Met hod of O eani ng Endoscope and Cl eani ng Apparatus TECHNI CAL FI ELD OF THE
| NVENTI ON [ 0001] The present invention relates to a nethod of cleaning an
endoscope, a washing nachine and a washing machi ne for endoscope.
BACKGROUND ART [0002] A channel of a flexible endoscope is a place,

t hrough whi ch pass contam nants in organs, a body fluid such as nucus,

bl ood and the |ike and pathogens and the like in a subject in the

exam nation or in collecting a lesion tissue with an endoscope, and a pl ace
where definitive cleaning and sterilization are demanded. A |ong stainless
steel wire equipped with a brush at tip has been generally heretofore
inserted into an opening in the side at hand of each channel to manually
brush for cleaning as a conventional mnmethod of cleaning the inside of a
forceps channel, a suction channel and an air-supply and water-supply
channel in an endoscopRiethbaf €leanfngd ids@pBRANCthahfgUGfapdtusiut omat i ¢
washi ng machine to drive a wire with a brush with a rubber roller instead

of manual qperation. (For exanple, see Patent Docunent 1). [0003] d eaning
by a brushJ&§&@§§@&Jﬂéégigéﬁﬂﬁégﬁﬁ¥gﬁiuhigh cl eani ng effect when cl eaned
carefully, but it is required to that end to repeat an operation, in which
the brush ilA¥8dted into a channel is protruded through an opening at the
tip of a channel to rub the brush with a fln? a cleaning liquid to
remove cont ani nkift HeFEBREYHEN Bitiey Reinghbed &g qﬁ%‘ﬁ &rl SN4RePPEE WA S TRRchiRg

si de at harnld hovaslanpmvechaRfoediidoopes on the brush pulled out by simlar
operation, thus repeating insertion of the brush again to renove

cont am nantBAGRGRODBID pRITI back. Accordingly, there has been a problem in
which this procedure takes tinme and an operator to performthe cleaning has
a heavi er logden. There has al so been a problem in which cleaning
operation with a brush is only cursorily conducted, since preparation of a

nunber of expengickAmenteTRRIPRSendeRsSe 18 a PRBY, Yhrough which pass contaminants in organs,
a body fluid such as mucus, blood and the like and pathogens and the like in a subject in the

examination or in collecting a lesion tissue with an endoscope, and a place where definitive
cleaning and sterilization are demanded. A long stainless steel wire equipped with a brush at
tip has been generally heretofore inserted into an opening in the side at hand of each channel to
manually brush for cleaning as a conventional method of cleaning the inside of a forceps
channel, a suction channel and an air-supply and water-supply channel in an endoscope. There
is also a method to use an automatic washing machine to drive a wire with a brush with a rubber

roHer instead of manual operation. (For example, see Patent Document 1).
[0003]

Cleaning by a brush-equipped wire can realize a high cleaning effect when cleaned
carefully, but it is required to that end to repeat an operation, in which the brush inserted into a
channel is protruded through an opening at the tip of a channel to rub the brush with a finger in
a cleaning liquid to remove contaminants remained and then pulled back to the opening in the
side at hand to remove contaminants on the brush pulled out by similar operation, thus repeating
insertion of the brush again to remove contaminants and then pullback. Accordingly, there has
been a problem, in which this procedure takes time and an operator to perform the cleaning has
a heavier burden. There has also been a problem, in which cleaning operation with a brush is

only cursorily conducted, since preparation of a number of expensive endoscopes bears a heavy
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expense burden on the nedical institution so that an endoscope used in a
test is required to use for nmany occasions after cleaned and sterilized in
as short a tinme as possible. [0004] A nethod of using electrolytic water is
practiced in cleaning an endoscope instead of cleaning with a brush in
order to solve such problens. (See Patent Docunent 2, for exanple). In
this conventional cleaning of an endoscope using electrolytic water, the

el ectrolytic water wth the same concentration of residual chlorine and
water quality is used to clean and sterilize both the channel inside and
the external surface of an endoscope. [0005] Patent Docunment 1: Japanese
Pat ent Publication 2003-10116 Patent Docunent 2: Japanese Patent
Publ i cati on 2002-52033 PROBLEMS TO BE SOLVED BY THE | NVENTI ON [ 0006] When
electrolytic water is used for cleaning and sterilization, sterilizing
power and egpdnsabirden ehethe addicalgnstiatioh st yhangraemistcops gadiica subis ragniestoand t he
l1ke depen%ﬂ”an?'dc@a@ﬁn@aft&‘?ll ﬂr{sﬁéﬂ&stéﬁ%&iuﬁds shidH PFimD&s JRsie! - VWhen pH i's not
varied, steri i ng power econposition ability therefore depend on

t he reS|duié(ﬁﬂlor|ne concentration in acidic water, a contact tinme with
‘aci di ¢ wat d a flow volune of acidic water to pass I n cl eani ng and

r
sterilization, f;fﬂmdgé}etrsmggﬁechﬁ@m&e&@pﬂ%m &ﬁ@%m%&a&o@é qmg]éas of her

| onger a contact ow VO

the steri| ickprigs sfthachrushrin oglse Eninbyi el AroglemscSee B@e@r@wwt ZatU S @1
| evel of oxhdas cutreftingl ¢1Qinaig] (QTan‘tthbscapb m@g)aeaﬁmhaehterb&@m&olyhc gher . | n

particular, .a.cl ad%ec%ng %ggtp(,&t es?d%al %tl(ﬁmt Ghd S5t | %t)p% s uftll tgg r?cps?erllﬁf h

subject to RONRIE N egradati on contact

t he high c@n&léhwf@me(bmsﬂff‘amfbtbﬁ@uwﬂﬂlséﬁﬁ(ﬁﬂfﬁ@eﬁdéﬁcoaeI ong period of time
tends to cause whitening and stickiness of the surface. [0007] In cleaning
of an endo$@®de usi ng conventional electrolytic water according to Patent
-2

Patent Document 1: Japanese Patent Publication 2003-10116
Patent Document 2: Japanese Patent Publication 2002-52033
PROBLEMS TO BE SOLVED BY THE INVENTION
[0006]

When electrolytic water is used for cleaning and sterilization, sterilizing power and
oxidative degradation ability against organic substances and the like depend on pH and a
volume of residual chlorine to act. When pH is not varied, sterilizing power and
decomposition ability therefore depend on the residual chlorine concentration in acidic water, a
contact time with acidic water and a flow volume of acidic water to pass. In cleaning and
sterilization, the higher the residual chlorine concentration is, the longer a contact time is and
the more a flow volume to pass is, the higher the sterilizing effect and decomposition effect
become, but accordingly a level of oxidative deterioration with an endoscope body becomes
higher. In particular, a cladded resin to coat a fiber section of an endoscope is subject to
oxidative degradation so that contact with acidic water with the high concentration of residual

chlorine for a long period of time tends to cause whitening and stickiness of the surface.
[0007]

In cleaning of an endoscope using conventional electrolytic water according to Patent
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Docunent 2, there has been a problem in which electrolytic water with the
sane concentration of residual chlorine and water quality is used to cl ean
and sterilize both the channel inside and external surface of an endoscope
and acidic water with the high concentration of residual <chlorine is
contacted for a long period of tinme for cleaning to satisfy cleanliness in
the channel inside, |ikely causing oxidative degradation of the nenber for
the external surface of an endoscope and shortening a lifetine of the
endoscope. There has been also a problem in which when washed with acidic
water with the relatively |ow concentration of residual <chlorine for a
short period of tine, an external surface of the endoscope nmay be possibly
cleaned and sterilized sufficiently because of easy renoval of contani nants
thereof, the channel inside is not sufficiently cleaned and sterilized,
resul ting i DoéunidnsR, théré hasdeweh pobkml inofhiclnEbai®]yaio dvatch evith ithesatay coresitchtian

organi ¢ sub f t . S OF
THE |NVENTl§§ﬁaﬁggﬁg?g?%gﬁqﬁéggﬂ?ﬂyﬂbeHf#%% ﬁ%ﬁd%@@%gge&#EQQE%&?g§%§§§I
concer ni ng $¥teHalsyERCHPOM éﬁ%"s@@l apdgcidic WetepvEb tho high seneratraionerlistidust

cl Sanl nNg ancenaess S(ﬁiacteﬂ fwaéla;h@germaiﬂmﬁe f&fblleaﬁu'ﬁgﬂﬁ kdtisy cloaBkttkdia tlfleOdham}el
endoscope to glv ect| ve .ea reve r n an
endoscope. - itkmir el Pk Aot of R FEERYLRY A LRLRA Aol

pur pose des@mbﬂ@ﬁea@b@gww@n&@ﬂﬁéﬂmbpfémeaﬁmnganTéﬁéd@&@g@fﬂ%5%95$ﬁv9dnmnth
the pre$ent“hﬁﬂeﬁﬁﬁpﬂaﬁﬁﬁﬂ%ﬂﬁgﬁmbhﬂn&¢Qﬂﬁtﬂinﬂmﬂéﬁﬁkﬂ@c&ﬁbﬂh@nﬁﬂﬁ&ém&ﬁmdlng
water with pH hlggfrd%-% f F?ove acu 1 % ar.t of thebac LG
water to pr 8 peﬁ% 8f ¢t BNt 4 et ﬁ en ABRTH PEEY AT di ¢
water with tleedxandrsterflizedistfiicientyf bedaseabbeesy @nﬁ@@lc@fp@ﬂ@mﬂn@aﬂiﬂehé the
external sugf.as& uﬁidetlbﬁot%ﬁ@mﬁgp@eﬁle&i aleRGine, Tré!ﬁltﬂhgﬁi a Qik wlﬁ%@a@yxﬁerﬁ@f dic
wat er througpkﬁ neﬂﬁfﬁrt af ghe a ovq)ggdosggﬁ i nsi %@
above chann 0 & TeHLYRY LR ARG e 0%8?) R ENTH eCts wi

pathogens

OBJECTS OF THE INVENTION

[0008]

The present invention has been performed in concerning with such problems and has a
purpose to provide a method of cleaning an endoscope, a washing machine and a washing
machine for endoscope to give effective cleaning while preventing deterioration of an

endoscope.

SUMMARY OF THE INVENTION

[0009]

In order to accomplish the purpose described above, a method of cleaning an endoscope
associated with the present invention comprises the steps of producing acidic water, adding
water with pH higher than the above acidic water to part of the acidic water to produce diluted
acidic water, contacting the above diluted acidic water with the external surface of the above
endoscope to clean the external surface of the endoscope and feeding the rest of the above acidic
water through a channel port of the above endoscope to the inside of the above channel to clean

the inside of the above endoscope channel.



-3 [00010] A nethod of cleaning an endoscope associated with the present
i nvention preferably produces acidic water with pH of 2 to 5 and resi dual
chlorine concentration of 50 to 300 ppm adds water with pH equal to 6 or
hi gher to part of the above acidic water to produce diluted acidic water
with pHof 2.3 to 5.7 and residual chlorine concentration of 10 to 60 ppm
contacts the above diluted acidic water with the external surface of an
endoscope to clean the external surface of the above endoscope and feeds
the rest of the above acidic water through a channel port of the above
endoscope to the inside of the above channel to clean the inside of the
above endoscope channel. [0011] The washi ng nachi ne associated with the
present invention conprises an electrolytic cell, a tank for acidic water,
a water feed section for dilution, a tank of diluting acidic water, a

cl eani ng vge@db] and a feed section of concentrated water, in which the
above electrolytic cell is configured to produce acidic water, the above
tank for acidi cawadtesd bBScleaidg gl esibséope Sbor@tet heth b reseatcingéntiongteterably

produced i g; d$ ges f?ﬁ/c ﬁlsre\g{tl{ ﬁﬂl-(ﬂ()tf?cto %%!nh r&ﬂﬂalf gﬂmgg&gceﬂian%g%f g(g%vﬁo%hg ‘he

wat er stor ove Q_? acCl rest
above aci diagdd MHW@?WﬂbPHﬁmﬁﬂdBdb@ﬂﬂé@ﬁt%é phike ghoveosidit Walst Euripdice diluiehe
above wat eracfdeechi&anith pmof DB tdf. uhd @Ridid chlofid ¢oguiredtidooff10ad 60ppercohracts

di lution t (%he kbeo\f'f:fl g?uted amdlc waier %1 huch )gcel%gll Sqlrfg((:f\,\@fta?lrend6s%8]%e%%‘{8%ﬂtt}?e %te%flai

di luting acldic water is
aci di ¢ wat eprfgeg®f ﬁhem&pvm@doacamandoﬂee@dh@reét fghepboxe mdwa’faéqr thrgpehon ¢hannedn

fed fromt &@na@m&bﬂm &ldodcBFHoIBE inkial of Bk ablbvelthkr@i] tolddn Bieomiickesk thé iddva
drain outlet to di ge the above diluted acidic water, the above
cleaning BSEEPLC E alnflgured to internally pool the above diluted acidic
wat er dlscg&hgid fromthe drain outlet of the above tank of diluting

aci di ¢ wat d the above feed section of concentrated water is

cont gured o ed,bls hesly S bHE SRR SRk B bl S SGTRL

i nsi de of tahenlalbwveeidid water, rgweies &etl sectjopfaRlilution, a tank of diluting acidic water, a
cleaning vessel and a feed section of concentrated water, in which the above electrolytic cell is
configured to produce acidic water, the above tank for acidic water is configured to store the
above acidic water produced in the above electrolytic cell and feed part of the above acidic
water stored to the above tank of diluting acidic water and the rest of the above acidic water to
the above feed section of concentrated water, the above water feed section for dilution is
configured to feed water for dilution to the above tank of diluting acidic water, the above tank of
diluting acidic water is configured to mix and store part of the above acidic water fed from the
tank for acidic water with water for dilution fed from the above water feed section for dilution
and provided with a drain outlet to discharge the above diluted acidic water, the above cleaning
vessel is configured to internally pool the above diluted acidic water discharged from the drain
outlet of the above tank of diluting acidic water and the above feed section of concentrated
water is configured to feed the rest of the above acidic water fed from the above tank for acidic

water through the above channel connection port to the inside of the above cleaning vessel.
[0012]

A washing machine for endoscope associated with the present invention comprises an
electrolytic cell, a tank for acidic water, a water feed section for dilution, a tank of diluting
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A washi ng machi ne for endoscope associated with the present invention

conprises an electrolytic cell, a tank for acidic water, a water feed
section for dilution, a tank of diluting -4 acidic water and a feed
section of concentrated water, in which the above electrolytic cell is

configured to produce acidic water, the above tank for acidic water is
configured to store the above acidic water produced in the above

el ectrolytic cell and feed part of the above stored acidic water to the
above tank of diluting acidic water and the rest of the above acidic water
to the above feed section of concentrated water, the above water feed
section for dilutionis configured to feed water for dilution to the above
tank of diluting acidic water, the above tank of diluting acidic water is
provided to m x and store part of the above acidic water fed fromthe tank
for acidic wedierwawir nhd weitedrseétion aficoudentuaied wdtef, ipwhichehaivye clsetradyticf elds

section for ecﬂ‘lﬂgg B proditd a@fdﬂ:vﬁ/g&d tﬁ’é‘ atbhvéitaﬁlﬁ ?dr Rl RLr ik Qorﬁigﬁﬁsti% S8l the

shove o0 B i eyt e et el el o el
channel por tcidit water entle sieep eank d dihainkiagidicechtérand dededt héthe elsdve atidichatalove
aci di ¢ vat efyf 5. %e%mseaiaﬁ ogbcgi{&n EADK o, ACTHbs WALLTl REAKA ol BRuBR OV

channel connection i ng nmachi ne 0SCO
associ at ed Wf{ﬁrgulteﬁ@ fspdwatst for dUwinn;te ﬁ}ep@rbé'ff'e'ia%?’%ﬂﬂ“e%fﬁ“ih% waten hesy 8&? B ytic
cell, a tankf dlﬁﬂtmgﬁdmﬂb evatsBis@iovidedua g arfdeade paTHltbaaboos acidit whieofed framtthnk of

di | uting actanj( ford gwﬁé}%ﬁ \Lﬁgrdfoisgﬁ\ttfoﬂ @eagﬁo& aiacd@mer@att&%égﬂfeafm mmbﬁh

t he above eléc roduce acl
of 2 to 5 amufl nrn‘éd%\snﬂdwqammﬂ@rtp ﬁ@chaésgmté@?howaﬁiﬂlaﬁi widispaierrnd e PPKs ?i‘*“bm
tap water, &é&ao@bpa@cérmiedfv@&era@pmﬁewmra dhaned Bringttiod ottonsdcabl wittea

above aci d| wat.er oduced in t.he abov L] t of
t he above agPeéél’O%@% %Oscf)%e anfigmtl%'? dﬁ[o%eﬁﬁ éer{%txﬂhg l?S’te |aﬁg{ag\éaliegl?%t%a er
and the r esthe@bmteﬁ@lkébweiuawtm tgrouglythe pbevs chirmekopistiperdt- sect i on of
concentrated water, the above water feed section for dilution is
configured t®13ked water for dilution with pH equal to 6 or higher to the
above tank of diluting acidic water, the above tank of diluting acidic
water is confi glhcedashiogatkthinatior efdoscogt [astoriaied freth the messenthisvenbow erofshly

feed secti @hmb@es fh LitdoRRic oI, Rk 18f adidle walkn ueyaa% ifghd Geotdh &br dilatod, & @ik bhe
diluting acidic water and a feed section of concentrated water, in which the above electrolytic
cell is configured to produce acidic water with pH of 2 to 5 and the residual chlorine
concentration of 50 to 300 ppm from tap water, the above tank for acidic water is configured to
store the above acidic water produced in the above electrolytic cell and feed part of the above
stored acidic water to the above tank of diluting acidic water and the rest of the above acidic
water to the above feed section of concentrated water, the above water feed section for dilution
is configured to feed water for dilution with pH equal to 6 or higher to the above tank of diluting
acidic water, the above tank of diluting acidic water is configured to add water for dilution fed
from the above water feed section for dilution to part of the above acidic water fed from the
above tank for acidic water, adjusting diluted acidic water to pH of 2.3 to 5.7 and the residual
chlorine concentration of 10 to 60 ppm and provided with a drain outlet to discharge the above
diluted acidic water and the above feed section of concentrated water is provided with a channel
connection port connectable with the channel port of an endoscope and configured to feed the
rest of the above acidic water fed from the above tank for acidic water through the above

channel connection port.



above tank for acidic water, adjusting diluted acidic water to pHof 2.3 to
5.7 and the residual chlorine concentration of 10 to 60 ppm and provi ded
with a drain outlet to discharge the above diluted acidic water and the
above feed section of concentrated water is provided with a channel
connection port connectable with the channel port of an endoscope and
configured to feed the rest of the above acidic water fed fromthe above
tank for acidic water through the above channel connection port. -5 [0014]
In the present invention, acidic water with the high concentration of
residual chlorine is separately used fromdiluted acidic water after
dilution of the acidic water to prevent the equipnent fromdeterioration
and efficiently clean it. In a nmethod of cleaning an endoscope and a
washi ng machi ne for endoscope associated w th the present invention,
aci di ¢ wat ¢b0lddn be fed through the channel port of an endoscope into the
channel inside to clean the inside of an endoscope channel. Diluted acidic
wat er after dilnubé prsenf invireioacicdlic waat with terhigh socaontiacef rehduab ghtlennsak

surface of Eﬁ}ﬁtagqﬁﬁcg%ﬁx il 8a0c Whifer A%t Hitln stieakfiiOtvalP 8o GRAGRCARE.

Acidic water wt concentrat|ion of residual chlorine i's used to
clean the FH@P@@Wﬂmﬁﬁ%ﬂ@ﬁ@8§€%5348ﬁgwmﬁm“%nabl|ng to effectively rennve
contam nants in the channel inside within a short period of tinme. Di Iué
aci dic water i s uefhodeledeqnpsapsadoserns B4 porarhing slFliag or srdosenpe amagate
enabl i ng t avifhr thy @reser: ivettking beidic vaatarfcat ®e ddd thevughk nebohame phit ofmmxmdd:adopve

degr adat | o, ARl 40 \PIHRE FAOLARE HAAL S BN NG oFXLEEAR! SHILAGSOiel ifs

endoscope eanli ng an endoscope’ assocCl ate resent
i nventi on d&uien efule atidigvaten @%ﬁ&b@(&’@ﬁbth@f%te&a&ﬁ{rfaﬁe ainigic endoseopp %Flyawl? hi n
a short perek@dlapfsuﬁfacera)mne Ie@dospcs;evemidmg watte vandascige cfnlidaﬂltzdﬁh edfi residiial on.

[0015] W]enh%%ildl C V?E 8%’1' Eh nPsl_Jle of tge El?d()?c @Qghéng 1%%11 e@ (]:l‘% ae} Hegiove

concentration o E Separ a use rom
water wth cpmaminalztsm thg oharpe wald@ h‘éthrﬂe% F]@fli‘a]’ef@ﬁI%ﬂWeDllé@ﬁé@ﬁWr‘%ﬁt?fdﬁ alsp 10

to 60 ppm iyfed B 16AR iQGteplal Glr@RA bN e RRIRBEHRSERPENAD Grévht tMashirng staBione
an endoscope from oxidative degradation and to remove contaminants on the external surface of
the endoscope. The method of cleaning an endoscope associated with the present invention
can thus clean the endoscope efficiently and effectively within a short period of time while

preventing the endoscope from deterioration.
[0015]

When acidic water with pH of 2 to 5 and the residual chlorine concentration of 50 to 300
ppm is separately used from diluted acidic water with pH of 2.3 to 5.7 and the residual chlorine
concentration of 10 to 60 ppm in the method of cleaning an endoscope and the washing machine
for endoscope associated with the present invention, the acidic water with pH of 2 to 5 and the
residual chlorine concentration of 50 to 300 ppm can be fed through the channel port of an
endoscope into the channel inside to clean the inside of the endoscope channel. Diluted acidic
water with pH of 2.3 to 5.7 and the residual chlorine concentration of 10 to 60 ppm contacts the
external surface of an endoscope enabling to clean the external surface of the endoscope. The
acidic water with the high concentration of residual chlorine is used to clean the inside of an
endoscope channel enabling to effectively clean contaminants in the channel inside within a
short period of time. The diluted acidic water, in which the acidic water is diluted in two- to

five-fold is used to clean the external surface of an endoscope enabling to prevent the external
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for endoscope associated with the present invention, the acidic water with
pH of 2 to 5 and the residual chlorine concentration of 50 to 300 ppm can
be fed through the channel port of an endoscope into the channel inside to
clean the inside of the endoscope channel. Diluted acidic water with pH of
2.3 to 5.7 and the residual chlorine concentration of 10 to 60 ppm contacts
the external surface of an endoscope enabling to clean the external
surface of the endoscope. The acidic water with the high concentration of
residual chlorine is used to clean the inside of an endoscope channel
enabling to effectively clean contam nants in the channel inside within a
short period of tine. The diluted acidic water, in which the acidic water
is diluted in tw- to five-fold is used to clean the external surface of
an endoscope enabling to prevent the external -6 surface of the endoscope
f rom oxi dasiréee dfghadadisoopeafiont exidatine viegredmibarand ant smove téngamieate omghe

surface of £, FOPASEANG: cdddScofBt A Rindd maﬁgg ah eﬁ&lﬂ&ﬁy@ QRBciaRd %ﬂh%@d
with the present 1nvention cah thus clean_the endo lCI

ef fect i vel PreRFat HVARYPNGRB HHUS iR Bl engpscene W’ﬂﬂlyémg Fgf ﬁ?lw " %%ﬁd%@%fg
from det er ioofiat imbie ple@hli6} the Andasdpe ignndeedtiorstiomassoci ated with the present

i nvention can be used as a machi ne of washing table wares, vegetabl es and
the |ike infmisj nk, a nmachine of washing marine products at fish narket
and a machi ne of washing various other products in addition to a washing
machi ne for endescoRemabifklikodidied With Hegaesaht intriodh canbe aed ds @ muahiae of s

preferably 8 mw. th t I e f

di luted aci 3%11]%\%%1% Wa?e% Veﬁe?@?%%% tﬂeZﬁl%eq#% Sﬁ'ksmng%hh& E}gf?%%l pg‘ghu%%
with the r &sh thaekiet &l somaqlv@leccrf n'@éln@g warjogh otherrprogiistsen e%@,@ mﬁamsméa mplmg}e
excel l ent gdeaddsbgpe. ef fect is obtained. Diluted acidic water may be pool ed
in a cleaning vessel, in which an endoscope is imersed or diluted acidic

water nmay Ilpg1sprayed onto the endoscope in order to contact the diluted
acidic water wmth the external surface of an endoscope. The acidic water

may be pr oduceqnltﬂe BredérRRINAGM, YRR RLBCl BbitbE Sekd 15U phRnviti apheagm type
el ectrolyt ICI(’I:IOI'lIle Loncentratlon and diluted acidic water is preferably 2.5 to 4.5 with pH and 20 to 50
ppm with the residual chlorine concentration. In these cases, particularly excellent cleaning
effect is obtained. Diluted acidic water may be pooled in a cleaning vessel, in which an
endoscope is immersed or diluted acidic water may be sprayed onto the endoscope in order to
contact the diluted acidic water with the external surface of an endoscope. The acidic water

may be produced in a diaphragm type electrolytic cell or non-diaphragm type electrolytic cell.
[0018]

The present invention can provide a method of cleaning an endoscope, a washing machine
and a washing machine for endoscope to effectively clean an endoscope while preventing it

from deterioration.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

Figure 1 is a block diagram illustrating a method of cleaning an endoscope and a washing

machine for endoscope in an embodiment of the present invention.

Figure 2 is a block diagram illustrating a first modified Example in a method of cleaning
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[ 0018] The present invention can provide a nmethod of cleaning an endoscope,
a washi ng machi ne and a washi ng machi ne for endoscope to effectively clean
an endoscope while preventing it fromdeterioration. BRI EF DESCRI PTI ON COF
THE DRAW NGS [0019] Figure 1 is a block diagramillustrating a nethod of
cl eani ng an endoscope and a washing machine for endoscope in an enbodi nent
of the present invention. Figure 2 is a block diagramillustrating a first
nodi fied Exanple in a nethod of cleaning -7 an endoscope and a washi ng
machi ne for endoscope shown in Figure 1. Figure 3 is a block diagram
illustrating a second nodified Exanple in a nmethod of cleaning an
endoscope and a washi ng machi ne for endoscope shown in Figure 1. Figure 4
is a block diagramillustrating a third nodified Exanple in a nethod of

cl eaning an endoscope and a washi ng nmachi ne for endoscope shown in Figure

1. Expl anatsh @pdddéopk 8hd £#ashaidndNHiNe FatleSdostdpe 2wnl@ Fidddshi ng machi ne for
endoscope 11: Electrolytic cell 12: Electrolyte tank 13: M Xxing section

14: Tank for aq'vig{h WAL L block Aiagkal Rivk@4ting| X ddcbmEmoaiied Ekeripdéh er mé@ed of
i i 'd%c wat er .. 18:. Tank of

£ 3
section for,dilutio 17: Tank of diluti aci ;
di | uting allATRAER REPIPPE a6 Washipe FIspNIps, (G7 giiPagope shOWnIh Figute 1
Figure 4 is a block diagram illustrating a third modified Example in a method of cleaning

an endoscope and a washing machine for endoscope shown in Figure 1.

Explanation of Letters and Numerals

[0020]

10: Washing machine for endosbope
11: Electrolytic cell

12: Electrolyte tank

13: Mixing section

14: Tank for acidic water

15: Tank for alkaline water

16: Water feed section for dilution

17: Tank of diluting acidic water

18: Tank of diluting alkaline water

19: Tank for tap water

20: Feed section of concentrated water
21: Cleaning vessel

DETAILED DISCLOSURE OF THE PREFERRED EMBODIMENT

[0021]



20: Feed section of concentrated water 21: C eaning vessel DETAI LED

Dl SCLOSURE OF THE PREFERRED EMBODI MENT [0021] -8 An enbodi nent of the
present invention is described bel ow based on the drawings. Figures 1 to 4
illustrate a method of cleaning an endoscope and a washi ng nmachi ne for
endoscope in the enbodi nents of the present invention. As shown in Figure
1, a washing machi ne for endoscope 10 conprises an electrolytic cell 11,
an electrolyte tank 12, a m xing section 13, a tank for acidic water 14, a
tank for alkaline water 15 a water feed section for dilution 16, a tank
of diluting acidic water 17, a tank of diluting alkaline water 18, a tank
for tap water 19, a feed section of concentrated water 20 and a cl eaning
vessel 21. [0022] The electrolytic cell 11 is internally provided with a

di aphragm 11a and conposed of a diaphragmtype electrolytic cell with two
conpartnments, W &hbddimdht ¥f tlegreécit Mveition ialdscribedibdi®e basadon the didwhigde chanber
separated by a diaphragm| la. The electrolytic cell 11 can electrolyze
tap water m xedigireshl gt Blusate o method o Iclepning amendgseepy apd ¢ Seshing wachigsifoh an
el ectrol yt @ndosétph irfithe 3mBAUIEMIs Sahd pradig: fnbatbhke is added to produce acidic
water in the agﬁﬂg chanber n C The

nd | kal i pe water | at hode .chanber
Sectrolytic coby eyt B, i urdinidclRa i eitoskdba D SofRIP AR en T1C
5 and the désinckiedtrolytd tonk hd acoixdenteetinn B a¢nksor adig@oteppa 2 Bpk for alkaline
ilzegt r Fi))étz ‘vﬁte?i_ﬁl‘j,l 2 %te%%ﬁd@{e@tﬂ)tnpﬂbﬁqglgtﬁm?iéﬁﬂ thm@omla&mﬂthgwrfu{@ mﬂm?h,;altaﬁ( bg _

. 5. The el.ectrol yte stores .an electro ut i and is
connect ed %!Wtﬂlg&‘ﬂ?#lﬁ‘? Wgjer %lse?: %“g or{ap ‘fvﬁtF‘b{?gﬁ f%?ﬁ SEge P ﬁ %ci%‘fngra%g Wéefl ?ﬁ 6“‘{;% np
P1. The m xiemgnsestdldh 13 all ows infl ow of tap water passed through a
check vaIvg}RVl, an el ectromagnetic valve SvVI, a flow control valve and a

check val v&?%&D. The m xi ng section 13 is connected with the electrolytic

cell 11
The electrolytic cell 11 is internally provided with a diaphragm 11a and composed of a

diaphragm type electrolytic cell with two compartments, which is divided into an anode
chamber and a cathode chamber separated by a diaphragm 11a. The electrolytic cell 11 can
electrolyze tap water mixed with an electrolyte solotion at a given ratio, to which an electrolyte
such as a common salt and the like is added to produce acidic water in the anode chamber and
alkaline water in the cathode chamber. The electrolytic cell 11 is configured to produce acidic
water with pH of 2 to 5 and the residual chlorine concentration of 50 to 300 ppm. The
electrolytic cell 11 can also produce alkaline water with pH of 11.5 to 12.5.

[0023]

The electrolyte tank 12 stores an electrolyte solution and is connected with a mixing
section 13 through an electrolyte conveying pump P1. The mixing section 13 allows inflow of
tap water passed through a check valve RV1, an electromagnetic valve SV1, a flow control
valve and a check valve RV2. The mixing section 13 is connected with the electrolytic cell 11

to mix an electrolyte solution with tap water in a given ratio to feed to the electrolytic cell 11.

[0024]

The tank for acidic water 14 is connected with the electrolytic cell 11 and can store acidic
water produced in the electrolytic cell 11. The tank for acidic water 14 is connected with the
tank of diluting acidic water 17 through a pump P2 and an electromagnetic valve SVS5, branched
after a pump P2 and connected with the feed section of concentrated water 20 through an
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to mx an electrolyte solution with tap water in a given ratio to feed to
the electrolytic cell 11. [0024] The tank for acidic water 14 is connected
with the electrolytic cell 11 and can store acidic water produced in the
el ectrolytic cell 11. The tank for acidic water 14 is connected with the
tank of diluting acidic water 17 through a punp P2 and an el ectronagnetic
val ve SV5, branched after a punp P2 and connected with the feed section of
concentrated water 20 through an -9 electromagnetic valve SV7. The tank
for acidic water 14 is configured to feed part of the stored acidic water
to the tank of diluting acidic water and the rest of the acidic water to
the feed section of concentrated water 20. [0025] The tank for al kaline
water 15 is connected with the electrolytic cell 11 and can store alkaline
wat er produced in the electrolytic cell 11. The tank for al kaline water 15
i S connect efkctrdmighetib @alvask70f Tith {auk iforgacédik slaien d4vietenfighBdtth rfeadgpuriacpibep P3

and an el ecsgoégd% & &/Ltgr qllxevtgnks(}f%ﬂutg@r dﬁﬂﬁé\@ﬁe%ﬁ?ﬁ 1Bst Bﬁﬂﬁ@ 255 3Rtk RPRPRRE ed

with the feed section of concentra wat er roug an el ectromagnetic
val ve SV8. siienoipuceriatedegdrthe water 15 is configured to feed part of the
stored al kaline water to the tank of diluting al kaline water 18 and the
rest of thd0@Skaline water to the feed section of concentrated water 20.

[0026] The water feed section for dilution 16 is provided with a filter.
The water feed Bhxtehlofor Alatingiiveigt | His amnediedowith detdestpletioedh L h 2echeksirsl ve
RV1 and an 4@l.66¢ oeRgBaickeE inaé MectdUticteall 1 Pr orhéeamkviat fkalin® vatdt I ifsicomeateti er

filtering fine,contam.nants, and m croqgrgani sSne i .t [, ]

Feed secti GHITBY OB PLYIRE TEAS Roha Ot Sl RS B Re e Tl ST, o

water 17 thmnsbehafna pirop PP andepnadciad with the fegi/sectign pheonpratratgsh katsf 2@ithranghng

?' kal i tne Wiagee'lecé'f&nﬁ E@&@w@%\f&elmﬁﬂmm@f ﬂih@w}(é@f V£is$}s/12figtuy&dttb £@dtpazmlsfﬂler
ap water and. w a feed sectiogn. of .cancentrated . water rough._an

el ectromag ﬁ&r?‘{!ﬁ@%w@é"aﬁ/fﬁ &‘8 Ioﬁ- rqumfné e, Wﬁfte%fé ?ngjrth%l Fsuef t%?lalk(%lmg k‘l%?firank

of di | uti ngo deifehdsestanef cdiggnttated wagmR0.0f di |l uting al kal i ne water 18, the

tank for tap water 19 and
[0026]

The water feed section for dilution 16 is provided with a filter. The water feed section
for dilution 16 is connected between a check valve RV1 and an electromagnetic valve SV1 to
produce water for dilution after filtering fine contaminants and microorganisms in tap water.
The water feed section for dilution 16 is connected with the tank of diluting acidic water 17
through an electromagnetic valve SV3, with the tank of diluting alkaline water 18 through an
electromagnetic valve SV2, with a tank for tap water 19 and with a feed section of concentrated
water 20 through an electromagnetic valve SV4, enabling to feed water for dilution to the tank
of diluting acidic water 17, the tank of diluting alkaline water 18, the tank for tap water 19 and

the feed section of concentrated water 20.
[0027]

The tank of diluting acidic water 17 is provided with a drain outlet 17a at the lower part.
The tank of diluting acidic water 17 is configured to add water for dilution fed from the water
feed section for dilution 16 to part of the acidic water fed from the tank for acidic water 14,
enabling to adjust the diluted acidic water to pH of 2.3 to 5.7 and the residual chlorine
concentration of 10 to 60 ppm. The tank of diluting acidic water 17is also configured to

discharge diluted acidic water from the drain outlet 17a.
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the feed section of concentrated water 20. [0027] The tank of diluting
acidic water 17 is provided with a drain outlet 17a at the |lower part. The
tank of diluting acidic water 17 is configured to add water for dilution
fed fromthe water feed section for dilution 16 to part of the acidic
water fed fromthe tank for acidic water 14, enabling to adjust the
diluted acidic water to pHof 2.3 to 5.7 and the residual chlorine
concentration of 10 to 60 ppm The tank of diluting acidic water 17 is al so
configured to discharge diluted acidic water fromthe drain outlet 17a.
-10 [0028] The tank of diluting alkaline water 18 is provided with a drain
outlet 18a at the lower part. The tank of diluting alkaline water 18 is
configured to add water for dilution fed fromthe water feed section for
dilution 16 to part of alkaline water fed fromthe tank for al kaline water
15, enabl i[6@8fo adjust diluted al kaline water to pH of 11 to 11.8. The
tank of diluting alkaline water 18 is also configured to discharge dil uted
al kal i ne wat er Theaankeofdilating abiulihetvatd8E. is pOORIB] wikhe dtzdmbutfeoilatafhe ke parld i s
provi ded Wi gy By Uiathe A28 Al b0l QRS o AL ertBkilib 1R Pk ot 19

in the upper pa IS configure @ pass wat er
for dilutiderd seepniippailytiea 1\@&9 @ﬁﬂfOééHfa%@cw%fnfefi drony thegpikoier #lsaing wighl > he
bal | tap 1%hadlag3s adjest dlhedtaaknd atter toapH Wwatl@rto 19.81 S Thd smk o6 [ilutiygr Bichline

di schar ge vafenqfofdi, gﬁ’%vafdlr d%%@r%e%luged% écﬂléﬁ’ev”\an& U oh9 B dral cglﬁgﬂislhe feed

section of 'Concentrtate rovi a di strl utor 20a and
t hr ee cou&b%gs for channel cleaning water 20b connected with the
di stributo The distributor 20a is configuredto distribute and feed

ei ther one of a t he nk. .f or, 4 j
water fromthe an%ﬁ(ff\é?%agl“ka ??\nés% IE‘% ‘Tgl %grawa 9W%{§wl W]?B%@%@%t_l?%e
wat er feed bald tptlPbin theoppnsi paxt-i die l@ktffé)‘ tapaeHeto” lﬁzmii@glmﬁi@éo Hagy wetprdand|ution

cl eani ng watefrod W whiaCHePdecGOIR! HilgRn 16 @Iﬁroﬁélﬂﬂélﬁill &b agpidgorsat Bie tEMfok S

provi ded Wtzg.phwa(t;tgr s 4’!1.150(:((:)0?1 @&%5 &1 dls%%rtges water foffjl (t:hlu%%n ?rom e drain outlet 19a.

[0030]

The feed section of concentrated water 20 is provided with a distributor 20a and three
couplings for channel cleaning water 20b connected with the distributor 20a. The distributor
20a is configured to distribute and feed either one of acidic water from the tank for acidic water
14, alkaline water from the tank for alkaline water 15 or water for dilution from the water feed
section for dilution 16 to each of couplings for channel cleaning water 20b. Each of couplings
for channel cleaning water 20b is provided with channel connection ports 20c at each tip
connectable with a forceps channel port, a suction channel port and an air-supply and
water-supply channel port of an endoscope. The tank for acidic water 14 is thus configured to
feed cither one of acidic water from the tank for acidic water 14, alkaline water from the tank
for alkaline water 15 or water for dilution from the water feed section for dilution 16 through

each of channel comnection ports 20c.
[0031]

The cleaning vessel 21 is provided with a drain valve 21a at the lower part and an
injection port 21b at the side enabling to intemally accommodate an endoscope at a given
location. The cleaning vessel 21 is configured to connect the injection port 21b with the drain
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connectable with a forceps channel port, a suction channel port and an
air-supply and water-supply channel port of an endoscope. The tank for
acidic water 14 is thus configured to feed either one of acidic water from
the tank for acidic water 14, alkaline water fromthe tank for alkaline
water 15 or water for dilution fromthe water feed section for dilution 16
t hrough each of channel connection ports 20c. [0031] The cl eaning vessel
21 is provided with a drain valve 2la at the lower part and an injection
port 21b at the side enabling to internally accommbdate an endoscope at a
given |location. The cleaning vessel 21 is configured to connect the
injection port 21b with the drain -11 outlet 17a of the tank of diluting
acidic water 17, with the drain outlet 18a of the tank of diluting

al kaline water 18 and with the drain outlet 19a of the tank for tap water
19 and f 1 owugétl104 6Cthe ASk 6f diluiag idic dialetl Bavithl theodrbin@uiletti 84 ofthe tamka bediluting

S difution i %ll}agf %5}%1! %%%N%g{%e%gis é)'u([]éte@%l of r?he 1';1{ for %%Pw&tgr ﬁ Qﬂcfa O\J raﬁl(ljteﬁl ut ed

cleanlng Vess I SC acidic ma

al kal i ne waeidic wteryditugad afk@}mwwat gng ryvaser &ré*duﬁlw i H@ ingidg teough @mnu%l%l Pt n
valve 21 a. 216 @ 33le. ATE@EIB%QD%S@ eani Behfiglree N6l ABENRR dlmteamcﬁlﬁd)@ﬁtbmnﬁte@f

the present FJP,'V e\%r]z?t,{!g%g ﬁ%%aﬁ)ﬁgﬂenon sgq[r?_lcf)in%e%gs:[léet ff orXWhe%r n V&R id mac hi ne for

endoscope e present 1nvention. en a mai n cock
for tap mat@#zﬁs opened, tap water at first passes through a check valve
RVL to bran fnto two, in which one reaches an electronagnetic val ve SVl

for controllin r lied to, t he electr

basses thr ough £rE of 1RBin " BRpIRe Ffs Grpntish Ses S pRARTh o
passi ng t hmoatigd to peactice witht zawasmgtg mhazhive fort epdesdopent 0t ihghet cpfhedinfent of thp prwsanér 19
and reachi ng,ehfig. el\mh T QROARK & txlawt@lsls SNVhednsh wM3r £t Hrst %gaésrtﬁllohgmgcm er

to flowin eac Hﬁe tank of dil

aci 17 an
R VAN 1 LA N LR K St M
control i ngomzaﬂ}mg Wzberfsemhetl o thhelediralytid delitld ran@ Om otHeD PB33s thikragh the potsefeed

source SW Qlcrol Sorsiibd 't SRUUMRE ii0 haking R6QMERd Ball Sp 168%0 BkidtelinQRe tank
for tap water 19 and reaching the electromagnetic valves SV2 and SV3 for controlling water to
flow in each of the tank of diluting acidic water 17 and the tank of diluting alkaline water 18 and
the electromagnetic valve SV4 for controlling water to feed to the distributor 20a.

[0033]

When a power source SW of the washing machine for endoscope 10 is next turned on,
the electromagnetic valve SV1 is opened to feed tap water, which passes through the flow
control valve and the check valve RV2 to reach the mixing section 13. At the same time, an
electrolyte conveying pump Pl starts running to feed a given amount of an electrolyte solution
into the mixing section 13. Tap water is mixed with the electrolyte solution at a given ratio in
the mixing section 13 to be electrolyzed in the electrolytic cell 11 to produce acidic water and
alkaline water to be pooled in the tank for acidic water 14 and the tank for alkaline water 15,
respectively. The produced acidic water has pH of 2 to 5 and residual chlorine concentration
of 50 to 300 ppm and the produced alkaline water contains no or little residual chlorine. The
electromagnetic valves SV2 and SV3 are opened to flow water for dilution into the tank of
diluting acidic water 17 and the tank of diluting alkaline water 18 and the electromagnetic

valves SV2 and SV3 are closed when a specified volume of water is reached.



the el ectromagnetic valve SV1 is opened to feed tap water, which passes
through the flow control valve and the check valve RV2 to reach the m xing
section 13. At the sane tinme, an electrolyte conveying punp Pl starts
running to feed a given anount of an electrolyte solution into the mxing
section 13. Tap water is mxed with the electrolyte solution at a given
ratio in the mxing section 13 to be electrolyzed in the electrolytic cel
11 to produce acidic water and al kaline water to be pooled in the tank for
acidic water 14 and the tank for alkaline water 15, respectively. The
produced acidic water has pH of 2 to 5 and residual chlorine concentration
of 50 to 300 ppm and the produced al kaline water contains no or little
residual chlorine. The electronmagnetic valves SV2 and SV3 are opened to
flow water for dilution into the tank of diluting acidic water 17 and the
tank of dilgysupg al kaline water 18 and the el ectromagnetic valves SV2 and
SV3 are cl osed when a specified volune of water is reached. -12 [0034] When

acidic water angnhal kalié W@tex"\ﬁfd%ﬂkaﬁﬁ@wﬁk@pir@ godléu R agglmmn@muﬂ thel tiink beadidnk

for acidic wa ank al kal i n [ i th
conveyi g gt o DR e Spled i bR AE 1R cBhch P plBPE bR Yar [ O
el ectronag m@tnmg valt tesasyBmartte Susroammgnaisenkyds $65 ik Gk @bencd ygfeed acidiel

al kal i ne \A@&a?err ah®Paikhfe %&Iﬁ td)ﬁqe Sink WF Hﬂ'l&n?%bﬂiccwé/ﬁ@rtﬁrana theank 6fhﬁuﬁ1€§”&{katﬁhe

diluting al kalipe wate res ect{ w into

pool ed in XﬁﬁﬁﬂgéE“VWéﬁﬁ%“ﬁWV%ﬁﬂ Wﬁﬁhord¥ “Wéﬁ%%@&l“Wﬁ&emﬁﬁ%%?%W%bn ?H&I
val ves SV5 isardci8igharkctioinogedicanties Y 5pud3y 6REc dioskdR@d dhepunpsrifeanddidfare A

required amyof o@f &hrsl: Ir@djalﬁ&rﬁl bf aM@LSe Em&ﬂ'c tht@ WilsSd @dﬁhal%ﬂi{ﬁh& @&centratlon
concentrati on ?

or cleanlng of an ext rface an d|Iu | k
water is tHefsclepditetf FmexterRalisyrRecotn ‘g %t?l%mﬁd’faéer\ké ppoie gﬁﬂaﬂf %‘l% a?ﬁk of
di l uting aldketiigeidwiter17l8d tﬁlél“tenldmﬂ ditueols alkaltheovarati®r Hasdilugd agfdicowdertles 5. 7
and resi d”%h §2lap “ieanﬁﬁ)é%gﬁ&tc%hht@@on%ntﬂaﬂm}gfﬁ}oco@@ Bpm[ 0035] When acidic

water in the tank or acidic water 14 or line water in the tank for
al kal i ne =115 is lowered to a given water level in the way to feed
aci dic water adalkaline water to the tank of diluting acidic water 17

and the tank OfWﬂjﬂl g&ijiiggwa?ériﬁﬁlthg?anﬂ%le Leid® water 14 or alkaline water in the tank for
alkaline water 15 is lowered to a given water level in the way to feed acidic water and alkaline
water to the tank of diluting acidic water 17 and the tank of diluting alkaline water 18,
respectively, the corresponding pumps P2 and P3 are turned off, but tuned on to feed the water
again when the acidic water or alkaline water is pooled in a given volume. Electrolytic
production of acidic water and alkaline water in the electrolytic cell 11 is automatically stopped
when the tank for acidic water 14 and the tank for alkaline water 15 are filled to full capacity.

[0036]

An endoscope is next placed in a given location of the cleaning vessel 21 to connect the
channel connection ports 20c of the couplings for channel cleaning water with each channel port
of the endoscope. When a switch to start cleaning is turned on, a drain valve 21a of the
cleaning vessel 21 is closed and a drain outlet 18a of the tank of diluting alkaline valve 18 is
opened to flow diluted alkaline water, in which concentration is adjusted as water of cleaning
the external surface of an endoscope into the cleaning vessel 21 to clean the external surface.
At the same time, the pump P3 staris running and an electromagnetic valve SV8 is opened to
feed concentrated alkaline water at pH of 11.5 to 12.5 through the distributor 202 and the



respectively, the correspondi ng punps P2 and P3 are turned off, but tuned
on to feed the water again when the acidic water or al kaline water is
pooled in a given volunme. Electrolytic production of acidic water and

al kaline water in the electrolytic cell 11 is automatically stopped -when
the tank for acidic water 14 and the tank for al kaline water 15 are filled
to full capacity. [0036] An endoscope is next placed in a given |ocation
of the cleaning vessel 21 to connect the channel connection ports 20c of
t he couplings for channel cleaning water with each channel port of the
endoscope. Wien a switch to start cleaning is turned on, a drain valve 2la
of the <cleaning vessel 21 is closed and a drain outlet 18a of the tank of
diluting alkaline valve 18 is opened to flow diluted al kaline water, in
whi ch concentration is adjusted as water of cleaning the external surface

of an endoge@Rgd ff Snadhh@ c&hﬁﬁg‘bvﬁ‘@r MBS6 8hchDE tHeGnsideRA el dABosCHIc@h k] 3 lchRCe.

At the sa tine, .the ts runnin t romagne lve
Ve 1e opormsuclighel 084 o omeonei it SafearRe teBafongiiohr s Hechipfer 1B |
t hr ough t h@edinpositibutand 2@aingnpeweneof alk@ingowplei ngsvifhoprotdizsnaed feih,.ethaichy

wat er 20b teﬁ‘e&ﬁf@l? féﬁnotvﬂlg &dﬁ%dngﬁan%f sﬁdﬂeaée'ﬂ)ﬁﬁ&ﬁé)pﬁtscwwl 1ik® i€ | QN ch&rﬁh@l
channel ins

he concentr f the. r ion is,
i gher  t ho CCOBEUHBSTE o TEHEVECI BRTSe JEHEE CBRiLE RAT S pet 1 SToe
pr ot ei ns artafiag snd tsteehahy cffedtf Atdnline vter, emmvh pgsse0 vt elpanntha tchamgl msals is
proteins, fd%kl?arge’aqn&)% didaltfig WEksE13G n & BiRREEYith 4iER0 ABARERERr. ar e thus renoved
i n advance before cleaning %ﬁt acidic water to enhance a cleaning and
sterilizin%gg ect. Alkaline water, which passes to clean the channel
inside is I'scharged into the cleaning vessel 21 and diluted with diluted

a kaline wat er. wh03 o, t\fmg?oracl?aﬁﬁxﬁt\i/i'fﬁaﬁlﬁ(ﬂﬁne%ﬁénélgiﬂFWtﬁJ]dlaink@él\'fenflavﬁttﬁé

el apses, the drain valve eanln% vVes IS opened
di schar ge @leprip@dessgliddlis pronghioedischaree Hiuteq aliplinggvaigda de Oéﬂfmnﬁtve%?lr?é séfe
tinme, the mpemni3tims therpaeg BF is anRckdastt ah@ehreﬂnmgmegneﬂc wallvuesvsvﬂ dlssed ltosed

to term ”"E‘en%ma%ef‘ééc{‘r%rﬁf«h‘%k kv@%ri@@c%ﬁr chz?}%gl Iazl?c?e CW%%& ?d Mgﬁﬂe Ak ni ng

diluted alK rarn outl e for
tap water 19compleipdibel diagh pelsy I%pgphefté@k for tap water 19 1s opened to feed water for

dilution to the cleaning vessel 21. At the same time, an electromagnetic valve SV4 is opened

to feed water for dilution through the distributor 20a and the couplings for channel cleaning
water 20b to the channel inside. This allows to flush out alkaline water remained on the
external surface and the channel inside of an endoscope and decomposed residues of
contaminants formed by the reaction with alkaline water. When a set time for rinsing and
cleaning with water elapses, water for dilution in the cleaning vessel 21 is discharged similarly
as cleaning with alkaline water and the electromagnetic valve SV4 is closed to terminate feeding

water into the channel inside.

[0038]

When draining of water from the cleaning vessel 21 is completed, similarly as washing
with alkaline water, diluted acidic water, of which concentration is adjusted as water of cleaning
the external surface of an endoscope and pH and residual chlorine concentration are 2.3 to 5.7
and 10 to 60 ppm, respectively, is fed from the tank of diluting acidic water 17 to the cleaning
vessel 21 to contact the diluted acidic water with the external surface to clean it. At the same

" time, the pump P2 starts running and an electromagnetic valve SV7 is opened to feed

concentrated acidic water with pH of 2 to 5 and the residual chlorine concentration of 50 to 300
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dilution to the cleaning vessel 21. At the sane tine, an el ectronmagnetic
valve SV4 is opened to feed water for dilution through the distributor 20a
and the couplings for channel cleaning water 20b to the channel inside.
This allows to flush out al kaline water remai ned on the external surface
and the channel inside of an endoscope and deconposed resi dues of

contam nants forned by the reaction with al kaline water. Wen a set tine
for rinsing and cleaning with water el apses, water for dilution in the

cl eaning vessel 21 is discharged simlarly as cleaning with al kaline water .
and the el ectromagnetic valve SV4 is closed to term nate feeding water
into the channel inside. [0038] When draining of water fromthe cleaning
vessel 21 is conpleted, simlarly as washing wth al kaline water, diluted
acidic water, of which concentration is adjusted as water of cleaning the
external suyphdieR B cingNANGECOREeaant Therahdadids et lwitihthe high @ofRngRioh Iofit | on

are 2.3 to 5. d.10 to 60 ppm respectively, is,f fro .

G Tuting. i P sk R AR, HERPERIEEYaphgy ol WemaN
aci di ¢ wat epnigninhnts e thxcbinmal inside fwidun taoshortepgriodt of met niilefedracidici WRIET t he
punp P2 st gblafmell Y HeBlu@diin ARakle RF tW BB N BYdf61dVid iR tSYéad e eRENAGuirRfoped
concentrated acgidic malér mgth QH ﬁﬁ 2 go ﬁ %id H&e resi,dual ghlorL@%
concent r at EBrP8PCBR- 1658 oo REVRh RS S¥ETeh St i elhe | LGP 8O RufFvE |
Ther eby aciddgradatimn end wintohie témgarhinggiis cfothe extemalt suoiaceod! the ewloshopd. CHeapimigrren

cl eans the 3%k GerrneaR RS ﬁ&P@ffé?:ﬁ_@&ﬂ QlithineN@blt ipBSod & 1Rhd REild preleMitifd @an
contamnants in't %FﬁggnneL Inside within a short period of tine. Dluted

aci di ¢ wat &PdosCQpg F B PPe dilution in a range of twofold to fivefold,
is used to _clean the external surface of an endoscope, enabling to prevent
t he externé(Bgﬁrface of the endoscope from oxi dative degradation and
renove contam nants of the external surface of_tq%iendo can

thus be per for M¥ddierai wheh pasasatherel &g harsel irtdi i e 8 efnwgﬁhgggéan tine
whi | e prevendstinzl.t e thientes eopdure ofruddit evatarvaticto pass¢dOhBSkh Ales ohkide witlen
whi ch passeg, hBraual it HevGReBREtim RS $irfedhttlhSERA Ae- 1Y & diified 6digi8 WaRY
in the cleaning vessel 21 and residual chlorine is consumed by the reaction with contaminants
when passing the channel, thus resulting in no increase in a volume of residual chlorine in the
cleaning vessel and no danger of damaging the external surface. When a set time for cleaning
with acidic water elapses, diluted acidic water in the cleaning vessel 21 is discharged similarly
as cleaning with alkaline water to terminate feeding acidic water into the channel inside.
When draining of water from the cleaning vessel is completed, a process of rinsing and washing
again with water for dilution in the tank for tap water 19 is followed to complete cleaning and

sterilizing of an endoscope.
[0040]

Acidic water with the high concentration of residual chlorine and low pH and alkaline
water with high pH are dangerous when directly contacting a human body. Alkaline water
with pH surpassing 12 is in particular dangerous. Concentrated acidic water and concentrated
alkaline water are consequently used only in cleaning and sterilizing the inside of each
endoscope channel and diluted acidic water and diluted alkaline water are fed to the cleaning

vessel 21, which is likely to have a direct contact during cleaning.

[0041]
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vessel 21. At this tinme, a volune of acidic water which passed through the
inside of thin channel ranges in a level of one fifth to one fifteenth as
| ow as a volune of diluted acidic water in the cleaning vessel 21 and
residual chlorine is consunmed by the reaction with contam nants when
passi ng the channel, thus resulting in no increase in a volune of residual
chlorine in the cleaning vessel and no danger of danagi ng the external
surface. Wien a set time for cleaning wth acidic water el apses, diluted
acidic water in the cleaning vessel 21 is discharged simlarly as cleaning
with alkaline water to term nate feeding acidic water into the channel

i nside. Wen draining of water fromthe cleaning vessel is conpleted, a
process of rinsing and washing again with water for dilution in the tank
for tap water 19 is followed to conplete cleaning and sterilizing of an

endoscope. [004&1311 il %e\ﬁ@édeers nébdeld tb RRd Wagh f@ﬁﬂtﬁeﬁﬁnkaﬂfﬂmihr@facfdﬁﬁwdelalw
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Gnter 19 WENIB SHROVF AiaTng Ohe BGiEL GHETOT A 101 BoRauES cati il t(tfﬁgi(@es
can be genevidtegadeet peedze] Wdch Bleckchatie sirtolydpehendfrem thepotsideor ous aci d, the
hypochl oride ion and the like fromchlorine and chloride ion contained in
water to preppest mcroorganisns in the tank for tap water 19 from
reproduction. The nethod of cleaning an endoscope and the washi ng nachi ne
for endoscope T} digttibleic eatadim@Nbe @bmpdred pf estree dompemhess tips clbtwithi ai t ed

to cleani ng,;oh, Elga%lb%P?egsgrg%B%ronpbﬁ andds %fe%ol%m  GhiBE! dn el £ AR RltBlysis

medi cal equi pnen cessi ng q
chamber by two sheets of dlaphragm his case water, to wh1ch an electrolyte is not in

particular added such as tap water and the like is routed to the anode clectrolysis chamber, an
aqueous electrolyte solution such as a brine at a nearly saturated concentration fills up the
middle chamber to electrolyze, anions such as a chloride ion are migrated from the middle
chamber to the anode electrolysis chamber and cations such as a sodium ion are migrated into
the cathode electrolysis chamber, enabling to produce acidic water in the anode electrolysis
chamber and alkaline water in the cathode electrolysis chamber while maintaining pH of the
middle chamber to be nearly neutral. It may be composed of an electrolytic cell, in which one
chamber separated by a diaphragm 1la is filled up with a concentrated aqueous electrolyte
solution, and which, by passing tap water and the like through the other chamber and by
switching the electrode polarity, converts passing tap water and the like to acidic electrolytic
water or alkaline electrolytic water. In case of the electrolytic cell 11 with a diaphragm, when
acidic water with low pH and a high volume of residual chlorine is produced, alkaline water
with high pH is produced accordingly. For example, when water before electrolysis is neutral
and pH and residual chlorine concentration of acidic water are 2.5 and 200 ppm, respectively,
pH of alkaline water surpasses 11.9. In this manner, a pH shift in alkaline water becomes larger
as corresponding to an amount of the chloride anion involved in the formation of residual

chlorine.
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Wi th a space or passage, which is unreachable directly by hand fromthe
outside. [0042] The electrolytic cell 11 may be conposed of a three
conpartnments type cell with a mddle chanber separated from an anode

el ectrolysis chanber and from a cathode el ectrolysis chanber by two sheets
of diaphragm In this case, water, to which an electrolyte is not in
particul ar added such as tap water and the like is routed to the anode

el ectrol ysis chanber, an aqueous el ectrolyte solution such as a brine at a
nearly saturated concentration fills up the mddle chanber to electrolyze,
anions such as a chloride ion are mgrated fromthe mddle chanber to the
anode el ectrolysis chanber and cations such as a sodiumion are mgrated
into the cathode electrolysis chanber, enabling to produce acidic water in
the anode el ectrolysis chanber and al kaline water in the cathode

el ectrol ysifgoahanber while nmaintaining pH of the mddle chanber to be
nearly neutral. It may be conposed of an electrolytic cell, in which one
chanber separat ﬁﬂsﬁ@iﬁmaﬂ Eigamr a@mchiling vesella |n|1&€?/d)eldiﬁta&‘habfe ACOREEN toieed
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Figure 2, teF@e Hh%%?au@galvs%aelwh%% aamé aﬁmﬁea@se n@mrﬁm%&hwﬁh %'d@eﬁn Jfal%ogf fhgur ed
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use as a sk thehy t“ﬂﬁgéﬁn$ﬁ%émééﬁﬁﬁﬁ‘@?“ Waéﬁgggﬁb% ”EJEWMWW@ g

cl eani ng vesket aXanuéctaehachad, Tixcelditolmat @il 11, the electrolyte tank 12, the tank for
alkaline water 15, the tank for acidic water 14 and the like may be accommodated in a storage
space 2 under the sink 1 while the tank of diluting acidic water 17, the tank of diluting alkaline
water 18, the tank for tap water 19, the water feed section for dilution 16 and the like may be

accommedated in a wall cabinet 3 above the sink.
[0044]

As shown in Figure 2, each of the tank of diluting acidic water 17 and the tank of diluting
alkaline water 18 may be composed of two tanks of a tank A and a tank B, so that acidic water
fed from the tank for acidic water 14 or alkaline water fed from the tank for alkaline water 15 is
flowed into the tank A, acidic water or alkaline water overflowed from the tank A is flowed into
the tank B and water for dilution fed from the water feed section for dilution 16 to the tank B
may be used to adjust to diluted acidic water or diluted alkaline water in the inside of the tank B.
In this case, cleaning is conducted by feeding concentrated acidic water or alkaline water in the
tank A through each of the couplings for channel cleaning water 20b into the inside of an
endoscope channel while feeding diluted acidic water or diluted alkaline water in the tank B into

the inside of the cleaning vessel 21 for cleaning.

[0045]
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and al kal i ne water can be used for antibacterial cleaning, cleaning of fats
and proteins and the |I|ike. They can al so be used for prelimnary cleaning
of an endoscope. Wien the cleaning vessel 21 is attached to the sink 1,
wat er overflowed fromthe cleaning vessel 21 can be discharged fromthe
sink 1 so that acidic water, alkaline water or water for dilution can be
circulated to clean an endoscope while overflow ng fromthe cl eaning vessel
21. A structure of the cleaning vessel 21 can be sinplified such that the
cl eani ng vessel 21 has no novable part except the drain valve 2l1la, which
can open and close in conjunction with a drain valve of the sink, thereby
facilitating handling and storage when detached fromthe sink 1 and
enabling to reduce a manufacturing cost. The electrolytic cell 11, the

el ectrolyte tank 12, the tank for alkaline water 15, the tank for acidic
wat er 14 and t his dhble irBigulee, sie panpORRiRd 6 Mayafughabageovidkpace tRis vamdedftet he
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si nk. [ 0044jkae wNQWA adiflic Ria@d iBmahe @AkML] @kidehe tank of diluting acidic
water 17 and the tank of diluting alkaline water 18 may be conposed of two

tanks of apgagk A and a tank B, so that acidic water fed fromthe tank for
acidic water 14 or alkaline water fed fromthe tank for al kaline water 15
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Figure 2, air furt this case, after
g when cleanmg with water for chlutmn the detergent 1s fp d gom the tank t%r clean?ng water 31 to

enhance a cleaning effect.
10047]

In the electrolytic cell 11 composed of the electrolytic cell without diaphragm, when
brine and the like is directly electrolyzed, a weak alkaline aquéous solution of sodium
hypochlorite is produced. There is a problem, in which this aqueous solution of sodium
hypochlorite reacts with an organic substance to produce a hazardous trihalomethane since it is
weakly alkaline. There is also a problem, in which tenfold or more of residual chlorine
concentration is required to yield a similar level of sterilizing and oxidative effect, since residual
chlorine in sodium hypochlorite is mostly a hypochlorite ion paired with a sodium ion, weak in
activity as compared with a state of hypochlorous acid in an acidic region and as slow as one
tenth to one hundredth in the reaction rate. To prevent such problems, hydrochloric acid and
the like can be added to brine to acidify water in advance, which is electrolyzed to produce an
acidic aqueous solution of hypochlorous acid in a state, in which residual chlorine is
hypochlorous acid without generating a trihalomethane in the reaction with an organic

substance.



cl eaning of the inside of an endoscope channel wth al kaline water or
acidic water is conpleted, the air punps P5 and P6 can be driven to bl ow
air into the channel inside to conpletely drain alkaline water or acidic
water fromthe channel inside. [0046] As shown in Figure 3, the

el ectrolytic cell 11 may be conposed of an electrolytic cell wthout

di aphragm and an el ectrolyte solution in the electrolyte tank 12 may be
conposed of a m xed aqueous solution of sodiumchloride and an acid such
as hydrochloric acid. In this case, acidic water with pHof 2 to 5 and
residual chlorine concentration of 50 to 300 ppm can be produced in the
electrolytic cell w thout diaphragm As shown in Figure 3, a tank for
cleaning water 31, in which a detergent solution is stored nay al so be
provided. In this case, there is no cleaning process with al kaline water
but only themgjw th water for dilution and acidic water, but when cleaning
with water for dilution, the detergent is fed fromthe tank for cleaning
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produce a hazardous trlha

si nc
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concentratmmmbeghmﬂumnnﬁgnabnﬁwskd%asgmnmh@rﬂw@uﬁﬂ of sterilizing and
oxi dative effect, since residual chlorine in sodium hypochlorite is nostly
a hypochlorite ion paired wwth a sodiumion, weak in activity as conpared
with a state of hypochlorous acid in an acidic region and as slow as one
tenth to one hundredth in the reaction rate. To prevent such probl ens,
hydrochloric acid and the |like can be added to brine to acidify water in
advance, which is electrolyzed to produce an acidic aqueous sol ution of
hypochl orous acid in a state, in which residual chlorine is hypochl orous
acid without generating a trihal onethane in the reaction with an organic
subst ance.
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-18 [0048] As shown in Figure 4, the cleaning vessel 21 nmay be confi gured
in the storage space 2 under the sink 1 installed in a nedical institution
and the like, so as to be pulled out fromthe storage space 2. In this
case, when cl eaning an endoscope, the cleaning vessel 21 can be pulled out
fromthe storage space 2 under the sink 1 to place the endoscope in a given
| ocation of the cleaning vessel 21 to clean the endoscope. The cl eaning
vessel 21, which can be pulled out . may be plurally configured in the
storage space under the sink 1. -19 Wat is clainmed is: 1. A nethod of

cl eani ng an endoscope conprising the steps of; producing acidic water,
adding water with pH higher than the acidic water to part of the acidic
water to produce diluted acidic water, contacting the diluted acidic water
with an external surface of the endoscope to clean the external surface of
t he endoscapratandaimeddi:ng the rest of the acidic water through the channel
port of the endoscope to the inside of the channel to clean the inside of
t he endoscagpeAGhakdalf cleZninder@iibRdpoionglriciap itgtepsoendoscope conpri sing the
steps of, producing acidic water with pH of 2 to 5 and the residual

chl ori ne concgntificitd LWiOWat&® to 300 ppm adding water with pH of 6 or

hi gher to part of the acidic water to produce diluted acidic water wth pH
of 2.3 to 5. 7@k A& &S bHUAshE Maarthd SciGioRGentd pirt oNtRfaclid #2860 HRfike
contacti ng thgwg%Lugﬁd %CIdiC water with an external surface of the
endoscope to OIESHFA¥E"" ¥t ernal surface of the endoscope and feeding the

t of the acidi ter throuygh the channel L, Of d to. th
neide of t nEEREMhEE Ul PaHR YHE R RE mP W TR SR ORa A e

external surface of the endoscope and

feeding the rest of the acidic water through the channel port of the endoscope to the inside
of the channel to clean the inside of the endoscope channel.

2. A method of cleaning an endoscope comprising the steps of;

producing acidic water with pH of 2 to 5 and the residual chlorine concentration of 50 to

300 ppm,

adding water with pH of 6 or higher to part of the acidic water to produce diluted acidic
water with pH of 2.3 to 5.7 and the residual chlorine concentration of 10 to 60 ppm,

contacting the diluted acidic water with an external surface of the endoscope to clean the

external surface of the endoscope and

feeding the rest of the acidic water through the channel port of the endoscope to the inside

of the channel to clean the inside of the endoscope channel.
3. A washing machine comprising;

an electrolytic cell, a tank for acidic water, a water feed section for dilution, a tank of

diluting acidic water, a cleaning vessel and a feed section of concentrated water,
wherein the electrolytic cell is configured to produce acidic water,

the tank for acidic water is configured to store the acidic water produced in the electrolytic
cell and to feed part of the acidic water stored to the tank of diluting acidic water and the
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3. A washing machine conprising; an electrolytic cell, a tank for acidic
water, a water feed section for dilution, a tank of diluting acidic water,
a cleaning vessel and a feed section of concentrated water, wherein the

el ectrolytic cell is configured to produce acidic water, the tank for
acidic water is configured to store the acidic water produced in the
electrolytic cell and to feed part of the acidic water stored to the tank
of diluting acidic water and the -20 rest of the acidic water to the feed
section of concentrated water, the water feed section for dilution is
configured to feed water for dilution to the tank of diluting acidic
water, the tank of diluting acidic water is configured to mx and store
part of the acidic water fed fromthe tank for acidic water with water for
dilution fed fromthe water feed section for dilution and provided with a
drai n outl et et dfiticiaalicgeatéiie tdiftadisecioncl dircematedrwatdche cl eani ng vessel is
configured to internally pool the diluted acidic water discharged from the

drain outlet @k Wwie fbaindectdn bk lditidnhdis @chfithvecdvatfesd auner fohdilieddosBetanonf of
concentrat ed ter igi%%ﬂﬁigured to feed the rest of the acidic water fed
fromthe tank“for28¢rdie wat er t hrough the channel connection port to the
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from the tank for acidic water through the channel connection port to the inside of the

cleaning vessel.
4. A washing machine for an endoscope comprising;

an electrolytic cell, a tank for acidic water, a water feed section for dilution, a tank of

diluting acidic water and a feed section of concentrated water,
wherein the electrolytic cell is configured to produce acidic water,

the tank for acidic water is configured to store the acidic water produced in the electrolytic
cell and to feed part of the acidic water stored to the tank of diluting acidic water and the

rest of the acidic water to the feed section of concentrated water,

the water feed section for dilution is configured to feed water for dilution with pH of 6 or
higher to the tank of diluting acidic water,

the tank of diluting acidic water is configured to mix and store part of the acidic water fed
from the tank for acidic water with water for dilution fed from the water feed section for

dilution and provided with a drain outlet to discharge the diluted acidic water and

the feed section of concentrated water is provided with a channel connection port

connectable with a channel port of an endoscope and configured to feed the rest of the



the tank of diluting acidic water is configured to mx and store part of
the acidic water fed fromthe tank for acidic water with water for
dilution fed fromthe water feed section for dilution and provided with a
drain outlet to discharge the diluted acidic water and the feed section of
concentrated water is provided wth a channel connection port connectable
with a channel port of an endoscope and configured to feed the rest of the
-21 acidic water fed fromthe tank for acidic water through the channel
connection port. -22

acidic water fed from the tank for acidic water through the channel connection port.
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