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(57) ABSTRACT 

A cleaning and sterilizing apparatus Which provides alka 
line-Water-cleaning removing organic matter adhered to the 
surface of an endoscopic camera instrument, and effectively 
exhibiting bacteria-killing and virus-killing effects of acidic 
Water, is provided. 

The apparatus uses as cleaning bath an alkaline-Water 
producing bath 2 of an electrolysis bath 1 partitioned by a 
separating membrane 6 and having electrodes 7 and 8 on 
both sides, and the apparatus is con?gured to conduct 
preliminary cleaning of an endoscopic camera instrument 4 
inserted in the cleaning bath by ultrasonic cleaning With city 
Water, subsequently provides saline solution to the electroly 
sis bath to conduct electrolysis, conduct ultrasonic cleaning 
With alkaline Water obtained by the electrolysis, introduce 
acidic Water in the acidic Water generation bath 3 and 
conduct sterilization-cleaning, and further, conduct ultra 
sonic cleaning With city Water. Then, the apparatus dries the 
endoscopic camera instrument 4 With Warm air as the case 
requires. 
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Fig. 1 
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Fig. 2 
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Fig. 4 
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Fig. 6 
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METHOD OF CLEANING AND STERILIZING 
ENDOSCOPIC CAMERA EQUIPMENT, ETC. AND 

APPARATUS THEREFOR 

TECHNICAL FIELD 

[0001] The present invention relates to a method and an 
apparatus for cleaning and sterilizing endoscopic camera, 
etc., such as an endoscope, a camera attached to this 
endoscope or other peripheral devices used for observing 
and taking a picture of an affected part of patient or for 
extraction of cells. 

BACKGROUND ART 

[0002] In general, an endoscope is to be used for inspec 
tion or medical treatment by being inserted into the body of 
a patient, and thus inner Walls of conduits or external 
surfaces of the endoscope and peripheral devices attached to 
the endoscope are polluted, and these devices are to be 
cleaned and sterilized in an endoscope cleaning apparatus 
after use. As such a cleaning and sterilizing method, steril 
ization with eg glutaraldehyde or peracetic acid Which are 
harmful for human body, has been commonly used. 

[0003] Recently, acidic electrolytic Water obtained by 
electrolyzing saline solution has been attentioned, Which has 
a property that it has a high sterilizing poWer though it 
hardly adversely affects a human body, and a method of 
sterilization With such electrolytic acidic Water after clean 
ing With Water, is being introduced for use. Further, in order 
to compensate for a disadvantage of acidic electrolytic Water 
that the sterilizing poWer is decreased When dirt or organic 
matter remains after the cleaning before sterilization, a 
method of cleaning With electrolytic alkaline Water before 
sterilization With acidic electrolytic Water, has been pro 
posed. 
[0004] Endoscopes include soft endoscopes and hard 
endoscopes depends on the purpose of use. HoWever, the 
requirement that it needs to be cleaned and sterilized With 
electrolytic solution of saline solution, is common for both 
types of endoscopes. Further, in order to further improve the 
cleaning effect, a method of cleaning with eg city Water 
before cleaning With alkaline Water, or a method of cleaning 
With a supersonic vibration propagated in a cleaning liquid 
by attaching a supersonic generator to a cleaning bath, has 
been proposed. 

[0005] Heretofore, such a method of cleaning and steril 
ization With electrolytic solution of saline solution, has been 
described, for example, in JP-A-2002-45334 (page 2 column 
2 to page 3 column 3 and FIG. 1). According to this method, 
alkaline Water and acidic Water obtained by electrolyzing 
saline solution, are once stored in a storage bath for alkaline 
Water and a storage bath for acidic Water respectively, and 
these alkaline Water and acidic Water are supplied sequen 
tially to a cleaning apparatus to be used for cleaning. 
Namely, at ?rst, dirt as a protein adhered to the inside and 
outside of an endoscope is dissolved or exfoliated With the 
alkaline Water, and then, the endoscope Whose dirt is 
removed from to the surface, is cleaned With acidic Water for 
sterilization. Then, in order to make the sterilization With 
acidic Water more effective, cleaning With city Water is 
conducted after the cleaning With alkaline Water to wash off 
free dirt or alkaline Water, and in order to prevent oxidation 
induced deterioration or corrosion of an object to be cleaned, 
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the object is cleaned With city Water after the sterilization 
With acidic Water, to remove the acidic Water. 

[0006] Further, as an example of ultrasonic cleaning of an 
endoscope, JP-A-2000-3005l5 (page 7 column 12 to page 8 
column 13, FIG. 11 and FIG. 12) may be mentioned. The 
method is that an ultrasonic vibrator is attached to a tray for 
cleaning an endoscope, and the ultrasonic vibrator is actu 
ated When cleaning Water is supplied in the tray to conduct 
ultrasonic cleaning of an endoscope. 

[0007] In cases of conventional cleaning and sterilizing 
apparatuses, as described above, an electrolysis apparatus 
for electrolyzing saline solution to obtain alkaline Water and 
acidic Water required for cleaning and sterilizing an endo 
scope, is provided separately from a cleaning and sterilizing 
apparatus for an endoscope. Accordingly, the alkaline Water 
and the acidic Water obtained by electrolysis of saline 
solution are once stored in the respective storage baths, and 
they are sequentially supplied to the cleaning and sterilizing 
apparatus. Therefore, there has been the folloWing problems 
caused by the construction that the electrolysis apparatus 
and the cleaning and sterilizing apparatus are separately 
provided. 
[0008] Namely, a conventional electrolysis apparatus has 
to be provided With not only an electrolysis bath but also 
storage baths respectively storing alkaline Water and acidic 
Water obtained by electrolysis. Further, in order to connect 
these storage baths and a cleaning bath to be used, a 
Water-feeding pipes for connecting these baths are neces 
sary. Accordingly, entire cleaning and sterilizing apparatus 
including the electrolysis apparatus becomes large sized or 
complicated to cause an increase of production cost, and 
such an apparatus requires a large space for installation. 

[0009] Further, due to such a large size, most of conven 
tional cleaning and sterilizing apparatuses are ones to be 
installed at a predetermined place for use, and there has been 
a limitation that it is necessary to bring an endoscope to the 
place Where the cleaning and sterilizing apparatus is 
installed, to clean and sterilize the endoscope. Therefore, 
such an apparatus does not have such a convenience that it 
is movable to the site Where an endoscope is used or in the 
vicinity of the site, so that an endoscope can be cleaned and 
sterilized immediately after use, to be ready for reuse. 

[0010] Further, even among conventional methods, there 
has been a method of cleaning an endoscope With alkaline 
Water obtained by electrolyzing saline solution, and steril 
izing the endoscope With acidic Water. HoWever, there has 
been a problem that cleaning With alkaline Water only by 
immersion or sWing movement can not achieve suf?cient 
cleaning and takes a long time, and accordingly, satisfactory 
sterilizing effect can not be obtained in a subsequent clean 
ing step With acidic Water. Namely, the sterilizing effect With 
acidic Water is obtainable by strong oxidation poWer of OH 
radicals and chlorine radicals produced by a reaction among 
hypochlorous acid, chlorine gas, hydrogen peroxide and a 
high-concentration oxygen Which are dissolved in the acidic 
Water. HoWever, if a large amount of organic matter is 
present With a product to be subjected to a sterilization 
treatment, these radicals produced tend to be consumed to 
oxidize the organic matter, and radicals to be used for 
oxidation and sterilization of bacteria, virus or the like are 
reduced, Whereby acidic Water of unnecessarily high density 
becomes required. 
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[0011] Further, if e.g. protein is present, some type of such 
protein is solidi?ed under certain oxidation conditions, and 
the oxidation effect may become less effective to eg a 
bacteria contained in such a solidi?ed cluster. Further, a 
chemical solution having unnecessarily high concentration 
of chlorine not only accelerates corrosion of eg a device to 
be cleaned and sterilized or a cleaning and sterilizing 
apparatus, but also deteriorates safety of utilization environ 
ment, and its Waste Water may cause environmental pollu 
tion. 

[0012] The present invention has been made considering 
the above-mentioned problems, and it is an object of the 
present invention to remove the storage bath for alkaline 
Water obtained by electrolyzing saline solution, so that eg 
an endoscope can be directly cleaned and sterilized in an 
electrolysis apparatus With alkaline Water produced in the 
apparatus, to doWn-size a cleaning and sterilizing apparatus, 
and thereby to provide a method and an apparatus for 
cleaning and sterilizing an endoscopic camera instrument 
etc., Which is easily moved or carried. 

DISCLOSURE OF THE INVENTION 

[0013] The present invention has been made to achieve the 
object by solving the above-mentioned problems, and the 
present invention provides a method and an apparatus for 
cleaning and sterilizing an endoscopic camera instrument 
etc., capable of cleaning and sterilizing an endoscopic 
camera instrument etc. in an alkaline-Water-producing bath 
or in a cleaning bath connected to the alkaline-Water 
producing bath via a Water-feeding pipe, sequentially With 
alkaline Water and acidic Water. The present invention has 
the folloWing features. 

[0014] The present invention is characterized by compris 
ing conducting ultrasonic cleaning of an endoscopic camera 
instrument etc. With alkaline Water produced by electrolysis 
of saline solution supplied to an electrolysis bath, to remove 
e.g. lipid and solid protein adhering to the endoscopic 
camera instrument etc., the ultrasonic cleaning With alkaline 
Water being conducted in an alkaline-Water-producing bath 
of the electrolysis bath or in a cleaning bath connected to the 
alkaline-Water-producing bath via a Water-supply; subse 
quently transferring acidic Water produced by the electroly 
sis into the alkaline-Water-producing bath or the cleaning 
bath; and cleaning and sterilizing the endoscopic camera 
instrument etc. With the acidic Water. 

[0015] Further the present invention is characterized by 
comprising preferably conducting preliminary cleaning of 
an endoscopic camera instrument etc. With Water; conduct 
ing ultrasonic cleaning of the endoscopic camera instrument 
etc. With alkaline Water produced by electrolysis of saline 
solution supplied to an electrolysis bath, to remove e.g. lipid 
and solid protein adhering to the endoscopic camera instru 
ment etc., the ultrasonic cleaning With alkaline Water being 
conducted in an alkaline-Water-producing bath of the elec 
trolysis bath or in a cleaning bath connected to the alkaline 
Water-producing bath via a Water-supply; subsequently 
cleaning and sterilizing the endoscopic camera instrument 
etc. With acidic Water produced by the electrolysis; and 
conducting cleaning of the endoscopic camera instrument 
etc. With Water; folloWed by drying the endoscopic camera 
instrument etc. With Warm air as the case requires. 

[0016] A preferred embodiment of the present invention is 
characterized in that the method uses as the cleaning bath the 
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alkaline-Water-producing bath of the electrolysis bath, the 
electrolysis bath having electrodes on both sides and parti 
tioned by a membrane; the method comprising conducting 
preliminary cleaning of the endoscopic camera instrument 
etc. inserted into the cleaning bath by ultrasonic cleaning 
With Water; conducting ultrasonic cleaning of the endoscopic 
camera instrument etc. With alkaline Water produced by 
electrolysis of saline solution supplied to the electrolysis 
bath; subsequently draining the alkaline Water from the 
alkaline-Water-producing bath and supplying acidic Water 
stored in an acidic-Water-producing bath into the alkaline 
Water-producing bath; sterilizing and cleaning the endo 
scopic camera instrument etc. With the acidic Water; and 
further conducting cleaning of the endoscopic camera instru 
ment etc. With Water; folloWed by drying the endoscopic 
camera instrument etc. With Warm air as the case requires. 

[0017] Further, another preferred embodiment of the 
present invention is characterized in that an acidic-Water 
producing bath of a Water-?ow type electrolysis bath is 
connected to the cleaning bath via a second Water-feeding 
pipe; acidic Water produced in the alkaline-Water producing 
bath, is supplied to the cleaning bath to conduct cleaning of 
the endoscopic camera instrument etc., and the acidic Water 
is supplied to the cleaning bath through the alkaline-Water 
producing bath to conduct sterilization. 

[0018] Further the present invention is characterized by 
comprising an alkaline-Water-producing-cleaning bath, and 
an acidic-Water-producing bath, Which are formed by parti 
tioning an electrolysis bath having electrodes on both sides 
by a membrane; the electrolysis bath being provided With a 
?rst Water-feeding pipe for supplying Water and a second 
Water-feeding pipe for supplying saline solution; the alka 
line-Water-producing-cleaning bath being provided With 
draining means and an ultrasonic generator; and the alka 
line-Water-producing-cleaning bath and the acidic-Water 
producing bath communicating With each other via a control 
valve and a pump; Wherein the apparatus is con?gured to 
conduct ultrasonic cleaning of the endoscopic camera instru 
ment etc. With alkaline Water obtained by electrolyzing 
saline solution supplied to the electrolysis bath, and subse 
quently conduct sterilization of the endoscopic camera 
installment etc. With acidic Water transferred from the 
acidic-Water-producing bath into the alkaline-Water-produc 
ing-cleaning bath; folloWed by conducting cleaning With 
Water. 

[0019] Further, the present invention is characterized by 
comprising a cleaning bath provided With an ultrasonic 
generator and draining means, a Water-?ow type electrolysis 
bath having an alkaline-Water-producing bath and an acidic 
Water-producing bath formed on both sides of a membrane; 
the cleaning bath and the Water-?ow type electrolysis bath 
being connected via a Water-feeding pipe; the alkaline 
Water-producing bath and the acidic-Water-producing bath 
having inlets for receiving saline solution and outlets for 
draining alkaline Water and acidic Water obtained by elec 
trolyzing saline solution; and the outlet of the acidic-Water 
producing bath communicating With the cleaning bath 
through the alkaline-Water-producing bath With or Without 
intervention of a storage tank; Wherein the apparatus is 
con?gured to conduct ultrasonic cleaning of an endoscopic 
camera instrument etc. inserted in the cleaning bath, With 
alkaline Water supplied from the alkaline-Water-producing 
bath, sterilize the endoscopic camera instrument etc. With 
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acidic Water transferred into the cleaning bath through the 
alkaline-Water-producing bath, and subsequently clean the 
endoscopic camera instrument etc. With Water transferred to 
the cleaning bath. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] FIG. 1 is a cross-sectional vieW of a preferred 
embodiment of the cleaning and sterilizing apparatus of the 
present invention. 

[0021] FIG. 2 is a system diagram of the entire control 
system of the cleaning and sterilizing apparatus of FIG. 1. 

[0022] FIG. 3 is a system diagram of another embodiment 
of the control system of the cleaning and sterilizing appa 
ratus of the present invention. 

[0023] FIG. 4 is a plan vieW of the cleaning and sterilizing 
bath of the cleaning and sterilizing apparatus of FIG. 3. 

[0024] FIG. 5 is a cross-sectional vieW of the Water-?ow 
type electrolysis bath in the cleaning and sterilizing appa 
ratus of FIG. 3. 

[0025] FIG. 6 is a front vieW of one of the electrolysis bath 
casing of the Water-?ow type electrolysis bath of FIG. 5. 

[0026] FIG. 7 is a cross-sectional vieW at A-A portion of 
FIG. 6 

[0027] FIG. 8 is a front vieW of a separating-membrane 
frame in the Water-?ow type electrolysis bath of FIG. 5. 

EXPLANATION OF NUMERALS 

[0028] 

[0029] 

[0030] 

[0031] 

: electrolysis bath, 

: alkaline-Water-producing bath, 

: acidic-Water-producing bath, 

: endoscopic camera instrument, 

1 

2 

3 

4 

[0032] 5: ultrasonic generator, 

6 

7 

8 

9 

[0033] : separating membrane, 

[0034] : cathode, 

[0035] : anode, 

[0036] : drain pipe, 

[0037] 10: pipe, 

[0038] 12,13: control valve, 

[0039] 15: Warm-air apparatus, 

[0040] 17: saline solution tank, 

[0041] 16: cleaning-sterilizing bath (cleaning bath), 

[0042] 29: Water-?ow type electrolysis bath, 

[0043] 30: acidic Water tank, 

[0044] 31: electrolysis bath casing, 

[0045] 33: separating membrane frame, 

[0046] 34: separating membrane, 

[0047] 35: recess 
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BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0048] Objects to be cleaned and sterilized by the present 
invention includes endoscopic camera instruments including 
endoscopes, cameras attached to the endoscopes and other 
peripheral devices, and operation tools such as forceps, and 
implants. An endoscopic camera instrument etc. in the 
present invention is a generic name of these. Further, an 
endoscope includes both of hard type and soft type. 

[0049] Therefore, an endoscopic camera instrument 
means each of an endoscope and its peripheral devices, or a 
combination of them. Further in a case of a soft type 
endoscope requiring cleaning of inside of its conduit, the 
endoscope and peripheral devices to be attached to this are 
cleaned in a state that they are separated. On the other hand, 
in a case of a hard type endoscope not requiring cleaning of 
inside of its conduit, it can be cleaned in a state that a camera 
and peripheral devices such as camera cables and optical 
cable connectors are connected to a main unit attached With 
an inserting portion. Thus, a hard type endoscope is more 
suitable for the cleaning of the present invention in that 
complete set of used endoscope can be cleaned and sterilized 
as it is. 

[0050] In the present invention, in a case Where an endo 
scopic camera instrument etc. is inserted into a cleaning bath 
to be cleaned, the endoscopic camera instrument etc. may be 
accommodated as it is stood in a vertical cleaning bath 
having a certain depth, or the endoscopic camera instrument 
etc. may be accommodated as it is laid doWn horizontally in 
a cleaning bath having a shape (a vat shape) having a Wide 
opening and shalloW depth. Further, in a case of eg a hard 
type endoscope Where the endoscope is accommodated in a 
cleaning bath in a state that the endoscope is connected With 
a camera, a large cleaning bath is usually required. 

[0051] Further, in the present invention, usually common 
salt (sodium chloride) is used for the saline solution for 
electrolysis. HoWever, an aqueous solution of a material 
other than common salt, such as aqueous solution of potas 
sium chloride, may be used. Further, as the Water for the 
cleaning of the present invention, normal city Water is used 
as it is for the reason of cost and convenience unless there 
is particular problem With city Water. HoWever, depending 
on the type of object to be cleaned or the degree to be 
cleaned, a softened Water from Which e.g. potassium and 
magnesium contained in city Water are removed, an ion 
exchanged Water from Which cation and anion are removed, 
a RO Water Which is ?ltered by a half-semipermeable 
membrane, or a puri?ed Water may also be used. 

[0052] Then, a preferred embodiment of the present inven 
tion Will be described With reference to FIG. 1 and FIG. 2. 
This example is of a cleaning and sterilizing apparatus using 
an alkaline-Water-producing bath of an electrolysis bath as a 
cleaning bath, Which uses aqueous solution of common salt 
as the saline solution for electrolysis. FIG. 1 is a cross 
sectional vieW of this cleaning and sterilizing apparatus, and 
FIG. 2 is a system diagram shoWing the construction of 
entire system of the apparatus. As shoWn in FIG. 1, an 
electrolysis bath 1 is partitioned by a separating membrane 
6, into an alkaline-Water-producing bath 2 as a cathode 
chamber and an acidic-Water-producing bath 3 as an anode 
chamber. A cathode 7 and an anode 8 are provided on both 
sides of the separating membrane 6, and the cathode 7 and 
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the anode 8 electrolyzes saline solution poured into the 
electrolysis bath 1 in the same manner as a normal elec 
trolysis bath, to produce alkaline Water and acidic Water. 
Such a separating membrane is required to have as small 
Water permeability as possible, and an ion-exchange mem 
brane is preferably used as such a separating membrane. 

[0053] The alkaline-Water-producing bath 2 not only func 
tions as a cathode chamber of the electrolysis bath but also 
serves as a cleaning bath at the same time. Namely, the 
alkaline-Water-producing bath 2 is an alkaline-Water-pro 
ducing-cleaning bath (hereinafter it is simply referred to as 
a cleaning bath). Accordingly, the cleaning bath has a deep 
vertical shape as a suitable structure for an electrolysis bath, 
and has a volume of about from 7 to 10 L, Whereby an 
endoscopic camera instrument 4 can be inserted vertically as 
it is assembled. In order to protect the cathode 7 from the 
endoscopic camera instrument 4, a guardgrill 16 is provided 
in the outer side of the cathode 7. Further, a hook may be 
provided to the upper portion of a side Wall in the cleaning 
bath 2 though such a hook is not shoWn in FIG. 1, so that an 
endoscopic camera instrument 4 can be hung on the hook so 
that the endoscopic camera instrument 4 can be easily 
cleaned. 

[0054] In the electrolysis bath 1, each of the cleaning bath 
2 and the acidic-Water-producing bath 3 is provided With a 
Water-feeding pipe 19 for supplying saline solution and a 
Water-feeding pipe 23 for supplying city Water. The Water 
supply pipe 19 for supplying saline solution is communi 
cated With a saline solution tank 17 via a pump 18 as shoWn 
in FIG. 2. When an endoscopic camera instrument 4 is 
cleaned With alkaline Water in the cleaning bath 2, a prede 
termined amount of saline solution is continuously or inter 
mittently supplied to the electrolysis bath 1 by the pump 18. 

[0055] MeanWhile, the Water-feeding pipe 23 for supply 
ing city Water is communicated With city Water lines via 
control valves 21 and 22 and a Water-feeding pipe 20. When 
an endoscopic camera instrument 4 is preliminarily cleaned 
in the cleaning bath 2, When it is necessary to dilute saline 
solution supplied through the Water-feeding pipe 19 to adjust 
the concentration, When rinsing is necessary after an alkaline 
Water cleaning, or When cleaning With city Water is con 
ducted after sterilization With acidic Water, city Water is 
supplied to the cleaning bath 2 by open/close operation of 
the control valve 22 as the case requires. Since appropriately 
cleaned and sterilized city Water, has an advantage that it is 
easily obtainable, city Water is usually used as a Water source 
in this Example. HoWever, Water other than city Water may 
also be used so long as it is clean Water. Further, the last 
cleaning to be conducted after sterilizing treatment With 
acidic Water, is preferably carried out With an aseptic Water 
obtained by further sterilizing city Water. 

[0056] Underneath the cleaning bath 2 of the electrolysis 
bath 1, a drain pipe 9, a control valve 13 and a drain pipe 9' 
are provided as draining means. Further, by connecting a 
pipe 10 having one end opening in a loWer part of the 
acidic-Water-producing bath 3 With the drain pipe 9 at a 
portion betWeen the cleaning bath 2 and the control valve 13, 
the cleaning bath 2 and the acidic-Water-producing bath 3 
are communicated. In the pipe 10, a Water-supply pump 11 
and a control valve 12 are provided so that acidic Water in 
the acidic-Water-producing bath 3 can be supplied to the 
cleaning bath 2 by the Water-supply pump 11 When the 
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control valve 12 is opened in a state that the control valve 13 
in the drain pipe 9 is closed. Further, by thus connecting the 
pipe 10 With the drain pipe 9 and opening the control valves 
12 and 13, unnecessary acidic Water in the acidic-Water 
producing bath can be appropriately Wasted through the 
drain pipe 9'. 

[0057] Further, in the upper portions of the side Walls of 
the cleaning bath 2 and the acidic-Water-producing bath 3, 
respective drain pipes 14 are provided to maintain the Water 
levels of these baths to predetermined levels. These drain 
pipes 14 are connected With the drain pipe 9' as shoWn in 
FIG. 2, so that over?oWed Water is automatically drained to 
the drain pipe 9' When the Water levels of these baths exceed 
predetermined levels. 

[0058] Further, the cleaning bath 2 is provided With an 
ultrasonic generator 5 and a Warm-air apparatus 15. The 
ultrasonic generator 5 is to impart an ultrasonic cleaning 
function to the cleaning bath 2 to conduct an ultrasonic 
cleaning of an endoscopic camera instrument 4, as described 
later. Speci?cally, the ultrasonic generator 5 generates ultra 
sonic Waves at a time of cleaning With alkaline Water, and it 
generates ultrasonic Waves also at times of preliminary 
cleaning With city Water and ?nishing cleaning to be con 
ducted after sterilization treatment With acidic Water as the 
case requires. The cleaning bath 2 is made of a resin or a 
metal having high corrosion resistance so that the cleaning 
bath 2 has corrosion resistance against acid and alkali. In the 
case of resin, in order to effectively propagate ultrasonic 
Waves to cleaning Water, it is preferred to use a stainless steel 
coated With a resin for a part of the cleaning bath 2 
connected With an ultrasonic-generating element. Further, if 
the cleaning bath 2 is made of YUS-270 manufactured by 
Nippon Steel and Sumikin Stainless Steel Corp. or 
SUS317L, ultrasonic generation ef?ciency and OH radical 
generation ef?ciency can be improved though the cost is 
slightly increased. 

[0059] In the cleaning and sterilizing apparatus, these 
constituents are automatically controlled as described later. 
By setting cleaning conditions in advance, it is possible to 
automatically conduct operations from preliminary cleaning 
to sterilization With acidic Water or to cleaning after the 
sterilization. Further, Warm-air drying can also be automati 
cally controlled. Speci?cally, plural programs are prepared 
in advance based on the degree of dirtiness and the size of 
an endoscopic cameral instruments to be cleaned and ster 
ilized (object to be cleaned). By selecting a desired program 
from these programs depending on the object to be cleaned, 
automatic cleaning can be carried out in accordance With the 
program. 

[0060] Then, a method of cleaning and sterilizing an 
endoscopic camera instrument by employing the apparatus 
Will be described With reference to FIG. 2. The endoscopic 
camera instrument 4 of this example is a hard-type endo 
scope, and its entirety is inserted into the cleaning bath 2 in 
vertical direction to be accommodated in a state that a 
camera is connected With the main body of the endoscope 
(refer to FIG. 1). Then, the Water-feeding pipe 20 is con 
nected With a city Water line. Then, a control valve 22 is 
opened in a state that a control valve 21 and a control valve 
13 are closed as instructed by a control circuit 24, so that city 
Water is supplied to the cleaning bath 2 through a Water 
feeding pipe 23. When the city Water level in the cleaning 
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bath 2 approximately reaches a predetermined level, an 
ultrasonic generator 5 is started to conduct preliminary 
cleaning. During the preliminary cleaning, city Water is 
usually continuously supplied to the cleaning bath 2. HoW 
ever, ultrasonic cleaning may also be conducted in a state 
that supply of city Water is stopped at a predetermined level 
of city Water. The ultrasonic cleaning With city Water is 
conducted, for example, for 3 minutes to suf?ciently remove 
Water-soluble dirt of the endoscopic camera instrument 4. 

[0061] When the preliminary cleaning is completed, the 
control valve 22 is closed and the control valve 13 is opened 
at the same time to drain the city Water in the cleaning bath. 
Then, a pump 18 is started to supply saline solution from a 
saline solution tank 17 to the electrolysis bath 1 (the cleaning 
bath 2 and the acidic-Water-producing bath 3) through a 
Water-supply pipe 19. At this time, if the salt concentration 
is too high, the saline solution is diluted With city Water by 
appropriately opening control valves 21 and 22. 

[0062] Then, electricity is supplied from an electrolysis 
poWer supply 25 to the anode 8 and the cathode 7 of the 
electrolysis bath 1 to electrolyze the saline solution. By this 
electrolysis, alkaline Water is produced in the cleaning bath 
2 and acidic Water is produced in the acidic-Water-producing 
bath 3. In this state, ultrasonic vibration is applied from an 
ultrasonic generator 5 to the alkaline Water in the cleaning 
bath to conduct alkaline-Water-ultrasonic cleaning, for 
example, for 5 minutes. During the ultrasonic cleaning, 
saline solution is supplied continuously or intermittently at 
a predetermined interval to the electrolysis bath 1 so as to 
adjust the supply amount of saline solution to the electroly 
sis capacity, Whereby an endoscopic camera instrument can 
be cleaned While the electrolysis is being conducted. HoW 
ever, it may be such that the supply of saline solution is 
stopped When the cleaning bath 2 is ?lled With saline 
solution, and the electrolysis of saline solution supplied to 
the electrolysis bath 1 and ultrasonic cleaning With the 
alkaline Water generated by the electrolysis, are conducted in 
this state. The alkaline Water used for cleaning is taken out 
to the outside through a drain pipe 14. 

[0063] When an endoscopic camera instrument 4 is 
cleaned in the alkaline-Water-producing bath 2 of the elec 
trolysis bath 1 as in this example, stronger cleaning effect 
can be obtained as compared With the cleaning using alka 
line Water obtained by electrolysis and once reserved in a 
reservation tank. The reason is assumed that the alkaline 
Water of the present invention containing hydrogen gas 
produced at a time of electrolysis, provides stronger clean 
ing effect than that of a sodium hydroxide aqueous solution 
having the same pH. Further, by applying ultrasonic Waves, 
the cleaning poWer can further be increased. 

[0064] By the ultrasonic cleaning With alkaline Water, dirt 
adhered to an endoscopic camera instrument such as lipid or 
solidi?ed protein, particularly, blood or organic matter 
derived from lipid of human body, can be satisfactorily 
removed. By thus removing organic matter preventing oxi 
dation-sterilization poWer of acidic Water, from the surface 
of the endoscopic camera instrument, bacteria-killing and 
virus-killing effects of acidic Water can be more effectively 
exhibited in the subsequent step. Particularly, if ultrasonic 
cleaning With city Water is conducted in the preliminary 
cleaning step, the effect of alkaline-Water-cleaning can fur 
ther be increased. 
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[0065] When the alkaline-Water-cleaning is completed, the 
supply of saline solution is stopped, the poWers of electroly 
sis poWer supply 25 and the ultrasonic generator 5 are turned 
off, and the control valve 13 is opened to drain the alkaline 
Water 2 in the cleaning bath 2 though the drain pipe 9. Then, 
it is preferred that city Water is supplied to the cleaning bath 
from Which alkaline Water is drained, to rinse the cleaning 
bath 2 in the same manner as the above-mentioned prelimi 
nary cleaning. The time for rinsing is preferably about 2 to 
3 minutes. After the rinsing, Water in the cleaning bath is 
drained. Then, the control valve 13 is closed and the control 
valve 12 is opened to supply the acidic Water reserved in the 
acidic-Water-producing bath 3 to the cleaning bath 2 for 
sterilization. The sterilization can be easily carried out by 
immersing the endoscopic camera instrument in the acidic 
Water poured in the cleaning bath 2 for a predetermined 
time. In this example, this immersion time is about 10 
minutes. 

[0066] In the present invention, since the acidic Water is 
thus moved to the cleaning bath 2 (alkaline-Water-producing 
bath) to conduct sterilization, even if calcium or magnesium 
in city Water precipitates on an electrode or a portion of the 
alkaline-Water-producing bath in contact With Water level, a 
layer of such a precipitated product can be dissolved and 
removed by the acidic Water. 

[0067] When the sterilizing treatment With acidic Water is 
completed, the control valve 13 is opened to drain the acidic 
Water in the cleaning bath 2, and then, city Water is supplied 
to the cleaning bath 2 is to clean the bath for 3 minutes. At 
this time, the cleaning can be conducted ef?ciency in a short 
time by applying ultrasonic Waves. By this cleaning With 
city Water, since acidic Water remaining on the surface or 
betWeen gaps of the endoscopic camera instrument can be 
removed, anti-corrosion effect can be obtained. Further, 
since dead body of bacteria, oxide product or decomposed 
product of dirt produced as a result of the sterilization 
cleaning With acidic Water, can be removed by the Water 
cleaning, nutrition source as a source for re-pollution can be 
suf?ciently removed and the endoscopic camera instrument 
can be maintained With cleanness. 

[0068] Then, after city Water in the cleaning bath 2 is 
drained, a Warm-air apparatus 15 is started to supply Warm 
air in the cleaning bath to dry the cleaned and sterilized 
endoscopic camera instrument. The endoscopic camera 
instrument etc. sterilized and cleaned With acidic Water and 
cleaned With Water, is usually dried With Warm air as in this 
example. HoWever, in the present invention, this drying may 
be carried out as the case requires, and the drying is also 
possible by supplying air only. 

[0069] Thus, since a single bath serves both as cleaning 
bath and alkaline-Water-producing bath in this example, 
space-saving can be achieved as compared With the case of 
providing an electrolysis bath and a cleaning-sterilizing bath 
independently. Further, since after the cleaning With alkaline 
Water, acidic Water is moved to the alkaline-Water-producing 
bath for sterilization, calcium or magnesium present in city 
Water and precipitated on an electrode or a portion of the 
alkaline-Water-producing bath in contact With Water level at 
a time of producing alkaline Water, is dissolved and removed 
by the acidic Water, and conventional maintenance such as 
exchange of polarities of electrodes for electrolysis or clean 
ing With acid Water, becomes unnecessary. 
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[0070] Here, in the preliminary cleaning before the alka 
line-Water-cleaning or in the rinsing after the sterilization 
cleaning With acidic Water, high cleaning effect can be 
obtained by applying ultrasonic Wavers as in this example. 
However, these cleaning steps may be a stirring-cleaning 
With cleaning liquid or simple city-Water-cleaning if 
decrease of cleaning effect is acceptable. 

[0071] In the above, an example of the cleaning and 
sterilizing apparatus of the present invention has been 
described. HoWever, the cleaning and sterilizing apparatus 
may further be modi?ed or improved. For example, although 
Waster Water of the cleaning bath is drained by natural 
draining in this example, the Waste Water may be drained by 
forced draining by providing a drain pump to the draining 
means. By thus utilizing the drain pump or by expanding the 
drain pipe of the cleaning bath or the Water passage of the 
control valve, draining time can be reduced. Further, such a 
drain pump enables draining to a drain port located at a 
higher position than the draining portion of the apparatus. 
Accordingly, such a modi?cation makes the apparatus 
usable in Wider range of locations, and is effective also for 
a large-sized cleaning and sterilizing apparatus. 

[0072] Further, the cleaning bath 2 may be provided With 
a heating device (for example, an electrical heater) or a 
stirring device as has been conducted in conventional appa 
ratuses. If the cleaning bath 2 is provided With a heating 
device, eg cleaning Water can be heated at, for example, 
about 400 C. as the case requires, Whereby cleaning effect 
can be increased. If alkaline Water, acidic Water or city Water 
is stirred in the cleaning bath by such a stirring device, Water 
How is generated to effectively remove lipid or solidi?ed 
protein adhered to the surface of the object to be cleaned, 
and to satisfactorily clean and sterilize ?ne portions or gaps 
of the object to be cleaned. Here, most of these modi?cations 
in this example or items conducted in this example, are not 
limited to this example and may be applied to other 
examples in the same manner. 

[0073] Then, another preferred embodiment of the present 
invention Will be described With reference to FIGS. 3 to 8. 
In this example, a cleaning-sterilizing bath (cleaning bath) 
and a Water-?ow type electrolysis bath are communicated 
via a Water-feeding pipe, and they are combined With a 
saline solution tank, an acidic Water tank and the like to 
constitute a unit as a Whole, Whereby alkaline Water obtained 
in the Water-?ow type electrolysis bath can be directly 
supplied to the cleaning bath. Since such a construction can 
simplify the design of the Water-?ow type electrolysis bath, 
it is possible to make entire cleaning apparatus easily 
portable and small-sized. Accordingly, in the same manner 
as the above-mentioned method of cleaning and sterilization 
in the bifunctional bath used as alkaline-Water-producing 
bath and cleaning bath, it becomes possible to bring the 
cleaning apparatus to eg a site Where an endoscope is used, 
to clean the endoscope at the site of use, enabling repeated 
use of the endoscope. 

[0074] FIG. 4 is a schematic plan vieW of the cleaning 
sterilizing bath. The cleaning sterilizing-bath 26 has a rect 
angular cubic shape, and is made of a resin such as PP or 
PET having a durability against cleaning liquid or sterilizing 
liquid, or made of eg a metal having high corrosion 
resistance such as titanium or a stainless steel having dura 
bilities against acid and salt. The cleaning-sterilizing bath 26 
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has an inner volume large enough to accommodate an 
endoscope and a camera as they are connected as shoWn in 
FIG. 4, and its side Wall is provided With a Water supply port 
27 to be connected to a Water-?ow type electrolysis bath to 
receive cleaning-sterilizing liquid or city Water, and a drain 
port 28 for draining e.g. cleaning liquid after use (refer to 
FIG. 3). 

[0075] Further, the bottom of the cleaning-sterilizing bath 
26 is provided With an ultrasonic generator 5 that is not 
shoWn in FIG. 4 (refer to FIG. 3). 

[0076] The cleaning-sterilizing bath 26 of this example is 
preferably one having a relatively shalloW depth and a large 
opening. Such a shape enables to accommodate an endo 
scopic camera instrument 4 in horizontal direction as shoWn 
in FIG. 4, and facilitates placing/retrieving of the instrument 
in/from the cleaning sterilizing bath to improve Workability. 
HoWever, the shape and the size of the cleaning-sterilizing 
bath 26 is preferably determined depending on the object to 
be cleaned. 

[0077] Then, an example of Water-supply type electrolysis 
bath is described With reference to draWings. FIG. 5 is a 
cross-sectional vieW of the Water-?ow type electrolysis bath 
of this example. The Water-?ow type electrolysis bath is 
constituted by a separating membrane frame 33 provided 
With a separating membrane 34; one pair of electrolysis bath 
casings 31 having respective inner faces opposing to each 
other, having a cathode 7 and an anode 8 respectively, and 
sandWiching the separating membrane frame 33; and screWs 
40 fastening the peripheral portions of the electrolysis bath 
casings 31 together. In this opposing inner faces of the 
electrolysis bath casings 31, the respective recesses 35 (refer 
to FIG. 7) are formed and inner faces of these recesses are 
provided With the cathode 7 and the anode 8 respectively, so 
that electricity is supplied from a cathode terminal 32 and an 
anode terminal 32' provided in the central portions of the 
respective electrolysis bath casings 31, to these electrode 7 
and anode 8 respectively. 

[0078] Then, a spacing betWeen the above-mentioned 
separating membrane 34 and the cathode 7 serves as an 
alkaline-Water-producing bath (cathode chamber) 38, and a 
space betWeen the separating membrane 34 and the anode 8 
serves as an acidic-Water-producing bath (anode chamber) 
39. To the alkaline-Water-producing bath 38 and the acidic 
Water-producing bath 39, saline solution is supplied from 
Water-inlet ports 36 and 36' respectively, and the supplied 
saline solution is electrolyzed in the alkaline-Water-produc 
ing bath 38 and the acidic-Water-producing bath 39. Thus 
produced alkaline Water and acidic Water are taken out from 
Water-outlet ports 37 and 37' respectively. In order to 
increase Water tight of the Water-?ow type electrolysis bath, 
gaskets 46 and gaskets 45 for sealing are inserted betWeen 
the separating membrane frame 33 and the electrolysis bath 
casings 31, and betWeen the electrolysis bath casings 31 and 
the electrode terminals, respectively. 

[0079] FIG. 6 is a front vieW of the electrolysis bath casing 
31 of the cathode side, and FIG. 7 is a cross-sectional vieW 
at A-A portion of FIG. 6. FIG. 8 shoWs the separating 
membrane 34 for electrolysis, to be combined With the 
electrolysis bath casings 31 to constitute the Water-?ow type 
electrolysis bath. The separating membrane 34 is spread and 
?xed by a thin separating membrane frame 33 made of resin. 
Here, since the electrolysis bath casing 31 of the anode side 



US 2007/0009376 A1 

is symmetry to the electrolysis bath casing 31 of the cathode 
side, only the electrolysis casing of the cathode side Will be 
described here. 

[0080] The electrolysis bath casing 31 is, as shoWn in FIG. 
6, a rectangular plate-shaped member having one surface in 
Which a recess 33 having a predetermined Width and depth 
is formed in the longitudinal direction of the plate-shaped 
member so as to ?t the shape of the separating membrane 
frame 33. Further, in the peripheral portion of the electroly 
sis casing 31, a plurality of holes 42 for screWs are provided 
for tightly connecting the electrolysis bath casing With an 
electrolysis bath casing of anode side, With screWs 40 (refer 
to FIG. 5). Upper and loWer parts of the recess 35 have 
upWard and doWnWard chevron shapes toWards the upper 
and the loWer ends of the plate-shaped member respectively 
as shoWn in FIG. 6. The depth of the recess at each of the 
chevron portions 43 increases toWards the tip as shoWn in 
FIG. 7, and a Water-inlet port 36 and a Water-outlet port 37 
are provided for convenience at the respective deepest 
portions of the recess, namely at the summits of the respec 
tive chevron portions 43. By thus forming the chevron 
portions 43 of the recess, supply of saline solution to the 
electrolysis bath and taking out of alkaline Water and acidic 
Water produced by electrolysis can be carried out smoothly. 
Further, since electrolyte ?oWs through the electrolysis bath 
uniformly, uniform electrolysis can be obtained over the 
entire separating membrane 34. 

[0081] Inside the recess 35, a cathode 7 is provided in the 
region corresponding to the separating membrane 34. Thus 
the separating membrane 34 is sandWiched from both sides 
With the electrolysis-bath-casing 31 having a recess pro 
vided With the cathode 7 therein and the electrolysis-bath 
casing of the anode side provided With the anode 8, Whereby 
the cathode 7 is placed With a distance corresponding to the 
recess from the separating membrane 34 to form a spacing 
betWeen them, and the spacing forms an alkaline-Water 
producing bath. Further, in the opposite side of the separat 
ing membrane 34, an acidic -Water-producing bath is formed. 

[0082] In this example, the depth of the recess 35 is 
preferably Within a range of from 1 to 10 mm. If the recess 
is deeper than 10 mm, the distance betWeen the electrode 
and the separating membrane becomes too large, and the 
electrical resistance at a time of electrolysis increases and 
the electrolysis efficiency decreases, such being not pre 
ferred. Further, on the contrary, if the recess is shalloWer 
than 1 mm, the electrode and the separating membrane 
become too close, Which may cause abnormal Wearing of the 
electrode surface due to contact betWeen the electrode and 
the separating membrane, increase of Water ?oW resistance 
or uneven distribution of Water How. 

[0083] FIG. 3 is a system piping diagram of a system, in 
Which the Water-?ow type electrolysis bath 29 of this 
example and a cleaning-sterilizing bath 26 are connected for 
automatically cleaning and sterilizing an endoscopic camera 
instrument. The cleaning method With this apparatus is 
speci?cally described With reference to the system piping 
diagram. HoWever, the basic concept of the cleaning and 
sterilizing is the same as the above-mentioned method of 
FIG. 2. At ?rst, a city Water line is connected With this 
apparatus, and an endoscopic camera instrument to be 
cleaned, is accommodated in the cleaning sterilizing bath 26. 
Then, a control valve 39 is opened to supply city Water to the 
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cleaning-sterilizing bath 26 through the alkaline-Water-pro 
ducing bath 2 of the Water-?ow type electrolysis bath 29. In 
this case, city Water may be directly supplied to the cleaning 
sterilizing bath 26 Without ?oWing through the alkaline 
Water-producing bath 2. HoWever, by ?oWing city Water 
through the alkaline-Water-producing bath 2, the apparatus 
can be simpli?ed and the alkaline-Water-producing bath can 
be cleaned With the city Water ?oWn through the bath. 

[0084] An ultrasonic generator 5 is actuated as city Water 
is supplied to the cleaning-sterilizing bath 26, to prelimi 
narily clean an endoscopic camera instrument by ultrasonic 
cleaning With city Water. When the preliminary cleaning 
With city Water is completed, the control valve 39 is closed 
and, at the same time, a control valve 13 is opened to drain 
city Water in the cleaning-sterilizing bath 26. Then, a pre 
determined amount of saline solution in the saline solution 
tank 17 is supplied by a pump 18 to each of the alkaline 
Water-producing bath 2 and the acidic-Water-producing bath 
3 of the Water-?ow type electrolysis bath 29. At the same 
time, the cathode 7 and the anode 8 of the electrolysis bath 
29 are applied With electric current from an electrolysis 
poWer supply 25 to electrolyze the saline solution, and 
alkaline Water generated is directly supplied to the cleaning 
sterilizing bath 26 through a Water-feeding pipe to clean the 
endoscopic camera instrument With the alkaline Water. The 
cleaning is carried out continuously for a predetermined 
time While the ultrasonic generator 5 is being actuated. 
When the ultrasonic cleaning With alkaline Water is com 
pleted, supply of saline solution is stopped, the electrolysis 
is stopped, and the alkaline Water in the cleaning-sterilizing 
bath is drained. Then, it is preferred that city Water is 
supplied to conduct rinsing in the same manner as the 
preliminary cleaning. The acidic Water generated in the 
acidic-Water-producing bath 3 during the ultrasonic cleaning 
With alkaline Water, is stored in the acidic Water tank 30. 

[0085] Then, a pump 18' is started to supply continuously 
or intermittently acidic Water in the acidic Water tank 30 to 
the cleaning-sterilizing bath 26 through the alkaline-Water 
producing bath 2 of the Water-?ow type electrolysis bath 29, 
to conduct a sterilizing treatment for the endoscopic camera 
instrument that has been subjected to the ultrasonic cleaning 
With alkaline Water. After the sterilizing treatment, the 
control valve 13 is opened to drain the acidic Water in the 
cleaning-sterilizing bath. In this example, the endoscopic 
camera instrument that has been subjected to the sterilizing 
treatment, is subjected to ultrasonic cleaning With city Water 
to completely rinse out e.g. acidic Water adhered to the 
surface of the endoscopic camera instrument, and ?nally, the 
instrument is dried by a Warm-air apparatus 15. 

[0086] In the Water-?ow type electrolysis bath of this 
example, alkaline Water and acidic Water may be produced 
With higher concentrations than those to be used for cleaning 
and sterilizing, by electrolysis, and they may be diluted to 
predetermined concentrations When they are supplied to the 
cleaning-sterilizing bath 26. The ratio of the dilution is 
preferably about 2 to 5 times. If the dilution ratio is loWer 
than this, there is no merit of the small space. On the 
contrary, if the dilution ratio is high, not only the stability of 
acidic Water is deteriorated, but also the oxidation poWer of 
the acidic Water becomes strong and selection range of 
materials constituting Water-?ow portions becomes nar 
roWer, Which increases cost, such being not preferred. 
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[0087] Such a method of producing electrolyzed Water 
having high concentration and diluting it for use, is suitable 
for a batch type cleaning in Which electrolyzed Water is 
produced for eg every cleaning. In the above-mentioned 
Water-?ow type method of FIG. 3, acidic Water from the 
acidic-Water-producing bath 3 is once stored in the acidic 
Water tank 30, and supplied to the cleaning-sterilizing bath 
26 through the alkaline-Water-producing bath 2. However, in 
this batch type method, electrolyzed Water having high 
concentration produced in the electrolysis bath is sequen 
tially diluted and used, Whereby the acidic Water from the 
acidic-Water-producing bath 3 can be used Without storage 
in the acidic Water tank 30. Namely, in FIG. 3, alkaline Water 
in the alkaline-Water-producing bath 2 is diluted With city 
Water and supplied to the cleaning-sterilizing bath 26 to 
conduct cleaning. Thereafter, acidic Water in the acidic 
Water-producing bath 3 is moved directly to the alkaline 
Water-producing bath 2 Without storage in the acidic Water 
tank 30, and the alkaline Water is diluted With city Water to 
have a desired concentration to be supplied to the cleaning 
sterilizing bath 26 for sterilization. Here, this batch-type 
method has a merit that the acidic Water tank 30 can be 
omitted. HoWever, in order to obtain a predetermined 
amount of electrolyzed Water, the capacity of Water-?ow 
type electrolysis bath is preferably larger than that of the 
Water-?ow type bath of FIG. 3. 

[0088] According to the method of this example, since 
acidic Water is supplied to the cleaning-sterilizing bath 26 
through the alkaline-Water-producing bath 2 of the electroly 
sis bath, it is possible to dissolve and remove, With the acidic 
Water, precipitated product composed mainly of e. g. calcium 
generated and adhered to the cathode, the separating mem 
brane, the inner surface of the electrolysis bath or the 
Water-?ow passage at a time of electrolysis. The precipitated 
product adhered to the surface of the electrode Would 
increase resistance against electrolysis current, the precipi 
tated product adhered to the separating membrane Would 
prevent movement of ions to decrease electrolysis ef?ciency. 
Further, the precipitated product adhered to the Water-?ow 
passage Would increase resistance against Water How, and 
change the balance of Water ?oWing through the electrolysis 
bath, Whereby electrolysis may not result in the Way as it is 
set up. 

[0089] Therefore, heretofore, in order to prevent such 
adhesion and deposition of precipitated products, it has been 
conducted e.g. removal of calcium or magnesium in Water 
by employing e.g. ion-exchange resin, or so-called reverse 
cleaning in Which the polarities of the electric current 
applied to the electrodes, are sWitched at every predeter 
mined time of electrolysis treatment or every predetermined 
amount of treatment Water amount, to dissolve and remove 
precipitated products. HoWever, such a sWitching of elec 
trodes causes repeated oxidationQreductionQoxidation (or 
reverse) of the surface of the electrodes, Which accelerates 
dissolution and Wearing of electrodes even in a case of 
insoluble electrodes made of eg platinum, and reduces the 
lifetime of electrodes. Further, since not only the quality of 
Water is different depending on the place of use, but also the 
adhesion amount changes seasonally, the optimum setting of 
sWitching polarities is extremely difficult. 

[0090] Further, there is a method of employing a polarity 
selection membrane for the separating membrane to prevent 
cations from moving from the acidic-Water-producing bath 
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to the alkaline-Water-producing bath, to reduce precipitated 
product. HoWever, polarity selection membranes are expen 
sive, and most of them are Wet-type membranes Which are 
not easily produced and requires troublesome maintenance 
so that such a membrane is not dried and does not have 
bacteria or mold When the electrolysis bath is not used. 
Further, if the electrolysis performance is decreased due to 
effect of the precipitated products, it becomes necessary to 
clean the electrolysis bath and the Water-?ow passage With 
an acid such as dilute hydrochloric acid to remove such 
precipitated products, and such a removing Work needs to be 
committed to a specialist for maintenance. On the other 
hand, in this example, since the precipitated products are 
dissolved and removed With acidic Water at every time of 
use, such a maintenance is not necessary. 

[0091] Further, in a case of using an electricity-?ow type 
electrolysis bath, acidic Water is not affected by ultrasonic 
Waves applied at a time of alkaline-Water cleaning, and 
dissipates no residual gas, Whereby there is a merit that the 
sterilizing ability of the acidic Water tends to be maintained. 

[0092] Cleaning and sterilization of a hard-type endoscope 
of the present invention has been described. HoWever, the 
present invention may also be applied to a soft type endo 
scope by adding a member for cleaning inside of the conduit 
of a soft type endoscope in the same manner as a knoWn 
cleaning apparatus. Further, it is possible to clean and 
sterilize e.g. operation tools other than endoscopes or 
implants. 

INDUSTRIAL APPLICABILITY 

[0093] According to the present invention, eg an endo 
scopic camera instrument is at least ultrasonic-cleaned With 
alkaline Water produced by electrolysis, and the cleaning is 
conducted in an alkaline-Water-producing bath of the elec 
trolysis bath or in a cleaning bath communicated With the 
alkaline-Water-producing bath, to remove e.g. lipid or solid 
protein adhered to the endoscopic camera instrument etc., 
and then, the alkaline Water is replaced by acidic Water 
obtained by electrolysis to sterilize and clean the endoscopic 
camera instrument etc., Whereby the cleaning apparatus can 
be small-sized as compared With a conventional apparatus in 
Which an electrolysis apparatus and a cleaning bath are 
provided separately. By such a construction, it is easy to 
move the apparatus and it is possible to bring the apparatus 
to the use site for use. Further, it is possible to clean and 
sterilize an endoscopic camera instrument etc. Without mov 
ing the instrument from bath to bath betWeen cleaning and 
sterilizing treatments. Particularly, since a hard type endo 
scope can be cleaned as a main body of the endoscope is 
connected With a camera, its practical effect is signi?cant. 

[0094] Further, since after the cleaning With alkaline 
Water, acidic Water is moved to the alkaline-Water-producing 
bath to carry out sterilization, or the acidic Water is supplied 
to the cleaning bath through the alkaline-Water-producing 
bath to carry out sterilization, layers of calcium or magne 
sium contained in city Water and precipitated on electrodes 
of the alkaline-Water-producing bath or on the portion of the 
bath in contact With Water level at the time of producing 
alkaline Water, can be dissolved and removed With the acidic 
Water, Whereby conventional maintenances such as sWitch 
ing of polarities of electrolysis current or cleaning With acid, 
become unnecessary. 
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[0095] Further, prior to the sterilization With acidic Water, 
ultrasonic cleaning With alkaline Water is conducted to 
remove organic matter preventing oxidation-sterilization 
poWer of the acidic Water such as blood or fat or human 
body, Whereby the effects of killing bacteria and virus of 
acidic Water can be effectively exhibited. In particular, by 
combining Water-ultrasonic cleaning With alkaline Water as 
preliminary cleaning, With ultrasonic cleaning With alkaline 
Water, the above-mentioned dirt adhered to an endoscopic 
camera instrument etc. can be completely removed. 

[0096] Thus, dirt adhered to an endoscopic camera instru 
ment etc. is suf?ciently removed and sterilization is carried 
out, Whereby it is possible to prevent generation of eg 
bacteria or mold taking organic matter remained on the 
surface of the instrument after sterilization as nutrition 
source. Further, even e.g. prion Which is not removable by 
insufficient cleaning and heating-sterilization, can be 
removed. 

[0097] Further, after sterilization With acidic Water is 
completed, city Water is supplied to the cleaning-sterilizing 
bath to Wash out acidic Water adhered to the endoscopic 
camera instrument etc., bacteria killed or dissolved by the 
acidic Water, product formed from dirt, and acidic Water 
adhering and remaining in the bath, Whereby corrosion, rust 
or deterioration of the endoscopic camera instrument etc. 
can be suppressed to be Within a range that they are not 
problem for practical use. Further, by removing decomposed 
product of bacteria or dirt from the surface of the endoscopic 
camera instrument etc. at the same time, adhesion or groWth 
of bacteria on the surface of the instrument after steriliza 
tion, can be prevented. In particular, by conducting ultra 
sonic cleaning for the Water cleaning, its effect is increased. 

[0098] The present invention is based on Japanese Patent 
Application No. 2003-143651 (?led on May 21, 2003), and 
its entirety is hereby included by reference. 

1. A method for cleaning and sterilizing an endoscopic 
camera instrument etc., comprising conducting ultrasonic 
cleaning of the endoscopic camera instrument etc. With 
alkaline Water produced by electrolysis of saline solution 
supplied to an electrolysis bath, to remove e.g. lipid and 
solid protein adhering to the endoscopic camera instrument 
etc., the ultrasonic cleaning With alkaline Water being con 
ducted in an alkaline-Water-producing bath of the electroly 
sis bath or in a cleaning bath connected to the alkaline 
Water-producing bath via a Water-supply; subsequently 
transferring acidic Water produced by the electrolysis into 
the alkaline-Water-producing bath or the cleaning bath; and 
cleaning and sterilizing the endoscopic camera instrument 
etc. With the acidic Water. 

2. The method according to claim 1, Which comprises 
conducting preliminary cleaning of the endoscopic camera 
instrument etc. With Water; conducting ultrasonic cleaning of 
the endoscopic camera instrument etc. With alkaline Water 
produced by electrolysis of saline solution supplied to an 
electrolysis bath, to remove e.g. lipid and solid protein 
adhering to the endoscopic camera instrument etc., the 
ultrasonic cleaning With alkaline Water being conducted in 
an alkaline-Water-producing bath of the electrolysis bath or 
in a cleaning bath connected to the alkaline-Water-producing 
bath via a Water-supply; subsequently cleaning and steriliz 
ing the endoscopic camera instrument etc. With acidic Water 
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produced by the electrolysis; and conducting cleaning of the 
endoscopic camera instrument etc. With Water. 

3. The method according to claim 1 or 2, Which uses as the 
cleaning bath the alkaline-Water-producing bath of the elec 
trolysis bath, the electrolysis bath having electrodes on both 
sides and partitioned by a membrane; the method compris 
ing conducting preliminary cleaning of the endoscopic cam 
era instrument etc. inserted into the cleaning bath by ultra 
sonic cleaning With Water; conducting ultrasonic cleaning of 
the endoscopic camera instrument etc. With alkaline Water 
produced by electrolysis of saline solution supplied to the 
electrolysis bath; subsequently draining the alkaline Water 
from the alkaline-Water-producing bath and supplying acidic 
Water stored in an acidic-Water-producing bath into the 
alkaline-Water-producing bath; sterilizing and cleaning the 
endoscopic camera instrument etc. With the acidic Water; and 
further conducting cleaning of the endoscopic camera instru 
ment etc. With Water. 

4. The method according to claim 1 or 2, Wherein the 
electrolysis bath is of a Water-?ow type Whose acidic-Water 
producing bath is connected to a Water storage tank via a ?rst 
Water-feeding pipe and Whose alkaline-Water-producing 
bath is connected to the cleaning bath via a second Water 
feeding pipe; acidic Water produced is supplied to the Water 
storage tank via the ?rst Water-feeding pipe, alkaline Water 
produced is supplied to the cleaning bath to conduct ultra 
sonic cleaning of the endoscopic camera instrument etc., and 
the acidic Water stored in the storage tank is supplied to the 
cleaning bath through the alkaline-Water-producing bath to 
conduct sterilization. 

5. The method according to any one of claims 2 to 4, 
Wherein Water is supplied through the alkaline-Water-pro 
ducing bath to the cleaning bath connected to the alkaline 
Water-producing bath via the second Water-feeding pipe. 

6. The method according to claim 4, Wherein the alkaline 
Water and the acidic Water, Which are produced by the 
Water-?ow type electrolysis bath, have higher concentra 
tions than the concentrations to be used for cleaning and 
sterilization, and the alkaline Water and the acidic Water are 
diluted so as to have required concentrations When they are 
supplied to the cleaning bath. 

7. The method according to any one of claims 1 to 6, 
Wherein the endoscopic camera instrument etc. subjected to 
the ultrasonic cleaning With alkaline Water, is rinsed and 
cleaned With Water before it is sterilized and cleaned With 
acidic Water. 

8. The method according to any one of claims 1 to 7, 
Wherein operations from preliminary cleaning With Water to 
at least sterilization and cleaning With acidic Water are 
automatically controlled. 

9. The method according to any one of claims 1 to 8, 
Wherein the endoscopic camera instrument etc. is a hard type 
endoscope attached With a camera. 

10. An apparatus for cleaning and sterilizing an endo 
scopic camera instrument etc., comprising an alkaline-Wa 
ter-producing-cleaning bath, and an acidic-Water-producing 
bath, Which are formed by partitioning an electrolysis bath 
having electrodes on both sides by a membrane; the elec 
trolysis bath being provided With a ?rst Water-feeding pipe 
for supplying Water and a second Water-feeding pipe for 
supplying saline solution; the alkaline-Water-producing 
cleaning bath being provided With draining means and an 
ultrasonic generator; and the alkaline-Water-producing 
cleaning bath and the acidic-Water-producing bath commu 
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nicating With each other via a control valve and a pump; 
wherein the apparatus is con?gured to conduct ultrasonic 
cleaning of the endoscopic camera instrument etc. With 
alkaline Water obtained by electrolyZing saline solution 
supplied to the electrolysis bath, and subsequently conduct 
sterilization of the endoscopic camera installment etc. With 
acidic Water transferred from the acidic-Water-producing 
bath into the alkaline-Water-producing-cleaning bath. 

11. An apparatus for cleaning and steriliZing an endo 
scopic camera instrument etc., comprising a cleaning bath 
provided With an ultrasonic generator and draining means, a 
Water-?ow type electrolysis bath having an alkaline-Water 
producing bath and an acidic-Water-producing bath formed 
on both sides of a membrane; the cleaning bath and the 
Water-?ow type electrolysis bath being connected via a 
Water-feeding pipe; the alkaline-Water-producing bath and 
the acidic-Water-producing bath having inlets for receiving 
saline solution and outlets for draining alkaline Water and 
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acidic Water obtained by electrolyZing saline solution; and 
the outlet of the acidic-Water-producing bath communicating 
With the cleaning bath through the alkaline-Water-producing 
bath With or Without intervention of a storage tank; Wherein 
the apparatus is con?gured to conduct ultrasonic cleaning of 
an endoscopic camera instrument etc. inserted in the clean 
ing bath, With alkaline Water supplied from the alkaline 
Water-producing bath, steriliZe the endoscopic camera 
instrument etc. With acidic Water transferred into the clean 
ing bath through the alkaline-Water-producing bath, and 
subsequently clean the endoscopic camera instrument etc. 
With Water transferred to the cleaning bath. 

12. The apparatus according to claim 11, Wherein the 
Water is supplied to the cleaning bath through the alkaline 
Water-producing bath of the Water-?ow type electrolysis 
bath. 


