- 1 - DESCRI PTI ON DENTAL STERI LI ZI NG WATER, METHCOD FOR
PRODUCI NG THE SAME AND APPARATUS FOR PRODUCI NG THE

SAME TECHNI CAL FIELD [0001] . The present invention
“relates to dental sterilizing water intended to be
used for sterilizing dental carles pat hogen,

peri odontal pathogen, o bacteria, and
relates to a nethod for5E%§§§% he dent al
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Meanwhile, the gingivitis is a disease caused by

wa@@gq@@d an apparatus for producing the dental sterilizing

water.

BACKGROUND ART

[0002]

As bacterial infectious diseases caused by bacteria
found in the oral cavity, well known are dental caries, which
is mainly caused by mutans streptococci, and gingivitis and
periodontal disease, which are caused by periodontal pathegen.

[0003]

The dental caries is a disease in which mutans
streptococci ferment saccharose (sucrose) to organic acids
such as lactic acid, and the organic acids dissolve tooth
enamel to promote decalcification of teeth. At present, the
mutans streptococci are classified into seven species. 1In
the human oral cavity, two bacterial species, Streptococcus
mutans (S. mutans) and Streptococcus sobrinus (S. sobrinus),
are mainly found.

[0004]

Meanwhile, the gingivitis is a disease caused by plaque



2 adhering to gingival crevices between teeth and
gi ngiva, and the periodontal disease is a disease in
which the gingivitis is pronoted to form deep

-~ crevices, called periodontélzpbckets, bet ween teeth
and gingiva. Recently, it has been being revealed
that since perjodontal pathogen are transferred
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which is a spirochaete (spiral bacteriun). [0006]
birMeres @drte imafrgntret hods for treating dental caries and
peri odontal disease, but currently, fundanental
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As pathogenic bacteria of periodontal diseases,
anaerobilc gram-negative bacilli and spirochete are typically
known. Examples of the pathogenic bacteria include
Porphyromonas gingivalis (hereinafter referred to as P.
gingivalis}, which is a gram-negative short bacillus,
Actinobacillus actinomycetemcomitans {(hereinafter referred to
as A. actinomycetemcomitans), which is another gram-negative
short bacillus, Prevotella intermedia, Tannerela forsythensis,
Eikenella corrodens, which is a gram-negative short bacillus,
Campylobacter rectus, which is a gram-negative bacterium, and
Treponema denticola (hereinafter referred to as T. denticola),
which is a spirochaete (spiral bacterium).

[0006]

There are many methods for treating dental caries and

periodontal disease, but currently, fundamental treatment



3 nmethods have not yet been found. For exanple, ozone
treatnent is known as a nethod for treating
peri odontal disease, but since ozone itself is
- unstable, it is unclear whethef the treatment can
anni hil ate periodontal pathogen that are anaerobic
atho eni c bacterlablnhab|t|n in the deep zones of
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the patient side and is conplicated in proce ure
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activity of sodium hypochlorite (NaCl G  sod

didegoehl orite) is widely known conventlonally, and it

is also well known that the bactericidal conponent is

hy poeht br ous acid (HC1O produced by hydrol ysis.

[0009] It is well known that the so-called effective
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its formdepending on pH It is believed that in a pH
3D girferkntdvan, Qut it needs to produce a tray that fits to
individual patient's dentition, takes about 5 minutes for
each bacterial eradication step owing to the agent used for
the bacterial eradication, and requires repeating the
bacterial eradication step several times. Therefore, the
method forces to spend a long period of time on both the
treatment side and the patient side and is complicated in the
procedure and is also high in cost.

[0008]

The bactericidal activity of sodium hypochlorite (NaClO:
soda hypochlorite) is widely known conventionally, and it is
also well known that the bactericidal component is
hypochlorous acid (HC1C) produced by hydrolysis.

[0009]

It is well known that the so-called effective chlorine

(free residual chlorine) largely varies in its form depending

on pH. It is believed that in a pH higher than 7,



4 hypochl orous acid having a strong bactericida
activity is changed to a hypochlorous ion (Cl0-) form
having a weak bactericidal activity, resulting in a

- drastic decrease in the presence ratio of
hypochlorous acid. Accordingly, the pHof sterilizing
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be pngsenceéucadli ¢Pafehypboblnents actd B$.high, the
sterilizing water cannot annihilate bacteria, that is,
thé003%0eérilizing water cannot perneate through cel
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Under such circunstances, the present applicant has
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wat er |nclud|ng hypochl orous acid as the bactericida
ang ofpotienplag, disinfection of food manufacturing lines,

cleaning of bathrooms or the like, disinfection and bleach of
pool water, and sterilization of water discharged after
sewage treatment, most of the effective chlorine
concentrations are about several tens parts per million at
the highest.

[0011]

However, in such an effective chlorine concentration,
even if the presence ratio of hypochlorous acid is high, the
sterilizing water cannot annihilate bacteria, that is, the
sterilizing water cannot permeate through cell walls present
on the surfaces of bacteria to denature protein contained in
the bacterial cells.

[0012]

Under such circumstances, the present applicant has
developed periodontal disease~treating sterilizing water

including hypochlorous acid as the bactericidal component at
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and has

a high concentration that can anni hilate bacteria

confirmed in a clinical test that the
sterilizing water can anni hil ate periodontal pathogen

« (Patent Docunent 10). [0013F The above-nenti oned
invention is characterized in that tap water is
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hydpeghhoric aC|d or acetic acid, is achieved, and
therefore sterilizing water without taste and odor
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concentration is about several hundreds parts per
tapi Whten. 15[@@iébd[?@tﬁﬁbsDQﬁHﬂﬁgh tkvd2panesaocBakehbmbrane,
Application Laid- Open No. Hei 258392 [ Pat ent
an®othaephas2kdlapasesesPatiaat Apphi eabion bﬁ&@rlgﬁealUﬁe
Hei 4-131184 [Patent Docunent 3] Japanese Patent
fohppvedabyoal kat dol @pen. NAcddetd InQA4TB88chPLai®fdéntion, since
Docunent 4] Japanese Patent Application Laid- Open No.
cakrepno6dBegid89 pPasent Docthentib] dlapahese Pateht solvent to
Application Laid- Open No. Hei 8-323365 [ Patent
malpyctiensobyelapanasty PacédicApphi edfeoh béi detOpequiNeing
Hei 9-262587 [Patent Docunment 7] Japanese Patent

addpplpeafoanLardd, such as hydrochloric acid or acetic acid,
is achieved, and therefore sterilizing water without taste
and odor can be produced even if the effective chlorine

concentration is about several hundreds parts per million.

[0014]

[Patent Document 1] Japanese Patent Application Laid-
Open No. Hei 3-258392

[Patent Document 2] Japanese Patent Application Laid-
Open No. Hei 4-131184

[Patent Document 3] Japanese Patent Application Laid-
Open No. Hei 4-94788

[Patent Document 4] Japanese Patent Application Laid-
Open No. Hei 6-312189

fPatent Document 5] Japanese Patent Application Laid-
Open No. Hei 8-323365

[Patent Document 6] Japanese Patent Application Laid-
Open No. Hei 9-262587

[Patent Document 7] Japanese Patent Applicatiocn Laid-



6 - Open No. Hei 10-76270 [Patent Docunent 8] Japanese
Pat ent Application Laid- Open No. Hei 10-24294 [ Patent
Docunent 9] Japanese Patent %pglication Lai d- Open No.
T 2005- 342702 [Patent Docunent "10] International Patent
Application Publication No. WO 2007-72697 DI SCLOSURE

op%oﬁl]\_/E%w}IOERg%gws TO BE SOLVED BY THE | NVENTI ON

wever, even in the above-nenti oned i nventi on,
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Opgﬁ,ngshegflgaQQggqnic bacteria are protected by
biofil ms conposed of exopol ysaccharides that are
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inhabiting as floating bacteria, an
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pat hogeni ¢ bacteria in the biofilns cannot be
PulahnchtliaheNobywbypoont-gpeas acid at a high

concentration alone. This is a so-called biofilm
DIP@TL.eBVRBUSE dNYBHFEOHNd is al so a cause that nmakes the

antibiotic admnistration therapy inefficient. MEANS
PREBREGOL VP NGE TEELPROBBEMBHE[ QBYBNT ION

{0015]

However, even in the above-mentioned invention, there is
a problem that biofilms have to be physically destroyed by
another method.

[0016]

That is, most of pathogenic bacteria are protected by
biofilms composed of exopolysaccharides that are produced by
the bacteria themselves, rather than inhabiting as floating
bacteria, and gradual proliferation continues while blocking
the bioclogical defense mechanism of the human body or
antibiotics with the biofilms.

(00171

Consequently, the pathogenic bacteria in the biofilms
cannot be annihilated by hypochlorous acid at a high
concentration alone. This is a so-called biofilm infectious
disease and is also a cause that makes the antibiotic
administration therapy inefficient.

MEANS FOR SOLVING TEE PROBLEMS

[0018]



7 The present invention has been made considering the
above-descri bed circunstances, and an obj ect thereof
is to provide dental sterilizing water that can
prevent decalcification afid’has not only a
bactericidal activity but also an activity of
des royiqg biofil ns and to provide a_ method and an
appdtathis %%ﬁtFﬁ%%ﬁﬁﬁ%@ﬁt%%gd%%%%Jm%@%r?@?%+ﬁ%rl&gt%hﬁ
001 A.dental sterjilizing water of_ c¢laim _
b Peantr RGP et R hRabaRESF Vel 6 PLSeter HipseRg is to
[ eating,or._preventi dental di sease by
or§FLEE i8hnat pah b oabReare BAERbooRoR uERr P et S
0 r a a ia, terilizing. .
de P e P R £ 2L hoR ChTY, Rt B e Tkt hart Bt gpty pue
2199 4R 100ippm,apd gepH g :if 3ﬁ&gf§1aedaﬁanke'pk891de a
hypochl orous acid and sod|u%1 ydrogen carbonate.
metR840hna The Sspiabraberbli gkpdunahgr +86CAEALAY 5RtR®izing
present invention may have an efféctive chlorine
wa€®ncentration of 201 to 700 ppminstead of 50 to 700
ppm and may be used for treating a dental disease.
[0028191The dental sterilizing water according to the
present invention may have an effective chlorine
cohceahtali ebeof 14@0ngt @a?0R@ ppn:ilashmead aeko2@inkyo tB0@he
ppm [0022] The dental sterilizing water according to
prédhenproseattionvest sbarithyzhayewaneef feet tyeachhgr bre
concentration of 500 to 700 ppminstead of 201 to 700
prgpenrting a dental disease by sterilizing periodontal

pathogen, dental caries pathogen, or other oral bacteria, the
sterilizing water having an effective chlorine concentration
of 50 to 700 ppm and a pH of 6.3 to 8 and containing
hypochlorous acid and sodium hydrogen carbonate.

[0020]

The dental sterilizing water according tc the present
invention may have an effective chlorine concentration of 201
to 700 ppm instead of 50 to 700 ppm and may be used for
treating a dental disease.

[0021]

The dental sterilizing water according to the present
invention may have an effective chlorine concentraticon of 400
to 700 ppm instead of 201 to 700 ppm.

[0022]

The dental sterilizing water according to the present
invention may have an effective chlorine concentration of 500

to 700 ppm instead of 201 fto 70C ppm.



- 8 - L00231 The dental sterilizing water according to
the present invention nmay have an effective chlorine
concentration of 50 to 300 @pn1instead of 50 to 700
~ ppm and may be used for preventing a dental disease.
[0024] The dental sterilizing water according to the
prgﬁ%%% i nvention may have a pH of 7 to 8 instead of
[ 0025] A nmet hod for produci ng dent al

t ek 7 di t t
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d t dont al t
inGEAtSbnlhas aﬁgvgyﬁg gﬁk 5F13 hggﬁé%&%gb§898%a§ragﬁgh of 50

to"@beB BaYhQQeEBe %tg@SthTBbe@%hFdiaﬁa?q%goﬁ%ed for

sol utlon as a stock solution ntai ni Nng“so

prébbatifg andeganbonidigxide; and electrolyzing the
stock solution such that the effective chlorine

concenuration is from50 to 700 ppm the pHis from
6.3 to 8, and hypochl orous acid and sodi um hydr ogen

carhenatetadr etpradicedg h@@%@]acb%rﬁﬂ%g”&khQ%ef@&esent
produci ng dental sterilizing water according to the

inpeeseot mayehaivena pHecst dckosel ihkeBatsofpeepakedghy

forcing water to pass through reverse osnosis

nmefBfané; addi ng sodium chloride to the passed water;

and bl owi ng carbon di oxide gas into the water or

addi mgtiey fee produkéngatientbéf sterdriafiher wehersiodp claim

of adding sodium chloride or in the step of adding
7 a3edPudiedl bei gee poe2ght invention is a method for treating
or preventing a dental disease by sterilizing periodontal
pathogen, dental caries pathogen, or other oral bacteria, the
method having the steps of preparing an aguecus solution as a
stock solution containing sodium chloride and carbon dioxide;
and electrolyzing the stock solution such that the effective
chlorine concentration is from 50 to 700 ppm, the pH is from
6.3 to 8, and hypochlorous acid and sodium hydrogen carbonate
are produced.

[002¢6]

In the method for producing dental sterilizing water
according to the present invention, the stock solution is
prepared by forcing water to pass through reverse osmosis
membrane; adding sodium chloride to the passed water; and
blowing carbon dicoxide gas into the water or adding dry ice
to the water before or after the step of adding sodium

chloride or in the step of adding sodium chloride.

[0027]



- 9 In the nmethod for producing dental sterilizing
wat er according to the present invention, the stock
solution is prepared by addbng sodi um chl ori de to
pure water or distilled watér; and bl ow ng carbon
di oxi de gas into the water or adding dry ice to the
ma r for 0 e p of ddi n odi.um

oy 8 BPEndh, Berebasirihihotyredutun R R ater

acL99§§Lg Ly Lgs g?EEQHEfQBVBBQQBE'”theBE8 f%gﬁ"'z'ngs

ter “accor résent fnvention

réﬁéﬂéaoﬁy'§ddE£8p§689tucBQBSgHQ %@tgﬁréow g2 g@r8ﬁg@illed

reverse osnosi s nbr ane; Ing sodrumc | ori

watBe; paﬁaegl$@§ﬁg caPPoni BEHRRAENGaLhenRAr Lha! wREESSULe
of carbon di oxi de being in contact with the passed

addehgrdte ackevel theghetethparbhat oef arearbenedkexpde £
in the air before or after the step of adding sodium

adgbhor sdeion thlbhedstep ofi addi BgepodiruAatahhar 56864 um
[0029] In the nethod for producing dental sterilizing
chiatede.according to the present invention, the stock
solution is prepared by adding sodiumchloride to
pufélOudter or distilled water; and increasing the
partial pressure of carbon dioxide being in contact
wi t hnt hlee poe ehogt Eeroprefducdngt dehedlwaterilieiagl wagkr
hi gher than that of carbon dioxide in the air before
ACPTrAtRgrtehbhat epedenhddnvgnsdanuntbhl 6EPal splhhiphels
step of addi ng, sodi um chl ori de. LOOSO In the nethod
PreRR L F otict PECHRAt URt_F ek PI P2FRgLMGPEED HE¥BFEENGSMESis

t.he resen i nventi on, e effective chlorine
membrane; élng sodium’ chTorfde to the passed water; and

increasing the partial pressure of carbon dioxide being in
contact with the passed water to a level higher than that of
carbon dioxide in the air before or after the step of adding
sodium chloride or in the step of adding sodium chloride.

[0029]

In the method for producing dental sterilizing water
according to the present invention, the stock solution is
prepared by adding sodium chloride to pure water or distilled
water; and increasing the partial pressure of carbon dioxide
being in contact with the pure water or the distilled water
to a level higher than that of carbon dioxide in the air
before or after the step of adding sodium chloride or in the
step of adding sodium chloride.

(0030}

In the method for producing dental sterilizing water

according to the present inventicn, the effective chlorine



I - 10 concentration is from201 to 700 ppm i nst ead
of from50 to 700 ppmand the dental sterilizing
water is used for treating g dental di sease. [0031]
~In the nethod for producing 8ntal sterilizing water
according to the present invention, the effective

chl orine . concentrati i.s from400 to 700 ppm i nstead
R FIGRICL t5 700 gprh T0043] PH YA ffbd figm 50 to

708 BEHE A O Rt bt D e i e ieed Eor"breat ing

ent i nhvéntion,

tratd is from500 to 700 ppminstead of from
& g%%%%g d%ﬁ?%%ﬁﬁ [0033] In the nmethod for producing

dent@lzsterilizing water according to the present
i nvention, the effective chlorine concentration is

from 3hd ;meldQ PR Nstsad Qg fdam 20 10,700, , w0

the dental sterilizing water 1s used for preventing ~a

acdetdhgditsease. Jdr@G24lt ilvddie g1t otk frr AdUC i NG orine

dental sterilizing water according to the present
conde@ttta@iont e Fddns 4fopome’ 10 %fpn{ nefat Ofof rABb- D1 o

to 8. [0035] A stock solution of dental sterilizing
70@aper.of claim?20 according to the present invention
Is a stock solution of dental sterilizing water for
tredfi03glor preventing a dental disease by
sterilizing periodontal pathogen, dental caries

In the method for producing dental sterilizing water
according to the present invention, the effective chlorine
concentration is from 500 to 700 ppm instead of from 201 to
700 ppm.

[0033]

In the method for producing dental sterilizing water
according to the present invention, the effective chlorine
concentration is from 50 to 300 ppm instead of from 50 to 700
ppm; and the dental sterilizing water is used for preventing
a dental disease.

[0034]

In the method for producing dental sterilizing water
according to the present invention, the pH is from 7 to 8
instead of from 6.3 to 8.

[0035]

A stock solution of dental sterilizing water of claim 20
according to the present invention is a stock solution of

dental sterilizing water for treating or preventing a dental

disease by sterilizing periodontal pathogen, dental caries



- 11 pathogen, or other oral bacteria, the stock
sol ution containing sodiumchloride and carbon
di oxi de; and giving an effective chlorine
- concentration of 50 to 700 ~apHof 6.3to 8, and
production of hypochl orous acid and sodiun1 hydrogen

= BPURT on bt SHERE P ~aL CERETrAG A 8 AL CoRARG 108 the
cog£g§89%9|n¥8nhlon lghiggffﬁat gb%hlglox gd 8Pdf9&%lng an

concen P8n s “PHSin ppm-i

ef?chgve7gRlggghgngogggn%EQEK égthnt ?%%eggkﬁra pH of

r eat ent al I sease Inthe's

§O£Hteona9& dephiahbcShar bk akc,pgcﬁ%gausage%d 2Rg LRdking

presenf I nveht'ion, the e Ive ¢

hy8PB8§ent Eathb8Aaks 9&; Eﬁ.@@tﬂ@@yts‘is7oo ppm i nstead of
from201 to 700 ppm [0038] " In the stock solution of

denbalesterilizing water according to the present
invention, the effective chlorine concentration is of
fram 50 taot®0 sppmtiinst edd deh thrnomt2Qt 1 itza nf0Q A

[0039] In the stock solution of dental sterilizing
acwaréingatootdengrteehheipresenbni ntant eddecti®e chlorine
effective chlorine concentration is of from50 to 300
coppentnatéad o from 301t bo 700 ppm andtehd sttockom 50 to

solution is used for preventing a dental disease.
70p0p@0] and the stock sclution is used for treating a dental
disease.

[0037]

In the stock solution of dental sterilizing water
according to the present invention, the effective chlorine
concentration is of from 400 to 700 ppm instead of from 201
to 700 ppm.

[0038]

In the stock solution of dental sterilizing water
according to the present invention, the effective chlorine
concentration is of from 500 tc 700 ppm instead of from 201
to 700 ppm.

[0039]

In the stock sclution of dental sterilizing water
according to the present invention, the effective chlorine
concentration is of from 50 to 300 ppm instead of from 50 to
700 ppm and the stock solution is used for preventing a

dental disease.

[0040]



- 12 In the stock solution of dental sterilizing
wat er according to the present invention, the pHis
of 7to 8 instead of 6.3 to 8. [0041] A producing

- apparatus for produci ng dentldd sterilizing water of

" claim 26 according to the present invention is an
apparatus for _treating preventing a dental disease
by HSFE?lFF?FﬁgSBéPFéBBnPgldﬁ&?ﬁégé%erééﬁ?épgcﬁﬁﬁé§

at ho ot her oral bacteria, the producin

aCophat ?u%ocB%%rP§?ﬁ§nS 18¥8RkISBI ubPBnPHahR PSr9 to 8

. storln s%ock ol ution containing sodiumchloride

ln%ﬁﬁp% % B%. e and an electrolysis tank being
congg gd to and comruni cating with the stock sol ution
taﬁ for electrolyzing the stock sol ution, wherein

thg %ﬁ%ﬁﬁéﬁﬁgyé aEQEQ s § EO SH%Ht%Ha%ter11121ng

hypothl or ous ac rog n carbonate are

waﬁ%?dgﬁegléﬂmpégdgéSSPHfﬁ tgoﬂﬁgn E@Eéﬂeslg¥entlon is an

el ectrolyzing the stock Solution so as to give an

apﬁ%f&@ﬁéV?oﬁht?ééﬂﬁn%OBEGﬁkéaéh@Engf a98eh02700: pRALANEy,
of 6.3 to 8 In the produci ng appar at us

stépilpﬁpﬂ@cp@ﬁla@@ﬁaél pé@ﬁb?éﬁlngeﬂﬁﬁﬁrcakhéseﬁgﬁﬁbbéﬁ or
chlorine concentration is o 201 to 700 ppm I nstead

otlodr SOrd D FAOt Ppi Anthé herpaodussngppappetat Usmpsivsad a
for treating a dental disease. [0043] 1In the
stqeloducl mgi appasak usof ostprodycangtdert ablustieni bbatAgning
water, the effective chlorine concentration is of 400
sodu 06h ppni dé nst@adaoibo204idpid@0appnan| 8044t rolysis tank
being connected to and communicating with the stock solution
tank and for electrolyzing the stock sclution, wherein the
electrolysis tank is configured such that hypochlorous acid
and sodium hydrogen carbonate are produced in predetermined
concentrations by electrolyzing the stock solution so as to
give an effective chlorine concentratiocn of 50 to 700 ppm and
a pH of 6.3 to 8.

[0042]

In the producing apparatus for producing dental
sterilizing water, the effective chlorine concentration is of
201 to 700 ppm, instead of 50 to 700 ppm and the producing
apparatus is used for treating a dental disease.

[0043]

In the producing apparatus feor producing dental
sterilizing water, the effective chlorine concentration is of

400 to 700 ppm, instead of 201 to 700 ppm.

[0044]



13 In the produci ng apparatus for produci ng dental
sterilizing water, the effective chlorine
concentration is of 500 to O ppm instead of 201 to
* 700 ppm [0045] In the producting apparatus for
produci ng dental sterilizing water, the effective

Chigr1 a8 SRERE L0l B0 10 SHO.pA, Lt ead,
t al 0046 . :
R L L

70bh H t 6 3 to 8.
Sopg%ggfogs$§§30P?Sggaéngghgoég?% ???n of arto in the

develpapnent of sterilizing water for periodontal
di sease, the present applicant has initially

sugeeeted prddhlka npr egeli s Gl St dcidczl'nr% d’%{tearl

cont ai ni ng hypochl orous acid F[l at a

steontent hat vaBeky uﬁengf@abla@ﬁedbﬁ&b@&n@afc%%' WY ration is of
di ssolved in well water or tap water and has confirned

5O|noa300|ppmcahnbe&hdtbatSUthSUQUIFpmlﬁﬁdMQh%rpQ%@u01ng

anni hilate periodontal pathogen. [0048] However, as

apdaesstiibedsahewd, feveprefrehypaghkodens zacidd sceae .be
produced at a high concentration, the sterilizing
watléP4€annot be brought into contact with bacteria if
the biofilnms are not destroyed. Consequently, another
devncé&hfoprodastingy ppgatrhé usi hirl psoidsiciegesieartyal

[0049]  Actually, in the clinical practice of treating
sterilizing water, the pH is of 7 to 8, instead of 6.3 to 8.

[0047}

As described in the background of art, in the
development of sterilizing water for pericdontal disease, the
present applicant has initially succeeded in the production
of sterilizing water containing hypochlorous acid (HCl0) at a
high concentration by using carbon dioxide naturally
dissolved in well water or tap water and has confirmed in a
clinical test that the sterilizing water can annihilate
periodontal pathogen.

[0048]

However, as described above, even if hypochlorous acid
can be produced at a high concentration, the sterilizing
water cannot be brought into contact with bacteria if the
biofilms are not destroyed. Consequently, another device for
destroying the biofilms is necessary.

[0049]

Actually, in the clinical practice of treating



14 periodontal disease, biofilns nust be physically
destroyed w th an ultrasonic scaler or |aser beans.
In the clinical practice of %rgating dental caries,

- biofilms formed on the surfhtes of teeth nust be
physically renoved by a tooth surface-cleaning nethod
Y h,s dlun1hyd n,car bonat fine.power and

peﬁé?égng?% 81?338 gﬁelgﬁr acgsggfpbgéﬁﬁ %ﬁﬁtﬁeStroyed

wiERnFﬁe§§?gﬁgbﬁ%urggggér gg 8EebF%Eg pr &epﬁe cll?lcal

I can er stu e destruction ©

prQEQREEanaEgea§§naaB@ﬁHE§ cQ?ﬁethB ?qlmge%bﬁh%@'ggsthe

at steril I ZI ng ter can contain no

hypeshl grodscagi g ) S ygLoge
Sucarbonate %e@HccﬁgEE%§;§ﬁg%8@5§g§ g?hBFEB 8y04°Rooth

sufpAeentlakhong R¥tRbadus NE:chheost ahl hiyairBgenatakbhate
prepari ng an aqueous solution as a stock solution

figenpawsirngndodiausrchrer kgea(dNaCc)y and earbapresdo@xicdetn
and el ectrolyzing the stock solution such that the

wiehfecthpvesshboaine concentration is from201 to 700
ppmand the pHis from6.3 to 8. Furthernore, it was
conflbfmdd by the test results that though dental
cari es pathogen are thought to be difficult to be
anﬂﬂﬂﬂQﬁQﬁExhﬁhQcp1¢ﬁ&mtv@mgli¢@mtkh@elfumahés,sthéied on
dental caries pathogen can be annihilated within

thepdastseokian ¢6 Béo&iamst and,sasoadsebyltonhysr phépnged
the inside of the oral cavity with the sterilizing

neyaf &RAdENen thakrSERELELFEDASYAREES CRRAECBERLEI NOEaPNY

pat hogen inhabit in_the oral cavity, that is, under
hyRPFRATEP AR CAS ShAHCHRNE R caﬂﬁ@ssagﬂﬁagéﬁdapeen carbonate

(B0 TGO R IHORRT i THREE TP L SULWRT M BBRRRC1nG
thgeg é§£1£91§8V$£€ertEQSpﬁgﬁgggﬁg gn agqueous solution as a
stock solution containing sodium chloride (NaCl) and carbon
dioxide and electrclyzing the stock solution such that the
effective chlorine concentration is from 201 to 700 ppm and
the pH is from 6.3 to 8. Furthermore, it was confirmed by
the test results that though dental caries pathogen are
thought to be difficult to be annihilated due to their very
thick cell walls, the dental caries pathogen can be
annihilated within about several to several tens seconds by
only rinsing the inside of the oral cavity with the
sterilizing water even under the circumstances that dental
caries pathogen inhabit in the oral cavity, that is, under
circumstances that dental caries pathogen are protected by

biofilms, and also confirmed that periodontal pathogen can be

annihilated within about several to several tens seconds by



15 only injecting the sterilizing water into
peri odontal pockets. [0051] This neans that
pat hogeni ¢ bacteria can be letely sterilized by
cooper ati on of sodiun1hydfbagﬂpbarbonate and

hypochl orous acid, that is, the destruction of

fil ith__th di hyd bonat t hi gh
on B bR T A P ont AR ERG AR Hi ' SCF b OF Ot HE* CRGPBFFA PRoKeTS.

thﬁogﬁiiroyed biofilms with the hypochlorous acid at
a hrg oncentration. Therefore, this is a remarkable

et e JY e 0ot Rl et i P fey
stt ffif@@fb%nggo Q?&t Qntgf Q&ﬁhumcﬁﬁg%ﬁgggi%éﬁﬁgnQEQegnd

an peri odontal pockets, such as t

hySYER BELS18NE-1 90t s POt sSsurfiacgssatyLek ahi yel %iﬁg?ﬂng\%ith

areas, where the anount of organic substances t

th€aus@ign KedpssbAnchpnbhgrByRech! REQHS88EEnt ration and the
concentration is relatively low, since sodium

anifyil Dgelok as DoNas epaess F oy SinbtwEi haB:roval Baskelnd with
i nhabiting in the above-nenti oned portions can be

thsUijpetiendtyust ecidli 2eda even tbntbetretiesti VEherefore,
chl orine concentration is |lower than 201 ppm [0053]
th¥farides neearkhiel denhabnsieni hozi aglywaier thecoedtay Foeld
the present invention can be used for preventing
bugdentad igi sleasest asewedtiiagltfeatdng the denta
di seases. In particular, by controlling the effective
chf®PPAe concentration to from50 to 300 ppm
sufficient safety can be secured even in daily use by

patifeCittHemrel Med1asmitpen Heaeforeedisedrdth Honghe soral

ossi bl e.
Caéﬁty portions other than periodontal pockets, such as tooth

crown surfaces and tooth root surfaces at relatively shallow
areas, where the amount of organic substances that cause a
reduction in the hypochlorous acid concentration is
relatively low, since sodium hydrogen carbonate destroys
biofilms, oral bacteria inhabiting in the above-mentioned
portions can be sufficiently sterilized, even if the
effective chlorine concentration is lower than 201 ppm.

[0053]

Furthermore, the dental sterilizing water according to
the present inventicn can be used for preventing dental
diseases as well as treating the dental diseases. In
particular, by controlling the effective chlorine
concentration to from 50 to 300 ppm, sufficient safety can be
secured even in daily use by patients themselves, and

therefore use in home is possible.



16 - [0054] The dental diseases are diseases caused by
oral bacteria and typically include a periodontal
di sease caused by perlodont% pat hogen and denta
= caries caused by dental caries pathogen, but are not
limted such diseases and include diseases that are
cagégg ?y bacteria inhabiting in the oral cavity.
In order to conduct electrolysis such that the

o TR e A PN SO AL AL DL 2 ! Bacteria

ppm an rom € neces
h d
en SRl of S umtl el addadelhs .
pef@s%ﬂéy gk s5obuRdha &@ﬁ@gla&aﬁ@@r&gagfd%gsagﬁ@aef
carbon dioxide in the air (380 ppm annua erage

ca£PAsepiFRbGOR, Obueas oGt oxideréa gaéhaaiséaségpéﬂd
an excer pt from"Ri ka Ne Nenpyo, Kankyo-h

ind ool sgisas tSeteatefisuiabl 8¢, bgayéwanﬁﬁhhm@mﬁg in
edition) is absolutely too low, it is necessary to

thé ner£nseavheydegree of solubility of carbon dioxide
by forcibly dissolving carbon dioxide. [0056] That
i sS[00BR5this description, the term"forcibly
di ssol ving carbon di oxide" refers to that the degree
of Irsaingdsid ity axndartbonlaioxiidesis sumdr edsed tloe aeffective
| evel higher than the concentration of carbon dioxide
chidrine sgemegiradtyondissbree 20hetdegPeerph sotlubheipy is
at a partial pressure of carbon dioxide present in
fraemed af rjo Her eLhe ngcepeeryi eonberhodf ofoflowmi phyoride is

di ssol vi ng carbon di oxide, a stock solution my be
addfdpat ¥ BYEAYC of 2tHe # Bl PHWRHES mettHiqtRe ()e amount of

carbon dioxide naturally dissolved in water at a partial
pressure of carbon dioxide in the air (380 ppm, annual
average concentration of carbon dioxide in the air in Japan,
an excerpt from "Rika Nenpyo, Kankyo-hen" (Chronological
Scientific Tables, Environment), 2nd edition) is absolutely
too low, it is necessary to increase the degree of solubility
of carbon dioxide by forcibly dissolving carbon dioxide.

{0056]

That is, in this description, the term "forcibly
dissolving carbon dioxide"” refers to that the degree of
solubility of carbon dioxide is increased to a level higher
than the concentration of carbon dioxide that can naturally
dissolve (the degree of solubility at a partial pressure of
carbon dioxide present in the air). Here, in a specific
method of forcibly dissolving carbon dioxide, a stock

solution may be prepared by any of the following methods (a)



- 17 to (d), but in any of the nethods, acids other
than carbonic acid, such as hydrochloric acid and
acetic acid, are not used at all. Therefore, the main
paraneter of conditions of Jt'ock sol ution conposi tion
is the additive amount of sodiumchloride. [0057]

( ter js forced to pass through, reverse osnosis )

to n@%ﬁ%t Yot i hi 07 dee HRO3duedC 135 t ReMpaskien carbonic
wat er; and carbo i oxi de S is blown intpo . the water

ao il GiieR ot SR e The (Fe iared BLTbre DFLdr(ero Rt used
st of., addi sodium__chloride qr in the step of

2t R ng LR AIa orIESTodEE s SR ST FEock

ed t : r.or. .disti r,.a bon

s g SR AL T I Chrer By 0, S30PEN

ch to the water before or after the step of adding
sodium chl oride or in the step of adding sodi um
chiessde. [0059] (c) Water is forced to pass through
reverse osnosis nenbrane; sodiumchloride is added to

t hg passed Walergord e tddloRfiesse of catdons

di oxi de being in contact with the passed water is

menBieeasesbd u devetidé gheradhad thatho&fpaga&foPater; and
dioxide in the air before or after the step of adding

cargosh udn ehi df | ghes o s il de Shep oific adsiag SpdibM ice is
chloride. [0060] (d) Sodiumchloride is added to pure

addwat ero orhaliwitidt doe fowdt esr abidet hehpasteal opresgime 96dium
carbon dioxide being in contact with the pure water

chlgrride af sin |iled swaterof sadd iy essetutn oclal bevet . hi gher
than that of carbon dioxide in

[0058]

(b} Sodium chloride is added to pure water or distilled
water; and carbon dioxide gas is blown into the water or dry
ice is added to the water before or after the step of adding
sodium chloride or in the step of adding sodium chloride.

[0059]

(¢) Water 1is forced to pass through reverse osmosis
membrane; sodium chloride 1s added to the passed water; and
the partial pressure of carbon dioxide being in contact with
the passed water is increased to a level higher than that of
carbon dioxide in the air before or after the step of adding
sodium chloride or in the step of adding sodium chloride.

[0060]

(d} Sodium chloride is added to pure water or distilled
water; and the partial pressure of carbon dioxide being in

contact with the pure water or the distilled water is

increased to a level higher than that of carbon dioxide in



| - 18 the air before or after the step of adding
sodiumchloride or in the step of addi ng sodi um
chl oride. [0061] Here, in tge above (a) and (c), the

-~ water as a conponent of fheé®stock sol ution may be,

- for exanple, mell wat er or tap water and is not

U|red to bvi o
thd ihE UREEGRR 07 BHre whier ok Conidihinoeedt b Loride ox
I s.better for

d
in pi_r g?s;e?ﬁ? neéa%%iggs anjr e%??}gg%g 1%f- an el ectrol ysis

tap %i a reductlon in the electrode reaction. [0062]
I n-or 1 to sterilize periodontal pathogen, dental

a6 PALNQGEN. o v OLNBr Gl Hactsrd 3, mdh 1he, (Gomponent

sterili’zi'ng ~water accor'di ng t t'ne” pr esent |nven

off&{et%@mﬂ tf@rﬁ'rﬁéyp@éhoﬂéﬁ %egﬁpfé Wéu'agt&@t S]E tap

is put into the oral cavity to gargled in the ora

watt@¥idyafromsevesghi t8y 86VISE abut&NSa8€60NARwdNd- f ol 15
the periodontal pathogen, the sterilizing water is

ob¥ 1p@sttht Ntige thee pef i pEpat @bt @OCKkSt Sconf8068hgB¥alcium
doing so, the sterilizing water, while destroylng t he
1o ofid des s Dahi t Bomd yasd esd | bz ess p}eétﬂ@lﬂnf@ir pathegeing
dental caries pathogen, or other oral bacteria in a
darsdye toperlod- ofde s | o, att holght thkystertdnki og sateduction
gradual ly |l oses the bactericidal activity by oxidation
in ofhorgemttcradbstancesoand ot her bacteria being
present in the circunstance. [0064] Here, the pHis
adf¢8éed to from6.3 to 8. ApHof 6.3 or |ess may

cause decalcification of teeth. Furthernore, in
In order to sterilize pericdontal pathogen, dental

caries pathogen, or other oral bacteria with the sterilizing
water according to the present invention, for the dental
caries pathogen, the sterilizing water is put into the oral
cavity to be gargled in the oral cavity from several to
several tens seconds, and for the periocdontal pathogen, the
sterilizing water is injected intc the periocdontal pockets.

[0063]

By doing so, the sterilizing water, while destroying the
biofilms, certainly sterilizes pericdontal pathogen, dental
caries pathogen, or other oral bacteria in a short period of
time, though the sterilizing water gradually loses the
bactericidal activity by oxidation of organic substances and
other bacteria being present in the circumstance.

[0064]

Here, the pH is adijusted to from 6.3 to 8. A pH of 6.3

or less may cause decalcification of teeth. Furthermore, in



- 19 a pHlower than 6, the presence ratio of HC03-
in the concentration fractions of H2CO3, HC03- and
Q032- is reduced, which ma it difficult to produce

< sodi um hydrogen carbonate dt” a |level that can destroy
the biofilnms. In a pH higher than 8 t he presence

= b o8vek Had by HDE BRRSEREEKaeTe BERRELS AP g %t o
coH%QnggtEXHofg%aQEQU agusdaaéoa *HC%;“ AN teellal tlorne[duced

can sterifize bacteria 1'n pa ént
th@ﬁ'ﬁ§k9§t99989ffL99§§]to r@ggbé'gedlhﬂehgﬁr Jen carbonate
desirably 7 or nore. By do [factic d

atpgo@le@sﬁ byadeptal d@@"ck%;% e%hggs@lmsneumaé ﬁdhlaﬂgr
the acidification in the"oral cavity 1s prevente

th&RO0B6] thEUptheEABEErat N8 6Efﬁ@&bVﬁnCBh@rbBﬁcentratlon
concentration is adjusted to 50 ppmor nore. Wen the

freonLentrati on,, sHderand haro5a PpBduded,s whifdH Glles it
to sterilize oral bacteria even in the oral bacteria

diafheulngtboptoatbechopbchlibiacesaeid keohhnhigat
surfaces at shall ow areas. [0067] Furthernore, the
cortépttraviouhtbatneanontent i ateohacserdd) ushegatreiz2Qlar,
ppm or nore. \Wen the concentration is 200 ppm or
dehess, caheesrphthageérria i nhabiting in the deep zones
of periodontal pockets are not sterilized. In addition
tolOPR&labove, it is difficult to achieve the
following conditions (i) to (iii). [0068] (i) In
geferallditdrenys gthe Bf ofaflepatsbila’t bat mpgem By doing so,

lactic acid produced by dental caries pathogen is neutralized
and the acidification in the oral cavity is prevented.

[0066]

Furthermore, the effective chlorine concentration is
adjusted to 50 ppm or more. When the concentration is lower
than 50 ppm, it is difficult to sterilize oral bacteria even
in the oral bacteria adhering to tooth crown surfaces or
tooth root surfaces at shallow areas.

[0067]

Furthermore, the effective chlorine concentration is
adjusted tco 201 ppm or more. When the concentration is 200
ppm or less, the oral bacteria inhabiting in the deep zones
of pericdontal pockets are not sterilized. In addition to
the above, it is difficult to achieve the following
conditions (i) to (iii).

[0068]

{i) In general, the ratio of oral bacteria that form



-20- biofilnms and inhabit therein is overwhel m ngly
| arger than that of oral bacteria that inhabit in a
floating state. In order to annihilate the bacteria
=in the biofilnms, it is necé@iary to maintain
sufficient bactericidal activity even after the

. 0%, f. b h
o:gfutdh e il i SsHE-Eam fie EVRCHRELIHER  FTheLaer than
ti f.h hl at
th%?rﬁéﬁi bgriobasPetadertin? ﬁgﬁggégrﬁé"%if a%lpafi'%gteoo ™
b ] hao d
orh¥ 18 shethlizecbaateriacather ; than those adhering

OOt crown surtaces an root

neéeeggew eseaélnk9999%uf% tleﬁk g c%é?&'qgaﬁaQEQQVltg even

long tine, for exanple, over secon as a ri

af%@rtEﬁESBﬁﬁdﬁﬁﬂgheg% Qgraeggse@ggnﬁe sakék @%%% Lhd W@her

the inside of the body (the inside of a vessel

ba&@e@@éssebﬁ%tSkégbﬁtaﬂﬂ tﬂgueﬁréﬁﬁb%gh%e'||ﬁﬁ§5bacterlc1dal
Ther ef ore acteria nmust be annihilated within 30

acBee0ndsofi hyppensbkbas Wkihi At18nsasends. oF0Q¥8lLit several
(ii1) I'n biofilms, 300 to 400 types of oral bacteria

tenarpsrtscpékympnmmagate tbbi Lewmabnkakening-za BeEtakia other
proportion, to formbacterial flora. However, if the
thbhactbosa adbkesiibgt tbutedtiv thoehhenrliiaeker eadotobh® root
nunber of a bacteriumthat is usually lowin the
suplibes &t ababiowl hyeasncreased by sone causes, a
change in the bacterial flora, a phenonenon call ed
m ¢PBBPaAl substitution, occurs. That is, if parts of

dental caries pathogen and peri odontal pathogen
sur e S ¢hbbitzaelony S1eing i zekiong Heime cr 6bF agxample, over

substitution occurs so that the remaining bacteria
60 ypaseneal | japraphgaketo transfer hundreds of thousands of

oral bacteria to the inside of the body (the inside of a
blood vessel} to cause bacteremia and induce systemic illness.
Therefore, bacteria must be annihilated within 30 seconds, if
possible, within 10 seconds.

[0070]

(1ii) In biofilms, 300 to 400 types of oral bacteria
parasitically propagate, while maintaining a certain
proportion, to form bacterial flora. However, if the
bacteria are substituted with other bacteria or the number of
a bacterium that is usually low in the number is abnormally
increased by some causes, a change in the bacterial flora, a
phenomenon called microbial substitution, occurs. That is,
if parts of dental caries pathogen and periodontal pathogen
survive without being sterilized, the microbial substitution

occurs so that the remaining bacteria drastically propagate.



21 In order to avoid such a situation, all bacteria
inhabiting in the biofilnms nust be annihil at ed.
[0071] In addition, the effective chlorine

= concentration is deS|rany:%bO ppm or nore. Wthin
this concentration, even if the presence ratio of

h chl prous acid i decreased at a around
0 KBRS o B <50 PRy Buth 6 SUECaLT ancaR L babaghenr ad 18poRs ting
tp be su pcient for the s ation or the
lnbg% e?%%%y3| %PsgréF EBE%@F?%kgéch as dental caries
i 8?$i and peri odontal pathogen. On the other hand,
ctive chlorine concentration is 700 ppm or

éH”rﬁﬁéQ@Ef%é%%%et£ﬁ{bE¥E%p@%ﬁ%ﬁnt?%ﬁlon is

necessary or acni evi ng sterilization

deéiiabl? 6bbi ppml 807RbreHergs rphien g he @gﬂ@@ﬁﬁygtl%n, even

chl orine concentratlon is from 300 to 700 ppm

ifStgEi pkaathea Qétlbeobaﬁyﬁﬁbﬁhw§b§sOBClaa&bouéCQEQ ed at a
bacteria, in particular, periodontal pathogen and

pHdeAt akocaki @5 pathegenneancbe F@Bh@&@@u@ﬂbhha ahaube30
seconds. When the effective c% ori ne concentration is

enftiosd 460a50t300eppUFribeenst ebkl tBat @Brolikh€ion or the
bacteriolysis of the bacteria can be achieved within
baabeniolPs secofidsra BRb&EEt BESERE RTh Chls OB DRAW N&Bies pathogen

[0073] [Fig. 1] Fig. 1 is a schematic di agram show ng
andnpenpparatad pathpgeduci ng sterilizing water for

dental treatnent according to an enbodinent. [Fig. 2]

Fi ¢n Xhs etlpapreshoviing ¢hespresenclel oaine ofncentration
is 700 ppm or less. A concentration higher than 700 ppm is
not necessary for achieving sterilization and the above (i)
to (iii).

[0072]

Here, when the effective chlorine concentration is from
300 to 700 ppm, the sterilization or the bacteriolysis cof
various oral bacteria, in particular, pericdontal pathogen
and dental caries pathogen can be achieved within about 30
seconds. When the effective chlorine concentration is from
400 to 700 ppm, the sterilization or the bacterioclysis of the
bacteria can be achieved within about 10 seconds.
BRIEF DESCRIPTICN OF DRAWINGS

[0073]

[Fig. 1] Fig. 1 is a schematic diagram showing an
apparatus for producing sterilizing water for dental

treatment according to an embodiment.

[Fig. 2] Fig. 2 is a graph showing the presence ratioc of



- 22 - hypochlorous acid. [Fig. 3] Fig. 3 is a
schemati ¢ di agram showi ng an apparatus for producing
sterilizing water for dental. . treatnment according to a
- modi fication. REFERENCE NOMERALS [0074] 51 produci ng
apparatus for producing sterilizing water for dental
h tréﬁinent 52 stock solution 3 stock solution tank 5
YR OTY3i3°t%nk 6 discharge tube 57 dilution water
8 dil.uti ter fank _ 11 deaer.ati on nodul e 14,
Certiaty T adibed vk & LA Hest M o0 CHRIRG
T . [ 00, ' f nt, al
SPITETIT A Ng BT S Lo oL o B 3y BHLS GO NACUER b
%ﬁg. f r j wat er according to
trt e %?%2%%?6$%€§%t?%ﬁgﬁﬁﬁﬁfﬁggf%ggﬁéscribed Wi th

refFRiRiEnGeerAl¢ acconpanying drawings. It is noted
that substantially the sane el enents as those in

exigbvpg technology are denoted by the same reference
nuneral s, and descriptions thereof are omtted.

[0G46] pobeticling agpaatein sf b rdetodludireptsPrit: 18% ite water
dental ~sterilizing water according to an embodi nment
foaMmt 5 treatment

52 stock solution

3 stock solution tank

5 electrolysis tank

6 discharge tube

57 dilution water

8 dilution water tank

11 deaeration module

i4 tertiary produced water tank
BEST MODES FOR CARRYING OUT THE INVENTION

[0075]

Embodiments of dental sterilizing water, a method of
producing the water, and an apparatus for producing the water
according to the present invention will now be described with
refereﬁce to the accompanying drawings. It is noted that
substantially the same elements as those in existing
technoleogy are denoted by the same reference numerals, and
descriptions thereof are omitted.

[0076]

Sterilizing water for dental treatment as the dental

sterilizing water according to an embodiment contains



23 hypochl orous acid (HCL0) and sodi um hydrogen
carbonate (NaHC03). The effective chlorine
concentration is from201 tq 700 ppm desirably from
- 400 to 700 ppm and furthér 23esirably from 500 to 700
ppm and the pHis 6.3 or higher and 8 or |ess,
desi{abl and 8 or | ess. Dental djseases

hyRech %EO%%Z?E%%Ekggféls%%@esﬁﬂﬂu@eHYQFoﬁﬁPi%%réaﬁaB@
VA, BT Eg.e 90Nl BRLIGRS ol 20,
coFAFELEARLIRIEL R BT of B4 Sod hg1= g, speetates
oo} LEPLIFNE SGC960100 11 pBICORIDL LACTE] ¢ 2ot Rt

an@r§d&£!P&sé}e&%%éféﬁg%“@t8£ ﬁ?ﬁ%??”éﬁh érﬁﬁggBEE Dental

according to di ment udes a sto sol ution

didedke 3 £@£hSégfﬁggiédoﬁﬁgﬁkd§§é5§é09né2deﬂt§1rEE?iBH an be
4 being connected to and communicating wth the stoc

cuB@h Uy 08 & ANK; - Bg e 8EL 6QbNELS pheRKgenbelBg-§0Npget 8d
to and comruni cating with the stroke™ punp, a

pathsgday ger tobige 6 HehDUbsePBecieditn 8Rd §08PUNE ahhNGater.
with the electrolysis tank, and a dilution water tank
8 foo773toring dilution water 57. The dilution water
tank 8 is relatively positioned with respect to the
posiitguare df sdmeverdh gipdrte-ul sthangesdudiend tSueh t hat
the end of the discharge tube 6 is below the water
stéevkel zofig tiheter | v otemid br t B¥atseot edccortthegdihat i on
wat er tank 8. [0079] The stock solution 52 is
empp@dpaerd. by any net hod

[0078]

As shown in the figure, the producing apparatus 51 for
producing sterilizing water for dental treatment according to
the embodiment includes a stock solution tank 3 for storing a
stock solution 52, a stroke pump 4 being connected to and
communicating with the stock solution tank, an electrolysis
tank 5 being connected to and communicating with the stroke
pump, a discharge tube €6 being connected to and communicating
with the electrolysis tank, and a dilution water tank 8 for
storing diluticn water 57. The diluticn water tank 8 is
relatively positioned with respect to the position of one end
of the discharge tube 6 such that the end of the discharge
tube 6 is below the water level of the dilution water 57
stored in the dilution water tank 8.

[0079]

The stock solution 52 1s prepared by any method



24 described bel ow and, in any nethod, does not
contain any acid, such as hydrochloric acid or acetic
acid, other than carbonic q%g [0080] The dilution
< water 57 may be well water, p water, pure water, or
any other arbitrary water, but the pH of the water is

de%rgg@r&ybdfggrg%ged go tha %£Fﬁgpa88%8pﬁ§gtF8HBaln any acid,

errrizing ar s WY
51
s g Reos e driehottt £ 98“?%2 A T
acid. having a water- injecting side communicating with

secondary produced water 60 that is prinmary produced
vatgpgdhl uted with dilution water 57 in the dilution
water tank 8. The deaeration nodul e renoves dissol ved

OXYERD 41 dtheo s asondary prpdused, yei e\l}algé)%ung% &ater, pure

pressure reduced by a vacuum punp 12 an as a

wat&F | | @F YanPr O€HEeda Bl Fatankatdrf opyst Eﬁénﬁﬁt BFL 'tﬁ[aywater
produced water, as sterilizing water 63 'S

is SECOPEALY @éﬂéﬂﬁ@ﬂe&agﬁrthﬁﬂ Eh@nbﬂhbﬁhpﬂbaﬁébMegterl1121ng
oxygen is renoved. [0082] In addition, tubes provided
waterthe piodici tige apparatmsnt bdned aangéectronagnetlc
valve arbitrarily provided according to need may be
defepBotat ed t hrough oxi dati on by hypochl orous acid
at a high concentration and, therefore, are desirably
f orThed rofodidaliord reppd 088 51 roraedinte po odue eeihediment
sterilizing water 63 for dental treatnent with the
fuptleeiocl ngl appar at dsastat ben produtenglt heving a water-

injecting side communicating with secondary produced water 60
that is primary produced water diluted with dilution water 57
in the dilution water tank 8. The deaeration module removes
dissolved oxygen in the secondary produced water 60 under a
pressure reduced by a vacuum pump 12 and has a tertiary
produced water tank 14 for storing tertiary produced water,
as sterilizing water 63, that is the secondary produced water
60 from which dissolved oxygen is removed.

[0082]

In addition, tubes provided to the producing apparatus
51 or an electromagnetic valve arbitrarily provided according
to need may be deteriorated through oxidation by hypochlorous
acid at a high concentration and, therefore, are desirably
formed of fluorine.

[0083]

In order to produce the sterilizing water 63 for dental

treatment with the producing apparatus 51 for producing the



25 sterilizing water according to the enbodi nent, the
conposition conditions (mainly the additive anmount of
sodium chloride) of the stgﬁﬁ solution 52, the
operation conditions (for anpl e, the vol tage val ue
and the current value) in electrolysis, and the

utjion ratio
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A8 30,90 00008 Lo Cos el BR300 L0, 100 .

(£49 §Xaﬂﬁﬁép'@HQ690§£9§§ v3Ph téﬁﬁe§ﬁe'éu§£8£€dvéﬂué?eln
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[ 0085] The nethod fo I ncreasi ng the degree of

an@Ootwbibi tyr Ocﬁll@‘@f(@@nwéit@i(] deré ng@cPhYRBY, shek- that the
wat er passed through reverse osnpsis nmenbrane, pure

effedive OchThBind | eshveherat By obechs toktousy Broduced
nmet hod for tenporarily increasing the degree of
watsat ubs | £igm a2 0T atdoh0dli pxh deddyi e Ty bf yomm X00gt6ardonppm,
di oxide into the solvent; a nethod by increasing the
angafiytter plesswaiel f f cam bo®0 dioxidé bhenpgand tbatpitis from
with the solvent; or a nethod by decreasing the
6.3 enpet ot edositdel gofvemt 7 t&i 8 herThehd Inmstdmatl dyock
forcibly mxing carbon dioxide or the method by
solyickaashhgl ¢ hetpeedi o Phessteekotobarbon tanvkide is
desirable in consideration of an increase in water
tehPpefature due to the heat produced in electrolysis.
00
[ Thé additive amount of sodium chloride is, for example,
2 te 5% by mass.

[0085]

The method for increasing the degree of solubility of
carbon dioxide in a solvent, i.e., water passed through
reverse osmosis membrane, pure water, or distilled water, may
be as follows: a method for temporarily increasing the degree
of solubility of carbon dioxide by forcibly mixing carbon
dioxide into the sclvent; a method by increasing the partial
pressure of carbon dioxide being in contact with the solvent;
or a method by decreasing the temperature of the solvent.
Either the method by forcibly mixing carbon dioxide or the
method by increasing the partial pressure of carbon dioxide
is desirable in consideratiocn of an increase in water

temperature due to the heat produced in electrolysis.

[0086]



- 26 The nethod for tenporarily increasing the degree
of solubility of carbon dioxide can be further
classified into a nethod by bl ow ng carbon dioxide
gas and a net hod by addi ng ry ice. Here, the term
"tenporarily refers to the case that since the

,%lal Aressur e carbon PIOXIde bei n ont act

T He socf ven | s qua‘:’ilrjt o that o Slc% b%}ﬁe dﬁ %r%% of
soP?ﬁfff{ 'thggrgbﬁ digxgﬁgeéaﬂoﬁgsgu§£ﬁgg E?gsgh 8 into a
0 r e a

on dioxide Is orned unde er C
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dryNecor esple qauidd by i Lgerxﬁamlhfy-paféf@f ecgée
carbon dioxi‘de present in the air, even |? car

ch&t oxigecisnéopsibiy1 hpLeshed b@nEQEBBh|Mlokdehb§lng in
case, it is necessary to pronptly conduct

cogt et rpl yisi snbefolechbai st bgudegteetnht 86l Uhikbbhyd9bxide
carbon dioxide is decreased. [0087] The nethod for
préfeneash nghe heidegieeothesohubdkjt yinte ehebrmnxdhgxbde
by increasing the partial pressure of carbon dioxide
carlaon beéiaehieves pyrfeahedguadspl vkat atmosphewdtepressure,
passed through reverse osnosis nenbrane, pure water,
therdegirsti dfedolabelitpn ah aarboghtiivankdeand tapeetbrdg
carbon dioxide in the air space of the tank; or by
ac@hovimg carbon edapsxtdefgasmendvet he sSbevenesknrehe
airtight tank; or adding dry ice to the solvent.
GQ?DDBQ¥lUmnwthhstbﬁsﬁarttalspﬁ@ééé§ar9ft@aﬁbggoﬂv@dee

carbon dioxide at a certain gartlal pressure in the
Pregtyent abldetdl Eond@itieR 18| errbenydiegxpyet LanspPeribAYy

the stock solution 52 to the _
injected tempcorarily. In this case, it is necessary to

promptly conduct electrolysis before that the degree of
solubility of carbon dioxide is decreased.

[0087]

The method for increasing the degree of solubility of
carbon dioxide by increasing the partial pressure of carbon
dioxide can be achieved by sealing a solvent, i.e., water
passed through reverse osmosis membrane, pure water, or
distilled water in an airtight tank and injecting carbon
dioxide in the air space of the tank; or by blowing carbon
dioxide gas intc the solvent in the airtight tank; or adding
dry ice to the solvent.

[0088]

In this case, it is necessary to dissclve carbon dioxide

at a certain partial pressure in the solvent and to conduct

electrolysis by transferring the stock solution 52 to the



27 electrolysis tank 5 while the partial pressure
being maintained. Therefore, the stock solution tank
3, the stroke punp 4, and the electrolysis tank 5 nay
- be constituted to be hermetd’c Tas a whol e not to
- decrease the partial pressure of carbon dioxide.
[ 0089 From t he above, carbon dioxide is forcibly

elefriseot Vet byankany Wethodt Ll RREbHEF rBREERRTBePBWT
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caliie, agditi gn step. [0091] (a-2) Tap water is forced
o pass through reverse osnosis nenbrane; sodium

chigpkde is added to the passed water; and carbon
dioxide is forcibly dissolved in the passed water by

addingnh dihe 440 thew elidn dde steprofp pddiNgsolved by
sodi um chl oride, before the addition step, or after

any heetReldi §& Dacsé@PErdR0ORE bébod) Sodium chloride is

added to pure water or distilled water; and carbon

di pgode]is forcibly dissolved in the water by bl owi ng

carbon dioxide gas into the water in the step of

addiangl )sa@lipumeactd rori def o hefdries tees saddi towrh St eps r o

after the addition step.
osmosis membrane; sodium chloride is added to the passed
water; and carbon dioxide is forcibly dissolved in the passed
water by blowing carbon dioxide gas intoec the water in the
step of adding sodium chloride, before the addition step, or
after the addition step.

[0091]

(a-2) Tap water is forced to pass through reverse
osmosis membrane; sodium chloride is added to the passed
water; and carbon dioxide is forcibly dissolved in the passed
water by adding dry ice to the water in the step of adding
sodium chloride, before the addition step, or after the
addition step.

[0092]

(b-1) Sodium chlecride is added to pure water or
distilled water; and carbon dioxide is forcibly dissolved in
the water by blowing carbon dioxide gas intc the water in the

step of adding sodium chloride, before the addition step, or

after the addition step.



- 28 - [0093] (b-2) Sodiumchloride is added to pure
water or distilled water; and carbon dioxide is
forcibly dissolved in the g%%er by adding dry ice to
-~ the water in the step of "adding sodiumchloride,
before the addition step, or after the addition step.
0&@653 (c) Water is forced to pass through reverse
Si'S° menbrane; sodi um chl ori de |s added to the

I d
Pastodt hat i uf K FErEe TGS 1S iR Y Eor LR
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I evel higher than th carbon dioxide in
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distilled water; and carbon dioxide is disso

thé hedput eomaseepor distilled water at a higher degree
of solubility than that at the partial pressure of
cafboe4di oxide in the air by increasing the partia
pressure of carbon dioxide being in contact with the
pur & watareorigdi Sitdddd amabes s tith Bol@y ete v ghesshbans
that of carbon dioxide in the air before or after the
mewbepnef addiwyg sbidbvitehisr addedr tonthbepstepdofater; and
addi ng sodiumchloride. [0096] The water to pass
carbpoudhorederse dsapslgedeibr bhe pagscavetanyat a higher
properties, but water purged to sone extent is
degieas rabl 8o bvibid ¢ he skandpbéht abf thedperngaiherbasden of

on the
carbon dioxide in the air by increasing the partial pressure

of carbon dioxide being in contact with the passed water to a
level higher than that of carbon dioxide in the air.

[0095]

{d) Sodium chloride is added to pure water or distilled
water; and carbon dioxide is dissolved in the pure water or
distilled water at a higher degree of solubility than that at
the partial pressure of cafbon dioxide in the air by
increasing the partiel pressure of carbon dioxide being in
contact with the pure water or distilled water to a level
higher than that of carbon dioxide in the air before or after
the step of adding sodium chloride or in the step of adding
sodium chloride.

[0096]

The water to pass through reverse osmosis membrane may
have any properties, but water purged to some extent is

desirable from the standpoint of reducing the burden on the



29 reverse osnosis nmenbrane or a water purging system
using the nenbrane or reducing the anobunt of water to
be di scarded as nmuch as Qp§§ bl e. For exanpl e,

* groundwater, tap water, or "commercially avail able
mneral water (commercially available water) can be

re&g¥%% $§$§éf§f%§$b¥%£ tgg %nbgg nent %ta tﬁy%éaﬂ uSLng the
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Furthernore, in the case in which carbon dioxide is

watth sSsatyetbe i isédie pRESEHIRIES, Mr@éﬂﬂinﬁfodl%ent tap
distilled water under circunmstances with a high

watpar tialups@sssrehof wees bophgi oxs deorcad cosveats oraLbigh
known apparatus for dissolving carbon dioxide can be
rewrdd rasmdyi siseenbfHOO3] After the preparation of the
stock solution 52, the stock solution 52 is weighed
i n[@%ahount corresponding to one batch of
sterilizing water, the weighed stock solution is
st dred-hien ddwe sitrockisdl wticerk tsakut3orard did ytrepared by
water 57 in an anount corresponding to one batch of
fondiangtieaw | Wiy Watkeassshseesedréverde dshusisnmembesane,
tank 8. The amount of the dilution water 57 nmay be
an g r3r HeY e¥od el d epreimee el ahly hevadl dlbt ¢ omakari purging
or the pH of the dilution water so as to correspond
SYFER iR At of L i hel STRFFE | 95 ReS WatBenb T anggpay be used.

Furthermore, in the case in which carbon dioxide is dissolved
in the passed water, pure water, or distilled water under
circumstances with a high partial pressure of carbon dioxide,
a conventionally known apparatus for dissolving carbon
dioxide can be arbitrarily used.

[0098]

After the preparaticon of the stock solution 52, the
stock solution 52 is weighed in an amount corresponding to
one batch of sterilizing water, the weighed stock solution is
stored in the stock solution tank 3, and dilution water 57 in
an amount corresponding to one batch of the sterilizing water
is stored in the dilution water tank 8. The amount of the
dilution water 57 may be properly determined depending on the
dilution ratio or the pH of the dilution water so as to
correspond to one batch of the sterilizing water.

[0099]



- 30 Then, the stock solution 52 is transferred to
the electrolysis tank 5 wth the stroke punp 4, and
the electrolysis tank 5 is_qgperated under
- predeterm ned operation 60§§ifions to electrolyze the
~ stock solution 52. [0100] Then, the primary produced

wat er produced in th el ectrolysis tank 5 is injected
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8.[é9ég?] Therefore, the primry produced water is
infected into the dilution water 57, w thout being
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the di scharge tube 6. In addition, since the prinary
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wei ghed in advance, that is, injected by a batch
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with the dilution water 57, unlike the conventi onal

didabd Nge | tulpd pé Nge i h§lOSnedbed, tbeshd acympiodusedng with
water is produced by forcing the secondary produced

thenved Brcttiblws passathr ough t he deaeration nodule 11 for
removi ng di ssol ved gas, in particular,

[0101]

BHere, the dilutiocn water tank 8 is relatively positioned
such that one end of the discharge tube 6 is below the water
level of the dilution water 57 stored in the dilution water
tank 8.

[0102]

Therefore, the primary produced water is injected into
the dilution water 57, without being brought into contact
with air (external air), through the discharge tube 6. 1In
addition, since the primary produced water is injected into
the dilution water 57 weighed in advance, that is, injected
by a batch system, the primary produced water is uniformly
mixed with the dilution water 57, unlike the conventional
mixing in piping.

[0103]

Then, tertiary produced water is produced by forcing the

secondary produced water 60 to pass through the deaeration

module 11 for removing dissclved gas, in particular,



31 dissolved oxygen. The tertiary produced water is
stored as sterilizing water 33 in a tertiary produced
water tank 14. [0104] In order to sterilize

~ periodontal pathogen, dental®! caries pat hogen, or
other or al bacteria with the sterilizing water 63 for

4treat nent rding to the enbodinent, for th
R 1 R T8 par iy o Tt it S @

P nto-th r awty to_.he
Stg%& 1215% #ét?ro§$se§e$a ol%e SPIPER @ k%ﬁd ?ngng4‘
foi % H perlodontal pat hogen, the sterilizing water
ein

jected into the periodontal pockets [ 0105]

By I*H | NN E&%ﬁﬂtﬂi&#&eﬁé%{ mem Seai @l gental

treat nent accordlng tot |nto contact
caM id Qhahogbacteri gehyy éegleﬁeeetelagetghethg Eggﬁéllm_ng

or al caV|ty or |nject|on into the peri odontal poc

waBSr 083 CEbPede POV et re SOHERM HYEEPYEAGCREDOAAL Bmbodiment,
contained in the sterilizing water %3 destroys

fobi@hd | dBnead, catibhepsaRBgbhTefoRyPRENPOEPUSHACKHerilizing
certainly sterilizes target bacteria in a short period

wattdr iénnpunhiheogthduatdy tesing tbebbaghegieBdah the oral
activity by oxidation of various organi c substances
caahdy of hen bactéesl atopsesentli hehhesetondypt anéefor the
[0106] As described above, in the sterilizing water
pedortadepalhogerat nieat stéhel neihodwé ber pmagdubengntheted
wat er, and the producing apparatus 51 according to
intdhet o hedentah pagkebsis sol uti on containing sodi um
chl oride and carbon dioxide is used as a stock
sol¥tPoh, and the stock sol ution

By bringing the sterilizing water 63 for dental
treatment according to the embodiment intc contact with oral
bacteria by, for example, gargle in the oral cavity or
injection into the periodontal pockets as described above,
sodium hydrogen carbonate contained in the sterilizing water
63 destroys biofilms and, at the same time, hypochlorous acid
certainly sterilizes target bacteria in a short period of
time while gradually losing the bactericidal activity by
oxidation of various organic substances and other bacteria
present in the circumstance.

[0106]

As described above, in the sterilizing water 63 for
dental treatment, the method for producing the water, and the
producing apparatus 51 according to the embodiment, an
aqueous solution containing sodium chloride and carbon

dioxide is used as a stock solution, and the stock solution



32 is electrolyzed such that the effective chlorine
concentration is from201 to 700 ppm desirably from
400 to 700 ppm and further, desirably from 500 to 700
ppm and the pHis from6.3%40 8 and desirably from7
to 8. This makes it possible to produce both sodi um

. hyd t t i gh trati .sufficient
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or an ultrasonic scaler, conventionally used. [0107]
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sterilizing water and the produci ng apparatus 51
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forcibly dissolved, the effect that a high
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produced and thereby biofilns are destroyed is

Thexodhi @ved. a Srencer b beldef foot ofthaci thsusbteaslization of the
hydrochloric acid or acetic acid is required,
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produced. For exanple, even if the effective chlorine
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_the perfectly sterilization of the oral bacteria or

Wit i ol 139 sdeahr pet behi el oft kg dnshdvence with a
period of  time of about from several to several tens
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co%é%ﬁ%ﬁééggfy used.

[0107]

In addition, in the method for producing the sterilizing
water and the producing apparatus 51 according to the
embodiment, since carbon dioxide is forcibly dissolved, the
effect that a high concentration of scdium hydrogen carbonate
can be produced and thereby biofilms are destroYed is
achieved. Since no addition of acid such as hydrochloric
acid or acetic acid is required, sterilizing water without
taste and odor can be produced. For example, even if the
effective chlorine concentration is from 500 to 700 ppm, the
effect that the perfectly sterilization of the cral bacteria
or the bacteriolysis can be achieved within a short period of
time of about from several to several tens seconds is founded

out withoui causing any discomfort to patients.



33 - [0108] Figure 2 is a graph show ng the presence
ratio of effective chlorine, which is conventionally
known (an excerpt from"Josyj no G jutsu” (Technlque
- of Water Purging), published by G hodo Shuppan Co.
Ltd.). As obvious fromthe figure, it has been
cony E%lonally believed that the presence ratio of
hyﬁ rous acid is drastically decreased at a pH of
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eff%%@qeé ¥%i$r9§ede§ﬁibﬁeﬂsb8 v%neﬁxﬁa;m§65£8§HLgahh@&cerpt

dental caries pathogen could e annl
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as descri bed above, it is believed that in t ent al

publ BtKled dePat Uk 38 b 08n@hpRH OLEL N 1.AabaCt efd alpeRblS BYom the
pernmeati on t hrough the cell wal I's, so-called
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IS used, and even nore, it is recognized that
ramy@Oﬁﬁlmypushl@ﬂoﬁéﬂﬁbidcﬁnn@tadestamyy tiberegkkbdwatl s pH
of dental caries pathogen at all. [0110] According to

of theostmore i anagisalet 63 &opHdefitéal treat nent
according to the enbodi nent, achi eved are
i nd0sePially noticeable effects that hypochl orous acid
can annihilate bacteria in a pHrange of 7 to 8 with
suffdwsvett, ehavhiaricl ddlesicteawndyctahileh tas motsdren

conventionally noticed at all, and that bacteria in
apibl bFan s (Elam %@tahhﬁi%1lht%a depehdbedreegbohggetie the
biofilms in advance y the synergistic effect with

regihgt b‘?%ﬂ|%@%@%r%@ﬂfﬁ@SﬂaﬂElﬁ%ﬁno@uld be annihilated

within a pH range of 6 to 8. Regarding dental caries
pathogen, as described above, 1t is believed that in the
dental field, denaturation of protein in bacterial cells by
permeation through the cell walls, so-called bacteriolysis,

is difficult even if hypochlorous acid is used, and even more,
it is recognized that hypochlorous ion (ClO7) cannct destroy
the cell walls of dental caries pathogen at all.

[0110]

According tc the sterilizing water 63 for dental
treatment according to the embodiment, achieved are
industrially noticeable effects that hypochlorous acid can
annihilate bacteria in a pH range of 7 to 8 with sufficient
bactericidal activity, which has not been conventionally
noticed at all, and that bacteria in biofilms can be
annihilated, without removing the biofilms in advance, by the

synergistic effect with the biofilm~destroying function of



34 sodi um hydrogen carbonate being present in a high
presence ratio in the above-nentioned pH range.
Furthernmore, in the annihilation of bacteria by the
< sterilizing water, the cell l|s are broken and the
protein in the bacterial cells is denatured that is,
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di scharge tube 6 is below the water |evel

dedhtutbqn vaheri§/ sheredatistbe adEBUEhgmea@beetEe&%lySls
8, the primry produced water is injected into the

isdithutéan vEieare Bve Withotd heimg brouoht Apbosr£ond agt
with air (external air) . Consequently, even if the
redl endncatbacoéribe stock solution 52 or the operation
condition of the electrolysis tank 5 is different from
thosg@lifhat are designed and thereby chlorine gas is
produced, the chlorine gas is changed into a form of
hy pochitor:ousreaci dh | the tdmeodiicing orppat&rus 75 halid ngproducing
approxi mately neutral pH environnent and does not
sthavblalnrgskabervbpat dehkrhgtFaebmene aarprdénghtor the
gas, [0112] In addition, since the primary produced
em@e@eﬁe%FodEheee FhetﬁeleFe@PrdP§§Fstﬁahk8Slﬁsr?hPeéV@dY
in dilution water 57 weighed in advance
pO%ﬂa%%ne stert tRrFoPHEnPRINgGT F p6é§FBF‘ég@uHPP?e6t & below

thg°§g§£§'f£@él o%l ge glfugigg water 57 stored in the

dilution water tank 8, the primary produced water is injected
into the dilution water 57, without being brought into
contact with air (external air). Consequently, even if the
blend ratic of the stock solution 52 or the operation
condition of the electreoclysis tank 5 is different from those
that are designed and thereby chlerine gas is produced, the
chlorine gas 1is changed into a form of hypochlorous acid in
the dilution water 57 having approximately neutral pH
environment and does not have a risk of volatilizing into the
air as chlorine gas.

[0112]

In addition, since the primary produced water produced
in the electrolysis tank 5 is injected into the dilution
water 57 weighed in advance by a batch system, uniform mixing

is possible, unlike the conventional mixing in piping, and



35 thereby, the pH and the effective chlorine
concentration of the secondary produced water 60 can
be adjusted to designed Ieyﬁ%s; [0113] Furthernore,

~in the nmethod for producing e sterilizing water and
t he produci ng apparatus 51 according to the

nbodi t,_th L d d t 63 i d
e EE8Ke TR ePl Fofng RarbF o6 §l%%ﬁsoﬁ?f§?é. sgs'p%s%%%aim of
f
eh S b8 P B P HE BB o, 2 DS R FBuRpaomee
le@ggngd fron1happen|ng, and a S|tuat|on of
transferring oral bacteria to the inside of the body

(theqhngide of a blood vessel) can be avoided from
happeni ng. [0114] In the enbodi nent, the dissolved

gaSFﬁfEE$%h§§§°nﬁﬁryhep&@@H§§df&@t§£o§Qci§ @H@Vggerlllzlng
usi ng the deaeration nodule 11, but th ?e

wat €A0¥hAgtHeSpebuadi8gs appu rheuansht a@co@aqylgde_@ fhat
t he di ssol ved gas concentration in the secondary

emptaduerd, waher t80thiarkoprandctheratere sBhesepirsdned as the
risk of the foam ng phenonmenon. In such a case, the

steetdhdany paoduckg wamerifl Hsskbévetleghki Zirng waker .

[0115] Figure 3 is a diagramshow ng a producing
seappdeayuprbdacethattes Gfed Therefhee st epploénseadyh Nngf

di ssolved gas is omtted, wherein the deaeration
fomptupefddm thethacoumlpoapil®, caanbet heotidetli drpm happening,

produced water tank 14 are omtted fromthe producing
an@p@asatugtggn pO1tepnsferring oral bacteria to the inside
of the body (the inside of a blood vessel) can be avoided
from happening.

[0114]

In the embodiment, the dissolved gas in the secondary
produced water 60 is removed using the deaeration module 11,
but the step of removing dissolved gas may be omitted
provided that the dissolved gas concentration in the
secondary produced water 60 is low and therefcre there is not
a risk of the foaming phenomenon. In such a case, the
secondary produced water 60 is the sterilizing water.

f[0115]

Figure 3 i1s a diagram showing a producing apparatus 5la
that is used when the step of removing dissclved gas is
omitted, wherein the deaeration module 11, the wvacuum pump 12,
and the tertiary produced water tank 14 are omitted from the

producing apparatus Z1.

[0116]



36 In addition, in the enbodi nent, the stock solution
52 and the dilution water 57 are wei ghed in anounts
that correspond to one bat of the sterilizing

- water, and the weighed stock solution and the wei ghed
dilution water are stored in the stock solution tank

s B e Ve CTRe THE T oaiE SOt R BATeR 52
ey | oL benshopk; Sgﬂg ubon,Lpoked 1n sag¥aoce lo.an

anount ar er corres t o one

coEf@%ﬁéﬁ@'{bzbﬁQ VAL ES of EhSXﬁEEkflléﬂngnﬁﬁﬁér and the

correspondlng to severa atc a wat evel

wef?ﬁé@réﬂgckd§¥l§§18ﬁya98 pravi;dedntar avehghbAguhber are
stock solution 52 in an anmount corresponding to one

stbpsghi Of thbessb8ki bbZingoMat 8hk BNagaChnti AR1LBYERA Rater
wat er | evel neasuring device can be properly

taglend | gue efle i i Pe1§pr i @xaaphecean Al ddBs0UNEE BENSDF 104
an el ectrode-type sensor. [0117] Furthernore, in the
stegbosbeniont h2 5§ oskoseHuihonheésstetrcsodhyzed, tank 3 in
followed by dilution to give sterilizing water
adv{aost - on | ah i @amgpunt ALléegaat tkehythéhecstpekpsnbihigono one
may be diluted, and then the diluted water may be
batetlecef otlygesitepilgiveysveteti zEay euewplépr endakhatinon)
In such a nodification, the dilution water tank 8 is
coprgipeudingdto aseeehat i hertghea, di| vebdrsi oerlsokacshonang
tank for storing the diluted stock solution may be
dth@%ﬁ%ﬁﬂe%@l®r®Vb@?@e€06eVﬁk@hlnghéhgtééﬁcgoﬁeﬂpéhon 52 in

tank 3 and the electrolysis tank 5.
anF%P@%%?n%?%re?Ro?ﬂén%n%%dPﬂ%n?acheoéfFE%t?%éréﬁFéﬁpﬁewater

concentratlon |§1fron1201 to 700(££n1 | er, since
1nt$@p time. uc water level m surln evice can be

properly configured with, for example, an ultrascund sensor
or an electrode-type sensor.

[0117]

Furthermore, in the embodiment, the stock solution is
electrolyzed, followed by dilution to give sterilizing water
(post-dilution). Alternatively, the stock solution may be
diluted, and then the diluted water may be electrolyzed to
give sterilizing water {pre-dilution). In such a
modification, the dilution water tank 8 is omitted, and
alternatively, a diluted stock solution tank for storing the
diluted stock sclution may be independently provided between
the stock solution tank 3 and the electrolysis tank 5.

[0118]

Furthermore, in the embodiment, the effective chlorine

concentration is from 201 to 700 ppm. However, since the



37 anount of organic substances that cause a

reduction in concentration of hypochlorous acid is

relatively lowin the oral cavity at portions other
-~ than peri odont al pockets,"é&%%“‘as tooth crown

surfaces and tooth root surfaces at relatively

shal | ow areas, the oral bacteria that inhabit in such
AmQyRE | %ﬁ's%%nb% SUPFERTERTI {PateFRIFSed EGEHCEfOPRAD

effective ch%orine concentration.is |l ower than_ 201
Ot ey g

CORE Ut OF 0T VRO 0T Ales R Fitlt e BARDIFREY 10W in the
trati IS, 50 but .| t 201
ox Gonts Uhey st br PP T 5T ROC VR BF* cone o bEB0TPOF* | PakPhg: Such
' 9 F v o h .
s AL Dhasaoes: (L0l FULLDETPBLE  LBehlEe wr retaviveiy

sh%Ie;ﬁé?&é l”&PéaQ?Stltféeb"rﬁgfsﬁé&E’?Pié‘stﬁgé‘t iBHébE‘t&:?Bi 88ch

di seases. e dental sterilizing wa

poPEEOR LI Bgnt 0. LHerPEESEPyi BYEDt i 98.iS 08k hmgsdekeectm
the therapeutic application, but can be applied to

chPbeVeat toR-oht Heniah 14 $6A8ESthER1201 ppA. PAFHRACU &1, even
by controlling the effective chlorine <concentration

if tohé r OPt SO 1 9e 3001 PPMhec SUbhteheRht SahelY¥ §aNpPR or more but
secured even in daily use by patients thense?ves, and

lesdheriedor2ousepmn tiogestsrpossibyewa EXAVPLE Be [18431For
(Production of sterilizing water) First, tap water was

treat o edentd D diswdeespurgi ng system provided with
reverse osnosi s nenbrane, and then 3% by nass of
sodéubPthl oride and dry ice were added to the water

Furthermore, in the embodiment, the sterilizing water
for dental treatment has been described as that for treating
dental diseases. The dental sterilizing water according to
the present invention is not limited to the therapeutic
application, but can be applied to prevention of dental
diseases.

[0120]

In particular, by controlling the effective chlorine
concentration to from 50 to 300 ppm, sufficient safety can be
secured even in daily use by patients themselves, and
therefore use in home is possible.

EXAMPLE 1
[0121]
(Production of sterilizing water)
First, tap water was injected into a water purging

system provided with reverse osmeosis membrane, and then 3% by

mass of sodium chloride and dry ice were added to the water



- 38 passed through the reverse osnosis nenbrane to

prepare a stock solution. The stock solution was

diluted five tinmes (pre-dil%§ion). [0122] Then, the
- diluted stock sol ution was el ectrolyzed in an

el ectrolysis tank and sterilizing water was produced.

0123 B h I [ysis in.th -d i bed
00870 Bt B! sEhLOLXsL snl 1 LG gbote decr et
6 . ff.ecti hl ori tration,
RE N AT AR I R T

(pf%gdffﬂffgﬁfation of effective chlorine in the
steriTizing water, since a neter and a test paper or

reggggg]that can nmeasure a concentration higher than
200 ppm were not avail able, the effective chlorine

CORGRIH | At O Mas: JBasuy @éi@ﬁ%?%én@l@éwéigyed in an

was repeated tw ce. [0124 In addition, as a contro

e14 &t 26098 s r eagrnihaf Qfergpnﬁiﬁgi nactheystf ?QBdQEeéQO
ppm of the sterilizing water, 40 ppmof sterilizing

water2a@s al so prepared by the sane procedure.

EXAMPLE 2 [0125] (Sunmary of clinical test using

st @y il rgl et 5Ly ey | ndottial alpatdragen)r Aosd i it Edd s s,

test agai nst periodontal pathogen was perforned. In
stéheliebtg vheesteaviigi agphaierthasranjecb€de.Bnto 8 and an

peri odontal pocket for treatnment; then, a probe was
effective chlorine concentration of 600 to 700 ppm was
produced. In the measurement of the concentration of
effective chlorine in the sterilizing water, since a meter
and a test paper or reagent that can measure a concentration
higher than 200 ppm were not availakle, the effective
chlorine concentration was measured after doubling dilution
was repeated twice.

[0124]

In addition, as a contrecl (standard reagent) for
confirming the effect of 500 ppm of the sterilizing water, 40
ppm of sterilizing water was also prepared by the same
procedure.

EXAMPLE 2

[0125]

(Summary of clinical test using sterilizing water:
periodontal pathogen)

A clinical test against periodeontal pathogen was

performed. In the test, the sterilizing water was injected

into a pericdontal pocket for treatment; then, a probe was



- 39 inserted to the bottom of the periodontal
pocket, while keeping the probe from being brought
into contact with saliva, faqr sanpling plaque
adhering to the surface of 2%t éeth root surface; the
pl aque was suspended in saline on a slide glass; and

. _the suspensio covered with,a,cove | ass. and. .
LRV e Wit BOhTgR- 7 bschtt P oh PAZRes coRP T st/ While
] I OS e 3 [ fi [ T v . .
oL R omer hep Tred piRoudls 18FD sbhrtfF wiep sativa,
0 , : h . 0
ro el {18 EOETY S0 A 5 U hGEPAEEPRs TobLECA oo
FEQRer tigs riddzin g5 M o, pepkogontaly ;
st pa%ﬁ%gen pogs?@'lﬁﬁ ty pHg%%ctive C%For%nggcén%.ll%? glass;
and PP Dagterd 0y sk Ss IoMerdd 7w Pr §24 E&@QQK%Y@SS and
denticola OO Porphyrononas gingivalis 2 . 3 7.5 618
obSOFyaebarterd um pRt FoshDht i o Ph SbECPLREPESHSmicroscope at
sangui nis Tannerella forsythensis 3 No. 6 7.5 625
3600 eponendi cdentdeol aHam, Canmdoohactest f@ctds whether the
Por phyrononas gingivalis 4 No. 7 7.6 675 Tannerel a
badtorsid hesse sstodribizedusobact epy uthauch eat vat Toppenehathe
denticola 5 No. 12 7.7 690 Treponema denticola o0

nmiQGampydobactieblredt hdNEChel G eat7 B Rrevot el | a
intermedia cO

[Table 1]
Patient No. | Properties of sterilizing water | Main periodontal pathogen possibility
pH Effective chlorine conc. of
(ppm) bacteriolysis

1 | No.2 75 627 Treponema denticola ©
Porphyromonas gingivalis

2 | No.3 75 618 Corynebacterium matruchotii ©
Streptococcus sanguinis
Tannerella forsythensis

3 | No.6 75 625 Treponema denticola ©
Campylobacter rectus
Porphyromonas gingivalis

4 {No.7 7.6 675 Tannerela forsythensis ©
or
Fusobacterium nucleatum
Treponema denticola

5 1 No.12 7.7 690 Treponema denticola ©
Campylobacter rectus

6 | No. 16 7.7 890 Prevotella intermedia ©

7 1 No. 17 7.5 618 Treponema denticola ©
Tannerelfa forsythensis

8 | No.19 7.2 603 Treponema denticola ©
Campylobacter rectus
Capnocytophaga

9 |{No 20 7.5 627 Eikenella corradens
Campylobacter rectus

10 | No. 25 7.6 875 Porphyromonas gingivalis
Treponema denticola




7 No. 17 7.5 618 Treponenma denticola OO Tannerella

forsythensis 8 No. 19 7.2 603 Treponenma denticola OO

Campyl obacter rectus Capnocytophaga 9 No. 20 7.5 627
- Ei kenell a corrodens OO Cén% | obacter rectus 10 No. 25
7.6 _675_Porphyrononas gingivalis Treponema denticola

40 Tanngrell a forsythensis |Ofanherelaldarsjtieansiym
nucl eatum As shown in the tablg, bacteriolysis of the

peri odontal pathogen of all tients was, caused by
the sterilizihg water ..accor ﬁ%{ﬁobaﬁte{'mnw t

J Lt

[ Laon. [.01 f cli.nical [

St B PRy R far: Ry aPASh TS WA mogen! TReHE kpdontal

LETi P £1g Viat S . |
porGldeale LopL 20l s SRl 1 S5 PALTORERLYBS g vacer
acldLIde o SHE i ZLag, Wat el f ot 10 seconds; then,

sallVv ; and t

was sa e e sanpl ed saliva was
i nvepigpated for the nunbers of Streptococcus mutans,
Strept ococcus sobrinus, and Lactobacilli (per 1 m of

salgflary [0 EESLiMRP €ALF | @Qi@cﬁ'tstéfiﬂgzi&tﬁwgﬂer:
Fast" (short-tine dental caries activity test)

derd\édl |labtied nremihrddya Corporation. [0127] The nunbers
of bacteria were counted for two cases: a

Next, a clinical test against dental caries pathogen was
performed. In the test, the oral cavity was rinsed with the
sterilizing water for 10 seconds; then, saliva was sampled;
and the sampled saliva was investigated for the numbers of
Streptococcus mutans, Streptococcus sobrinus, and
Lactobacilli (per 1 ml of saliva). The test was carried out
using "CAT 21 Fast" (short-time dental caries activity test)
available from Morita Corporation.

[0127]

The numbers c¢f bacteria were counted for two cases: a
culturing time of 20 minutes (37°C) and a culturing time of
24 hours {(37°C). When the effective chlorine concentration
was 40 ppm, the number of bacteria in the culturing time of
20 minutes was from 10? to 10° (from safety range to caution
range), and the number in the culturing time of 24 hours was
from 10° to 10° {danger range). These test results show that
an effective chlorine concentration of about 40 ppm cannot
sufficiently sterilize dental caries pathogen.

[0128]

The test results using the sterilizing water accerding
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7.5

625

safety range

10

danger range
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As shown in the

table,

the number of bacteria after

treatment with the sterilizing water according to the present

invention was in safety range in all patients,

and it was

thereby confirmed that dental caries pathogen can be lysed.

This is believed that the synergistic effect of the biofilm-

destroying function of sodium hydrogen carbonate and the

bactericidal activity of hypochlorous acid enables the

annihilation of dental caries pathogen.

EXAMPLE 3

[0129]

{(Production of sterilizing water:

Experiment 2)




treatment with the sterilizing water according to the
present invention was in safety range in al
patients, and it was thereb% confirmed that dental

< caries pathogen can be Iyseé “This is believed that
the synergistic effect of the biofilm destroying
function of sodi um hydrogen carbonate and the

D @ itd %ﬁﬁl%ﬁn|V|ty of hypochlorous aC|d enables t he
annlhllat on_,of nt al carle

th )
[0 fﬁ] (Ig’ro&dﬁ@tl SHifof-&stte i‘%a X eé}e %@&@rq%rﬁs stock

‘% 1) Stock solutlon The fO||OMAng four test

SO%'E{R?%hS were prepared as stock solutions. Test
SOH%}IO AR [ Ge (5% (W v)) was added to distilled
mater ung atnDspherlc pressure and at room

e'H}:Sf ?c:‘ér €50 489! ‘{\zeaﬁ clon i 48 Ganst) 6{%{%& hder

Ice in the disti wat er (saturate

rir?é?fc 4oLl S UL Q) ot ﬂ&rﬁ?rt&nﬁ@fé@;f‘e @Sranséﬁve

sodi'um chl oride (0.6% (W vVv)) was dissolved In

caﬂﬂkﬁ'x SPl i pn. cJest 1 69 Uld o B Jhe S&L Ul Rt ede CaL beni Eeg

acid solution as the internediate of the test

wa iSO Ufd DN A s htidete faved tsoBst Woi N, dissftddd ed certain
water. After a certain period of tinme, sodiumchloride

pedib®%f (tinvg,) 3®$ieh selolyetldé n(dhes sol¥j prwadedissolved in
solution C The saturated carbonlc acid solution as the

thd Mehneiiat e of the test solution A was diluted ten
times with distilled

Test solution B

The saturated carbonic acid solution as the intermediate
of the test solution A was diluted five times with distilled
water. After a certain period of time, sodium chloride (0.6%
{(w/v)) was dissolved in the soluticn.

Test solution C

The saturated carbenic acid solution as the intermediate
of the test solution A was diluted ten times with distilled
water. After a certain period of time, sodium chloride (0.6%
(w/v)) was dissolved in the solution.

Test solution D

Distilled water was exposed with the air under
atmospheric pressure and at room temperature to dissolve
carbon dioxide in the air in the distilled water. Then,
sodium chloride (0.6% (w/v)) was dissolved in the sclution.
2) Test method

Four liters of the stock solution was put into an

electrolysis tank without barrier membrane, and electrolysis



water. After a certain period of tine, sodiumchloride
(0.6% (wWv)) was dissolved in the solution. Test
solution D Distilled water s exposed with the air

< under atnospheric pressur"e\ﬁgna at roomtenperature to
di ssol ve carbon dioxide in the air in the distilled

wat er ., sodi um chl ori de . 6% ( )
Wasdi%asroqj\f‘ecg TH tHe St kTN, urZS s‘?% rf%w%d%l Four liters

of (ﬁﬁ?ft ock solution was put into an electrolysis

h hout barrier menbrane, and el ectrolysis 43
\g?es%ﬁq{%ied out at a direct current of 2.8 A. [0130]
esults Table 3 shows the test results. [0131]

[ TaBlq 3b Tgl,os Qidl ik A Tegh ol uti on B Test

solution C Test s ution El'ectrolysis tine pH

Ef { @pﬁixe pH Effective pH Effective pH Effective

(mn) chlorine chlorine chlorine chlorine 0 (before
(Tab1& B@Y.2 0 4.8 05.30 eIectronS|s) 10 4.9 110 5.7

520, 20 TeRANBRA 5 IeR UGHE o bTect BoIlien Ca o Tpptsolution D
Elegrodysig 3me 7| 2pHi25 Effe@ivet 20 pH5Q Bffeeti®10 fH 52 5 ffgctive 52@HO. [2Effective
514in) 60 6} 3 630 chloAnb45 7. 6§ EA&IN8- 2 620| chfdrife 4 705 | chiorine
T R R S LD o] 48 0| 53 0
electrolysis)
10 49 110 57 115 58 115 8.8 110
20 55 215 8.2 215 6.5 210 9.1 220
30 57 335 6.6 330 6.8 325 9.2 315
40 6.1 415 6.8 435 72 425 9.2 420
50 6.2 510 7 525 74 520 9.2 510
60 6.3 630 7.2 625 7.6 625 9.2 620
70 6.4 705 74 695 78 700 9.2 710
80 6.5 790 7.4 785 79 790 0.2 780
90 6.6 845 7.5 830 7.9 825 92 850

(Effective chlorine: mg/kg)

[0132]

As shown in the table, the pH levels of the test
solutions A tc C employing saturated carbonic acid solution
were in the range of 6 to 8, in which sufficient
concentrations of hypochlorous acid and sodium hydrogen
carbonate can be kept. On the other hand, the pH of the test
solution D, in which carbon dioxide in the air was naturally
dissolved, was 9.2. Therefore, it is suggested that the
method by naturally dissolving carbon dioxide present in the
air is difficult to produce both hypochlerous acid and sodium

hydrogen carbonate at sufficient concentrations.




80 6.5 790 7.4 785 7.9 790 9.2 780 90 6.6 845 7.5 830
7.9 825 9.2 850 (Effective chlorine nmg/ kg) [0132] As
shown in the table, the pH Il evels of the test

+ solutions A to C enploying é turated carbonic acid
solution were in the range of 6 to 8, in which
sufficient concentratlon% %fngpochlorous acid and
sodi um hydrogen carbonate can be kept. On the other
hand, the pH of the test solution D, in which carbon
dioxide in the air was natural ly dissolved, was 9. 2.

1Th958£€ f skérh?1§¥ﬂ§e§5€9r EBE Eggatgﬁéhgg P¥eVﬁnting a

nat ur al di ssolving~carbon di oxi de prese

der?dafl 'dﬁé,déééé o) ts O P duce Hot N hypeshl 9 oS, &61 dyands

sodi um hydrogen carbonate” at sufficient
ca SiUE GRS EO0S . o AdorhG-AVMS H-aci%f‘i@l @ﬁ@raéﬂl@éﬂg

wat er for reatlng or preventing a dental di sease by

stestieli 2 id ngaper i g @l apad hogeni vaedh Bbri€ar £@8centration
pat hogen, or other oral bacteria, the dental

of HAerid i Z0hpmrtaid hawmgpans e fest s venehtofitaening
concentration of 50 to 700 ppmand a pH of 6.3 to 8
hyanch loondwes danigd  dygh csodndl oo Ursy @oce gl 1@ nadla sliocth ave: hy dr ogen
carbonate. 2. The dental sterilizing water according
to daiml, having an effective chlorine
concentration of 201 to 700 ppm instead of 50 to 700
ZppnThandebhekhgstsedlfieoingr satengaacoddntgl tdi Séase. 13.
The dental sterilizing water according to Caim 2,
hawgw r?gl &t B teicte veh ohi v neoontlera £ 5om onf 0204000 t 800 ppm

- 700 i nstead of 201 to 700 ppm
instea of 50 to 700 ppm; and being used for treating a

dental disease.

3. The dental sterilizing water according to Claim 2,
having an effective chlorine concentration of 400 to 700 ppm

instead of 201 to 700 ppm.

4. The dental sterilizing water according to Claim 2,
having an effective chlorine concentration of 500 to 700 ppm

instead cf 201 to 700 ppm.

5. The dental sterilizing water according to Claim 1,
having an effective chlorine concentration of 50 to 300 ppm
instead of 50 to 700 ppm; and being used for preventing a

dental disease.

6. The dental sterilizing water according to any one of



4. The dental sterilizing water according to Caim 2,
havi ng an effective chlorine concentration of 500 to
700 ppm instead of 201 to 7Q0 ppm 5. The dental

- sterilizing water accordlng4 o Caim1l, having an
effective chlorine concentration of 50 to 300 ppm

instead of_5Q to 700 p bei ng. used for
CLTR i D PAIEHGI® dHbbe & ALETIERAGIoE 63 to 8.

sterilizing water accordlng to any one of 45 Cains 1

to 5, having a pHof 7 to |nstead of 6.3 to 8 7. A

et Rofla! fEapraduging, deng deng&gﬁ LLELO9uIBher LOL, oo

treatl ng or preyv I Ssease teri IZI ng
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or a od Conpri sing the Steps o
pe P SRAH 10 B h AAUEOUS SO) LIt E OP; 88 ﬁa§ﬁ8§§n§o$ytbgﬁ%r oral

contal ni ng sodium chloride and carbon di oxi de;

bad@&ctd ol yizd Nee A8 StQskri SOAYLiD Suehsthatptb8aring an

effective chlorine concentration is rom50 to 700

aquils thelpH ds 4§ o $t Sk 0s S1uheh hyPoeh! 91 84 Ssodcid
and sodi um hydrogen carbonate are produced. 8. The

chyethod did @i askhiei digosctedd al asd esl ez Oy eh€rthe stock
according to Claim?7, wherein the stock solution is
solpreipat eshctbyc Haot cilng adf et 1oe palsbot tnmougbneceverseion is
osnosi s nmenbrane; addi ng sodiumchloride to the
frpasskedodl @ ;prand tthewihgi s crdont di oo d&, gaisdi nypotheorous
water or adding dry ice to the water before or after
acidhersi epoadfuraduydgosedi cariehhate dereorprodutcde. st ep of
addi ng sodium chloride. 9. The nethod for producing
dental sterilizing water according to Caim?7,
wherein the stock solution is prepared by adding
830dT lifh BREBPAdECEoPpaAECHaLeehEad| STRrFidd 2daiCevater

according to Claim 7, wherein the stock solution is prepared
by forcing water to pass through reverse osmosis membrane;
adding sodium chleoride to the passed water; and blowing
carbon dioxide gas into the water or adding dry ice to the
water before or after the step of adding sodium chloride or

in the step of adding sodium chloride.

9. The method for producing dental sterilizing water
according to Claim 7, wherein the stock solution is prepared
by adding sodium chloride to pure water or distilled water;
and blowing carbon dioxide gas into the water cor adding dry
ice to the water before or after the step of adding sodium

chloride or in the step of adding sodium chloride.

10. The method for producing dental sterilizing water



and bl ow ng carbon di oxide gas into the water or
adding dry ice to the water before or after the step
of addi ng sodium chloride gr in the step of adding
-~ sodiumchloride. 10. The ne Rod for produci ng dent al
sterilizing water 46 according to Claim?7, wherein
t he,.st ock I ut i i r epar.ed forcing water_to
ac ﬁéjs“}_gn?c u arlé‘%/gfp’sé“’%oégr o stehfergoroacnke;SOla_ ihy BdiigRrared
by é)lrr?cirig}dge v;a etrhecoo gf’assesd t‘é%}o%&é‘h ar:nedvé rgscer EAH A g ¢ egrcl: rane;

pressure car oxXi de'bei ng 1 n con
t t ed t e 'gh${,t .
add(/::\félrdgds o &nﬁ%ﬁﬁ zLeoq‘?l\r/}é@% ﬁ{eo a%eak}le%%$éed 2"? afte rg}?tﬁ eirg?%%é)%%ng
0 - [ -
o a1 B TR Tl R Tor produti g Gemare vieh
theStRfddd Z it Nt 5 acsRrdigior QN thather ebdrpdie
stock solution is prepared y addi ng sodi um chl ori de
did:Q daurig Waleeraior whsddd | aed&f ; thansk dhch Lasddbhd heodium
partial pressure of carbon dioxide being in contact
chdiid e put ech@tere®rot heddlisg | ddethnmedierotda. | evel
hi gher than that of carbon dioxide in the air before
or after the step of adding sodiumchloride or in the
step of adding sodiumchloride. 12. The nethod for
1pr.odiee ngetientlafost protiizing daterl ateoidindgngowahygr
one of Clains 7 to 11, wherein the effective chlorine
acarontierd rtat iGeis Tr orh<208in ot v 0s ppek | st watonfif ronepared
50 to 700 ppm and being used for treating a dental
by didsbigge. sadiurmheh st el foroprodueiey dendbstilled water;
sterilizing water according to Claim 12, wherein the
anckfifregtgasliih| 6re e reohe e 2t o ¢5 FEMRR0BLeBLFO0PELINg
. ppminstead of from201 to 700 ppm _14. The nethod
lnfqﬁnRﬁqﬁnHﬁqQ]Qhﬁngﬂr%t%gﬁ¢;z@ﬁgt@%l%+stllled water to a

level higher than that of carbon dioxide in the air before or
after the step of adding sodium chloride or in the step of

adding sodium chloride.

12. The method for producing dental sterilizing water
according to any one of Claims 7 to 11, wherein the effective
chlorine concentration is from 201 to 700 ppm instead of from

50 to 700 ppm; and being used for treating a dental disease.

13. The method for producing dental sterilizing water
according to Claim 12, wherein the effective chlorine
concentration is from 400 to 700 ppm instead of from 201 to

700 ppm.

14. The method for producing dental sterilizing water



47 according to Caim1l2, wherein the effective
chlorine concentration is from500 to 700 ppm i nstead
of from201 to 700 ppm 15. _The nmethod for producing

< dental sterilizing water 'aégbfding to any one of
Clainms 7 to 11, wherein the effective chlorine

concentrati i S om 50 tp 300 i nstead of from
acEF TG0 Ham Bnlf el Bg LB Ror CDEEVBHEF NGt AOHRE al
di sease.. 16.. The net for oduci n ent al
oy TTTo Ry U Cro attbr tonb L PRy GRbSBF ¢ afFRT720D to
70##%,}@herei nthe pHis from7 to 8 instead of from®6.3
.~ 17. The nethod for producing dental sterilizing

water according to Caim12, wherein the pHis from?7
to 8 instead of from6.3 to 8. 18. The nethod for

rodggh.n a t er.i-|4i.ZL L I Qi i
1%. wEENgdapbak$t hbhlzing Waheh1 %%%Qéqlggnﬁfggkgﬁy

3, wherein the pHIs from7 to 8 instea

acd®r&ind %o They netdogs feraproduci 9oy denpal 81 € thbZER¥ective
water ~according to Caim114, wherein the pHis from7

chi®rthd nsdeache Piticom §. Brém S0 29. 380ShPRKisEHEHOBE from
of dental sterilizing water for treating or

50 EEVENS i figm A Sedtiaditly sease byrspeetthZing a dental disease.
peri odontal pathogen, dental caries pathogen, or other
oral 48 bacteria, the stock solution containing
sodi um chl ori de and carbon di oxide; and giving an
1éf.f eChieveethbdr Ene peodcenhpaticanadf s5@rtid 12006 gppmt ca
pH of 6.3 to 8, and production of hypochl orous acid

aceret sogli tm dydrogenoCat bohat €7 by dlecvhelgsinsthe pH is

from 7 to 8 instead of from 6.3 to 8.

17. The methed for producing dental sterilizing water
according to Claim 12, wherein the pH is from 7 to 8 instead

of from 6.3 to 8.

18. The method for producing dental sterilizing water
according to Claim 13, wherein the pH i1s from 7 to 8 instead

of from 6.3 to 8.

19. The method for precducing dental sterilizing water
according to Claim 14, wherein the pH is from 7 to 8 instead

of from 6.3 to 8.

20. A stock solution of dental sterilizing water for
treating or preventing a dental disease by sterilizing

periodontal pathogen, dental caries pathogen, or other oral



21. The stock solution of dental sterilizing water
according to Caim 20, wherein the effective chlorine
concentration is of 201 to 700 ppminstead of 50 to
<~ 700 ppm and bei ng used for4treating a dental disease.
22. The stock solution of dental sterilizing water
ccording to _Claim?2 wherein the.effective chlorine
0a@EELA 1ot oo ek ChohubT oS SoBtpptt st eduiBs SB6TELRE and
P . The.s ol Ut | . den ilizing
ooy PO e P e LB L PR oS RE v
FOLQELDE: o £ORECHY I ALl 98 I SpRf 200nt 9 7803 ppI nSL AAd
COof 201 t%o700 ppm 24. Th%psfocggso?ut?on og]gén%gﬁ

pr&d@ft 121 B NALEEh1ALEQE dLRYat oGl abm 2R, h%%géﬁ EBCponate
effective chl'orine concentration is of 50°to 300 ppm

by i &Bd €@ DfsbH. to 700 ppm and being used for
preventing a dental disease. 25. The stock sol ution of

dental sterilizing water according to any one of
Clainms 20 to 24, wherein the pHis of 7 to 8 instead
2df. 6TBet 8t8ck- s43ut26n Afpdedteilngtappariatiug ferer
produci ng dental sterilizing water for treating or
acqreyvend i hg @lalent 20, diiseasen byhe séfeéttzvagchlorine
peri odontal pathogen, dental caries pathogen, or
corptérerrar bdn bestef i 201 the PPOdupnngnappadadfis50 to 700 ppm;
conprising a stock solution tank for storing a stock
ang dhernonicont &6 ni hyeasbay umn dahbal déiapgdsear bon
di oxi de and an electrolysis tank being connected to
and communi cating wth the stock solution tank and
for electrolyzing the stock solution, wherein the
Z8l-ectrBl yPskt éﬁ&ufﬁéoéoﬁ\fi geréd ls sERTaRde ingpmeriesr ous

acid and sodiunbgﬁdro en carbonate_are, produced, in
ACGREHEBr 1T etP 1R ohtent " et fbRsthy ef EREForgzrhgothee

cord QU SO0 5P 25019 700 ppm instead of 201 to 700 ppm.

23. The stock solution of dental sterilizing water
according to Claim 21, wherein the effective chlorine
concentration is of 500 to 700 ppm instead of 201 to 700 ppm.

24. The stock solution of dental sterilizing water
according to Claim 20, wherein the effective chlorine
concentration is of 50 to 300 ppm instead of 50 to 700 ppm;

and being used for preventing a dental disease.

25. The stock solution of dental sterilizing water
according to any one of Claims 20 to 24, wherein the pH is of

7 to 8 instead of 6.3 to 8.



give an effective chlorine concentration of 50 to 700
ppmand a pHof 6.3 to 8. 27. The produci ng appar at us
for producing dental steriljigzing water according to

* Claim26, wherein the effective chlorine

- concentration is of 201 to 700 ppm instead of 50 to

§OO ﬂpg} g@glgﬁeggpggggugoEoErg?ghﬂglﬁgrggﬂEgh sterlllzlng

I seas ucl ng apparat us pro
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stA00 10 /PG PP on 151 e@@tm &0l 360D @eﬁ)ﬁleggpaﬂ—kli‘@gen, or

produci ng apparatus for produ0|ng dental sterilizing

ot WAt &5r AC AU 181 4 0 Ghai i ETuc Wher Bbpla £ heu s eé&ﬁ@iiyﬁng a
chl orine concentration is of 500 to 700 ppm 50

stddistaaiditofor20dadio 7O Hpsrir3y. a Téeo P Okt N Do @ PEa Bh tsing
for producing dental sterilizing water according to
soddhai ey r Wheraid ¢dwborefdibetide abd camnelectrolysis tank
concentration is of 50 to 300 ppm instead of 50 to
be i) qrpmeanickdeingansd etorfrormn jpravieng i wgtla deatstock solution
di sease. 31. The produci ng apparatus for producing
tardersrad fot exlddizioy wamertlae corathgsebuahgn pnehefein the
Clainms 26 to 30, wherein the pHis of 7 to 8, instead
eleggft iy sie S.ank is configured such that hypochlorcus acid
and sodium hydrogen carbonate are produced in predetermined
concentrations by electrolyzing the stock solution so as to
give an effective chlorine concentration of 50 to 700 ppm and

a pH of 6.3 to 8.

27. The producing apparatus for producing dental
sterilizing water according to Claim 26, wherein the
effective chlorine concentration is of 201 to 700 ppm,
instead of 50 to 700 ppm; and being used for treating a

dental disease.

28. The producing apparatus for producing dental
sterilizing water according to Claim 27, wherein the
effective chlorine concentration is of 400 to 700 ppm,

instead of 201 to 700 ppm.

29. The producing apparatus for producing dentél
sterilizing water according to Claim 27, wherein the

effective chlorine concentration is of 500 to 700 ppm,



instead of 201 to 700 ppm.

30. The producing apparatus for producing dental
sterilizing water according to Claim 26, wherein the
effective chlorine concentration is of 50 to 300 ppm, instead
of 50 to 700 ppm and being used for preventing a dental

disease.

31. The producing apparatus for producing dental
sterilizing water according to any one of Claims 26 to 30,

wherein the pH is of 7 to 8, instead of 6.3 to 8.



