £rPI efpirabliy B.14%el0in28.spraying bottle, and

a solvent is added thereto.

The content of the antiviral agent in the solution
according to the present invention is preferably at least 0.1%
and more preferably at least 0.2%.

The content of the antiviral agent in the solution
according to the present invention is more preferably 0.2% to
2%.

The sufficient antiviral effect is not sufficient if the
content of the antiviral agent is less than 0.1%.

When the content of the antiviral agent in the solution
is 0.2% or more, sufficient antiviral effect can be expected.

" A content of the antiviral agent exceeding 2% causes an
inevitable alkaline issue rather than the antiviral effect.

The upper limit of the content of the antiviral agent
according to the present invention in the solution is, but not

limited to, 25% in consideration of the concentration of the



The sufficient antiviral effect is not sufficient if
the content of the antiviral agent is less than 0. 1%
When the content of the antivi.r agent in the
solution is 0.2%or nore, su#P|C|ent antiviral effect
can be expected. A content of the antiviral agent
exceedi ng 2% causes an inevitable al kaline issue
rather than the antiviral effect. The upper limt of
tdlancont ent of the antiviral agent according to the
presen i nve in tgﬁ sol ution

o 255 e beriit oF of° T CBMBenTaRTon B I Rethyl
Iﬂc@‘” T yethite adcbhent, mayibepwapet,akrhal cook, mixture of

%ﬁﬁﬂi A iethyl & cohol, ethyl alcohol, or isopropyl
alc

ohol , or a M ure of water and al cohol. The
sol ventThen sHe7egpayiimd: trotanay ey kontlks may contain

ChH 18 et g 116, Wlml% M1 G, Ben%etheﬂtum chloride,

chlorjde,  al kyl pol'yani no ethyl'glycine, and
a%#dﬁbt%?wamjsrmf%tchmlsycaaeea @eeuPtheﬁa@Itpwt%%c
anltfddedntagent according to the invention is ionized

and the residue, js precipitated i.n th bot
Sprayi B SotSEH SRS EHe TS Uy HordrEt AGPOTHAS to the
menmnent iovat s bowdi tdd gmeéctpet atedldaat ivi padchagendted in the
aﬁg?{ﬂéng to the invention are m xed together making

1te

suspension in the spraying bottle. The white
suspenioiris sicayied i a aspiragbakhatthe dadesiing bottle. In

cont ahahef, m&é@ef'éﬁ§e§helBrEE?p@kQ%@dtQﬁ£1b§r£lk§b¥nt

cont am pated with viruses, alcohols or sodium
HFOPFEENG of Uit PRSI BTN bkeRl PyesPragedtodsipes making white
a@@@@@melamelwot@élé@raypngtaettaetlvnral ef fect can

not b ex arlng W th these |iquids,
At vi TH1° FHOTE SHOMPBeLHnor PRI bin chPAPREd- bR 1s 1ikely
pachiahiyahydrated dotoesese is nonvolatile. Thus, the

constanf, aJHégi rgj necfhf etctlhé 3 1805 %%nt%ei%attle% Wilt'heviruses,

suspensi on acC to pres I nventi on
s@#%@@@l$norheo@t@@eChherlte Epkemyoeén@aﬁ1ﬁaueélMAeﬁrayed

Since alcohols are volatile, constant antiviral effect can not
be expected. Comparingwith these liquids, the antiviral agent
composed of powder of calcined and partially hydrated dolomite
is nonvolatile. Thus, the constant antiviral effect is ensured
when the white suspension according to the present invention
is sprayed in the place that is likely contaminated with
viruses.

Furthermore, a place where the white suspension is
sprayed indicates have a white bloom, so that it 1is easy to
distinguish the places where the antiviral agent has been
already sprayed from other places. Thus, a user can easily
spray the antiviral agent onto a place which is likely
contaminated with viruses.

The place where the white suspension was sprayed can be
recovered to the original state by mopping.

When the white suspension is sprayed on the outer surface

of a commercial mask, this mask can function as a particular



viruses. Furthernore, a place where the white
suspension is sprayed indicates have a white bl oom
so that it is easy to dIStInq%ISh t he pl aces where
the antiviral agent has been "already sprayed from
ot her places. Thus, a user can easily spray the
antiviral agent onto a place which is likely

contam nated with viruses. The place where the white

SMSIENSH LN WA gﬁﬁxﬁé’rﬁd Lafle PEi ok e60VeE eIk ddte: Respiratory
original state b nop % When the white suspension
| YRR SBRSY @16H§eﬁn uiPhdEenge XiEgaferci al nask,

this mask tdars faneotdlen as sppayingubatrt lat i sresks ¢ hived as an
Se;ggadpggleev %?S‘%\%;ve s'eq[n OE&%@H %roACUtoq:h%?csﬂérﬁg%grr%{w ge dipped

I'Tus an FPuBhza Vi ruses .
exanplesssehprayiaignbol ttlee i antegtrabealgerst arccerdnpyeto the

oggr(—j: %W%ﬁ%ntlgrptapﬁsw% eQnQBh@'ﬁaWrcl%%e%e agﬂdpgﬁg other

in a vessel containing the antiviral agent accord
tePRr Nerves ent ivAvedt PAcahd @ét%*r%%ﬁ$ﬁﬁﬁagﬁ@ove from the

(&Iggﬁg%zﬁﬁhtgﬁkcggﬁgr hE&enber  have antiviral effects
or viruses._ar rem)veq%{é mthe clothes and the other

menber .1 tShQH & e g AhabYary EhvEitd brgraying bottle
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e essuriped:1ype potLl & Ysing, . 0as s Ch dPpPFeEUPithout any
Iene can b appf‘llecf9 out any nita

(£ﬂ@hﬁ¢¢£ﬁ®odlnent) In thls enbodlnent, the antivira

effect was conpared between the antiviral agent

according to the present invention and the other

i ot g cEeppdimpes. Sanples shown in Fig. 2 were

prepar eth ﬂﬁh§”éhbédlﬁﬁm®le@héoaﬁﬁﬂviiaﬂrgff@@t was compared

ntjviral ents .according to t t inventi.on.
St BBt T LS Homar 1A SO A CHBhE Oat ' SIERRER. Thvent ion
t dned aweragbepatmot@&nSCzeubpnﬁnceand the specific

surfac h anpl 2qfurther
|nclud3% e supﬁ%%es and § Hga P %geacﬁ 'sanple in

t he Co|1mnﬁigen%;k%amples 10 and 11 are the antiviral agents
according to the present invention.

Fig. 2 includes the composition (chemical formula), the
average particle size (um), andthespecificsurfacearea mﬁ/g)
of each sample. Fig. 2 further includes the supplies and the
grade of each sample in the column “Remarks”.

Next, 0.1ml of suspension or solution of each sample shown
in Fig. 2 was placed into a 1.5 ml micro tube, and 0.9 ml of
virus solution (influenza type A virus, Cygnus
columbianus/shimane/499/83(H5N3)(avianstrain))wasaddedto
themicro tube. The final concentration was adjusted tobe 0.3%
or 0.17%.

Ten minutes later, 90 pl of each resulting virus solution
was added dropwise into 0.81 ml of a diluted solution of PBS
(phosphate buffered saline, pH = 7.2) to dilute the solution
toone-tenth. Thisoperationwas repeatednine times toprepare
107, 107%, 107, 107*, 107%, 107%, 1077, 107, and 107° diluted

solutions. These diluted solutions were tested.



Next, 0. 1 ml of suspension or solution of each sanple
shown in Fig. 2 was placed into a 1.5 mM mcro tube,
and 0.9 m of virus sol-ution %influenza type A virus,
Cygnus cqunbianus/Shinane/49§ 83 (H5N3) (avian
strain) ) was added to the mcro tube. The fina
concentration was adjusted to be 0.30 or 0.17% Ten
mnutes later, 90 pl of each resulting virus solution
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Plpeditety MiFUey ol ution for three days, the
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with a 50 chj sol ution to . .
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Am J. EHygthQl'ﬁr 498x497¢ 3 936) ) caTpbun ebitroxade stfowmple 2),

| & 7 O$n §x§@9 ﬂSa Pén@Bardﬂﬁdéﬂé¥%dﬁlfﬁg‘%Sﬁﬁple 7), with
hydr oxi de (Sanpl e . calcium oxi de (Sanpl e 1) and

ST20RRE H Wi YBepipt e 7ere yp 0 RagReS: um hydr oxi de
wer e alge teshigds Blwasuwist shoved tdetond réSr a sample

factor for, a according,to th
et te (S R s A LR uRTconr 05 BaEs by eoafoium
amgld mevot de r( Ssapplee? aandraiwnghdm sbh@lprmdlngwtemh@present

(§@HQ$€13H) @gﬁﬁih;P?)%%r%p§05@°aa%5$@%n%919550,respectively

respectivel these sanpl és inpair
i Fiieet |tdresfea@1a@pl@@nyapédr\/\nthﬁ lmﬁ@cmwﬁaﬁm eSNPHyed with

VikalsofiRet osapf1 & equi nolar m xture (Sanple 19) of

t he cal CI um hydr oxi de and magnesi um hydr oxi de was
106. 25, Ighgirus factor of an equimolar mixture (Sample 19) of

the calcium hydroxide and magnesium hydroxide was 10°-2°, and
the virus factor of the slaked lime (Sample 7) was 10%°°.  The

virus factor of the calcium oxide (Sample 1) was 107-°%.

(Ninth Embodiment) ,

This embodiment shows the analytical result of chemical
composition of dolomite used, the reaction when dolomite is
heated, and the analytical result of the chemical composition
of the antiviral agent according to the present invention.

Fig. 5 illustrates the chemical composition of .the
dolomite used by X-ray diffractometry.

Fig. 6 illustrates the chemical composition of calcined
dolomite by X-ray diffractometry.

Fig. 7 shows the chemical composition of powder

(antiviral agent according to the presént invention) of



the virus factor of the slaked line (Sanple 7) was
106.50 The virus factor of the cal cium oxide (Sanple
1) was 107.506 (N nth Enbodi pent) This enbodi nent
shows the analytical result of chemi cal conposition
of dolomte used, the reaction when dolomte is
heated, and the analytical result of the chem ca
conposition of the antiviral agent according to the
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CO2T | reddeg mem?osLa 0 G is @edonposed at a

t enper at ure ween 900C to 10 S | ows:  Ca + .

VB CadITE TG /(B9 “THierergrae %ﬁ&t ok POP T gocaloined

(ﬁndhpapomdenyomydﬁan@&Mdoanﬂlpeﬂadﬂdndmmﬂremedhe present
£ acco t he_pr.esen vent.i_o

pr&%%g%y causgg E%b&& ?Ha d B f%?ne gﬂﬁﬁngofﬁgd during the

(ﬂﬂlﬁinﬂtxﬂnﬁcﬁf(ﬁﬂhmmuhernakﬂuaﬁrﬁ@ the invention. (Refer to

(el efeélplté he rt%%”'atrﬁl‘?fflrtarle t%ns,tt' Wt @k mb@%t 10£h§@HpL§ Figs.

1 shown I n Figs. reference to Fig.
t%eaggr%& dlffractlon pattern shoms that the pomder

Of Ca'@tﬂﬂﬂ:@ﬂﬂéﬂ@ﬁd@ &lol yilydr,atred XdQEQWHiEffébﬁlon pattern
RIS T N NTE L T AL
dﬁﬁbmsitateshérﬁﬁti¢mr$mwﬂ@enprepaoedlbg parthal present
C%f%éﬁ 55(ﬁ$&ﬁ%§3§9| %2§%$8 't he ¢esﬁlgébng ﬁh )58 Hhis
aﬁemqn$gxat@%ﬂj§ﬁomhe|poﬁdgg prepared by partial hydration of
the calcined dolomite consists of CaCOjz, C&{OH),; and Mg (OH),
However, the results of the antiviral test shown in Figs.
3 and 4 show that the samples (Samples 10 and 11) according to
the present invention exhibits higher antiviral effects than
Mg (OH) » (Sample 4)and the equimolar mixture (Sample 9) of
Ca(OH), and Mg (OH),. The results further show that the samples
(Samples 10 and 11) according to the present invention have
higher specific surface areas than Ca0O (Sample 1) exhibiting
high antiviral effect regardless of sole use. These results
suggest that an intermediate, such as a mixture containing
MgOeCaCO3, amixture containing MgO, Mg (OH),, Ca(OH),, and CaCOs,
or a mixture containing Ca(OH), and CaCO;, formed during the
calcination of the dolomite exhibits high antiviral effect,

unlike the antiviral effect by CaO.

(Tenth Embodiment)

An exemplary antiviral member (a mask supporting the



3 and 4 show that the sanples (Sanples 10 and 11)

according to the present invention exhibits higher
antiviral effects than M(OHy2 (Sanple 4)and the

equi nolar m xture (Sanple 9) of Ca(OH)2 and My(CH) 2.

The results further show that the sanples (Sanples 10

and 11) according to the present invention have

hi gher specific surface areas than CaO (Sanple 1)

exfit bt ray agkinghaanbirdingl teftlectp reagardliasenat oapl £ccording

use. .Jbe ggggltgvenggggst 1gat an_ |g$erne jate, such

as a m x re contal Ai g SEUre°C
cont ai ni'ygp MOn) MJ(CU%I)(E) a(;?a‘(gel):zpeah@lve?aﬂ@qs obrtywpical masks
”éé&&fgfﬁgnﬁé'ﬁﬁ@g geég%gg and CaCC8, formed during

clnation o e dol om te exhi bits_high
ant i vi raalmasfs écin Figi ik )k wompdtiisgsr al fetteEt2 hyptcaps 3 (in

(T80t hekahpd MRl )b AN L3 MRAAE Y 08Nl Wk RInFEHARIn (& rubber)
mask séggortln the 17 Q%nt|V|raI agent accordln

t REOBF BI6E ALC6HE FyLtes £He PGEEHE the mask at
I avieal t f Wuddannewre desicai bede FimSoviidd)imndie thle) top of
aﬁﬁepeifﬁegt%ve views of typical nasks according to

e%i nventton, A mask 1 in Fig. 8 (a) conprises a
filter Phe styapst i noet té Soeradpbeashibahtngeo naaleance

g%etﬁkgﬁg?ﬁ?g SHER AR EYDDEr) n&rt%ékqgglg@tfpgﬁlht}% d€2r’s nose

, r 2 to support th
htfrafihédrs, and a wire 4 provi ded i nside the top of

:he flhltta@feczvefrre%w élteoén;:@?hb@gdeéQén;reldtagaﬁﬁbgau Mas three
0., ennan seal, abl | 1 0) e al on er
fP%ﬁ?Fﬁe user slﬁogg ¥8r&ﬁPﬁta$bae69%Floﬁs éHH%hﬁ ter 2 to

FeghaB¢a)sed hepinaisky hllagy theeeonpbeatst Thebusbri B fdee up to

hgﬁiz nt I d|r ction oghghghghlter 2 to enhance

seala 19 oﬁont%e contour of the user's face up to
the | ov@rmmthlonldﬂlsmrwtcﬁd An Rigask (Bl in¢lisdeatedilter 12

' Qng' S }igﬂ?)of @ﬂf’éj;% ) f' ie(lrilzthlaéqg-; er %f bandage -made

strap s exa ., a ban made
ePésﬁéﬁeFoeaéhsaehraﬁbép?beﬁéttaﬁé Bﬁ@vpd@61§§daas a linkage

| bekagen betMeadAh £7dS t@fr,aahidl befirants awdt & slbrovided
tggglde %Lgvkggdof the filter 12.

The wire 14, as well as the wire member 4, can be deformed
plastically to-enhance sealability along the ridge from user’s
nose to chin.

When a user weafs the mask 11, one of the straps 13, 13
(in this example, a bandage made of elastomer such as rubber)
is put so as to wind the user’s neck and the other one is put
so as to wind the back of the user’s head.

In thismask 11, a filter 12 is shaped to be hemispherical
and the middle of the filter 12 is concaved. The top of the
filter 12 is wimpled so that the bottom portion 12a of the

. filter 12 is substantially square.

The mask 11 having such a shape and structure exhibits
high sealability between the user’s face and the mask 11 and
facilitates breathing of the user.

The structure of the filter 2 of the mask 1 shown in Fig.



inside the top of the filter 12. The wire 14, as well
as the wire nenber 4, can be deforned plastically to
enhance seal ability along the,gidge fromuser's nose
to chin. Wien a user wears thé mask 11, one of the
straps 13, 13 (in this exanple, a bandage nade of

el astonmer such as rubber) is put so as to wind the
user's neck and the other one is put so as to w nd
theaback oindihedisesssriwwagd, In this mask 11, a filter
12 is to be hem spherical and the ni.ddl

the 1 lar 4798 CoRERVEHCTIRESE R DY SIEm i e Sashown the
iBiMiempl2dSaitdatagihel botdwm porfion 8Ran. of the

Such o SRapd (AhFCROABL A BRI S THRCTBRE b BIbBIs qust,
ke et @heb@@bersaf@eeamuwmmkwuna@dr, and Flg 9 (b)

focidhdates by eatdiNa ofe the useli r1Re st BH%EHE%%, viruses
the filter 2 of the mask 1 shown in Fig w

o %iélfde%csrﬁlt?e‘ﬂ“ech Brom ¢ sp%r%‘?rbs%o‘é%%‘fll th%l O\W%We
scherratmmaalﬂmt%lio\@n ithg uddd kerizsef cbhermask 3 sbeymd cover

chepatically sh that the
n’g% %I eqr %% %%‘i P‘Eﬁ%ﬁle??%e ggﬁd viruses w
in air TlremdlElsg c@(rb): 315cnhepata|ceall ay ishows: ttchatosttheur face in

ﬁ@gg J}{&%ﬁﬁnH@CB? % ﬁlug ?égflelwr%e% c[fts lepJZ%Shggd viruses

om a person t owar I de
|‘ﬂciflyoﬁalsra ffinr §hl@0\¢@b0311mealtse@®ﬁdfewér coger glt hprmade of

CRNEfowsn afgh & forth cover 34. The first cover 31 is
pl aced at the outernost surface in use and mainly

bl ocks disFECpBFl @AV Padferfal®d omBlvrAusesh t\}I}el gntiviral

ahgent mddursiienpedi teatprdfeatf ihskneowvar 3in lt&urﬁasﬁb@ament
nonwoven econd c ver %PIS coat ed

f
RRRE e §oERA CHFRT P T al: P ABER dACbPE Y 1 ¢ Hesgent 1o used.
pFlesentrusnier ikarl.lddwhknspaswiay mentougmaeheoyenond cover 32.

fabric geated lcdied nd bokbeanid bl cagentpdmenc rilter,

used. e virus en passing t
s eltwhichegvare 3zheTha gk cavesve? 83 jas S@@ﬁréo@@ahoﬂrl@ so that

vates thepel e r f3d t8h-collect particles having a size of about
3 pm.

The material for the fourth cover 34 is similar to that
for the first cover 31. 1In this example, a material free from
irritating properties to the user’s skin is used. ’

In this mask 1, the cover 33 and the cover 34 are provided
adjacent to the user’s skin so that the second cover 32 does
not come in direct contact with the skin.

Inthemask 1 shown in Fig. 8 (a), the first cover 31 blocks
dust, pollen p, bacteria b, and viruses w in air, the second
cover 32 kills viruses, the third cover 33 collect particles
or droplets having a diameter of 1 pm to 51 um, and the forth
cover 34 protects the user’s skin and collects larger droplets
derived from coughing and sneezing by the user. Accordingly,
this mask 1 prevents a person for sterilization or moving
through a crowd from acquiring the infection by viruses during

sterilization working or acquiring the infection by viruses in



Furthernore, the third cover 33 has a small nesh size

so that the third cover 33 can collect particles

having a size of about 3 pm ,The material for the

fourth cover 34 is simlar tothat for the first

cover 31. In this exanple, a material free from

irritating properties to the user's skin is used. In

this mask 1, the cover 33 and the cover 34 are
paoyideﬁn@dﬁ@@fm@ t@rb@@husﬁé Srskdn so that the

second over g § oy nq? n di.rect cont q% m%t& 1. th
the ski riﬁ‘nt he* raEsk 1p‘§ﬁz°5% hFGINS TS YhHeMast 1o e
fd:hsncee:@\fernfaactbimk:sy ddaost et palanepe 3,1 drdictierara Uy, damdeased.
Vi ruse v, ki I YA

t he th?%%%ég&g¥£§%8ggfﬁggeggn{ﬁ?gfﬁaé%iLi Eqmrjﬁﬁﬁgéscrlbed
hhovayged, ditmsttaraadfure gmc §h51a<éﬁ?nbﬁﬁe§h@f f’fdrq wilter 12 of

ceygrma%fk PI OliRGHS ihhei yser( bs §5Itrheaagm@0éé %tossel @f 48k filter
Iets deri ved fron1cou hi n sneezi ng

t
u%@rf Ciag o hGAnA LRt FRLke eﬁrf@\?é‘-nt §eaCﬁerf§@nd%?rlptlon
Sberthqazmw@rorz noyi gittbaough a crowd from

[ th f b
atori 11 SIDRNORRP Aol G LG HaITT TG ‘e P RASEEPGF fy Ler that
veansekocks BE laasthBPngfnmwrﬁmpldnhaxﬂng:hesmzewmf 0.3 pm or
V\ﬂSPech%éd“ES{ﬁ#)?? v{ﬂetrﬁ‘%'ﬂeb%tgnaéf#%fmﬁ§6§klt Q%%llznstltute

ance O ction ets can
stgni 9¢@aml yorgel Sedsdd, aniﬂnHet abdve tdeser$phi orfhese masks

tBgnmBskcdli kg "RO B Madescri bed; however, the
structure and the advantages of the filter 12 of the
mask 11 shown in Fig. 8 (b) is the sane as those of

t baqatistteal ﬁppiltﬁbimas& 1 and its antiviral effect;

hence, the de cr| n f e filt 12 is omtted. .
Snce. ¢ HeS Aok 1°EhETERe YrmbRE vt ikl Svetiepntection
t hat Sesaire bl QCKSeatRémsfa%% ob ypairbivel e( BARENg @ ruses and
S nore, can conply with the standard
?%ﬁ}géﬁg?hgggg%af Institute for Cccupational Safety

and Health) in the U S A, these masks can be called

"N95 nmask". Industrial Applicability The mask

according to the invention can prevent infection by

Sevier Acute Respiratory Syndronme (SARS) viruses and



influenza viruses. 20 Cains 1. An antiviral agent
conprising a dolomte powder prepared by calcining
dolomte at a tenperature in the range of 700C to
1,300C, and then partially hgdrating sai d cal ci ned
dolonite with wat er, wherei A%t he water content of said
dolomte ranges in value 3 wWwhoto 7 ww¥g and
pulver|2|ng said dolomte into a powder having an
Ca¢éMSge particle size of 0.1 pmto 60 um 2. A fabric
supporting the antiviral agent according to claim1.

3. antiviral r_conprisin he fabric accordin
O A L A e T R R e
by fatcheingcdrmiomsiagtaasbbmertrature in the range of 700°C

to 1,300°C, and then partially hydrating said calcined
dolomite with water, wherein the water content of said
dolomite ranges in value 3 w/w% to 7 w/w%, and pulverizing
salid dolomite into a powder having an average particle size

of 0.1 pm to 60 pm.

2. A fabric supporting the antiviral agent according to

claim 1.

3. An antiviral member comprising the fabric according to

claim 2.

4. The antiviral agent according to claim 1 further

comprising a solvent.



