DESCRI PTI ON M CROBI AL COUNTI NG CELL, M CROBE COUNTI NG DEVI CE USI NG SAME,
AND M CROBE COUNTI NG METHOD USI NG SAME 5 TECHNI CAL FI ELD The
present invention relates to a m croorgani smcounting cell that neasures,
for exanple, the nunber of mcroorganisns existing in an oral cavity or the
nunber of m croorgani snms adhering to food. 10 BACKGROUND ART
Conventionally, this kind of m croorganismcounting cell has the follow ng

structure. Specifically, the m croorganismcounting cell includes a
bottomed 15 cylindrical vessel TUEBSCRIPHIONW ded with an upper surface
opening, and a rotor that is provided on the vessel. In a configuration of
the m croorgani smcounting cell, a collecting elenent that is provided on a

| ower end portion of a rod-shaped m croorgani smcollecting tool is inserted
f r om t he MIEpRO BIdif @O PENChGEIL, tMECREHSEE ICOEMNTTNG DBVOCEPUBINGed on a
bottom surface in the 20 vessel is rotated to strike the collecting

el enent, ther eBMBI ANIAFIFFROBE CEUIYIANEMMBTHME UBINGcSANFE el ement in a

liquid of the vessel (for exanple, see PTL 1). Then, the nunber of
m crobrgani sms eluted in the liquid is neasured. 25Here, the liquid is

previ Ous&ﬁc‘iﬁu&ﬂﬂ@ﬁ;ﬂﬁssa , or the liquid is put in
The present invention relates to a microorganism counting cell that
measures, for example, the number of microorganisms existing in an oral
cavity or the number of microorganisms adhering to food.
10
BACKGROUND ART
Conventionally, this kind of microorganism counting cell has the
following structure.
Specifically, the microorganism counting cell includes a bottomed
15 cylindrical vessel that is provided with an upper surface opening, and a rotor
that is provided on the vessel. In a configuration of the microorganism
counting cell, a collecting element that is provided on a lower end portion of a
rod-shaped microorganism collecting tool is inserted from the upper surface
opening of the vessel, and the rotor provided on a bottom surface in the
20 vessel is rotated to strike the collecting element, thereby eluting the
microorganisms of the collecting element in a liquid of the vessel (for
example, see PTL 1).
Then, the number of microorganisms eluted in the liquid is
measured.
25 Here, the liquid is previously put in the vessel, or the liquid is put in
the vessel after the collecting element provided on the lower end portion of

the microorganism collecting tool is inserted in the vessel.



the vessel after the collecting el enent provided on the | ower end portion
of the m croorganismcollecting tool is inserted in the vessel.

In the conventional m croorgani smcounting cell, usefully the

m croorgani sns of the collecting elenment are eluted in the liquid such that
the rotor is rotated to strike the collecting el enent. However,
unfortunately it takes a long tinme to strike the collecting elenent to take
out the 5 mcroorganisns fromthe collecting elenent, and therefore an
elution tine Hs,Héﬂgmhanemﬁonal1&ﬁmo@hwmﬁﬁn connting celvemidfolipl the

m croorgani smcounting cell, the m croorganisns are eluted in the |liquid of
the vesseicreoxgartitmas aléerotioctipenlitedt ore tddutadotrt o Sguideschihahe vessel
is rotated to strike the 10 rod-shaped m croorgani smcollecting tool, a

| ower poiei 1o noketeddiol Séélﬂfﬁﬁ@e@pﬂﬁ@mg pleraentyc oo Yareunbursri predy ded on

the bottom surface in the vessel, and saqnetjnes_ many nlcroorganlsns are
col l ect éd F#ksm anlong dimeditatr Erisr tthencqlbec&%ﬁb@ne%rtp. bk foyth ghe

col l ecting el enent de end n a co%}ectlng ate,of a yser. 15Therefore,
it ta”kesmécrp@h‘?gancl?% lhﬁtcé? PHANECEBSR Y amdsTheTeiosrrp BBPt t8f % hat is
not struc e rotor. The present invention is devised to shorten the
nicrooréﬁﬁg Qﬂ qgtion time. CGtation List Patent Literature 20PTL 1:
Unexam ned Ja ese Pateﬁ% Publ i h No. 2009-210488 %UNNARY thTHE

| NVENTI ON A mi or‘a’an‘Ps Eou‘%ﬁ"eﬁ%‘oé]e"’l | PP RS BIFES e T R NS bn el udes:

a bot tongd exldndrieal o eRREN HMale HAShHIES AN HMRBE L BH HACGIQPENLPY; and a

provided on the bottom surface in the vessel is rotated to strike the

10 rod-shaped microorganism collecting tool, a lower portion of the collecting
element is struck by the rotor provided on the bottom surface in the vessel,
and sometimes many microorganisms are collected from an intermediate
portion to an upper portion of the collecting element depending on a
collecting state of a user.

15 Therefore, it takes a long time to elute the microorganisms from the
portion that is not struck by the rotor. The present invention is devised to
shorten the microorganism elufion time.
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SUMMARY OF THE INVENTION
A microorganism counting cell of the present invention includes: a
bottomed cylindrical vessel that includes an upper surface opening: and a
25  cylindrical retaining body disposed vertically on a bottom surface in the
vessel for receiving a collecting element provided on a lower end portion of a

rod-shaped microorganism collecting tool being inserted in the retaining
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25 cylindrical retaining body disposed vertically on a bottomsurface in
the vessel for receiving a collecting elenent provided on a | ower end
portion of a rod-shaped m croorgani smcollecting tool being inserted in the
retaining body fromthe upper surface opening, wherein a plurality of
first elution protrusions of a longwall shape formed in an axial direction
of the retaining body at predeterm ned intervals around an interior side
surface of the retaining bod and el ution grooves, each forned to cut
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m croorgani smcollecting tool that is used in use of the m croorgani sm
counting cell according to the exenplary enbodi ment of the present

|nvent|Q§ Iﬁ?ﬁﬁﬁéC%ﬁPTﬁG%Jtﬂ@@ﬁi%gﬁ sectional viewillustrating a

m croor gani smcounting cell "accor o an exenpl ary enbodi nent of the
present i nventFl@ 1 is a perspective view 111ustrating a microorganism counting

10 cell according to an exemplary embodiment of the present invention.

FIG. 2A 1s a side view illustrating a microorganism collecting tool
that is used iIn use of a microorganism counting cell according to an
exemplary embodiment of the present invention.

FI1G. 2B is a sectional view illustrating the microorganism collecting

15  tool that is used in use of the microorganism counting cell according to the
exemplary embodiment of the present invention.

FIG. 2C is a sectional view illustrating the microorganism collecting
tool that is used in use of the microorganism counting cell according to the
exemplary embodiment of the present invention.

20 FIG. 3A is a longitudinal sectional view illustrating a microorganism
counting cell according to an exemplary embodiment of the present
invention.

FIG. 3B is a top view illustrating the microorganism counting cell
according to the exemplary embodiment of the present invention.

25 FIG. 4 is a perspective view illustrating a microorganism counting
cell according to an exemplary embodiment of the present invention in an

unused state.



FIG 3Bis atop viewillustrating the m croorgani smcounting cell
according to the exenplary enbodi nent of the present invention. 25 FIG 4
is a perspective view illustrating a mcroorgani smcounting cell according
to an exenplary enbodi mrent of the present invention in an unused state.
FIG 5 is a perspective viewillustrating a m croorgani smcounting cell
according to an exenplary enbodi nent of the present invention when vi ewed
frombelow. FIG 6 is a perspective view illustrating a m croorgani sm
counting 5 celflGactes di perspectine exenpllasiragimdi meeroondantife pruyeng
invention in use. FIG 7 is a sectional viewillustrating a _m croorgani sm
count i ngeedleptcoadivgr di AY e ramlasy erpbedipnatddire rtessnt inse pies ahken nvent i on
inuse. FIG 8 is_an enlarged top viewillustrating a main part of a
ni cr oor gaATVEIEBOAElNs cel | according to an exenpl ary enbodi ment of the 10
present i nven;tlﬁag in use. ) FI 9 is.an enlar (g)ed sectional view
illustrating i 6 19 ar PesPegtifg cRewr P R BnER ARG ORGSR EYIYIRG to an
exempl ary . enbodj.nent of the present j.nventi inuse.. FIG. 10is a
per s Pect (HAGPRIPEILP ot FATPRLTS Lo BT She E5EMY G 18URRIT "R Cor di ng to
an exenpl ary Wd} ment_ of. t%e Rl e)ggnst ,itnverzliti on in use. FlI %tir}lcei;ﬁ a
sectional view ' Ukt # SEFHERA WS Dot gEHT S BUHPP R Rty counting
according to an exemplary embodiment of the present invention in use.
FIG. 8 is an enlarged top view illustrating a main part of a
microorganism counting cell according to an exemplary embodiment of the
10  present invention in use.
FIG. 9 is an enlarged sectional view illustrating a main part of a
microorganism counting cell according to an exemplary embodiment of the
present invention in use.
FIG. 10 is a perspective view illustrating a microorganism counting
15  cell according to an exemplary embodiment of the present invention in use.
FIG. 11 is a sectional view illustrating a microorganism counting cell
according to an exemplary embodiment of the present invention in use.
FIG. 12A is a top view illustrating a microorganism counting cell
according to an exemplary embodiment of the present invention.
20 FIG. 12B is a longitudinal sectional view illustrating the
microorganism counting cell according to the exemplary embodiment of the
present invention.
FIG. 13 is a sectional view illustrating a microorganism counting cell
according to an exemplary embodiment of the present invention in use.
25 FIG. 14 is a perspective view illustrating a microorganism counting

cell according to an exemplary embodiment of the present invention when

viewed from below.



according to an exenpl ary enbodi nent of the present invention in use.
FIG 12A is atop viewillustrating a m croorgani smcounting cell according
to an exenplary enbodi mrent of the present invention. 20 FIG 12B is a
| ongi tudi nal sectional viewillustrating the m croorgani smcounting cell
according to the exenpl ary enbodi nent of the present invention. FIG 13 is
a sectional viewillustrating a m croorgani smcounting cell according to an
exenpl ary enbodi nent of the present invention in use. 25 FIG 14 is a
perspective vilelMi.i I5user at ipegspectiver oorwgaiilsstradugt iangnaiel Ipaxtcofding to an
exenpl ary enbodi nent of the present invention when viewed from bel ow.
FI G 15 widcrgopgargpectcovatan evgcptdingt ratdmoexemplany pambodimanty afr dbe gani sm
counter according to an exenplary enbodi ment of the present invention. FIG
16 is a pesspeEriopdiofd.ew il lustrating a nicroorgani smcounter 5 according
to an exenpl ary. enbodi nent of the present invention. _ FIG 17 is a
perspect i ve vilghti 19 a8t BETSHECHY & 'BP B ol yaHIS & SUMIGIOOREBEFE FRPRISY an
exenpl ar% enbodi ment of the preg?eé\t i nv n%i on. : FIG 18 is a
per rsnéect GFETYNS 0 41 SRITPRIATH G 18?%&35 ¢ PRFESUAPEPHERor di ng to an
exenpl ary enbaogi gj} .of the present | nr#en iagn. 10FLG 19 i.s a perspective
view i |lustrat] Ar &Bﬁfsé)ﬁﬁ?lgﬁlvé%ﬁ oSt adutg 2 ddgPar e SHESEnpl ary
enbodi negctcm?glirfght% e g}%(eerg%)lalr?rveemng&%rﬁient of the present invention.
FIG. 18 is a perspective view illustrating a microorganism counter
according to an exemplary embodiment of the present invention.
10 FIG. 19 is a perspective view illustrating a microorganism counting
cell according to an exemplary embodiment of the present invention.
FIG. 20A is a side view illustrating a microorganism collecting tool
that is used in use of a microorganism counting cell according to an
exemplary embodiment of the present invention.
15 FIG. 20B is a sectional view illustrating the microorganism collecting
tool that is used in use of the microorganism counting cell according to the
exemplary embodiment of the present invention.
FIG. 20C is a sectional view illustrating the microorganism collecting
tool that is used in use of the microorganism counting cell according to the
20  exemplary embodiment of the present invention.
FIG. 21A is a longitudinal sectional view illustrating a
microorganism counting cell according to an exemplary embodiment of the
present mvention.
FIG. 21B is a top view illustrating the microorganism counting cell
25  according to the exemplary embodiment of the present invention.

FIG. 22 is a perspective view illustrating a microorganism counting

cell according to an exemplary embodiment of the present invention in an



FIG 20A is a side viewillustrating a m croorgani smcollecting tool that
is used in use of a mcroorgani smcounting cell according to an exenplary
enbodi ment of the present invention. 15FIG 20B is a sectional view
illustrating the mcroorganismcollecting tool that is used in use of the
m croorgani sm counting cell according to the exenplary enbodi nent of the
present invention. FIG 20Cis a sectional viewillustrating the
m croorgani smcollecting tool that is used in use of the m croorgani sm
count i nguoekdd ater di ng to the 20 exenpl ary enbodi ment of the present

i nvention. FIG 21A is a longitudinal sectional viewillustrating a
m cr oor gani sm EBang3 ny acedispedtor diavg il estaatiegenpliaroprgabsd vewntiog t he
present invention. FIG 21Bis a top viewillustrating the m croorgani sm
count i ngealblakc@®ing dordi erenplariecarefpheanty ok fw dreeant @venhienpwlsent
invention., FIG 22 is a perspective viewillustrating a m croorgani sm
count i ngviearad EX@@O}?E&PWQ to an exenpl ary enbodi nent of the present invention
in an unused éﬁgte. ) FI.G 23 iﬁ a perspective viewillustrating a
mi cr obr gani sm ntt i TBFTSPSEESE diRY YHIshR take RpldfiposRdM e SE t he
present invention when vi f,wed f{),O bel o(\g&pSFl G 24 1s erspective view

i | 1 ust r afFRgTERENOCHD BEYRRIAT BB HIPE NG 1ayen | ary enbodi nent
of the presentFi@y%gti on

1s a’ sectional view illustrating a microorganism counter
according to an exemplary embodiment of the present invention.
FIG. 26 is a top view illustrating a main part of a microorganism

10 counter according to an exemplary embodiment of the present invention.

FIG. 27 is a front view illustrating a measurement chip that is used
in use of a microorganism counter according to an exemplary embodiment of
the present invention.

FIG. 28 is a sectional view illustrating a microorganism counter

15 according to an exemplary embodiment of the present invention.

FIG. 29 is a sectional view illustrating a microorganism counter
according to an exemplary embodiment of the present invention.

FIG. 30 1s a sectional view illustrating a microorganism counter
according to an exemplary embodiment of the present invention.

20 FIG. 31 is a perspective view illustrating a main part of a
microorganism counter according to an exemplary embodiment of the
present invention.

FIG. 32 is a perspective view illustrating a main part of a
microorganism counter according to an exemplary embodiment of the

25  present invention.

FIG. 33A is a sectional view illustrating a main part of a

microorganism counter according to an exemplary embodiment of the

6



FIG 25 is a sectional viewillustrating a m croorgani smcounter according
to an exenplary enbodi nent of the present invention. FIG 26 is a top view
illustrating a main part of a m croorgani sm 10 counter according to an

exenpl ary enbodi nent of the present invention. FIG 27 is a front
view illustrating a neasurenment chip that is used in use of a m croorgani sm
counter according to an exenpl ary enbodi nent of the present invention. FIG
28 is a sectional viewillustrating a m croorgani smcounter 15 according to
an exenpb@syneibaeditient of the present invention. FIG 29 is a
sectional view illustrating a m croorgani smcounter according to an

exenpl ary enbddiGhedBBofs tare eplagedt view ebluistrating the mak Ga30of sha
sectional view illustrating a m croorgani smcounter according to an

exenpl argpieebgiinrent cofintdre agewdamg {onvéat pxemplpy prboddmens ef pbespective
view illustrating a main part of a m croorgani smcounter according to an
exenpl arPresapbaiERtosf the present invention. FIG 32 is a
perspective view illustrating a main part of a m croorgani smcounter

according to anx af y2 siPEBaNAR At Inrodng Ba%dnajih Rt o the

FIG 33Ais a sectional viewillustrati a mai art .of .a m crporgani sm
count er RETEPEFHYS o QR ELe r"f‘ﬁF%Frd;’/n% nﬁb&?’greﬁl‘e%iagtr&e en’pﬁ“@%’@ﬁpti ‘Pf\c/)éhgi on.
FIG 33Bis ﬁ{yenl %{ngd viewillustrating the main part of the

m cr oor g&T S EOUHY ¥ according to the exenpl ary enbodi ment of the present

I nvention. FIG. 34 is a control block diagram illustrating a microorganism

counter according to an exemplary embodiment of the present invention.

10 FIG. 35A is a sectional view illustrating a main part of a
microorganism counter according to an exemplary embodiment of the
present invention.

FIG. 35B is an enlarged view illustrating the main part of the
microorganism counter according to the exemplary embodiment of the

15  present invention.

FIG. 36A is a perspective view illustrating a main part of a
microorganism counter according to an exemplary embodiment of the
present invention.

FIG. 36B is a sectional view illustrating the main part of the

20  microorganism counter according to the exemplary embodiment of the
present invention.

FIG. 37 i1s a sectional view illustrating a microorganism counter
according to an exemplary embodiment of the present invention.

FIG. 38A is a sectional view illustrating a main part of a

25  microorganism counter according to an exemplary embodiment of the
present invention.

FIG. 38B is a top view illustrating the main part of the



S5FIG 33Cis a sectional viewillustrating the main part of the

m cr oor gani sm counter according to the exenplary enbodi nent of the present
i nvention. FIG 34 is a control block diagramillustrating a

m croor gani sm counter according to an exenplary enbodi nent of the present
invention. 10 FIG 35A is a sectional viewillustrating a main part of a
m cr oor gani sm counter according to an exenplary enbodi nent of the present
i nvention. FIG 35Bis an enlarged viewillustrating the nmain
part of mheomtgamianganisiarcauntrdingadootbié nexenoplarg emdwodimeyt exfoollé ment  of
t he 15 present invention. FIG 36A is a perspective view

i |1 ustr gtdepentainveintiopart of a mi croorgani smcounter according to an

exenpl ary enbodi ment of the present invention. _ FIG 36Bis a
sectional vieWliG.|3fsis atiergredieenaery Bhstrafing Remagropr 2 WeRyerERRE ount er
according_to the exenplary enbodi nent of the present invention.

FI G 37 qedl accoadingofrapovemplary sopbedimeny of %POBF%@&F'HE SRYEBYAR eV heRk cor di ng
to an exenplary e di mrent of the present invention. FIG 38Ais a

sect PonaleVrerem hedevat i ng a main part of a 25 microorgani smcounter

according to xenpl ary enbodi nent . of the present invention. FIG 38B is
a top vi gw il Iaﬁﬂggra‘ﬁ)nﬁ %lanesﬁ?g’i(’lﬁ‘a artevof Iﬁwgaﬂpgrc?olrl&éh‘?slﬂﬁa%uﬁé et |
accor di n]i%.to 'ghe.exer’rBI a&é“ enbo i.mané of then%r)les_ent %n&entié)n. the

FIG 39 PLTQORdEaccPYBIRH ATFTHRE L Fatth ™ W BF 0P ERSER Roultt Ry cel |

accordin L0 AN, 8 {Q%I_ary enbodi nent of the present invention when 5 viewed

from bel ow
FIG. 41 is a sectional view illustrating a microorganism counting cell
10  according to an exemplary embodiment of the present invention in

measurement.

DESCRIPTION OF EMBODIMENTS
FIRST EXEMPLARY EMBODIMENT

15 Hereinafter, by way of example, an exemplary embodiment of the
present invention applied to a microorganism counting cell that measures
the number of microorganisms (bacteria) existing in an oral cavity will be
described below with reference to the drawings.

Referring to FIG. 1, bottomed cylindrical vessel 1 is made of a

20  synthetic resin such as polycarbonate, and circular upper surface opening 2
is formed in an upper surface of vessel 1.

Rod-shaped microorganism collecting tool illustrated in FIGS. 2A to
2C such as cotton swab 3 is inserted in upper surface opening 2. Cylindrical
retaining body 5 disposed vertically on a bottom surface of vessel 1, and

25  collecting element 4 provided on a lower end portion of inserted cotton swab
3 is inserted in cylindrical retaining body 5. In order to facilitate the

insertion of collecting element 4 of cotton swab 3, the upper surface of

8



FIG 40 is a sectional viewillustrating a main part of a m croorgani sm
I nventi on.

counter according to an exenpl ary enbodi nent of the present

FIG 41 is a sectional

according to an exenpl ary enbodi nent of the present invention in
measur enent. DESCRI PTI ON OF EMBODI MENTS FI RST EXEMPLARY EMBODI MENT
15Herei nafter, by way of exanple, an exenplary enbodi nent of the present

i nvention applied to a m croorgani smcounting cel

view illustrating a mcroorgani smcounting cell 10

t hat nmeasures the nunber

of mi cr ogliganicahsrethiadherba)y éxicshstigiten @arciondhr capeiniyg winl vibeh descri bed
bel ow with reference to the draw ngs. Referring to FIG 1,

bot t onedleyhdladnil ak avlesmeldots nst pEde. of a 20 synthetic resin such as

pol ycar bonat e, and circul ar surface og ning 2 is forned in an upper
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swab 3,
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FIG. 3A is a longitudinal sectional view of vessel 1, and FI1G. 3B is a
top view of vessel 1. As illustrated in FIGS. 3A and 3B, retaining body 5
includes a plurality of (three) side surface bodies 5a disposed vertically at
predetermined equal intervals on a bottom surface of vessel 1 and a plurality
of (three) longwall-shaped elution protrusions 7 that are provided on an axial
direction of retaining body 5 in interior side surfaces of side surface bodies
ba.

Among the plurality of (three) side surface bodies 5a constituting
retaining body 5, a plurality of (three) elution grooves 6 each of which pierces
retaining body 5 from the inside to the outside are formed into a thin, long
groove from the bottom surface to upper surface of retaining body 5.

That is, the side surface of retaining body 5 extends in the axial
direction of retaining body 5, and the side surface is divided into three side
surface bodies Ha while sandwiched among three elution grooves 6 disposed
at predetermined equal intervals. In the inner side surfaces of side surface
bodies 5a, elution protrusions 7 are provided on central portions in a
circumferential direction of side surface body 5a, respectively.

As illustrated in FIG. 3B, in an interior bottom surface of retaining
body 5, a plurality of (three) elution protrusions 8 are provided circularly at
equal intervals around an axis center of retaining body 5. Elution

protrusion 8 is formed into a hemispherical shape while an upper-surface



cylindrical retaining body 5 constitutes a circular opening in which an
obstacl e such as a beam does not exi st. In cotton swab 3, as
illustrated in FIGS. 2A and 2B, cotton collecting elenent 4 is provided on
a lower end portion of rod 3a, and swab portion 4a 5 having a di aneter

| arger than that of rod 3a is forned at a | ower end of collecting el ement
4, FIG 3Ais a longitudinal sectional view of vessel 1, and FIG
3Bis atop view of vessel 1. As illustrated in FIGS. 3A and 3B, retaining
body 5 idé uflesitmopprotabsivy Sokag & lspbedical derfsea.f ace bodi es 5a di sposed
vertically at 10 predeterm ned equal intervals on a bottom surface_ of
vessel 1 and & pleasatémynbliquidfiee exhowgoa urestaprdeisuttpessd by sessabi ons 7
that are provided on an _axial direction of retaining body 5 in_interior

si de surk¥ acedlwttrafiedeins drlac8Absdide slwainypopey e h‘émg[ ddals dgtaghabir ee)
side surface bodies 5a constituting 15 retaining body 5 ? plurality of
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inside to the outside are forjyjed intp.a thin, | roove fromthe, bottom
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surface of ret ini.%g body 5 extends in the axial direction of retaining
body 5, BAGPEHEVGHfe @ -ace is divided into three side 20 surface bodies
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into a hem spherical shape while an upper-surface

FIGS. 6 to 11 illustrate a state in which a measurer elutes
microorganisms (bacteria) included in cotton swab 3 in a microorganism
counting cell of the first exemplary embodiment. First, the measurer
detaches cover body 11 (FIG. 4) that covers upper surface opening 2 of vessel

15 1 from vessel 1, and mounts vessel 1 on mounting unit 13 provided on the
upper surface of vessel support 12 as illustrated in FIG. 6.

As illustrated in FIG. 7, two projections 13a provided on the inner
bottom portion of mounting unit 13 are fitted in two fixing holes 1a made on
the outside of the bottom surface of vessel 1, thereby mounting vessel 1 on

20  mounting unit 13.

Then, the measurer traces a tongue of a subject to collect the bacteria
in the oral cavity with collecting element 4 provided on the lower end portion
of rod 3a of cotton swab 3 1n FIG. 2.

Then, the measurer inserts collecting element 4 in cylindrical

25  retaining body 5 from upper surface opening 2 of vessel 1 as illustrated in

FIG. 7.

FIG. 8 is a view 1llustrating the state in which collecting element 4 of

10



side of elution protrusion 8 has a spherical surface. A nmeasur enent
liquid (for exanple, pure water 9) is stored in vessel 1 as illustrated in
FIG 3A, and alum num cover body 11 is detachably welded to step portion 10
formed in upper surface opening 2 of vessel 1 in 5order to seal vessel 1 as
illustrated in FIG 4. Vessel 1 is retained and managed whil e seal ed.

As illustrated in FIG 5, on the outside of the bottom surface of vessel 1,
two fixing holes |a that does not pierce the bottom portion of vessel 1 are
symret r i gatdy swade Swist mseetpedt tedaitivg centes sbien vlewesd ifreni gladvevessel 1
as 10a fixing portion for fixing vessel 1 to an external device.

FIGS. 6 Cﬁlimgrnca] gstaining hody ab asi epndiguehd aswdadbaerthe| sidesswifeeoof gani sns
(bacterla) included in cotton swab 3 in a mcrqorgani smcounting cell of
the firstollectimgl depeaitbdil remion Fvebtd 1 Hetapad v Be detdéles 0B dvere body 11

(FIG 4) that covers upper surf penlng 20 ves el 151 fromyessel 1,
and rmounttipasREItrYsigRs ﬁoﬂ%ﬂ‘”ﬁ%}f lEPF?HE 9191'361“8%% ACARR Ogﬁb‘éﬂr sutfprace of
vessel % 12 as illustrated in G 6. As illustrated in FIG

7, two pb@ﬁ@% ?§H§$1§§E%%B%?%E%P&ﬁ94ﬂ1 i nner bottom portion of nounting

unit 13 are fitted fixin hole l a made on the outside of the bottom
surface of ves @aﬁleioretﬁ aetiiR s ST vléslglsﬁ tedoiyhals it % 0 fhyee 13,

Then, thF asurer tyaces al% ngue %3 9 1 ect tglcthecﬁ (%acgerla in
the oral CCEVAY Pﬁ%‘ cord 8&? g el émert X U G e W s end portion

of rod 3§id8fsu9f’a %%g% %Sa[lid]nt é %elaguﬁ%l 18 e%ulded ghfgﬂ*ge tl(%?%vggﬁ‘%ﬂﬁ 1% inserts

col l ecting el'enen rica arnin romupper surface

openi ng &,Qf,n eﬁx%%usjioﬁ '7' l‘yﬁﬁéco ﬂs@riilgn FLS‘St@?dE&% %fv'e?ﬁi\hon

illustrating “tHe state in whic i ng el enent
10  protrusions 7 through rod 3a of cotton swab 3, whereby the measurer inserts

collecting element 4 in retaining body 5.

As a result, the side surface of collecting element 4 of cotton swab 3 is
firmly retained at equal intervals by three longwall-shaped elution
.protrusions 7 that are provided on the axial direction of retaining body 5.

15 At this point, as illustrated in FIG. 9, collecting element 4 is retained
by retaining body 5 while dipped in pure water 9 of vessel 1.

As can be seen from FIG. 9, when collecting element 4 is inserted in
retaining body 5, a side portion from the lower portion to intermediate
portion of collecting element 4 abuts on elution protrusions 7. At this point,

20 collecting element 4 is swollen by containing pure water 9, and the whole
side portion from the lower portion to upper portion of collecting element 4
abuts on longwall-shaped elution protrusions 7 that are provided on the
inner wall surfaces of side surface bodies 5a while a frictional force is
increased.

25 The side portion of collecting element 4 abuts firmly on
longwall-shaped elution protrusions 7. For example, when rod 3a is held to

Lift cotton swab 3, the side portion of collecting element 4 abuts so firmly on

11



cotton swab 3 is inserted in retaining body 5 when viewed from above.
Cylindrical retaining body 5 is configured such that the side surface of
collecting elenent 4 of cotton swab 3 is retained while abutting on three
elution protrusions 7 provided on the interior side surfaces of side
surface bodies 5a constituting retaining body 5. Ther ef or e,
collecting elenent 4 is inserted while abutting on three |ongwall-shaped
elution protrusions 7 provided on the inner wall surfaces of side surface
bodi es Hangamdl-shepatedstivarpriosrugiduked thyt vessed 1llrebgnahd pshapedeebas i on
protrusions 7 while feeling insertion resistances of elution 10 protrusions
7 throudm&e@dﬁﬁka@ﬁadmﬂiUnm§WabS®abWhereby t he measurer inserts collecting
el ement 4 in retaining body As a result, the side surface of

col l ecting el éfeen, ap giuatmitednns@éﬁ 30, svhan why lpwenipesdonatofagtaion nt er val s
by three | ongwal | -shaped elution protrusions 7 that are provided on the

axi al di foetdfdn phiceddrammhny epoitprsswal 3 seeag i abpophithe 3HPEY FUERFAt ed i n
FI G 9 collecting elenent. 4 is retained by retaining body 5 di pped
in pér e %Y%ﬁseb sYPPOks el the upper porfgn HfnCaseon s&iRby gdﬁw 1@?@139@,“ Wi?\ﬁ%

coIIec ement 4 is ins rted n ret.ainpin od 5|d rtion from

Che Tonclbiest ETamSt Goteie sFaBanaveln il DS b tebrtiar Fiad 4t TRba &b .t <o
el ution pr %uiions 7. At this point, 20 collecting element 4 is swollen by
containiﬁbﬁt reewater 9, and the whol e side portion fron1the | ower portion

to upper porti 0, of COllS&ﬁ&EgHE n& Séa@ngg %ﬂahﬁa es Opgpsg gl ution

protrusions 7 rOVId he®Y finet st de surface

bodi es 5g Wg]%iéx%eﬁnl B! 008! odif rér?esvlrg | L CARhed SN f&aﬁsnp%otv on of

collectlng frr y on ongwal I -shape utron protrusions 7.
For ?%aWMﬂ%m%m§ﬂ)&§ﬂnﬁ§wb§xﬂ dﬂﬁ@bcotton swab 3, the side portion of
col l'ecting el enment uts so y on ]ongmall-shaped el ution

protrusi ons 7 fftah RRPLwAL' St S r¥eliain disid, ideadsoBidienat t ached
to cotton swab 3 Then, as illustrated in FIG 10, when the | ower

portion @fahof & bﬁé‘héd)@bwlﬂbjr %oﬁloacwals MRS ARAY QGO IHO Rwehahordics04as to
abut on the upper surface
formed at the lower end of collecting element 4 of cotton swab 3 is pushed
down toward the interior bottom surface of retaining body 5, and swab
15 portion 4a abuts firmly on three elution protrusions 8 (FIG. 3B) provided on
the interior bottom surface while being compressed between the interior
bottom surface of vessel 1 and the lower end portion of rod 3a.

When switch 16 of rotation tocl 14 is pressed in this state, motor 17
in rotation tool 14 rotates, cotton swab 3 rotates through cotton swab

20  mounting unit 15, and collecting element 4 provided on the lower end portion
of cotton swab 3 rotates in retaining body 5.

At this point, in retaining body 5, the whole side portion from the
lower portion to upper portion of collecting element 4 is retained by abutting
on longwall-shaped elution protrusions 7 formed in three side surface bodies

25  Ba from three directions at predetermined equal intervals.

Therefore, collecting element 4 rotates stably while being retained

equal intervals by abutting on elution protrusions 7 from the three directions,

12



5 of vessel support 12, the upper portion of cotton swab 3 is inserted
whil e forced against cotton swab nounting unit 15 in rotation tool 14 as

illustrated in FIG 11. The upper portion of cotton swab 3 is
retai ned by cotton swab nmounting unit 15, and cotton swab 3 is nounted on
rotation tool 14 10 connected to cotton swab nmounting unit 15. When

cotton swab 3 is nmounted on rotation tool 14, because cotton swab 3 is
pushed down by cotton swab nounting unit 15, swab portion 4a forned at the
| oner erahdthe silode sidegp@ttomeri codlegfing atlewnnt detyeFeasieplishiydsctothed owar d
the interior bottom surface of retaining body 5 and swab 15 portion 4a
abut s fiterdopgralinhepedlalution pradrusishens BoyFed o8Bjhiseotidgedutiaice he
interior bottom surface while bheing conpressed between the interior bottom
sur f ace wrligselae| The geph plarteniha baggrisorengiwllisrtipgglagent 4 such thgpen

AR LT NN AR
oG R SR P Tee o B AN 4 QU5
N R S R A
ongvel s SHORES L8R, LAY ISRk TR ey (gpa b oo o

TherefOQQ@g@Bé%ﬁ%%hﬂﬂeﬁéE%?Qﬂuémﬁﬁ&?h??lé??b'y whi | e being retai ned equal

intervals ing on elutiron protrusions 7 fromthe three directions,

and t he whol e 1§y 1 i I 4 i
ST ubbed Ty T anegp il A0del LEpLARL JIE RTRNby® (BE DACRUCHLLAAY | e

sur fiace ;hediRsdiaRe pm@ioﬁcfdJ@ov@éﬂ%ﬁbﬁe@ﬁ)@ﬁﬂ&rﬂ@% LIaAL 6014 eCtRh @ ement 4
such that the bacteria collected by collecting el enent 4 are scraped. 5At

this poiakubbdie theleish derdipidibAN70towphlarty e eheneppert Rhilon R el ution
protrusion 7, and the portion fromthe internediate portion to | ower

portion @lleetihbeddmagt ¢l eMaicfdrd TherbidogednetibtREdngdolibéting bRnu@mes portion
of collecting elenent 4 as illustrated in FIG 2. Due to this, at the
begi nni ngooés tdweardthd upper phetimo Havomg farlom tdr@bbing pressure along the
side portion of rod 3a.
15 When cotton swab 3 continuously rotates to scrub collecting element
4 to elution protrusion 7, collecting element 4 is deformed such that the
scrubbing pressure between collecting element 4 and elution protrusion 7 is
uniformed in the side portion of collecting element 4, namely, a thickness of
the cotton is kept constant. The cotton in which the thickness is kept
20 constant by the deformation is scrubbed to longwall-shaped elution
protrusion 7, and the bacteria elution is promoted by applying the
substantially same force from the lower portion to upper portion of collecting
element 4, thereby efficiently eluting the bacteria.
When the scrub is further continued in this state, the cotton of
25  collecting element 4 is wrung around rod 3a with a uniform thickness, and

the bacteria collected in the cotton are finally eluted into pure water 9 so as

to be squeezed from collecting element 4.
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10 internmedi ate portion to |lower portion of collecting elenment 4 is
strongly scrubbed to elution protrusion 7 conpared with the upper portion
of collecting element 4. Therefore, the cotton constituting collecting

el ement 4 noves toward the upper portion having a | ow scrubbing pressure
along the side portion of rod 3a. 15Wen cotton swab 3 continuously rotates
to scrub collecting elenent 4 to elution protrusion 7, collecting elenent 4
is deformed such that the scrubbing pressure between collecting el enent 4
and el ution prmthsicdhe” hasduas ilbnstedtddin FéGsiSdewpdbr pirvivnofta datthedt i ng

el ement 4, nanely, a thickness of the cotton is kept constant. The cotton

i n whi chatt the lowarkered of celldadpts 2@ nortst ancolmpresreddefioraent fhenintsriser ubbed
to | ongwal | -shaped el ution protrusion 7, and the bacteria elution is

pr onot edhdyomppifaceet tesasing badyiahng tharewesread Bosion eleradboder apdrt i on t o
upper portion of collecting elenent 4, thereby efficiently eluting the

bact er i aabuiiem thweeshemisrhsrical eheion preirHEEasi hrrorided gt he 1HErIEHt t on of
25 cal l ecting eI?nent 4 is wung around rod 3a with a uniformthickness,
and the PAEPESHTAEE | ected in the cotton are finally eluted into pure water

9 to b df | | ecti I t 4. On the .oth

hand, as 111 uStREERECT v RRGCORCCTRBIF B o "R4Aie6r AU aPOrNEn| Bod? end of
| | ecti I t 4] d bet t.he nteri bot t I f f

col oot DR GLATchl e ETLERSA B VBERBE BOASH A% U B Bl e

hem Sphet;rllleck?alctgzl'igt bAA. El%téfr é{ﬁéﬁﬁgrt IF) ﬁgvfr&ﬁdcoﬂgcéiﬂg e!lé}{xg L1 2513 gmootr om

surface. ‘Fﬁere ore, e CO(|) ecting el'enen ro]t1at €S, Swab portion

da is sq&g&g}hgﬁhﬁascrubbed to three elution protrusions 8, and the scrub
can elit’e e bacteria collected by swab portion 4a fromcollecting el enent

4 inga short perigd ]?({]in%,i R cokPAL c%?étii?ﬁ;%?ﬁwa%h oG Rid Q? H0s8d id Yhing swab

portion 4a noves In e direction e portion of rod 3a having the

| ow scr upbEAshPELERULIBe portion of r¥H8A 1BWBRG RRE E&x@%cﬂ%ﬂiﬁg%ﬁ@&éﬁ*‘épus' y _
scrubbed to elution protrusions 8 in this state, the cotton of swab portion

4a and the cotWwdani nwidle phelgoporhi B Qbnehlotsly NGrebBe@Nto4 oS Cr ubbed
to longwal | -shaped elution 15 protrusions 7 in the side portion of rod 3a.
protrusions & in this state, the cotton of swab portion 4a and the cotton in the
side portion-of collecting element 4 are scrubbed to longwall-shaped elution
15  protrusions 7 in the side portion of rod 3a.

Finally, as illustrated in FiG. 2C, swab portion 4a is scrubbed to
elution protrusions 8 and eliminated.

On the other hand, the cotton of collecting element 4 is also wrung
until wound around rod 3a with the uniform thickness.

20 As a result, all the bacteria collected by collecting element 4 are
eluted to the outside of collecting element 4.

As illustrated in FIGS. 8 and 9, because thin, long elution groove 6 is
provided from the bottom surface to upper surface in the side surface of
retaining body 5, the bacteria eluted from collecting element 4 go out from

25  retaining body 5 through nearest elution groove 6 facing collecting element 4,

and the bacteria can be immediately eluted into pure water 9 of vessel 1.

At this point, it is necessary that almost all the bacteria included in

14



Finally, as illustrated in FIG 2C, swab portion 4a is scrubbed to elution
protrusions 8 and el i m nated. On the other hand, the cotton of
collecting elenent 4 is also wung until wound around rod 3a with the

uni formthickness. 20As a result, all the bacteria collected by collecting
element 4 are eluted to the outside of collecting el enent 4.

illustrated in FIGS. 8 and 9, because thin, long elution groove 6 is

provi ded fromthe bottom surface to upper surface in the side surface of
ret ai ni nglleodygSletfwmtbddicetakereloutteth brden ¢olmesdimg fet exantpld, gloe out from
25 retaining body 5 through nearest elution groove 6 facing collecting

el ement Wymbad df heit@orgrriamsanxiseingmedibat etal edwitiedri tho mpunkemat er 9 of
vessel 1. At this point, it is necessary that alnost all the bacteria

i ncl udednigrooxgsinisws iaddegingnniood. be taken out in order to measure, for
exanpl e, the nunber of m croorganisns existing in the oral cavity or the
nunber of ni clBortBaniisns cx¢mnlppy ewbpdorent, as degoyibede abioves veRempl ary
enbodi mrent, as descri bed above, when collecting elenment 4 rofates while
bei ng i rodecengi demendi hiratptesdybre hepes iRetdediinerasainingrPad¥orm the | ower
portion to upper portion of collecting elenent 4 abuts. on lLongwall-shaped
el ution ‘6}26]& g’gieoggrt?oq Foiddthe Ie VPR PRFgE LurRes wgiogso &°PRCYRE ai ni ng

body 5. Accor di when col Lectin ment 4 conti usly,rotates, the 10
GPORPRORE et TR R R R R S o s AR A

| ongwal | -.sha e i on- protrusi.ons 7 ovided on three side surface bodies
5a %Imsﬁla%ﬁﬁﬁgﬁ%lbgg%etsearlhn %Gft %:ll%)lflfg}é)tdiyﬁgg \é: enent 4 can beI el ut gd into pulre

water 9 of ves c%l; °(§inig§f,awﬁila91r %ol?e%ttint%ld )??Jb%g%g%e%}%&?%??gwgg 3Ites. the As

a result, the bacterra’can efficien ecting 15

el enpnt @ntR Sher tp%?tiﬁﬂeopac%ﬁl%&iﬁgebféﬂé}ﬁ %1 HE- sequentially scrubbed to

longwall-shaped elution protrusions 7 provided on three side surface bodies
H5a. Almost all the bacteria of collecting element 4 can be eluted into pure
water 9 of vessel 1 in a short period of time by the scrub.

As a result, the bacteria can efficiently be taken out from collecting

15  element 4 to shorten the bacteria elution time.

Then, when the rotation of motor 17 in FIG. 11 is stopped to lift
rotation tool 14, cotton swab 3 mounted on rotation tool 14 can easily be
extracted from retaining body b for the following reason.

Before the elution, collecting element 4 of cotton swab 3 abuts firmly

20  on retaining body 5. In order to elute the bacteria, when cotton swab 3 is
rotated to scrub collecting element 4 to elution protrusion 7 and elution
protrusion 8, collecting element 4 1s wrung and wound around rod 3a as
illustrated in FIG. 2C.

In this state, because collecting element 4 of cotton swab 3 is not

25  already retained by retaining body 5, cotton swab 3 can easily be extracted
from retaining body 5.

Then, vessel 1 including pure water 9 in which the bacteria are

15



Then, when the rotation of nmotor 17 in FIG 11 is stopped to |lift rotation
tool 14, cotton swab 3 nounted on rotation tool 14 can easily be extracted
fromretaining body 5 for the follow ng reason. Before the el ution,
collecting elenent 4 of cotton swab 3 abuts firmly 20 on retaining body 5.
In order to elute the bacteria, when cotton swab 3 is rotated to scrub
collecting elenent 4 to elution protrusion 7 and el ution protrusion 8,
collecting elenent 4 is wung and wound around rod 3a as illustrated in

FI G 2C.eluted is takemn ouhi frost atesgelbevapnsy dél | wedi vepsel dnmentsed o1 zotton
swab 3 is not 25 already retai ned by retaining body 5 cotton swab 3 can
easi |y beeasurearenid ihpainpenta; ﬁphgﬂ%@%ﬁtgd ) Tisermeaegselthe pHsIhed 9§ pur e
water 9 in which the bacteria are eluted is taken out from vessel support

12, and R&®EER.- 1 is set in a measurement instrunent (not illustrated) to
measure the n%pbeLgof bacterlg%_ln the first ei | a enbodi nent, el ution
protrusions 8 & d 8y i ARy hembefupet o E HAPENSF S¢ @G ni ng

o. three | wal | - s d elutio

bod ddi h

on ! :é‘ﬁﬁ%ff%ﬁ{abﬁ“% ingEBLr fotaeeliecade dadmey sty ”“Shﬁ{%w@“”' ol
I d ly b

el uton 15t RSB RHCE NS BT nE % iy B R i IRRE orlll e

o 100 SEERERBdnE 338eR hEEEA, MR AR R, %;851&&@“&5% %5@%1#5 G, 12A

and 12B. ures T iF'st exenp escri bed
g?ggm;ur$g§gmn# ?gyﬁkﬁ3£E€éﬁﬂ§%ggﬁaggpgﬂgy%ﬁ%%og-Fgg%ggigegur ace bggses
>a, and b%@g&#gﬁ w1 AGe AdiemmAial 6N theUiadricd BEIRI duifldey opr ovi ded
10  retaining body 5 as illustrated in FIGS. 12A and 12B.
Other features of the first exemplary embodiment will be described
below.
In the first exemplary embodiment, as described above, the side
surface of retaining body 5 is divided into three side surface bodies da, and
15  side surface bodies 5a are configured to be vertically provided on the bottom
surface of vessel 1.
When rod-shaped cotton swab 3 is rotated at a high speed of, for
example, 100 rps, sometimes cotton swab 3 is rotated while deviated from
the rotation center by a centrifugal force. Even such cases, side surface
20  body 5a is fixed to the bottom surface of vessel 1 only at the lower end, so
that the upper portion of vessel 1 can be deflected toward the outside of the
rotation center.
Therefore, side surface body ba properly allows an excessive pressure
generated by the rotation of cotton swab 3 to escape, and collecting element 4
25  can be scrubbed to elution protrusions 7 with a proper pressure.
As described above, because the excessive pressure is not partially

applied to collecting element 4 of cotton swab 3, the cotton of collecting
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When rod-shaped cotton swab 3 is rotated at a high speed of, for exanple,
100 rps, sonetines cotton swab 3 is rotated while deviated fromthe
rotation center by a centrifugal force. Even such cases, side surface 20
body 5a is fixed to the bottomsurface of vessel 1 only at the |ower end,
so that the upper portion of vessel 1 can be deflected toward the outside
of the rotation center. Therefore, side surface body 5a properly
al l ows an excessive pressure generated by the rotation of cotton swab 3 to
escape, @aoheodld otdtrigokkeioneluiczbpudanuiiens Gy abldeidet epteinudoesnnglr @& r usi ons
7 wth a proper pressure. As described above, because the excessive
pr essur eoltsintopupamdtar S dipirebaet cheebrakser ¢aigoroérelectindelesantoh swab 3,
the cotton of coIIectin% el enent 4 is not broken by elution protrusions 7,
and t he dasstn afbessaipriisst she merurpmesat whthe munhpreelhafterias Waugh oken
cotton of coILectig& el engnt 4 dqes not adversely affect the neasurenent of
t he nunbémegforpssh dlfsathapeRriBLigEPRor ned after the bacteria el ution. 5As

a result, the pacteri an, be eluted. fromcoll ecti elenent 4.in a short
or L on of 11 ek § o B Ra e s drom el HE e 4 B s o
time As illustrated in Fl ,on th t si de,of, the.bott.om surface
of "vesseibort DR IRE. fit bl 18 sefds F BhReS Tl balid BB L o Fhe
center axis 10 of cylindrical vessel 1 as a fixing portion for fixing
vessel 1"V§ the external device. Two projections 13a provided on the inner

bot t om porti Or}?@ﬁh@f'&ﬁ%%igg ]Ef![g}tér%% y o\ﬂ%@i%l%lof%ﬂ %%%{on}t%%ﬂ“ﬂcgb%eg e?;e

\ . B
fitted in tw T1XIng . Theretore, even when cotton swa

rotated ptyg, ﬁjiigl%ﬁﬁ§@a %%% is%ﬁfm@ﬁiﬁigﬁna@l@@vi&ﬁ%esﬁé@ thehakbeRrofxivessel 1

can be prevente out g 15 ed fromthe rotation of cotton swab

3. 10 of A%iAIi&S L{Jers,selr?:aﬁtd !ﬂi&i&@}p}o@ﬁoﬁ\@@@ﬁ%mg%émni Yo BBe $6fdiphed to

el ution protrusions 7 of ree sti side surface bodies 5a to shorten the

bact eri ag&lisd.i Ol BRejebtbhiel 3a | provid®d ivhstthex atpranyt @b osire®at of t he
plurality of (three
mounting unit 13 of vessel support 12 in FIG. 7 are fitted in two fixing holes
la. Therefore, even when cotton swab 3 is rotated at a high speed of, for
example, 100 rps, the rotation of vessel 1 can be prevented without being
15  affected from the rotation of cotton swab 3.

As a result, rotating cotton swab 3 can firmly be scrubbed to elution
protrusions 7 of three still side surface bodies 5a to shorten the bacteria
elution time.

Further, in the first exemplary embodiment, the plurality of (three)

20  elution protrusions 8 are provided at equal intervals on the circle around the
axis center of retaining body 5 in the interior bottom surface of retaining
body 5 of vessel 1.

Swab portion 4a in the lower end portion of rod 3a of cotton swab 3 is

forced against three elution protrusions 8. Therefore, swab portion 4a is
25  retained by three elution protrusions 8 in the bottom surface.

When cotton swab 3 is rotated, the lower end portion of rod 3a that

forces swab portion 4a against three elution protrusions 8 is rotated while
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20 elution protrusions 8 are provided at equal intervals on the circle
around the axis center of retaining body 5 in the interior bottom surface
of retaining body 5 of vessel 1. Swab portion 4a in the | ower
end portion of rod 3a of cotton swab 3 is forced against three elution
protrusions 8. Therefore, swab portion 4a is 25 retained by three elution
protrusions 8 in the bottom surface. When cotton swab 3 is rotated,
the lower end portion of rod 3a that forces swab portion 4a agai nst three
el uti on grided tsithasxd dentenobtadinvinghodygubd ebraecelttiongriosrusermned. of
retaining body 5 by three elution protrusions 8. Particularly,
because t hr ee Brticubaripriscaust dieeegelationf mofeekioms § aredoherilsphetheal

shape, the |ower end portion of rod 3a is snoothly guided to the axis

cent er dfemiplenicahsharss theplpweriand pagfien eliroedasigriaeethdy supdedto

hem sphere. The rotation, of cotton swab 3 can bge st biliged by the
above cdfi gliateqr of retaining Rodwgyhy, ubdema & SPrYetk sSERSPI 9258¢ on of
the rotation of cotton swab 3, the bacteria can be eluted, and the bacteria
elutﬁon%Fﬂﬂ%W’ f®be shortened. 10 In the first exenplary enbodi nent, the

neasur enment of. .t he nunber of pacteri i sti in,the pral cavi IS
descri bed by &g%3d¥m%Q%ﬁpW§Fmgﬁ8 préde C?ﬂv@%t?%ﬁ”ﬂﬁﬁPéﬁé&’ eahé fied to
t he nicroog%?qi§n1counting cell that neasures the nunber of m croorgani sns
adher i ng PS5t Hha"Bod In the first exenplary enbodiment, rod 3a

of oLt On svaby B, s Rkt 16 L LENNARANGL ¥y RS bR kel BB G 13

rod 3a of cotton sSwa ween fingers to rotate vessel 1

That | 5.3 Qiehdcen@nathelibfud bl aR inBLEad G0l OhAL bRG bEQLAR.RAAD 3.

because €l ution protrusions retaining body 5 can scru

col igeting el g frQfexLRIJIQR SHAR dBmehP&HRAGELLR ntt SCiRMnBYLER! | ecting

20 el ement 4 of cotton swab 3 ‘can be eluted into pure water 9 in a short

period off fddiBrifiKidtdkd Yn kRe RG] EAViS) 1€ ¥R Y be bffeRhmple. The IN
rotating vessel 1, four ribs |b are provided at 90-degree intervals on the

out si de wlstheiRehtom & {186 BelppliRdselthd ndigrodrictsisnaiceantingkblbthid, and
driving protrusions Id of vessel retaining unit Ic that is provided as a
measures the number of microorganisms adhering to the food.

In the first exemplary embodiment, rod 3a of cotton swab 3 is rotated.

15  Alternatively, as illustrated in FIG. 13, rod 3a of cotton swab 3 may be taken
between fingers to rotate vessel 1.

That is, even if vessel 1 is rotated instead of rotating cotton swab 3,
because elution protrusions 7 of retaining body 5 can be scrubbed to
collecting element 4 of cotton swab 3, the bacteria collected by collecting

20  element 4 of cotton swab 3 can be eluted into pure water 9 in a short period
of time similarly to the first exemplary embodiment.

In rotating vessel 1, four ribs 1b are provided at 90-degree intervals
on the outside of the bottom surface of vessel 1 as illustrated in FIG. 14, and
driving protrusions 1d of vessel retaining unit lc that is provided as a

25 component of a rotation driving unit illustrated in FIGS. 13 and 15 are
coupled to the ribs 1b.

Ribs 1b formed outside the bottom surface of vessel 1 constitutes a
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25 component of a rotation driving unit illustrated in FIGS. 13 and 15 are
coupled to the ribs Ib. Rbs |b forned outside the bottom surface of vessel
1 constitutes a coupling unit coupled to the driving protrusions id of the
rotation driving unit that rotates vessel 1. Because two driving
protrusions id are provided at 180-degree intervals as illustrated in FIG
15, the driving protrusions id can normally 5 (cl ockwi se) rotate vessel 1
by abutting on rib Ib existing in the rotation direction when vessel

ret ai ni nguphintg hoiti @updedad |therdtivinedpigtrowbos 1deof bhEElrGati® dhating s

provi ded as a conponent of the rotation driving unit. When notor le
i s reverseityhatooaties eéssekh se) rotated, the clawing protrusions id can
reversely rotate vessel 1 by abutting on rib I'b on the 10 opposite side.
The el ution byBemasaorwal duiidg erepdsionst ddi eae pravidesk afedSVidasdes n det ai |
As illustrated in FIG 13, for example, notor le is normally rotated for 1
second amteryals agrilustipsed ér FIG. &5 dhaidraangpipsasdeny ddbam pgroally 1c. 15
Then,_ notor |le i.s reversel tated for 1 secqond at 7 rps.. The narmal and
feverise Gk Batareort by PBRFGRRU FEF BocSstiaRal ithe datagion

During the normal. and reyerse rotation operations, .in t ai nj ng, body 5, as
descr el PGHIRA VRdHh VHIGH ECGHBIEBREY Of 1 PORIE THRER BEIEPH 1% Wpper
portion collecting el nt 4is retaiped b butting on .| ongwal | - shaped
0" el ut i S1O PPt BT O L fo ThoPRRELP Bt Bt o RN MR dul Ba T om t i ee
directions at | _inte . ' ' o I: el ement
4 1is sequenti§&$§%5%¥h@%g%q%éﬁféﬁgﬁﬁgﬁ#ﬁgﬁggéﬂggﬁél?Q%&%?b?$%§ﬁ%ﬁ§§7

provi dedpz%@rﬁﬁf)ﬁg o g&l%@%l@%ﬁf boditeSyeR@el 1 by abutting on rib 1b on the

10 opposite side.
The elution by the normal and reverse rotations will be described in
detail.
As illustrated in FIG. 13, for example, motor le is normally rotated
for 1 second at 7 rps while vessel 1 is retained in vessel retaining unit lc.
15  Then, motor le is reversely rotated for 1 second at 7 rps. The normal and
reverse rotation operations are performed for 30 seconds in total.
During the normal and reverse rotation operations, in retaining body
5, as described above, the whole side portion from the lower portion to upper
portion of collecting element 4 is retained by abutting on longwall-shaped
20  elution protrusions 7 formed in three side surface bodies 5a from three
directions at equal intervals. The whole side portion of collecting element 4
is sequentially scrubbed to longwall-shaped elution protrusions 7 provided
on three side surface bodies Ha.
Mozre specifically, the direction in which collecting element 4 scrubs
25  elution protrusion 7 becomes reverse when vessel 1 changes from the normal
rotation to the reverse rotation or the reverse rotation to the normal rotation.

Therefore, the whole side portion of collecting element 4 1s unhardened once
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More specifically, the direction in which collecting elenent 4 scrubs 25
elution protrusion 7 becones reverse when vessel 1 changes fromthe normal
rotation to the reverse rotation or the reverse rotation to the nornal
rotation. Therefore, the whole side portion of collecting element 4 is
unhardened once by elution protrusions 7, and pure water 9 invades in
collecting elenent 4. Wien rotated for 1 second at 7 rps, collecting

el enent 4 is scrubbed in the same direction to elution protrusions 7, and

t he bactler ehutedin podtiresionsg? edrehpnte 4vaiee ehivacieeninl gpllektingd:laieng 4 t h pure
water 9 invading in 5 collecting elenent 4. Then, for exanple,

mot or | eWihennntatdd forr brsacwd! abr/ M6, seBeridsg afemenpd. is Asrdllsat ibébe above,
the cotton of collecting elenment 4 is deforned by the continugusly nornal
rot at i orfadue hdirpetion he ehidwnarotosiohe Copndnthe hagseriaonstcalectifie cotton
t hat becaqnes the constant thickness by the 10 deformation is scrubbed to
and wr urRjempntodgass | clipiepsly elutedoflonetWiig omge 7Wakgid & ABVHEREe R a

r emai_ni ng finaIIX in collecting element 4 are el uted. Finally, as

i 11 ut r fodlgciinemilemestd swab portion 4a is scrubbed to el ution protrusion 8

extent that PRSI ExeEleometr S0t Toomau TR i 17 Frariet e Lk neas
extent that t t f u thi tkness.
2o S FLTPR AR 306" RO AEaBRlr F5! BPRBTRY o
b t I . I ] i ) 4 4 : i od of
R T et a6 RN

the numbgr,.pf el uted, bAGL&ELT BhiS BIRAIMELCGhe constant thickness by the

10 deformation is scrubbed to and wrung by longwall-shaped elution
protrusions 7, and the bacteria remaining finally in collecting element 4 are
eluted.

Finally, as illustrated in FIG. 2C, swab portion 4a is scrubbed to
elution protrusion 8 and eliminated, and the cotton of collecting element 4 is

15 wrung to an extent that the cotton i1s wound around rod 3a with the uniform
thickness.

As a result, almost all the bacteria collected by collecting element 4
(for example, in the first exemplary embodiment, the bacteria of 85% or
more) can be eluted to the outside of collecting element 4 in a short period of

20  time to shorten the elution time of the bacteria (microorganisms).

Then, the number of eluted bacteria is measured.

In the first exemplary embodiment, as illustrated in FIG. 3B,
odd-numbered (three) side surface bodies 5a are provided around the side
surface of retaining body 5. A width in the horizontal direction of side

25  surface body Ha is larger than a width in the horizontal direction of elution
groove 6.

Therefore, collecting element 4 can stably be rotated.
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In the first exenplary enbodinent, as illustrated in FIG 3B, odd-nunbered
(three) side surface bodies 5a are provided around the side surface of
retaining body 5. Awidth in the horizontal direction of side 25 surface
body 5a is larger than a width in the horizontal direction of elution
groove 6. Therefore, collecting elenent 4 can stably be rotated.

Because odd-nunbered (three) side surface bodies 5a are provided around the
side surface of retaining body 5 side surface body 5a is di sposed opposite
el ution groov@@aase oskl-nhmbeptdiihrges ket suffage dwdies: Sasarel pystided ed in
FIG 3B. 5Therefore, during the rotation_of retaining body 5, even_ if

col | ect iarguatdieriidg sptfacetof satad g Bodssbauide svathderknivt bt is 8isREPYl shaft

of retaining body 5 to oscillate jn the horizontal djrectjon, elution

gr ooves @PEBLLAGLIERR SroRe Hacrpss whl%oﬁaﬁmgr@%@%w%ﬁé érﬁiSdhiué%r f%fﬂnbf

col l ecti %ggnent 4 of cotton swab 3. That is, collecting el enent 4 abuts

on side e body 5a having 10 the width larger than that of elution
grooye 6 on at.least one sidg in.the oscillation direction. and collecting
O et Ca*1's EG R, farBretheotote PRy Wt g0 dh e Bt cBIERERY ot | ng

| . i i i

o roont et P pdept LS8 detiiel FhRa s Rtk e GePyind 0°
tt .. The e, Lect i ng+el.er .

Pl 1 Cout R Fira TREIELGER pE NG ORI ELAIRE thuBh cobh AN RoCHRER £O"

retaini oy cf%(i{es ir]; the %éé:gilzgsg@bfdiife%hoﬁxm(lﬂ%(%i dh aBNt, o@Ssthbd Ustrat ed

in FIG 3A, side surface a constituting retaining body 5 are

vertical sl.v?'aléj BSPased iONcdieidE AohbAMISANIRCS ofdeVas$Sle Hody 58 NRAENE " OM t he
outer wall surfaces of side Surface bodies b5a constituting retaining body 5

to e imewid@d lagut faee Hatvessakioh eRoshi & Wntat dhRl did oMl BOIRA where
the bacteria is eluted into pure water. A neasurenent el ectrode (not
i 11 ustraied)at@in AirRIFW, BN olB&itihg element 4 is returned to the rotating
shaft side.
As a result, collecting element 4 can stably be rotated.
The width of elution groove 6 in the circumferential direction is
15  smaller than the thickness of rod 3a of cotton swab 3. Therefore, collecting
element 4 of cotton swab 3 does not fall out to the outside of retaining body 5
through elution groove 6 of retaining body 5.
In the first exemplary embodiment, as illustrated in FIG. 3A, side
surface bodies 5a constituting retaining body 5 are vertically disposed on the
20  bottom surface of vessel 1. A space from the outer wall surfaces of side
surface bodies Ha constituting retaining body 5 to the inner wall surface of
vessel 1 constitutes an elution region where the bacteria is eluted into pure
water.
A measurement electrode (not illustrated) of a measurement chip
25  (not illustrated) that measures the number of bacteria can be inserted and
dipped in the elution region from the outer wall surfaces of side surface

bodies 5a to the inner wall surface of vessel 1. That is, when the number of
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25 (not illustrated) that neasures the nunber of bacteria can be inserted
and dipped in the elution region fromthe outer wall surfaces of side
surface bodies 5a to the inner wall surface of vessel 1. That is, when the
nunber of bacteria is nmeasured using the neasurenent el ectrode (not
illustrated), because the elution region can be used as the neasurenent
regi on, convenience is enhanced. As descri bed above, the m croorgani sm
counting cell of the first 5 exenplary enbodi ment includes bottoned

cyl i ndrilkadteriesselmchstibed usiokudes nupperesent acectopdai (ngt alianstivamgcﬂ)l, ndri cal
retai ning body 5 disposed vertically on the bottom surface in vessel 1 and
i ncl udesbedaaspl thealdltyionf regide sanf deeubedii s Bee | meahucmad Iregionng

el ement 4 provided on the | ower end portion of cotton swab 3 is inserted

f r om uppemvsoidrgeés epbanped.2, el ution protrusions 7 10 are provided on the
interior side surfaces of side surface bodies 5a, and elution grooves 6
each of which 4 élesegb @féteémength@oaym@orgwnhéouﬁémeC@% etheho st de are
formed anong the pIurallty of side surface bodies 5a. Therefaore, the

bact e i acmuplash emhasiment H@C% thoREmedrRgkn geal Ressrb lfthaétm@k‘éﬁﬁl ary

enmbodi nent, because cyl.in 5 retainin 5 er caII sposed
on thla bB!?IE‘?d'n%‘gf u‘fea I}llﬁg &cy&lmdy&rl ia@{ai‘%’d’gg?@%bﬁltﬁﬁﬁl%ﬁéb’%@ﬂ Itlﬁe

| ower end r n of tton swa i S |n rf ace opening 2
of vessefn phe botton suFfaepla %%%r%Wﬂ@%ﬂ 5 s BERIEP S8 sREGeaea on
the interipr rfa 5a ¢ t t etainin
body 5, EHECEPhRRoNsh Grastae 91%1%3%‘ fé?%;éa%?% E%l%?%w Doy PR che "

| nsi de téfqﬁw}le Pih g 1961‘1: r%e(@h%\ﬁltx ‘i‘xg)ill P ggn £, zov\;pero‘&fusgﬁsa’k ni ng

body 5. eret ore, ‘elution protr he portion to upper

portlloon Ofe g%\%&&&' éﬁ{s SR ot ’s1&eh%%¥e§'o‘ftéz[18 §J}?aé%a§5 Faséf rof the

whole porti rom-t ower portion to upper portion o l'ecting el ement

4. As a él%%iéht groBb@s 8! A dhosF bnhdEh iertc&eré’t% Eédlya s(fFb& R ganises) can be
short ened he el ut ed bacterla can be eluted to the outside of

retaini ngleb%@?ﬂsﬁet@fé)lmﬂn@ﬂ Uh @R gOEIROMASrHitynTetMe L@rfREE EolRELI5a9 1N
vessel 1, so that the
Therefore, the bacteria elution time can be shortened.
That is, in the first exemplary embodiment, because cylindrical
15  retaining body 5 1s vertically disposed on the bottom surface in vessel 1,
collecting element 4 provided on the lower end portion of cotton swab 3 is
iserted from upper surface opening 2 of vessel 1.
At this point, elution protrusions 7 are provided on the interior side
surfaces of side surface bodies Ha constituting retaining body 5, and elution
20  grooves 6 that pierce retaining body 5 from the inside to the outside are
provided around the side surface of retaining body 5. Therefore, elution
protrusions 7 abut on the lower portion to upper portion of collecting element
4, thereby eluting the bacteria from the whole portion from the lower portion
to upper portion of collecting element 4. As a result, the elution time of the
25  bacteria (microorganisms) can be shortened.

The eluted bacteria can be eluted to the outside of retaining body 5

through elution grooves 6, namely, to pure water 9 in vessel 1, so that the
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subsequent neasurenment can easily be perforned. Accordi ngly, the

m croorgani smcounting cell of the first exenplary enbodi nent is expected
to be widely used as the mcroorgani smcounting cell that mnmeasures the
nunber of m croorgani sns existing in the oral cavity or 5 the nunber of

m croor gani sns adhering to the food. SECOND EXEMPLARY ENMBODI MENT As
illustrated in FIG 16, front surface cover 19 in FIGS. 17 and 18 is

provi ded on an openabl e and cl osabl e manner in an upper portion of a front
porti on wfbsbquesthmpedutrodynicese eid8ly ba peplenieg. and cl osi ng structure of 10

front surface cover 19 is described in detail later. In releasing front
surface cover Agordinghyt, tbarhageocgnnasmi@irging el df tpwaiitbtaseniplasy rat ed in
FIGS. 16 and 17, and front surface cover 19 is turned upward as illustrated

in Fl GS.embodimeentgs exheeteByo herw slehy needns tpemippospenisti esunties p¢ll ust r at ed
in FIG 18, vessel retaining unit, 20 is provided on_body 15 case 18 on a
backsi dethsft measHres jhe penbsy of MIrogyspalrmLs exlghwet bYe opeheaghy pont

surface cover 19. .can be seen fromFlI G3. 18 and 25, vessel retaining
uni t 220 8¢ BER Hong@xﬁr%%ﬁ¥ %@m?%afﬁﬁh‘xghape in which an upper

surface La oneneteoben MSAFRERARGELS 26, Luo ariving proluston:
ot Com 205ur e, YR35h 81 0N Mk B Bl HARMLRBRE, " 1,
bot t om pp%okrii(?era oh a%oé}}e%%?e GH ARG m ¥ ERSEIn an upper portion of a front
portion of box-shaped body case 18. An opening and closing structure of
10 front surface cover 19 is described in detail later. In releasing front surface
cover 19, front surface cover 19 is lifted upward as illustrated in FIGS. 16
and 17, and front surface cover 19 is turned upward as illustrated in FIGS.
17 and 18, thereby performing an opening operation.
As illustrated in FI1G. 18, vessel retaining unit 20 is provided on body
15 case 18 on a backside of front surface cover 19, which is exposed by opening
front surface cover 19. As can be seen from FIGS. 18 and 25, vessel
retaining unit 20 is formed into a bottomed cylindrical shape in which an
upper surface is opened. As illustrated in FIG. 26, two driving protrusions
21 are provided so as to face each other at 180-degree intervals in a bottom
20  surface of vessel retaining unit 20.
As illustrated in FIG. 25, vessel retaining unit 20 retains an outer
circumferential surface and a bottom portion of bottomed cylindrical vessel
22 having the opening in the upper surface.
With respect to vessel 22, as can be seen from FIGS. 19 and 21A to 23,
25  cylindrical retaining body 23 is formed on an interior bottom surface of vessel
22, three elution protrusions 24 are vertically formed at 120-degree intervals

in an interior side surface of retaining body 23, three elution grooves 25 that
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22 having the opening in the upper surface. Wth respect to vessel 22, as
can be seen fromFIGS. 19 and 21A to 23, 25 cylindrical retaining body 23
is formed on an interior bottom surface of vessel 22, three elution
protrusions 24 are vertically formed at 120-degree intervals in an interior
side surface of retaining body 23, three elution grooves 25 that pierce
retaining body 23 froman inside to an outside are forned at 120-degree
intervals in the side surface of retaining body 23 so as to face elution

pr ot r usiwinsc24etainihg Hroegly Rénifispheancaisidd vl em prubdtides ponsfop@edr et f or med
at 120-degree intervals in the bottom portion of retaining body 23. 5 Pure
wat er 271%{hidegrdesirdevaduiia thet dahiwiagehel mteivoggbeds @8 sr esdbuieed i s
stored in vessel 22, and cover 28 is attached to the upper_ surface opening
of vessetlupipnsprdiresians pdr engatiaee Jeraspberst! shition pyelrugionsndp éshveyance
as illusgrated in FIG 22. As jl]lustrated in FIG 23, two protrusions 29

t hat eng%wedrawlr%dqs‘feﬁ rlmerrﬁ@lw?stsfﬂb@iw%wémr PR HIARE gﬁ&t’ 230 are

oo of b b7 7 R Ehl o Boubf B RS WAL PSRl BHEh a2
rovi ded .,a .| ower d of -sh d m,gr. i | | ecti t ool tt
Bvab) 50 Phe B Tag A 2E s TG P el s PSR AEPEF BRHRG boay 23

of vessel 22. a t he, mi,croQrgani sns..are, el yted i nto, pure water 27 while
The cor 1t ithg B windet 1008 PRAL IR TR Feth SrdignBoay i £ e ilpls

coIIecti&g“%&?nggsgﬂnﬁ}mghqhqﬂkgqﬁisn1coIIecting tool 30 is inserted in
the oral "cavity, and t ant

e mcroorgani sns collected by collecting el enent 31

a/;teerel gt7e\(/jvi : lnt%séﬁ ggtgrl cgri 292 23hews! Mok Qlkifls BReHICERQAGARERARE N O pure
10  protrusions 21 of vessel retaining unit 20 are disposed so as to face each
other at 180-degree intervals in a lower portion of the bottom surface of
vessel 22.
Collecting element 31 provided at a lower end of rod-shaped
microorganism collecting tool (cotton swab) 30 in FIGS. 20A to 20C is
15 inserted from above in retaining body 23 of vessel 22, and the
microorganisms are eluted into pure water 27 while the collecting element
31 is inserted in retaining body 23. That is, collecting element 31 of
microorganism collecting tool 30 is inserted in the oral cavity, and the
microorganisms collected by collecting element 31 arve eluted into pure water
20 27.
The elution of the microorganism into pure water 27 will be described
below.
First, manipulation button 32 provided on the lower portion of the
front surface of body case 18 in FIG. 16 is pressed in order to start the elution.
25  When manipulation button 32 is pressed, front surface cover 19 is unlocked
to slightly lift front surface cover 19 as illustrated in FIG. 17.

As illustrated in FIG. 32, springs 33 are mounted on both sides in
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bel ow. First, manipulation button 32 provided on the | ower portion
of the front surface of body case 18 in FIG 16 is pressed in order to
start the elution. 25 Wien nani pul ation button 32 is pressed, front surface
cover 19 is unlocked to slightly lift front surface cover 19 as illustrated
in FIG 17. As illustrated in FIG 32, springs 33 are nounted on both sides
in front surface cover 19 in order to lift front surface cover 19. As
descri bed above, when front surface cover 19 is unlocked, the el ongated
spri ngs 3éni auAhG c8Peral® ineirdendd lify fasntorigpembowtral® | As BegriBad and
front surface cover 19 is lifted by a restoring force at that tine. FIGS

31 and 3haviel wdiemafrent ﬁ@ff'@ﬁ*aﬁé?efdéédﬁi%ﬁﬁfi%ﬁg@i%@f}gaéﬁ@l SPrEWs Tt ace
cover 19 is not illustrated for the purpps§ 8f easy . ynder st andi ng of an
oper at i 0Nt &-03% pre refred Jaamaedgam etatoin FIG. 31, a%@?@ntfw?ﬁcesﬁ?ﬁ%ce cover

Front sul] BUBERVETS 1oFtpRngy et oS LiISch Hoved S0 IReBhes ot and

T udt s dpder ffrepiRad ofaBon and Eiert B BPRE T it B 43P R B8 cover 28
|5 dot adheoP? Bk Chb Ciiper CPiA b pER A of yhecar pr e Sf e ate, as
uppor  Sur { ace Msehrgtoride Bre EIEHIER, bRaUIP I EN(RARNBE kP o7

ortion LGl i i j b
Posser GG heernd CYThel SFihdte RTRLPBoRlr VO35 Brale R BELAIARS DY e

wat er 27.qvgr StofLArbR MRESHncR ARl 9b0RH RYai¥ess ¥nif 83k Nixpdsditong0. and
collecting elenent 31 of mcroorganismcollecting tool 30 in FIG 20 is

i nset edyddy Rier Y/t BludfatednBefras col l ecting el enent 31 of mcroorgani sm
collecting tool 30 in FIGS. 20A and 20B is inserted in pure water 27,

col l ecting el en@mlusttaicd inBEG! 28, bévadlre kat 26awi FIG 22 ¢ohttached e
m croorgani sns in the oral cavity.
the upper surface opening of vessel 22, cover 28 18 detached from the upper
surface opening of vessel 22. In this state, as illustrated in FIGS. 24 and 25,
vessel 22 is inserted from below in the upper surface opening of vessel
15 retaining unit 20, whereby the lower portion and outer circumferential
portion of vessel 22 are retained by vessel retaining unit 20.
As illustrated in FIGS. 21A and 218, pure water 27 is stored in vessel
22 retained by vessel retaining unit 20, and collecting element 31 of
microorganism collecting tool 30 in FIG. 20 is inserted in pure water 27.
20  Before collecting element 31 of microorganism collecting tool 30 in FIGS. 20A
and 20B is inserted in pure water 27, collecting element 31 is inserted in the
oral cavity to collect the microorganisms in the oral cavity.
As illustrated in FIGS. 24 and 25, collecting element 31 of
microorganism collecting tool 30 1s inserted from above in retaining body 23
25  of vessel 22, At this point, as illustrated in FIGS. 24 and 25, because front

surface cover 19 is turned behind the space above the upper surface opening

of vessel 22, the work to insert collecting element 31 of microorganism
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As illustrated in FIGS. 24 and 25, collecting elenent 31 of m croorgani sm
collecting tool 30 is inserted fromabove in retaining body 23 25 of vessel
22. At this point, as illustrated in FIGS. 24 and 25, because front surface
cover 19 is turned behind the space above the upper surface openi ng of
vessel 22, the work to insert collecting elenment 31 of m croorgani sm
collecting tool 30 in retaining body 23 can extrenely easily be perforned.
As illustrated in FIGS. 21A and 23, protrusion 29 is provided on the | ower
porti on collettheg ook s wwthavegdiodyeksein egtrepply khsidy Ea@@dfdrmeldl- G 26,
driving protrusion 21 is provided on the bottom surface of vessel retaining
5 unit 20 thatAy BlustnatedessBIGS221A and 23, musbrusion Ry, iswiveridedsaethe et ai ni ng
unit 20 is rotated by notor 35 in FIG 25, driving protrusio%1 1 of vessel
ret ai ni rlgwaﬁipprgenaﬁélqgrwcu@iwf@ giveshel Bot tomidurrated vt Nesg6 22 are
engaged wi.th each other_to rotate vessel 22. 10Switch,.36 in FIG .18 is

or 6ssed T8VNGARET WHEBr2 55 PRYAek aRpi e, PEFPPCREEC of Spesed dqtBping | of
hand whi | e the. upper .portio f mcroorganismcollecting tool 30 in FIGS
24 aRd 2§n¢§%§@6258“355ﬁﬁﬁ Qg'of a right hand. Because

m croorgan sm gl g0, 20, Lo BRSPS ey OESS flrds S o
FIG. 25, driving protrusion 21 of vessel retaining unit 20 and protrusion 29
in the bottom surface of vessel 22 are engaged with each other to rotate
vessel 22.

10 Switch 36 in FIG. 18 is pressed to rotate motor 35. For example,
switch 36 is pressed by a left hand while the upper portion of microorganism
collecting tool 30 in FIGS. 24 and 25 is picked by fingers of a right hand.

Because microorganism collecting tool 30 is picked by the fingers of
the right hand, microorganism collecting tool 30 is retained in a constant

15  state without the rotation. On the other hand, as described above, vessel 22
is rotated by motor 35 through vessel retaining unit 20 for a set timer time
(for example, 10 seconds).

At this point, as illustrated in FIGS. 21A and 21B, a whole
circumference of retaining body 23 of vessel 22 is divided info three portions,

20  elution groove 25 exists in the divided portion, and elution protrusion 24 is
provided on an inner circumferential surface. Therefore, a pressure is
applied from the outside to collecting element 31 of microorganism collecting
tool 30 by rotated elution protrusions 24. Therefore, the microorganisms
(bacteria) collected by collecting element 31 are extremely effectively eluted

25  into pure water 27 in retaining body 23, and the microorganisms are widely
eluted into pure water 27 in vessel 22 through elution groove 25.

Display lamp 37 in FIG. 24 blinks during the elution, and the
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15 state without the rotation. On the other hand, as described above,
vessel 22 is rotated by notor 35 through vessel retaining unit 20 for a set
timer tinme (for exanple, 10 seconds). At this point, as illustrated
in FIGS. 21A and 21B, a whol e circunference of retaining body 23 of vessel
22 is divided into three portions, 20 elution groove 25 exists in the

di vided portion, and elution protrusion 24 is provided on an inner
circunferential surface. Therefore, a pressure is applied fromthe outside
to col | ddiiliggel dngrlay 3dmef 3haodsbe gatftion ebioser Bhgre eokdedovimn tlot at ed

el ution protrusions 24. Therefore, the m croorganisns (bacteria) collected
by col | éawiengiret elrmses31 are extrenely effectively eluted 25 into pure
water 27 in retaining body 23, and the m croorganisnms are wi dely el uted
into pure wat élher tha ejulkigs|operatien by grdet. eeténthyr looiee mtiopy apl B¥e | anp 37
in FIG 24 blinks during the elutjon, and the bLigﬁi of display lanp 37
and t he EERIGIBATBITRBG} REStigPech RAUACRS £ AT Hhrol PR EpRekn

When _t h | ut.i ti [ d, both .the | ti h t
Ci ot GPOREVAR A BFF T BRISBLER NG A PaAUNEU SR 0 RACT G0 gam s
|l ecti | 30 ar. d.inward as.illustrated in FiG 20C At

i < poifitnboms 1aeBhRerGrRor e i PRt a3 oy 9 Fey R Ber™ ang
t her ef .| ' t 3 ' i cked out. FIG 28
T ust r S B0 RE Lol b Rkt PRE kA < ool ecti ng tool 30 1S pi cked

out from VeSS%IGZ.?QS ?\igﬁ%ff%;&%z %.C%ge & cﬁrﬁﬁi&%@fﬁgrﬂ@ﬁt colEeitcpiEn i ﬁ)OPOi nt,

nmeasur enment chi 0] IS nounted on neasurenent c et al ni ng

unit 38 Q{F%ﬁ@EQiBHtﬁ%nSQ@ c199rface of front surface cover 19.
a ,

Specific measurenent chip 39 is forned into a rectangul ar plate shape

as ifg ustrat edyi kol exEQPNAGE ERMoBIREAE Ot tHA HENREARHARBRENLS
chip-retaining unit 38 is provided at an upper end of neasurenent chip 39,

aﬂd ngg%ﬁign@@tmemgt. ro0gs 4doubitdd Qv eheshsalre@enk OMED -1 Bgindhe NBES UBRMENt
e -provided on an inner surface of front surface cover 19.

Specifically, measurement chip 39 is formed into a rectangular plate

shape as illustrated in FIG. 27, connection electrode 40 to measurement

15  chip-retaining unit 38 is provided at an upper end of measurement chip 39,
and measurement electrode 41 is provided at an lower end of measurement
chip 39.

Accordingly, when an intermediate portion of measurement chip 39 is
picked to mount connection electrode 40 on measurement chip-retaining unit

20 38 as illustrated in FIG. 28, the electrical and mechanical connections are
established.

The electrode insertion unit includes front surface cover 19 and
measurement chip-retaining unit 38. As illustrated in FIG. 28, when front
surface cover 19 is lifted and opened, in the electrode insertion unit above

25 = vessel 22, a measurement chip insertion port of measurement chip-retaining

unit 38 is oriented upward from a horizontal position.

Therefore, connection electrode 40 of measurement chip 39 can easily
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Accordi ngly, when an internediate portion of neasurenent chip 39 is picked
to nmount connection el ectrode 40 on neasurenent chip-retaining unit 20 38

as illustrated in FIG 28, the electrical and nmechani cal connections are
est abl i shed. The el ectrode insertion unit includes front surface
cover 19 and neasurenent chip-retaining unit 38. As illustrated in FIG 28,

when front surface cover 19 is lifted and opened, in the el ectrode
insertion unit above 25 vessel 22, a measurenent chip insertion port of
measur ertennoghier peimaéaigmamittch@g retriomenned3s piktadtfe meaautnéeniont al
position. Therefore, connection electrode 40 of neasurenment chip 39 can
easi |y dhép moatrBedn oporief urersntestinp-ahép apb M ingRL it 388 wi [vasudly
measurenent chip insertion port of neasurenent chip-retaining unit 38 is
vi sual | ychepkedked. After the state in FIG 28, when handle 34 is grasped to

Sur face of bodyealts SEMadH FI(GSoral o FOFHE D0, ESHERrOnge Bt 99 | s
R e e R U
A This GoFrRD *nabbrateho e 82 pluteat EimERLEBRE AR et edon Bt oped i n
P 1o Tograllasi AR RLustiebABnt ol ectrode 4L of measurement chip 39 §s

di pped in purgupal ﬁarﬁ?ﬁe 4 Yse?q@hig%%\g%’retd‘ﬁs SIRSLAPAE ih TPRL LAQNGH0 t

. . ] .
i ncluding front surface cover neasurenent chip-retalining unit 38.

For exanpl,@;cetose M 1Y o4 &49% éos%épe%%eeﬁa Frapasui ereht «aheet cogs A4 to

collect the mcroorganismeluted in vessel 22 to the portion of neasurenent
el eqpr 0de 14dked™ AtGis BB MBhsulrOf X 3TRAIAN 8PRraERritab s R8I $H appl i ed

to neasurenent electrode 41 to neasure the nunber of m croorgani sns.
20Becausig difge"BASUFEFRDEr 2F of Resdeligber of m croorganisns is wel
That is, measurement start switch 42 in FIG. 16 is pressed while
measurement electrode 41 of measurement chip 39 is dipped in pure water
27 of vessel 22 by the electrode insertion unit including front surface cover 19

15  and measurement chip-retaining unit 38. For example, a 3-MHz voltage is
applied to measurement electrode 41 to collect the microorganism eluted in
vessel 22 to the portion of measurement electrode 41. At the same time, for
example, an 800-kHz voltage is applied to measurement electrode 41 to
measure the number of microorganisms.

20 Because the measurement of the number of microorganisms is well
known by a prior literature, the description is simplified for purposes of
clarity of description. In the second exemplary embodiment, during the
measurement of the number of microorganisms, vessel retaining unit 20 and
vessel 22 are rotated by motor 35 to increase an opportunity of bringing the

25  microorganisms diffused widely in vessel 22 close to measurement electrode

41.

In the state in which the number of microorganisms is measured
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known by a prior literature, the description is sinplified for purposes of
clarity of description. In the second exenplary enbodi nent, during the
measur enent of the nunber of m croorgani sns, vessel retaining unit 20 and
vessel 22 are rotated by nmotor 35 to increase an opportunity of bringing
the 25 m croorgani sns diffused widely in vessel 22 close to nmeasurenent

el ectrode 41. In the state in which the nunber of m croorganisns is
measured using neasurenent chip 39, rod-shaped nmani pul ati on body 44

const i t uising meamasoicanehip 88) wdsdparaal mngiddyiohshddyset t@tstitmtidy Dugh- hol e
43 in FIG 27 provided on the internediate portion of neasurenent chip 39
as iIIu&hea@e@nﬁnﬁﬁﬂﬁpsaparéﬁmgboépﬁmhnmﬁuﬁiheﬂd@@ghﬂhddé&imﬂﬂ@ﬁ?? As is
clear fromFIG 29, manipul ation body 44 is retreated rearward unti |

measur eremvidgd go 3be istegorpslisteepyriiconel etasorareeserhzn3o as illuktratedt ed in
FI G 30, manipul ation body 44 protrudes toward the direction of front

surf ace @oNEr 3B before neasurenent chip 39 is conpletely |owered to vesse

22. 10As can be seen from FI GS. 33B,. and 33C,. because through-hole 43
madedi n neasur']é}ﬁéri’t’m@hl%ﬂb@el @ef\%ﬁbteidc’d? Idfﬁtﬁ‘%ngASniﬁn?lﬁﬂd?F?IGnFB‘!éd32944 can
protrude even before urenent C Ietel | ower ed. As
Pl ust r 08 HAROR oL Ha kL %ﬁ@d‘g IBS?%%Y%H% FRPRPRVE ded on a
| over surface at .a front end ady 15.1 ower end
s de. of SHFBRY OIS tBrvssts APomty 9@ Fﬁ‘ﬁge?@e&nwwl%%%gemm

i 45 9 i h d
Por L o KT MSARHLSTEN, 1 i%ﬁfecﬁafg%‘ Y
reasur el 4116, 51 iy £\ A0 PRGNS AR LY trated in FIG 28, when

front surftace cover ose 0 the neasurenent,

reagyr ement C%%cﬁ?bééeéx@ﬁ%%ﬁﬂ}'sfQ?d?)@% aﬁasgesﬁﬁéa@s’et% i o

SUI’ ce cover and neasurenent chi Q9is inthe state

measur engibeiig ﬁhﬁ%%mrmbr@@, Qe%@&ﬁﬁz‘ 10%% Jmtpdmo@%ou&lw&mt ed in
FI G 28, when neasurenent chip 39 is lifted

protrude even before measurement Chlp 39 is completely lowered.

As 1llustrated in FIG. 33C, hook-shaped engagement portion 45 is

provided on a lower surface at a front end of manipulation body 44, and a
15 lower end side of through-hole 43 of measurement chip 39 i1s engaged with
engagement portion 45 when measurement chip 39 is separated.

In the second exemplary embodiment, the number of microorganisms
in vessel 22 can be measured in the state in FIG. 30. However, as
illustrated in FIG. 28, when front surface cover 19 is opened and closed after

20 the measurement, measurement chip 39 is largely lifted out of vessel 22
along with front surface cover 19, and measurement chip 39 is in the state in
which the measurement is already performed in vessel 22.

That is, as illustrated in FIG. 28, when measurement chip 39 is lifted

along with front surface cover 19 after the measurement, undesirably pure
25  water 27 containing the microorganisms adhering during the measurement
is carelessly spattered or drops onto the front portion or lower portion of

front surface cover 19. Therefore, in the second exemplary embodiment,
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along with front surface cover 19 after the neasurenent, undesirably pure
25 water 27 containing the m croorgani sns adhering during the nmeasurenent
is carelessly spattered or drops onto the front portion or |ower portion of
front surface cover 19. Therefore, in the second exenplary enbodi nent,
mani pul ati on body 44 constituting the neasurenent chip separating body is
provi ded as descri bed above. This point will further specifically
be described in detail. Wen the nunber of m croorganisns is nmeasured using
measur enmanhiphiapiodhodyahketonstBunhventhreasuserenénietleptsepdeatdtg dbbdpeasur enent
chip 39 is dipped in pure water 27 as illustrated in FIG 30, manipul ation
body 44 pwvidedeasifegritedugdedei n t hr ough- hol e 43 of measurenent chip 39.

The mechanismin FIGS. 31 and 32 causes mani pul ati on body 44 to protrude

fromthe statelhig mig w2l feghenepscidicelly herigerded ianttedus d¥hap the
mani pul ation body 44 to retreat fromthe state in FIG 30 to the state in
FI G 29. DWeRKEDAf BUFST Stk TUAS 18 eaFYIgEpIyne M eame Rt cpp Adr nemebyui de
tube 46, and guide tube 46 is fixed to body case 18, | n guidge. tube 46,

mani pul L¥hen Beasaramand 9313%59@6 Hilalemoprutdmee o gRipdPY dt IRRPHEp 8t e t o
front surface _cover .19 by spring.47 Ln FIG. 29. FIGS. .29 and 31 illustrate
this st a‘f"@.gel"l@c] \ﬂﬁeﬂ}‘?ﬁ‘tﬁ%‘;ﬁeﬁs i g‘éé’ c%@ermai’@pi ation tcﬁédry p%@ﬁéda]éBW fromthe
state in FIL.G ,29.tq the,state,in FIG 30 t I. asurenent el ectrode 41 of
measur endiftT R @’rloﬁgbﬁ}gge a‘étogrm%@fs,urgg}ﬁ Icg]t“gg 8 is lowered fromthe
state in FIG 31 to the. I F in ' I Wt wer i ng
operation of {ﬁ§%%m§hﬁ 5%%%%§yg%i1%f%P%§$%B%&%%Uégﬁﬁ‘%%%%%JP%@P%%% ody 44

to 20 profude. gRke fie <plideyprirpasyra RNl (elPi3%aThas, had begause the

upper p Ion of cam pl ate 48 protrudes onto the si o} surface

covaln 19GLisy iR 190, TEARATBI G et ATPRGET0 W (e LDRC WG por ti on

camplate 4 the upper portion of cam plate 48 pushes nmani pul ation pin

49 of megh pul@lliSMaRREYL MY PDIOLNSLS HlevRfed 69 eyliﬁa!ﬁtzﬁpgléﬁ@%%e%, (the

side of 25 measurenent chip 39) as camplate 48 is lowered. As a result,
mani pul agh@Bub@dyuldd 416 Ry dded thoddir @ighrdholle ddideftuleassinaaripulehibn 39 as

illustrated in FIG 33.
body 44 is always biased in the rear direction opposite to front surface cover
19 by spring 47 in FIG. 29. FIGS. 29 and 31 illustrate this state.

15 When front surface cover 19 is further pushed down from the state in
FIG. 29 to the state in FIG. 30 to dip measurement electrode 41 of
measurement chip 39 in pure water 27, cam plate 48 1s Jowered from the
state in FIG. 31 to the state in FIG. 32 in conjunction with the lowering
operation of front surface cover 19, thereby causing manipulation body 44 to

20  protrude onto the side of measurement chip 39. That is, because the upper
portion of cam plate 48 protrudes onto the side of front surface cover 19 (the
side of measurement chip 39) compared with the lower portion of cam plate
48, the upper portion of cam plate 48 pushes manipulation pin 49 of
manipulation body 44 onto the side of front surface cover 19 (the side of

25 measurement chip 39) as cam plate 48 is lowered. As a result,

manipulation body 44 invades in through-hole 43 of measurement chip 39 as

illustrated in FIG. 33.
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When mani pul ation body 44 protrudes in the front direction which is the
side of front surface cover 19, spring 47 is conpressed as illustrated in
FIGS. 30 and 33. FIGS. 35A and 35B illustrate the state inmediately after
front 5 surface cover 19 is lifted by the restoring force of spring 33 in
FIG 32 after the neasurenent. At this point, because protruded fl at
surface 50 in FIG 33B exists in the upper end portion of the cam plate 48,
mani pul ati on body 44 does not retreat but is maintained in a given position
i medi at el y afWaenfmenipwdatibadedyoidepraoudss in fheeftont dHewsverwhicbdause
connection el ectrode 40 in the upper end portion of neasurenment chip 39 is
r et ai nedthsysideaduirententrfobd poveast hg,rﬁm@n&rﬁtisw,mwlaﬁei:tas dHuetraged dele 40 is
slightly lifted as front surface cover 19 is slightly lifted as illustrated
in FI G BEAS. #andrdkult, hook- shaped engagenent portion 45 of manipul ation
body 44 is ena§ ed with the Iﬁmer end pogéion of 15 éhrough-hol 43 of
nmeasur ement c 39334 ppdydtPatlbgptraterithe gk immediatelycgitesgitoghd 368

11U T ML, N U aos coNe 45 b it Lt ed Trom
Doy 44 b, SERILASE LR RSPl MRS S,
e s te W R I DR N S
TeasUnCTRDOEL R 38,3 RN ASRRIRICE T ShroR BB OAY b5 320,

describegoﬁpgaﬁ?ggggaﬂs ﬂg@ﬁé%haped engagenment portion 45 is provided at

the front end mani pul ati on body 44, the portion bel ow the through-hole

43 Qi measur engply o6t BedPusiAbriedBbd NectPitld £61ik €RE W?Egr 8Ad gortibaigrated in
FI G 36B. On the other hand, a portion above rough-hol e 43 of

neasur en@ehs&iimed ch BRI Rediddd PRasdhaRMerthéBpFRkAiMhadMpids, 38, the
porti on above through-hole 43 of measurenent chip 39 is inclined forward
conpar edeopinfeBtiontdlectpodd 40rs kel hftod gh-fhehiesddaed comasLy enehghidhi p 39.
lifted as illustrated in FIG. 35A. As a result, hook-shaped engagement
portion 45 of manipulation body 44 is engaged with the lower end portion of
15  through-hole 43 of measurement chip 39 as illustrated in FIG. 35B.
FIGS. 36A and 3638 illustrate a moment in which front surface cover
19 is further lifted from this state. As illustrated in FIG. 36A, manipulation
pin 49 of manipulation body 44 is separated from flat surface 50 of cam plate
48 by lifting front surface cover 19, and moves to an inclination portion of
20  cam plate 48.
As a result, manipulation body 44 retreats rearward by the restoring
force of spring 47, whereby a portion below through-hole 43 of flexible
measurement chip 39 is moved rearward. Then, as illustrated in FIG. 36B,
the portion is pressed against the inner wall surface of vessel 22.
25 As described above, because hook-shaped engagement portion 45 is
provided at the front end of manipulation body 44, the portion below the

through-hole 43 of measurement chip 39 can stably be pulled rearward as
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FIG 37 illustrates the state in which front surface cover 19 is further
lifted. When front surface cover 19 is |lifted to the positionin FIG 37,
connection el ectrode 40 of neasurenent chip 39 is separated from
measurenent chip-retaining unit 38. In this state, front surface cover 19
is 10 opened upward by handle 34 as illustrated in FIG 28, and then
measurenment chip 39 is picked out fromvessel 22. In the second
exenpl ary enbodi nent, one of the features is that, even if front surface
cover 19llustropededFied66: enent chip 39 is not lifted out of vessel 22 in
conjunction wi th the opening operation. Therefore, even if the
openi ng oper atPoitheothenhandus bardor ebere throughphelecthetimogsneemanker 27
contai ning the mcroorgani sns adhering during the neasurenent is not

car el essihyp S tre@ae@%ya@@%s%tnedmb%ﬁ@*@mﬁg FRBMS, 5BE POBHROBALPYer
portion of front surface cover 19, so that a desirable situation.is
obtainedePBﬁhémﬁyéﬁé%énéﬁﬁﬁﬁéﬁﬁﬁfﬂﬁﬂﬁﬁ’Fﬁéﬂyééaﬁé“@%%%ﬁW§P9r gt ment, as

illust din FILG, 37, i d i ck out t chip 39 retained
by mani FERADRPHG™ AR RHERO Kot L FIGRUETRETT GO 50 i the upper end
ti f hi 9 i i.cked |.i ght.l ti
Gl cct rode 40 1T AY TGHICa P et bAL oY tgbdudit 93 Y ERTRdPBiTEL "
3 ixR. 39 i S di d _wyth. 2 -hol & .43 -of
port1on At ek A BRTRGac A 0o RO B AR R PR s 1

be pic kecq)n?llékt%if)g tebeectfo"&es i égf &f rﬁggﬁﬁlig?%ﬁa?%?%t i39n i; ! ¥e%z%&%ﬁé&'oﬁ tﬁ"otnbe upper

end portion of connection ect rode used to

reasur e%@&s%mﬁe%ﬁ%ﬂéﬁ- hgﬁiﬁsﬁ%paﬁﬁ 38 P hivak&le, 20Rfsu¥BR88lvér193s L roubl e

is not generate t gl ene viewpol nt even 1t the upper end portion

of cenNnegtdn@n QIREIFPAS, 4RahdlePifkegy llustratel! G5 F98A 2rd 388 ithémstrate

the state in which neasurenent chip 39 m stakenly drops during the work to

pi ck Outmaﬁmn@émhiﬁmaois ckBod ust vadsetiobn FI GS. 38A and 38B, because
dropped neasurenent chip 39 is retained in vessel 22, neasurenent chip 39

does not carellgsshy sdéafl eRepld@oembadimbhe oW thel fapatesgineiat ed from
the hygi ene viewpoint. In the second exenplary enbodi nent, a | ength of
measur en@nn i€ fitgnt kxrBReicevéal 9 & opdian, andapirbmeht ¢hyséd i2dot lTfied efiore, even
i f measurenment chip 39 drops in vessel 22 as illustrated in FIGS. 38A and
38B, neasivesra? ohignj3ctan vaedlsithy openpigkedation. and di scarded wi t hout
touching pure water 27 in vessel 22 by picking the upper end portion of
measlér ement cHilper@fore, even if the opening operation of front surface cover 19 is
performed, pure water 27 containing the microorganisms adhering during
the measurement is not carelessly spattered or does not drop onto the front
portion or lower portion of front surface cover 19, so that a desirable
situation is obtained from a hygiene viewpoint.
20 In the second exemplary embodiment, as illustrated in FIG. 37, in
order to pick out measurement chip 39 retained by manipulation body 44,
when connection electrode 40 in the upper end portion of measurement chip
39 is picked to slightly press connection electrode 40 in the inward direction
of vessel 22 located below, measurement chip 39 is disengaged with
25  through-hole 43 of engagement portion 45 of manipulation body 44, so that

measurement chip 39 can easily be picked out to the outside of vessel 22.

Additionally, because the upper end portion of connection electrode
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FIG 34 illustrates a control block diagramfor perform ng the above
150per ati ons. As illustrated in FIG 34, notor 35 is connected to
not or power supply 52 of power supply 51, and notor power supply 52 is
connected to notor power supply controller 54 of controller 53. Electrode
power supply 55 of power supply 51 is connected to neasurenent el ectrode
41, and 20 el ectrode power supply 55 is connected to el ectrode power supply
controll er 56. That is, electrode power supply 55 applies the 3- Mz
vol t age #hdhdthie 8@d-doHxick ohult ageaioremeas whemesdt isalctctippetk id puranditer
measurenent unit 57 and cal cul ator 58, which are connected to neasurenent
eIectrod§74ﬂw%@5132mmtnaﬁé@mshytgmasateiﬁmenmh@tggﬂmkxnéwpobﬁgamhsﬁs A
nmeasurenent value is displayed on display unit 59 provided at the back of
front suhfeageerowvelr paigion of connecwfamemﬂtmdeb«ho anpicked. i | | ustrated bel ow
display unit 539 in FIG 34 is power supply manipul ation unit. Although
switch 36, di SpEy $%~@r@7385ﬁ8uﬁ*@"@§@:ﬂ:bﬁ@ﬁ@ estlamhlgh«nmwummeﬁtmb@ 18 are
not illustrated in FIG 34, switch 36, display |lanp 37, and measurenent
startd sw?>€i %S%eélﬂﬁé deepmibtiog tegvernte Bldiesutmeas roméniaghigeiby | dod above,

h d nbod | ud
vessel rREAPRTHY TR IO 2o aRdr B HEABst FOBRCLYISTIF T RER: GRUORD T2o
i ncl udi th th.th ted d; t
(rot Etigr%tam%ﬁ R et §2 d5° e rGe ﬁﬁgﬁ&ge@gaﬁl@?“'%@eﬁs&ﬁ?ﬁw% Wossel
t ai |t 20 t haf t t
chi p- et hMgodRel S5 c%‘%ie??wff T EhiehEr B S MRter t1on unit) that
i nserts measungmnt e%BhB ALplfla e 8RTlaaRRLITOUAN NS ORNDG i QR abOVe

vessel 22 retaine y vesse alnlng un measur enent unit 57

t haty Oma@{segﬁ%&e%ﬁ&h% IR LA 00 %Hfo%?e%enb iRt Qi S

measur enent I S Inserted I n vesse ectro

i nserti ofy B, mV%%%@E o, TE AR i I (PS 3§8A%nﬁe§8%§ hﬁ@é%r@ﬁié@ﬁt%ﬂlﬁ
measur ement chip-retaining unit 38 (constituting thé el ectrode insertion

uni t), anslcaRehPw BEIRAODN: 44d ASQRSEEL Witheutl %%cHﬁ%ﬁhﬁﬁﬁﬁ%elC@T P

separating body) that retains measurement chip 39 while measurement chip 39
i s insertgdel 20 BY pi@ssel thdZijper phavpdiedn Jihaeei@etacdtedsBoon of

measur enent cost can be achieved. That is, in the m croorgani smcounter of
the second exdfiigha4yillustrates a control block diagram for performing the above
15  operations.

As illustrated in FIG. 34, motor 35 is connected to motor power
supply 52 of power supply 51, and motor power supply 52 1s connected to
motor power supply controller 54 of controller 53. Electrode power supply
55 of power supply 51 is connected to measurement electrode 41, and

20  electrode power supply 55 is connected to electrode power supply controller
56.

That is, electrode power supply 55 applies the 3-MHz voltage and the
800-kHz voltage to measurement electrode 41, and measurement unit 57 and
calculator 58, which are connected to measurement electrode 41,

25  simultaneously measure the number of microorganisms. A measurement

value is displayed on display unit 59 provided at the back of front surface

cover 19.
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enbodi nent, the electrode insertion unit that inserts nmeasurenent chip 39
in vessel 22 through the opening from above vessel 22 retained by vessel 25
retaining unit 20 is provided. Therefore, the sinple vessel having the
bottomed cylindrical shape in which the opening is provided on the upper
surface may be used as vessel 22, so that therefore production cost of
vessel 22 can be reduced to achieve the reduction of the measurenent cost.
In the secondary exenpl ary enbodi nent, neasurenent chip 39 is detachably
nmount ed on neddangrdatioghipt 66tHLMIrate A lbw3Bispbonstittadt inngl & h#4 e £ct r ode
insertion unit), and mani pul ati on body 44 (constituting the 5 neasurenent
chi p separati supiipdyiniphdatipetaiins Abhsugle ventchcds,pliSelaphiaivg fRazud enent
chip 39 is inserted in vessel 22 is provided. Therefore, neasurenent chip
39 i s nomegpateredrddsont doedenot2 dnoﬁ‘){)(i}-n 18i sxshawgi ibystreasdrianBht. ¢, p 39
after the measurement. As a result, the hygiene effect can be enhanced.
101 n t hesvsidelond. dieohal bpp ehb sdidnmgas uigmaent sagh pwatzh 42 peg aemeectedur ri bs
61 are provided at_90-degree intervals outside the bottom surface of vesse
22 ad i ltouwemteplled 533 FIG 39, and driving protrusions 21 in FIG 26 nmay be
coupled to ribs 61. illustrated in FIG 26, because t drivin
protrusions 2 Saréesfg%ﬁ%\ﬂ%&@ﬁ’ éﬁ%@@%ﬁg%mnﬁt EPVHRE, Ohndir \iEsaRd
retaining unit 20 is rotated b tor 35, dri.ving protrusjons 21 .can abut
on ribs GERMRET | ARPPRTBRRE NBEIRG PG TGP rBtiAt &0V HEEereBE yinen
motor 35 i,s reyersel,y. rotated,,drivin trusions.21 can.abut..on, ri bs 61
on the retErBE FRgiishP sPeet 2e elep e Rh® it S LEE B SR Whe second
exenpl aré’pe%qgg di-TBR 4 uﬁ%a‘rh! %ﬁ%tt&a&ggaﬁ&l Eh@mé 88it) 35 that rotates vessel
10 22 retained by vessel retaining unit 20 around a vertically rotating shaft;
measurement chip-retaining unit 38 (constituting the electrode insertion
unit) that inserts measurement chip 39 in vessel 22 through the opening
from above vessel 22 retained by vessel refaining unit 20; and measurement
unit 57 that measures the microorganism using measurement electrode 41 of
15 measurement chip 39 that is inserted in vessel 22 by the electrode insertion
unit, wherein measurement chip 39 is detachably mounted on measurement
chip-retaining unit 38 (constituting the electrode insertion unit), and
manipulation body 44 (constituting the measurement chip separating body)
that retains measurement chip 39 while measurement chip 39 is inserted in
20  vessel 22 is provided. Therefore, reduction of measurement cost can be
achieved.
That is, in the microorganism counter of the second exemplary
embodiment, the electrode insertion unit that inserts measurement chip 39
in vessel 22 through the opening from above vessel 22 retained by vessel
25  retaining unit 20 is provided. Therefore, the simple vessel having the

bottomed cylindrical shape in which the opening is provided on the upper

surface may be used as vessel 22, so that therefore production cost of vessel
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hook- shaped engagenent portion 45 is provided on the |ower surface at the
front end of mani pul ati on body 44, and the | ower end side of through-hole
43 of neasurenent chip 39 is engaged wi th engagenent portion 45 when
measurenent chip 39 is separated. Alternatively, a structure in which 25
hook- shaped engagenent portion 45 is not provided at the front end of
mani pul ati on body 44 nay be adopted as illustrated in FIG 40. Wen

hook- shaped engagenent portion 45 is not provided, front end portion 62 of
mani pul aZ? oan bedyddded tvadesve hhe¢ he dugiprhol hedBeatureasutr @went chip 39 as
illustrated in FIG 40 while front surface cover 19 is closed as
illustrated i NoFfl@ se@ndary opempigry ronboduméntc eneanprenintathipr 3¢ he
measurenent, the lower 5 end of through-hole 43 of neasurenent chip 39 is
engaged $¢taghpblynmosmdeont nrmsezewenfrahilpubtainoms hody 34 (coantiteiieg ef or e
measurenent chip 39 is separated from neasurenent_ chip-retaining unit 38.
In openi Hy plshodsuinparEor gual), 1nd wpamipygwiipn kadvoAd vsaysaating she| ed
rearward (right side) in FIG, | e measurenment chip 3

f r omirea®iGRERERRCAIC ) Hisﬁpﬁﬁtépg%ﬁgtmﬁt @ﬁ?lnﬁr%ﬁﬁswwﬁf&r%iiﬁsﬁgégﬁgé ated
o ol o 30,000 A5 ST ASELSS L SMANLOOD 105, 05,81 PRESMIETEN o
rccon g LR 5L 955, S BhrR koo RPSRRT P FeeFBRt T
o e RS R G5 AR AR AR S g e LT RRVA

M croor gl SH ygéhﬁ&mﬁdmater 27 is performed such that, while front
surface cover 19 i opened, the upper portion of mcroorgani smcollecting

tooly20 30 I sppieked,hy kbm l%aﬂgéﬁl%_o@_fméﬂ@ v{?lﬁ&bge&%ﬁ‘% ifs‘i’%)ta%%gfﬁh?’ to

rotate vessel 22 through vessel ‘retaining unit 20 using notor :
On the ofipgrehand prbfiddconiiosddath ant@fvads bidkdide SIRMbALN ehfads nEgnt, when

front surface cover 19 is closed, the upper portion of m croorgani sm
col | ect i figsskP2d a8 Al Srh&IdAINNEIG by9 thel AichROpAAMLSBhE 1 ARINAE may
be coupled to ribs 61.
As illustrated in FIG. 26, because two driving protrusions 21 are
15  provided at 180-degree intervals, when vessel retaining unit 20 is rotated by
motor 35, driving protrusions 21 can abut on ribs 61 existing in the rotating
direction to rotate vessel 22. When motor 35 is reversely rotated, driving
protrusions 21 can abut on ribs 61 on the reverse rotation side to reversely
rotate vessel 22.
20 In the second exemplary embodiment, as illustrated in FIG. 33C,
hook-shaped engagement portion 45 is provided on the lower surface at the
front end of manipulation body 44, and the lower end side of through-hole 43
of measurement chip 39 is engaged with engagement portion 45 when
measurement chip 39 is separated. Alternatively, a structure in which
25  hook-shaped engagement portion 45 is not provided at the front end of

manipulation body 44 may be adopted as illustrated in FIG. 40.

When hook-shaped engagement portion 45 is not provided, front end

35



25 tool retaining unit (not illustrated) provided on the inner surface side
of front surface cover 19. According to the configuration of the third
exenpl ary enbodi nent, the operation to pick the upper portion of

m croorgani sm collecting tool 30 between the fingers is elimnated during
the elution of the mcroorganisns into pure water 27. Speci fically,
when mani pul ation button 32 in FIG 16 provided on the |ower portion of the
front surface of body case 18 is pressed, front surface 5 cover 19 is

unl ockedhatdns|6hhefl ymhhftddtibnomtodsurdidacevadeserinl Sthasughthede r dBedfin FI G
17. As illustrated in FIG 32, springs 33 are nounted on both sides
i n frontmsasfeeergohdp 3p0s Mlustudedtio HIiG. 40fwbie fmntfacbaapser 18 is As

descri bed above, when front surface cover 19 is unl ocked, the el ongated
springs @asadnas dnstrated3n e 3kt urned to the original state in FIG 31,
and front surface cover 19 is |ifted by the restoring force at that tine.
FIGS. 31 and 32 ¢opanisgdxent wﬁap%t?@&‘erdﬁ%@ﬁ@ﬁé@edﬁéa&we@h‘?maﬁhefl?‘aﬁ¥ surface
cover. 19 kfanot [ trated for the purgﬁfe of .easy un f an

| St andi

oper at i g 6F Phrqualy Bk 47 of deapatentochin 51 io FoErged TabR AEUY Sefber 19 i s
lifted, handl e 34 _provided.at .t he | pwer d of the front surfacg of front
slur f ace RBVOM Eig of gn@%]é’ igon o t4‘guf?xf% CIE Qf@rmfgs?%em??#%}alpaﬁ% Ydpened,
and vessel re§%L3hﬂg uni t 20 iste ose .fron1bogy3§as? 18 as iléys%rated in
FI G 18.5°R&19% STt BY PRI EPE J2UPPEtE® JBVer 28 18 WTHCRed o t he

er 20 _surfac ni of |, 22 r; i . e er
ggfface’%ﬁgﬁﬁﬁﬁ)S?HVéggell35¥S§§E¥H§%b%§$%%}ségukﬁfggggggggﬂééggk%g. gzpand
25, vessgel i iﬂ&ﬁ ted. I i Rgt he fac i f vesse
retainiﬁ%’gﬁg%'g%, %fﬁg?£%ﬁgl omggkbggt?5ﬁ&gﬁ%&%ﬁﬁ%§ﬁk?%%%%?%&gﬁ?ia

por tigon &Iig‘&%%éi%‘ixé%rﬁ% esSﬁ%%hE‘%&’&&ﬁé%& r@t AN DA by £PAS

t
illustrated in H 21A and 21B, pdre water 27 is stored in vessel 22
ret ai ned, s Meg IRdm tBLGh SH-RGI DB bf dDasabénenl LRG89\ el ement 31 of

m croorgani smcollecting tool 30 in FIGS. 20A and 20B is inserted in pure

Therefore, measurement chip 39 drops in vessel 22.

Accordingly, when front surface cover 19 is opened after the
measurement, measurement chip 39 is taken out from vessel retaining unit

15 20 while stored in vessel 22, and discarded as a medical waste.
THIRD EXEMPLARY EMBODIMENT

In the second exemplary embodiment, the elution of the
microorganisms into pure water 27 is performed such that, while front
surface cover 19 is opened, the upper portion of microorganism collecting tool

20 30 is picked by the fingers of the right hand, for example, to rotate vessel 22
through vessel retaining unit 20 using motor 35.

On the other hand, in a configuration of a third exemplary
embodiment, when front surface cover 19 is closed, the upper portion of
microorganism collecting tool 30 is retained by the microorganism collecting

25  tool retaining unit (not illustrated) provided on the inner surface side of front

surface cover 19. According to the configuration of the third exemplary

embodiment, the operation to pick the upper portion of microorganism
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water 27. Before collecting elenent 31 of m croorganismcollecting tool 30
in FIGS. 20A and 20B is inserted in pure water 27, collecting elenment 31 is
inserted in the oral cavity to collect the mcroorganisns in the oral
cavity. As illustrated in FIGS. 24 and 25, collecting elenent 31 of 5

m croorgani smcol lecting tool 30 is inserted from above in retaining body
23. At this point, as illustrated in FIGS. 24 and 25, because front surface
cover 19 is turned behind the space above the upper surface openi ng of
vessel 2@llechagwopk 30 betwser the dingect inglimieawdt d@ingfthriednoon géiihem
collecting tool 30 in retaining body 23 can extrenely easily be perforned.
10As i | | msenoar@ohismsEn@Spugd waher 28, protrusion 29 is provi ded on the | over

portion of the bottom surface of vessel 22. As illustrated in FIG 26,
driving protrd%W%ﬂﬁgﬂSL§4ﬁmwmﬁééﬂﬂ@ﬁﬂﬁﬂeﬂﬁﬁ%ﬁ8ﬁﬁ§ﬂ“¥éﬁépﬁﬁ”@@%géﬁh?etalning
unit 20 that retains_ vessel In the third XF npl ary

embodi nelewergpont mnsofbéh%ﬂ?rome%é@@n%bo‘éﬂm%sqé 39 li’l"r?sli?‘g ropt |S§r§‘?\§€|nt ed on

measur enent Chlp r in nit 3 ro |ded n the i rface.of front
surfate CO@ELYHg un Ei()&er& g‘égh‘ilﬁiﬁ‘%ﬂ f\{' %?F‘e‘l’ﬂve& %glu sEHEEMY into a
rectanguﬁgﬁeﬂ%ate shape as illustrated in FIG. 27, connectlon el ectrode 40
to neasu chi p- retalnlng unit 38 is provided at an upper end of

oo e or T dllRunafed B ETRASH. spr?égseiiﬁa%%‘.?rgﬁuﬁ SR IS B o0 e
d

b e asufl RERRRAE Ly 200, ek R 5t TRl ?%3”@0 %rﬂe%gﬁ%%%" ° 40

el ectri C%&n%ﬁ&%ﬁ%@ﬁ%&f GANACEL hong AliIB.IdReS eg;hbﬁgaﬁgd springs 33 in

Speci fica ectrode insertion unit inc nt sur ace cover 19

and ﬂ?aSFm ML, %ﬂl n%Hacb rﬂh@ 9)1 %11’1&1 3Brte AS FIC. B3t Bﬁﬁ%ﬁ‘tnsf thee &fer When

front surface cover opened in the electrode insertion
unit aboyg 1¥Qﬁ’§e@1 b%%heéleﬂm%&g &IFeatatGihial thAser Figy. parin@BZonegRsYFAEENT

chip-retaining unit 38 is oriented upward froma horizontal position.

Ther ef or ghe GRBPAELITEEIRThEIECaAR fAint@AsAHERRBE 101k P03 IIeatRa Aok Y
the purpose of easy understanding of an operation to lift front surface cover
19.

15 After front surface cover 19 is lifted, handle 34 provided at the lower
end of the front surface of front surface cover 19 is grasped, front surface
cover 19 is lifted and opened, and vessel retaining unit 20 is exposed from
body case 18 as illustrated in FIG. 18.

As illustrated in FIG. 22, because cover 28 is attached to the upper

20  surface opening of vessel 22, cover 28 is detached from the upper surface
opening of vessel 22. At this point, as illustrated in FIGS. 24 and 25, vessel
22 is inserted from below in the upper surface opening of vessel retaining
unit 20, whereby the lower portion and outer circumferential portion of
vessel 22 are retained by vessel retaining unit 20.

25 As illustrated in FIGS. 21A and 21B, pure water 27 is stored in vessel

22 retained by vessel retaining unit 20, and collecting element 31 of

microorganism collecting tool 30 in FIGS. 20A and 20B is inserted in pure
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5 be nounted on neasurenent chip-retaining unit 38 while the neasurenent
chip insertion port of neasurenent chip-retaining unit 38 is visually

checked. After the state in FIG 28, when handle 34 is grasped to
turn front surface cover 19 frontward and downward to cover the front
surface of body 10 case 18 as illustrated in FIG 29, neasurenent chip 39
is inserted in the upper surface opening of vessel 22. Wen handle 34 is
further lowered as illustrated in FIG 30, front surface cover 19 is

| ower ed Wwatdrh®7.st Beforé moBéing 6]enamdt 8heffmantoigunianectievieng 160l 80 | ocked.
At this point, neasurenent electrode 41 of neasurenent chip 39 is dipped in
pur e watigr FRISoR04esskbR0BAs ihSeiN@ mn fontw sienf 2t eolovieng 2ement 8hesed to
the state in FIG 16, the upper portion of m croorgani smcollecting tool 30
i s ret aiimedrtey inHberiret oovigatt sthesblthe apicneprigesismetmid peplipavity( not
illustrated) provided on the inner surface side of front surface cqver 19.
According to the dbrftrajedainof1of. t Ré wmdr dexeritciing estpadmient, oflinl i ke

t he second exenplary 20 enbodi nent, the operation to pick the ypper portion

of mifcr oRRGantERiew| sadlecing teelotl soinseripseiomnabvenigeredaidng oaY fat ed

during the elution of the mcr.o i Ss into pure ter 27 Fr ont
surface-%B@%@l%gnﬁsaqH@Eﬁgﬂegdnt t%%@q F| ECANES U EARSrOVET ect r ode
41 of negsurement ip.39 is dipped in pure water 25 27 of .vessel 22, and
e uppeld HoReTsH GRS cRgaR DT de MEEA g s CDSBRE of SEXCT by ¢ he

' [ | l.ect I N ' i1l -ed),. hi
gﬁﬂ‘? %C” s TPEh ﬁﬂf‘?%%fé?'%%}fs%?%%%a%f%g%%‘f'ni%g?%a&?%’?!%) ;f 1?elg)t;>250t25' ) |
ererore, [ . ot or n , an
2 ¥ER3RL Kol UTNRMAL D ROCh 51 BE BLEH B

driving protrusi ot Fusi-on engaged with each other,

therggpy rotat iz?@ élgm“x‘?czgjgedzﬁl ﬁe@%ﬁeaﬁggsu RRE LR 29N ngPUic{éHO&K gaQi sm

col l'ecting too retained by t i croor gani sm col | ecting tool

retai ni ngnidor(Ratof dgleuﬁétm&l%q}rfad@ ST QLEaRH SMAGCAlkeakikAd i G 3G i s not

rot ated but intained in a constant state. At this point, as described

above, V@s$glg BrotirSsioal 21 ed pbyyiaBl An 8% LbiteHoRuYRSS O veetdl f@té‘ﬂﬁﬂ%i t 20
for a set timer time (for exanple, 10 seconds). 10At this point, the whole

ci rcuntf e £RC® tHatt@mRivegsdlady 23 of vessel 22 is divided into three
portions, elution groove 25 exists in the divided portion, and el ution

protrusi on 24 Jrsthy i dlegeapldiivermbadimait; aunhirgiht,ahesstfeacat chiyer ef or e,
the pressure is applied fromthe outside to collecting el enrent 31 of

m cridor gahis RGOk és mnmttdoh BOadhyrenodrat ddp ektdinomng pnat3usrondedlon 24.
Therefore, the m croorgani sns (bacteria) collected by collecting el enent 31
are ext rigweinpeefstiettced|fyord| mredeicover plre water 27 in retaining body 23,
and the next nonent, the m croorganisns are widely eluted into pure water
27 in vessel Xpadificalih retamiremegt sbie 3955 formed into a rectangular plate

shape as illustrated in FIG. 27, connection electrode 40 to measurement
chip-retaining unit 38 1s provided at an upper end of measurement chip 39,
20  and measurement electrode 41 is provided at an lower end of measurement
chip 39.
Accordingly, when an intermediate portion of measurement chip 39 is
picked to mount connection electrode 40 on measurement chip-retaining unit
38 as illustrated in FIG. 28, the electrical and mechanical connections are
25  established.
Specifically, the electrode insertion unit includes front surface cover

19 and measurement chip-retaining unit 38. As illustrated in FIG. 28,
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Then, for exanple, a 3-MHz voltage is applied to nmeasurenent 20 el ectrode
41 to collect the mcroorganismeluted in vessel 22 to the portion of
nmeasurenent el ectrode 41. At the sane tine, for exanple, an 800-kHz voltage
is applied to neasurenent el ectrode 41 to neasure the nunber of

m cr oor gani sns. Because the neasurenent of the nunber of mcroorganisns is
well 25 known by the prior literature, the description is sinplified for
pur poses of clarity of description.. In the third exenplary enbodi nent,
during twkemdasuraménte ofverhtd nubfted add wpenedrigathes alectrvds sivkertatmi ni ng
unit 20 and vessel 22 are rotated by notor 35 to increase the opportunity
of bri ngimy abloge nessebRgani swesdidmhertedhip tedertion pegse] mpasyreosent o
measurenment el ectrode 41. In the state jin which the nunber of

i cr oor gdp SRR N GrERYIRE FitriedgurersiirereathoevoptaposiBen shaped
mani pul ati on body 44 constituting the nmeasurenment chip separating body is
inserted in tHmsugfraotanestipp efgatroderd pbpegetragnenhehipr e arsi® portion

of measyrenment chip 39 as illustrated in FIG . Thi oint wll be

descPi betf MRuase PP.m%S‘iu?an@aF&“P'rrﬁFﬁlpfl@ unY g%é’“hi&nﬁb%%%ﬁ‘“ﬁ%’a@ 44 is
retreated.rearward until asurenent chip 39 i.s.|owered_,to.vessel,,22. As

Tl ustr i Piserien 'BOre M drar oD 1 TS TG P G PRI ecti on
of frontkfu%fgce cover 19 before neasurenent chip 39 is conpletely | owered
to vessél™®%2°®As can be seen from FIGS. 27, 33B, and 33C, because

through- hol e %5%1"5512@(53&198@11 @uég,n%ﬂ%nglg%rpdlé%i Ts %Ie slt}r)ieeﬁﬁéol: IIJSO% 111|: S

mani pul ati on BO can protrude even ore neastire

conpl et g fAc%V@rV%g 'lggrontwaf%? agg gﬁ%x{v@ﬁtﬁgtd E'm@rq;hegfg&nt 5‘%&? beResy

engagement portion I'S provi on a lower surface at t ront ‘end of

manijpul akison DOV 144 A0E ihherd ousT nfRdusddenphihBoughniiel@ a4 fhe
measurenent chip 39 is engaged with 20 engagenent portion 45 when

nmeasur engiferChlPa@OohsnisePAT @ls86l 22. When handle 34 is further lowered as

llustrated in FIG. 30, front surface cover 19 is lowered to the state in FIG.

16, and the front surface cover 19 is locked. At this point, measurement

electrode 41 of measurement chip 39 is dipped in pure water 27 of vessel 22.

15 When front surface cover 19 is lowered to the state in FIG. 16, the

upper portion of microorganism collecting tool 30 is retained by the

microorganism collecting tool retaining unit (not illustrated) provided on the

inner surface side of front surface cover 19. According to the configuration

of the third exemplary embodiment, unlike the second exemplary

20  embodiment, the operation to pick the upper portion of microorganism

collecting tool 30 between the fingers is eliminated during the elution of the

microorganisms into pure water 27.

Front surface cover 19 is lowered to the state in FIG. 186,

measurement electrode 41 of measurement chip 39 is dipped in pure water

25 27 of vessel 22, and the upper portion of microorganism collecting tool 30 is

retained by the microorganism collecting tool retaining unit (not illustrated).

At this point, measurement start switch 42 in FIG. 16 is pressed.
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In the third exenplary enbodi nent, the nunber of m croorganisns in vessel
22 can be neasured in the state in FIG 30. However, as illustrated in FIG
28, when front surface cover 19 is opened and cl osed after the nmeasurenent,
measurenent chip 39 is largely lifted out of vessel 22 25 along with front
surface cover 19, and neasurenment chip 39 is in the state in which the
nmeasurenent is already perfornmed in vessel 22. That is, as illustrated in
FIG 28, when neasurenent chip 39 is lifted along with front surface cover
19 after the rEasefceaenisselindasiingbinit 20rie roadter] IR7moont 85 i AGGL 128,

m croor gani sns adhering during the neasurenent is carelessly spattered or
drops ontml thivifig protrpeidd 8 oud poweuspar £9 aiveoéngdageat wstlhy #ade otlomer 19.
Therefore, in the third exenplary enbodi nent, 5 mani pul ati on body 44

const i t uthienegp3t heanmgsieseste??. chi p separating body is provided as descri bed
above. Speci fically, when the nunber of mcroorganisns is neasured
usi ng neasur eri?eawu@qnit@esgppwamy{pnm%mlﬁmﬁ%mtwéleé%pgoml 430 g%
measurenent chip 39 is dipped in pure water 27 as illustrated in EIG 30,
10 nméni pietaknesPybidgymaropEgagp 165?1%rtaaﬂewtaﬁnpﬁr%@Euq’fdllélst}@t%dl

measur enment chip  39. i The mechanismin FIGS., 31 and 32 cause

mani pul aw%fﬁowavsmw%l@cwstm&d%@ 15 B olated kit ShpinEraed2y 4 GORHENkt at e i n

FIG 30, aand causes manipul ati on body 44 to retreat fr he state.in FIG
50 to tabtars FRoprantoes 265 SRl ahest: birbhay 5araaldd PiaBPITTovi ded on

cylindrigal ide tube, 46, and .guj tube 46.is fi.xed o bod ase,18. In

gui de tu Oﬂgg“%ﬁﬁ? SFEFP8H§BHB§%QQ??%Zhﬁﬁ%ﬁ%uﬁfa &t #%mtﬁ%M¥ %? g?rection

opposite_t ont surface cover 19 by spring 47 in FIG 29. FIGS. 29 and 31
&Bodh

i |lustrat€ thi’s state. Wien front surface cover 19 is further pushed down

fr oyt he stat %’U! ri%g)é)ll:xzte‘ h% %ﬁ&et&%uﬁﬁ}gxﬁéenof Jéecélagﬁ BATELY of VO&R!

t
measur enent el ec 1 of neasurement chip 3 pped I n pure water 27,

cam pl atg) 48 cii§icfe?‘r’1‘ﬁ{tﬁgt M dRRnst 3l bR FFbGe 35 bOisthensliAt Bidiled! G 32

in conjunction w owering operation of front surface cover 19,

t her eby SAURINNG BN RIdrAHFARuBREY2 A% bERASE IdHdEnOMhRert HigciEhdeeatial
measurenent chip 39. That is, because 25 the upper portion of camplate 48

pr ot r udegurifice heHerBfthre diH€ ¢lrb urdhis CApplsed rsithe Sftsidons coUeéase cover
19 (the side of nmeasurenent chip 39) conpared with the | ower portion of cam

pl at e 48lehheat BIpgFmipesdicaniah colmiph@t@l 48 bypushesd shanrtiqupaitirasiopsn 49 of
mani pul ati on body 44 onto the side of front surface cover 19 (the side of
measldr enbht Theyel@®) tlastamopgatisndd biastdrmpenddctefishyacalBstintg, clemenpul at i on
body 44 invades in through-hole 43 of neasurement chip 39 as illustrated in
FI GS. 33Bl and ¢3B8€mely effectively eluted into pure water 27 in retaining body 23,
and the next moment, the microorganisms are widely eluted into pure water
27 in vessel 22 through elution groove 25.
Then, for example, a 3-MHz voltage is applied to measurement
20  electrode 41 to collect the microorganism eluted in vessel 22 to the portion of
measurement electrode 41. At the same time, for example, an 800-kHz
voltage is applied to measurement electrode 41 to measure the number of
microorganisms.
Because the measurement, of the number of microorganisms is well
25  known by the prior literature, the description is simplified for purposes of

clarity of description. . In the third exemplary embodiment, during the

measurement of the number of microorganisms, vessel retaining unit 20 and
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5When mani pul ati on body 44 protrudes onto the side of front surface cover
19 (the side of neasurenent chip 39), spring 47 is conpressed as
illustrated in FIGS. 30 and 33A FIGS. 35A and 35B illustrate the
state imediately after front surface cover 19 is |lifted by the restoring
force of spring 33 in FIG 32 after 10 the neasurenent. At this point,
because protruded flat surface 50 in FIG 33 exists in the upper end
portion of the camplate 48, nmanipul ati on body 44 does not retreat but is
mai nt ai nedsein2Zags veatgbbi totori Iimedinetelsg tdfet @pdirtonty slibfiagengbher 19 is
lifted. However, because connection electrode 40 in the upper end portion
of 15 measuvergemisiohidpffased sidelyvaimeshsby 2felsartenmasswienpntetlattnpdgy uni t
38, connection electrode 40 is slightly lifted as front surface cover 19 is
slightly¥}ifted as illustrated in FIGS. 35A and 35B. As a result,

hook- shaped engagenent portion 45 of mani pul ation body 44 is engaged with
the | ower end Iﬁoaﬁ eftefin FrloghHheonamder ol maaagrsRismscH presoused
illustrated in FIG 20 3

W CHit R e T EE GBS GRS AR TR | RBRn TR ( CenSE e pp
separ at PeTPERT PR HR GEP BT B [ Retrted 1py Ryt r Bgle POl T30 f ace
ne'a oot DRI Db Pen BERp At disiPe” P s T A ket Mg for ce
measur enent LAl B T B0 et ward Then s i 1 ustrated in FIG 368,

the portion isppLessad @aRISholdfdfeaeh! Surfaoe, pliye
above,

S :
As descri bed ecaluse "hook-shaped engagenment portion 4§ﬁ?é provi ded

o, ke 5ty gl ks ol e Bl WK o
iI1ustrapgdrid {6l ®s836B2.  As illustrated in FIG. 30, manipulation body 44
protrudes toward the direction of front surface cover 19 before measurement
chip 39 is completely lowered to vessel 22.
As can be seen from FIGS. 27, 33B, and 33C, because through-hole 43
15 made in measurement chip 39 is vertically long, manipulation body 44 can
protrude even before measurement chip 39 is completely lowered.

As illustrated in FI1G. 33C, hook-shaped engagement portion 45 is
provided on a lower surface at the front end of manipulation body 44, and the
lower end side of through-hole 43 of measurement chip 39 is engaged with

20  engagement portion 45 when measurement chip 39 is separated.

In the third exemplary embodiment, the number of microorganisms
in vessel 22 can be measured in the state in FIG. 30. However, as
illustrated in FIG. 28, when front surface cover 19 is opened and closed after
the measurement, measurement chip 39 is largely lifted out of vessel 22

25 along with front surface cover 19, and measurement chip 39 is in the state in
which the measurement is already performed in vessel 22. That is, as

illustrated in FIG. 28, when measurement chip 39 is lifted along with front
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On the other hand, a portion above through-hole 43 of neasurenent chip 39
is retained by nmeasurenent chip-retaining unit 38, the portion above

t hrough- hol e 43 of neasurenent chip 39 is inclined forward conpared with 10
the portion bel ow t hrough-hol e 43 of neasurenent chip 39. FIG 37
illustrates the state in which front surface cover 19 is further |ifted.
When front surface cover 19 is lifted to the position in FIG 37,
connection el ectrode 40 of nmeasurenent chip 39 is separated from

measur enaffa@hi veet B9 nifigr uthid B8asutentdrits podetiralblyompursumfagee 2over 19
is 15 opened upward by handle 34 as illustrated in FIG 28, and then

measur enemttagiing 3Bei sipickesnicnts fadmnessdura®z the meagyrentpantt hé r d
exenpl ary enbodi ment, one of the features is that, even if front surface
cover 1%cHrelaspbnephttensdsur drapntonghithedoontspersion pr levgeropertsim oefeat 22 in
conjunction with the opening operation. 20Therefore, even if the opening
oper at | ofRdRed r efer s U acel kedrel o sthyer frde gxepplaryinat@Podment ai ni ng
the m croorganj sns adhering during the neasurenent. is not carel essly

spat Per ceFa@PHEEONRAYHHb FORHHE IRt Y BES IR RinclyP 5195\%%‘31}36?’9&8 A8 of front
surface COV%@%%Q’ SO th%aa desirabl e situation is obtained froma hygi ene
vi ewpoi ntEov; ag Aesqri énpl ary enbodiment, as illustrated in FIG 37,

in order to pigk o t1 asur epent %Qg retai ned by .mani pul at.i on_body 44,
when connect | P B o daiero i R or R e GReRAEC U BHRR ohi p
39 i icked t | i ght.l [ 40 4 ' d
39,15, PLASHL SRl OOy BLCTRAOTRHAN B SRR AE auagd

Wi th thr&‘éﬁ@a&g{ﬁ%ﬁ?}bﬁ;@@%@@ﬁ‘}% RORE WPhted % 0hs TROLAULAL LPTTEORY 44, SO

t hat measurene can op 1 n vessel n order that 5

meas e”ﬁ%hi]glgia@ioﬁg l%df&pszifi niy e%.ﬁ%'adgz’prétrm@hptiha_tﬂh‘??u q¥,1d ngbudicng front

end portion at the front end nmay be used as mani pul ati on body 44 as

iITustraiedshiefibG 8. 39, As illustrated in FIG 38, because
dropped neasurenent chip 39 is retained in vessel 22, the trouble is not

gener ated fronThéendthgneds ihOFMESWRPDIamd. 32 causes manipulation body 44 to
protrude from the state in FIG. 29 to the state in FIG. 30, and causes
manipulation body 44 to retreat from the state in FIG. 30 to the state in FIG.
15  29. Manipulation body 44 is slidably provided on cylindrical guide tube 46,
and guide tube 46 is fixed to body case 18. In guide tube 46, manipulation
body 44 is always biased in the rear direction opposite to front surface cover

19 by spring 47 in FIG. 29. FIGS. 29 and 31 illustrate this state.
When front surface cover 19 is further pushed down from the state in
20  FIG. 29 to the state in FIG. 30, namely, when measurement electrode 41 of
measurement chip 39 is dipped in pure water 27, cam plate 48 is lowered
from the state in FIG. 31 to the state in FIG. 32 in conjunction with the
lowering operation of front surface cover 19, thereby causing manipulation
body 44 to protrude onto the side of measurement chip 39. That is, because
25  the upper portion of cam plate 48 protrudes in the front direction which is
the side of front surface cover 19 (the side of measurement chip 39) compared

with the lower portion of cam plate 48, the upper portion of cam plate 48
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In the third exenplary enbodi nent, when front surface cover 19 is opened
after the neasurenent, because neasurenent chip 39 and m croorgani sm
collecting tool 30 are stored in vessel 22, vessel 22 is taken out from
vessel retaining unit 20, and measurenment chip 39 and 15 m croorgani sm
collecting tool 30 are discarded as the nedical waste along with vessel 22.
Therefore, vessel 22, nmeasurenent chip 39, and m croorgani smcoll ecting
tool 30 can be discarded as the nedical waste w thout touching pure water
27 in vessHes2RandDHkGondini 49 v tmatgsilstien bodyrat obtocke didegofafrofior
perform ng the above operations. As illustrated in FIG 34, notor 35 is
connect edirfacenmtver 1Pdter sidapiinyeds2remepowbip S @axﬁpla@ntﬁ molberergbwer
supply 52 is connected to notor power supply controller 54 of controller
53. El echs ode mpswbr  supppylaBrof bpbned4 suppidessini stheongediodd #6 of

measur enent el ectrode 41, and 25 el ectrode power supply 55 is also

connect edleasurseeRt Jrip 3@0&/@9111%@%195} 1@%&@%4)@ agg.3 3fﬁ is, electrode power
supply 55 applies the 3- val tage and the 800-kHz volta eto neasurenent
el ectrode 41, %@nn%agmléﬁi@ﬁp boglyi 44 B?O‘faﬁée%ar% kg sidesel IrgRt enriaee
connected to peasurenpent .el ectrode 41 Itaneousl measur e the nunber of
mi cr oor gIVEE K’ gfeupé%@ﬁwam%l t dhig 5%% a?gpé”&l%# diSs SPEPTET

Pl st r ABHtBRr SR SE & T 5380 (n R G 34 s Lo orton unit 8o

FIGS. 35A and 35B illustrate the state immediately after front
surface cover 19 is lifted by the restoring force of spring 33 in FIG. 32 after

10  the measurement. At this point, because protruded flat surface 50 in FIG.
33 exists in the upper end portion of the cam plate 48, manipulation body 44
does not retreat but is maintained in a given position immediately after front
surface cover 19 is lifted.

However, because connection electrode 40 in the upper end portion of

15 measurement chip 39 is retained by measurement chip-retaining unit 38,
connection electrode 40 is slightly lifted as front surface cover 19 is slightly
lifted as illustrated in FIGS. 35A and 35B. As a result, hook-shaped
engagement portion 45 of manipulation body 44 is engaged with the lower
end portion of through-hole 43 of measurement chip 39 as illustrated in FIG.

20  35B.

FIGS. 36A and 36B illustrate the moment in which front surface
cover 19 is further lifted from this state. As illustrated in FIG. 36A,
manipulation pin 49 of manipulation body 44 is separated from flat surface
50 of cam plate 48 by lifting front surface cover 19, and moves to the

25  inclination portion of cam plate 48.

As a result, manipulation body 44 retreats rearward by the restoring

force of spring 47, whereby a portion below through-hole 43 of flexible
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t he power supply manipulation unit. Al though switch 36, display |anp 37,

and neasurenent start switch 42 in FIG 18 are not illustrated in FIG 34,
switch 36, display lanp 37, and neasurenent start switch 42 are connected
to controller 53. 10 FOURTH EXEMPLARY ENMBODI MENT A fourth exenpl ary

enbodinment is different fromthe third exenplary enbodi nent in that, as
illustrated in FIG 41, vessel 63 having a inclined bottomsurface is used
i nstead of vessel 22 having the flat bottom surface of the third exenplary
enbodi mentasurebldat ddp 3BEFEhAbvid reddwenrdot (Threns ak filostrefed/es §é(:. 88Bused in
the fourth exenplary enbodi ment is configured to be inclined upward from
t he out ethegiortionfiepentsedl agninétade omeretall pirigcbofiye8l ¥8rti cal 1y di sposed
on the bottom surface of vessel 63 to the inner wall surface of vessel 63.
More speci fi cdld fesarbeechabesmsentise book-shepselergagememaldriien 42 1an angl e
of 30 20degr ees. Therefore, a water flowis forned in a vertica
di rect | aprozidead ptigheadreat endmignasipulgipny hedyidds éb?g}aﬁ't@ﬁs thoacthe i a)
eluted in pure water 27 of vessel 63 |ncreas%efs@}?£|e opp nlty of comi ng
cl 0sé t dhwpashiheheds @ BeppBranant 6RIBESHIHERY é’ﬁlFﬁP U rey sk 2% he
measurengnt tine, hortened. 25 More partlcularly, during the
g%%‘ip*é%gﬁ

measur e 1'3\?% ing unit 20 and vessel 63 are rotated by notor
our o vater 27 0% thargRYy SR BR b e oWt Bplech S oh ffta? Sﬁﬁ%ﬁn&ﬁ%é???oﬁf
Spiral S0P ﬁfaarf%? °¥1iﬁ'ﬁf?ﬂ@?%%Hf%?@ssn@"e%ﬁé)fe%gnf’n  EattSSing bk 3R T o
E?:E:Sm;en fERle A aiens P sha TULBES e 13&??%"@5%{* FLEELTER 5 the

bot tipm sl rf&%o?lfbewséﬁ@;oéghmmg of Wk tehlen® LA fyP ..Of vessel 63.

Therefore, pure wa vesse ses a ong t e inclination surface

of the bOttomIsl‘Gf?‘Fﬁh%ftré’t%%ﬁé séa%eem%mmo& durd R%ovet 8b if ekl si ng
al ong the inner surface of vessel 63, and pure water 27 forns a

falling nater Whow fhaw BerabonReviNa ool Bifted £ YRE g,:rc%ﬁﬁlmlmsm@am in the
outer circunferential 10surface of retaining body That is, the water
flowis d@mEedohn cldi@roRy tiCadf dnbeehdc@flent chip 39 is separated from
measurement chip-retaining unit 38. At this point, front surface cover 19 is
15 opened upward by handle 34 as illustrated in FIG. 28, and then
measurement chip 39 is picked out from vessel 22.
In the third exemplary embodiment, one of the features is that, even
if front surface cover 19 is opened, measurement chip 39 is not lifted out of
vessel 22 in conjunction with the opening operation.
20 Therefore, even if the opening operation of front surface cover 19 is
performed, pure water 27 containing the microorganisms adhering during
the measurement is not carelessly spattered or does not drop onto the front
portion or lower portion of front surface cover 19, so that a desirable
situation is obtained from a hygiene viewpoint.
25 In the third exemplary embodiment, as illustrated in FIG. 37, in
order to pick out measurement chip 39 retained by manipulation body 44,

when connection electrode 40 in the upper end portion of measurement chip
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The m croorgani snms (bacteria) eluted in pure water 27 nove into the strong
rising water flowto rise along the inclination surface of the vessel
bottom surface, and reach nmeasurenent el ectrode 41 (FIG 33A) of 15

measur enent chip 39. Accordi ngly, the m croorgani sns (bacteria)
eluted in pure water 27 of vessel 63 increase the opportunity of com ng

cl ose to neasurenent el ectrode 41 of neasurenent chip 39. As a result, the
m croorgani smelution tine can be shortened while the nmeasurenent tine is
shor t ene?f is20ibbediés clichdy raoew egnndodiom electrodadiOsim teumway detttiof t he
present invention includes: the bottoned cylindrical vessel that includes
t he upperf sesdedc@2opeaterdy; bdad, trheasyteirrdrti chlp r 29 aisnidazprizadyd dmsPosed
vertically on the bottom surface in the vessel, and has the collecting

el enent {hrovglidelod3tHenaagemean dosbeni Bhobmamputasss haped4nidetbal gani sm

coll ecting tool being 25 inserted‘Ln he retaining body_fromthe upper
sur f ace BpafgeRthe . uPdl PRy BRSUY r&HOPe|ift iVSﬁSGBr &Er usiBnsr dhp ngwal |

shape formed in an axial direction of the retaining,bod t .predeterm ned

i nt ePval BeAPYIEMER lp%ﬁéﬁ‘.ﬂaﬁ i ygesel 28 7 A prl P@@%ﬁ/%ﬁﬁép%ﬁ ?? and t he

el ution grooves, ch formed to cut through,a side.surface,of the retainin

body 11 dmd RerRan TRCA: 6BE TS, fuf dheb et By bniutt i bedy M3t or ol M

of first...elution. rusi ons. That is, in the present i ti ,
Ristiay P s, 1o 1

because lg fetaining body is vertically disposed on the bottom

surface in th%s"ﬁ%?sgckatetdhﬁl soh! agt wgafgee{fﬁﬂ,g)&ﬁfﬁ‘ékgg%xﬁgﬁ Eﬁ%’g?ﬁ% end

portion of thé'ro aped m croorganismc i ng Is In from

the upper. sihacs p&eal nQZ,Ofthé h&o¥ERS L - not generated from the hygiene

10  viewpoint.

In the third exemplary embodiment, when front surface cover 19 is
opened after the measurement, because measurement chip 39 and
microorganism collecting tool 30 are stored in vessel 22, vessel 22 is taken
out from vessel retaining unit 20, and measurement chip 39 and

15 microorganism collecting tool 30 are discarded as the medical waste along
with vessel 22.

Therefore, vessel 22, measurement chip 39, and microorganism
collecting tool 30 can be discarded as the medical waste without touching
pure water 27 in vessel 22.

20 FIG. 34 illustrates the control block diagram for performing the
above operations. As illustrated in FIG. 34, motor 35 is connected to motor
power supply 52 of power supply 51, and motor power supply 52 is connected
to motor power supply controller 54 of controller 53. Electrode power
supply 55 of power supply 51 is connected to measurement electrode 41, and

25 electrode power supply 55 is also connected to electrode power supply
controller 56. That is, electrode power supply 55 applies the 3-MHz voltage

and the 800-kHz voltage to measurement electrode 41, and measurement
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At this point, because the plurality of first elution protrusions forned
into longwall shape in the axial direction of the retaining body are
provided 10 at predetermned intervals in the interior side surface of the
retaining body, the portion fromthe | ower portion to upper portion of the
collecting element abuts on the first elution protrusions fornmed into the

| ongwal | shape in the axial direction at predetermned intervals. Wen the
m croorgani smcollecting tool is rotated, the m croorgani sns can be el uted
f rom t heanihél7earibegdonlaton 58y winidthard owerecpol td sreasorarhentuplpetrogedtli on of
the collecting elenent of the m croorganismcollecting tool. The

el ut i on PYredteesouelc mdasume dheonember hfoudtroarganiemsur Paveagfirethent et ai ni ng
body fromthe inside to the outside between adjoining two of the plurality
of firstvadhetis shspdaved wsi displasThaiefImrovided at thobeghmilSrentepuxiaee 20 from
t he coIIecting el ement of the m croorganismcollecting tool can be el uted
to the V®¥selYt hrough the elution grooves. As a result, the nicroorgani sm

R L e
L, B SRS Gy U P
T oo S0l SO B Bl 15, RSl LY AT i B o o
CYLL ek SR PR ) AP b PR Bl I e

t he rod- ! organi smcol |l ecting tool being inserted in the
retainiﬁ%nﬁgggﬂg%g%?the upper surface opening, the plurality of first

el utjigon pHetg g PREVbLARNORAYBODIMMRRer formed in an axial direction of the

retaining body at predetermned intervals around the interior side surface

of the retai niNgfhady, ABfhJIAS ebMbbainghooMesdifRasH fREARMHLO GHEdt hrough
a side 10 surface of the retaining body fromthe inside to the outside

bet ween a@dinghlAi-PentMdisfent A8 thhtiral iltustftefliinSHI@] 4L, iv@Bs¢Ir6H husingns .

Therefore, the mcroorganismelution tinme can be shortened. That is,

in the pmelapd Hobwentshefhcebigoausicirsdhead vl vagsdical hneini thanfabddytons

vertically disposed on the bottomsurface in the vessel, the collecting
surface of the third exemplary embodiment in FIG. 22.

15 That is, the bottom surface of vessel 63 used in the fourth exemplary
embodiment is configured to be inclined upward from the outer
circumferential surface of retaining body 23 vertically disposed on the
bottom surface of vessel 63 to the inner wall surface of vessel 63. More
specifically, the bottom surface of vessel 63 is inclined at an angle of 30

20  degrees.

Therefore, a water flow is formed in a vertical direction as illustrated
in FIG. 41, and the microorganisms (bacteria) eluted in pure water 27 of
vessel 63 increase the opportunity of coming close to measurement electrode
41 of measurement chip 39, so that the measurement time can be shortened.

25 More particularly, during the measurement, vessel retaining unit 20

and vessel 63 are rotated by motor 35. At this point, as illustrated in FIG.

41, the rotating shaft portion of pure water 27 1s largely recessed while the
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15 el ement provided on the |lower end portion of the rod-shaped

m croorgani smcollecting tool is inserted fromthe upper surface opening of
t he vessel. At this point, because the plurality of first elution
protrusions formed into | ongwall shape in the axial direction of the

retai ning body are provided at predetermned intervals in the interior side
surface of the retaining body, 20 the portion fromthe |ower portion to
upper portion of the collecting elenment abuts on the first elution

pr ot r usi ewerfedfciderddttall figrtican@halihnshapeabd pbhgom i &k s €l roS0 bif parat
predeterm ned intervals. Wen the m croorgani smcollecting tool is rotated,
t he m creatgalll sigss.c dlihbeisebutpech]lfawarh hd dowhicl ferpedtinorsksladt.t he | ower
portion to the upper portion of the collecting elenment 25 of the

m cr oor gani smAbthiepoimy thedbbttom surface FheesselbBas igelomdespweat firdnor med t o
cut through a side surface of the retaining body fromthe inside to the

out si de Bet owten cagjpoifaranfialeudfca pleretpininglhody 3% véitictlyedsppenl on
protrusigons. Therefore, the mcroorganisns eluted fromthe collecting

el enént @ battom crabraganf sesedl Bactd he tivoer canallbeudhet ed vossehddvessel

t hrough the elution grooves. As a result, the mcroorganismelution tine
can be shbptedeise purs Waerel (pbaenied iorigahping ths pdimatigegupiaee of t he
retainin nit throygh the el ution. grooves, nanely, .intq the liqujd in the
vessel . TEFUPIPSITHE Al TEseRl T HiBHT R HSHRE SHC J6FI YIBE PERE Shfred.

i or oor QIS BOERTRG CbFThAt- GRE B G5 SRPBGut Ry BURdYE" 10 wi th
f gleéi )r(nl ﬁrﬁﬁ%gggngfo%gct%%néﬁt% c%x%dmfeggrlft%aﬁlzils\lur aé\éa‘ 1F§|1< %h(la IguIQ'Eci%r\x/xvfel\xl%;lslti]éYessel
g

10 surface of retaining body 23. That is, the water flow is formed in the
vertical direction.

The microorganisms (bacteria) eluted in pure water 27 move into the
strong rising water flow to rise along the inclination surface of the vessel
bottom surface, and reach measurement electrode 41 (FIG. 33A) of

15  measurement chip 39.

Accordingly, the microorganisms (bacteria) eluted in pure water 27 of
vessel 63 increase the opportunity of coming close to measurement electrode
41 of measurement chip 39. As a result, the microorganism elution time
can be shortened while the measurement time is shortened.

20 As described above, the microorganism counting cell of the present
invention includes- the bottomed cylindrical vessel that includes the upper
surface opening: and the cylindrical retaining body disposed vertically on the
bottom surface in the vessel, and has the collecting element provided on the
lower end portion of the rod-shaped microorganism collecting tool being

25  inserted in the retaining body from the upper surface opening, the plurality
of first elution protrusions of a longwall shape formed in an axial direction of

the retaining body at predetermined intervals around the interior side
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15/ bRi b I cVessel retaining unit idDriving protrusion | eMdtor 2Upper surface
openi ng 203Cotton swab 3aRod 4Col | ecting el enent 4aSwab portion 5Retai ni ng
body 255aSi de surface body 6El ution groove 7El ution protrusion

surface of the retaining body, and the elution grooves, each formed to cut
through a side surface of the retaining body from the inside to the outside
between adjoining two of the plurality of first elution protrusions.

That is, in the present invention, because the cylindrical retaining

5  body is vertically disposed on the bottom surface in the vessel, the collecting
element provided on the lower end portion of the rod-shaped microorganism
collecting tool is inserted from the upper surface opening of the vessel.

At this point, because the plurality of first elution protrusions formed
into longwall shape in the axial direction of the retaining body are provided

10  at predetermined intervals in the interior side surface of the retaining body,
the portion from the lower portion to upper portion of the collecting element
abuts on the first elution protrusions formed into the longwall shape in the
axial direction at predetermined intervals. When the microorganism
collecting tool is rotated, the microorganisms can be eluted from the whole

15  portion from the lower portion to the upper portion of the collecting element
of the microorganism collecting tool.

The elution grooves, each formed to cut through a side surface of the
retaining body from the inside to the outside between adjoining two of the
plurality of first elution protrusions. Therefore, the microorganisms eluted

20  from the collecting element of the microorganism collecting tool can be eluted
to the vessel through the elution grooves.

As a result, the microorganism elution time can be shortened.

The eluted microorganisms can be eluted out of the retaining unit
through the elution grooves, namely, into the liquid in the vessel. Therefore,

25  the subsequent measurement can easily be performed.

INDUSTRIAL APPLICABILITY
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8El ution protrusion 9Pure water 10Step portion 11Cover body 512Vessel
support 13Mounting unit 13aProjection 14Rotation tool 15Cotton swab
nounting unit 1016Switch 17Motor 18Body case 19Front surface cover 20Vessel
retaining unit

As described above, the microorganism counting cell of the present
invention includes: the bottomed cylindrical vessel that includes the upper
surface opening: and the cylindrical retaining body disposed vertically on the
bottom surface in the vessel, has the collecting element provided on the lower

5 end portion of the rod-shaped microorganism collecting tool being inserted in
the retaining body from the upper surface opening, the plurality of first
elution protrusions of a longwall shape formed in an axial direction of the
retaining body at predetermined intervals around the interior side surface of
the retaining body, and the elution grooves, each formed to cut through a side

10 surface of the retaining body from the inside to the outside between
adjoining two of the plurality of first elution protrusions. Therefore, the
microorganism elution time can be shortened.

That is, in the present invention, because the cylindrical retaining
body is vertically disposed on the bottom surface in the vessel, the collecting

15 element provided on the lower end portion of the rod-shaped microorganism
collecting tool is inserted from the upper surface opening of the vessel.

At this point, because the plurality of first elution protrusions formed
into longwall shape in the axial direction of the retaining body are provided
at predetermined intervals in the interior side surface of the retaining body,

20  the portion from the lower portion to upper portion of the collecting element
abuts on the first elution protrusions formed into the longwall shape in the
axial direction at predetermined intervals. When the microorganism
collecting tool is rotated, the microorganisms can be eluted from the whole
portion from the lower portion to the upper portion of the collecting element

25 of the microorganism collecting tool.

The elution grooves, each formed to cut through a side surface of the

retaining body from the inside to the outside between adjoining two of the
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1521Dri vi ng protrusion 22Vessel
25El uti on groove 2026El ution protrusion 27Pure water
30M croorgani sm col | ecting tool

button 33Spring

10

15

20

plurality of first elution protrusions.

28Cover

23Ret ai ni ng body 24El ution protrusion

29Pr ot r usi on

2531Col | ecting el enent 32Mani pul ati on

Therefore, the microorganisms eluted

from the collecting element of the microorganism collecting tool can be eluted

to the vessel through the elution grooves.

As a result, the microorganism elution time can be shortened.

The eluted microorganisms can be eluted out of the retaining unit

through the elution grooves, namely, into the liquid in the vessel.

the subsequent measurement can easily be performed.

Therefore,

Accordingly, the present invention is expected to be widely used as

the microorganism counting cell and the microorganism counter provided

with the microorganism counting cell.

REFERENCE MARKS IN THE DRAWINGS

1
1a
1b
lc
1d
le
2
3

3a

Vessel

Fixing hole

Rib

Vessel retaining unit
Driving protrusion
Motor

Upper surface opening
Cotton swab

Rod

Collecting element
Swab portion
Retaining body

Side surface body
Elution groove

Elution protrusion

50



34Handl e 35Mbtor 36Switch 37Di spl ay | anp 538Measurenent chip-retaining unit
39Measur enent chip 40Connection el ectrode 4lneasurenent el ectrode
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5 12 Vessel support
13 Mounting unit
13a Projection
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1548Cam pl at e 49Mani pul ation pin 50F at surface 51Power supply 52Mot or
power supply 2053Controller 54Motor power supply controller 55ElI ectrode
power supply 56El ectrode power supply controller 57Measurenent unit
2558Cal cul at or 59Di splay unit 60Mani pul ation unit
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20 53 Controller
b4 Motor power supply controller

55 Electrode power supply

56 Electrode power supply controller
57 Measurement unit
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61Ri b 62Front end portion 63Vessel CLAIMS 1. A mcroorgani smcounting
cell, conprising: a bottonmed cylindrical vessel that includes an upper
surface opening; and a cylindrical retaining body di sposed
vertically on a bottomsurface in the vessel for receiving a collecting

el ement provided on a |l ower end portion of a rod-shaped m croorgani sm
collecting tool inserted therein , wherein the retaining body is provided
with a plurality of first elution 10 protrusions of a |ongwall shape forned
in an axial digiecti @&ibof the retaining body at predeterm ned intervals
around an interior side surface of the retaining body, and elution grooves,
each forned t@&xut tthootighdacstide surface of the retaining body fromthe
inside to the outside between adjoining two of the plurality of first

el ution protruBd ons.Vet&l2. The nicroorgani smcounting cell according to
claim1l1, wherein the cylindrical retaining body is configured to
retain a side surface of the collecting elenent of the m croorgani sm
collecting tool inserted in the retaining body such that the side surface
of the collecting elenent is nade to

53



20abut on the plurality of first elution protrusions provided on the
interior side surface of the retaining body. 3. The m croorgani sm counti ng
cell according to claim?2, wherein the side surface of the retaining body
is divided into a plurality of 25 side surface bodies at equal intervals by
a plurality of elution grooves extending in the axial direction of the
retaining body, and the plurality of side surface bodies are vertically
provi ded on the bottom surface of the vessel. 4. The m croorgani sm
counting cell according to claim3CIwiafein the side surface bodies of an
odd nunber are provided around the 5 side surface of the retaining body.

5. The m croorgani smcounting cell according to claim3, wherein a wdth of
the elution groove in a circunferential direction of the retaining body is
smal | er than al.t hh okinessgafisar codnhgtchB, enimepoergani sm 10col | ecting t ool
inserted in the retaining body. 6. The m croorgani smcounting cel
accordi ng to o hottpedwydindirivah vpsael ahat incdbfideesnmgpel avifane ppenmgsi ons are
provided circularly at equal intervals around an axis of the retaining body
in a® imedior bottom

a cylindrical retaining body disposed vertically on a bottom surface in
the vessel for receiving a collecting element provided on a lower end portion
of a rod-shaped microorganism collecting tool inserted therein , wherein

the retaining body is provided with a plurality of first elution

10  protrusions of a longwall shape formed in an axial direction of the retaining
body at predetermined intervals around an interior side surface of the
retaining body, and elution grooves, each formed to cut through a side
surface of the retaining body from the inside to the outside between

adjoining two of the plurality of first elution protrusions.

2. The microorganism counting cell according to claim 1, wherein
the cylindrical retaining body is configured to retain a side surface of
the collecting element of the microorganism collecting tool inserted in the
retaining body such that the side surface of the collecting element is made to
20  abut on the plurality of first elution protrusions provided on the interior side

surface of the retaining body.

3. The microorganism counting cell according to claim 2, wherein
the side surface of the retaining body is divided into a plurality of
25  side surface bodies at equal intervals by a plurality of elution grooves
extending in the axial direction of the retaining body, and the plurality of

side surface bodies are vertically provided on the bottom surface of the
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15 surface of the retaining body. 7. The m croorgani smcounting cel
according to claiml1l, wherein a liquid is provided on the vessel, and a
cover body is detachably provided on the upper surface opening of the
vessel . 20 8. The m croorgani smcounting cell according to claim1,
wherein a coupling unit is provided on the outside of the vessel bottom
surface for coupling to a rotation driving unit that rotates the vessel.

259. A microorgani smcounter, conprising: a vessel retaining unit

t hat retvasmsl.t he bottonmed cylindrical vessel including the upper surface
openi ng of the m croorgani smcounting cell according to claiml with the
openi ng oriented upward; a rotation driving unit that rotates the
vessel retained by the vessel retaining unit around a vertically rotating
shaft; 4. dhhehdctavogenisnsentitong vell fe¢drding hseleim 3 whkasinement chip

in the 5 vessel through the opening from above the vessel retained by the
vessel retainithg sidetsurfang bodies of s pddsemmbentaramnovidest ansaylithe a

m croorgani smusing a nmeasurenent el ectrode of the nmeasurenent chip that is
i nsedt edsifip suktace o sbe refpining ktdyet rode i nsertion unit. 10 10. The

m cr oor gani sm counter according to claim9, wherein t he bottom
surface of the bottoned cylindrical vessel is upwardly inclined toward an

i nner wal | surfaqF of the vessel. . : . .
5. The microorganism counting cell according to claim 3, wherein

a width of the elution groove in a circumferential direction of the
retaining body is smaller than a thickness of a rod of the microorganism

10 collecting tool inserted in the retaining body.

6. The microorganism counting cell according to claim 1, wherein
a plurality of second elution protrusions are provided circularly at
equal intervals around an axis of the retaining body in an interior bottom

15  surface of the retaining body.

7. The microorganism counting cell according to claim 1, wherein
a liquid is provided on the vessel, and a cover body 1s detachably

provided on the upper surface opening of the vessel.

20
8. The microorganism counting cell according to claim 1, wherein
a coupling unit is provided on the outside of the vessel bottom surface
for coupling to a rotation driving unit that rotates the vessel.
25 9. A microorganism counter, comprising:

a vessel retaining unit that retains the bottomed cylindrical vessel

including the upper surface opening of the microorganism counting cell
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1511. The m croorgani sm counter according to claim9, wherein t he

vessel retaining unit is configured to rotate the vessel while retaining an
outer circunference of the vessel. 12. The m croorgani sm count er
according to claim 11, wherein 20the vessel retaining unit is forned into a
bottomed cylindrical shape including an opening in an upper surface.

13. The m croorgani smcounter according to claim12, wherein

the vessel retaining unit is provided with a driving protrusion that 25

pr ot r udegcchberBgdol £iupIWiRE tUBiopepimybdest@dnupRar@ut si de of the vessel
bottom surface. 14. The m croorgani smcounter according to claim?9,

wher ei n a rdtheiol @gtingdenit ndat rbartednhé venedludesinadrivasiy easaot
chip-retaining unit that detachably retains the nmeasurenment chip. 515. The
m Cr oor gahaisying owit eroaatavditcpityorakaing dhftswher ei n t he

measurenent chip is nounted above a horizontal position on the el ectrode

i nsertion unitan aldttdde imeadurement thai podests nsmenedrdmenthehipes ehe by
turning the nmeasurenment chip downward. 1016. A m croorgani smcounter,

conpii sivigsel through ghyepseing dram mlmyeutha vehenl yedpbiads by héebvessshed
cylindrical vessel including the upper surface opening of the m croorganism
countinqﬁééﬁnﬂ&é%%%dﬁﬁb to claim1l with the opening oriented upward:

a measurement unit that measures a microorganism using a
measurement electrode of the measurement chip that is inserted in the
vessel by the electrode insertion unit.

10
10. The microorganism counter according to claim 9, wherein
the bottom surface of the bottomed cylindrical vessel is upwardly

inclined toward an inner wall surface of the vegsel.

15 11. The microorganism counter according to claim 9, wherein
the vessel retaining unit is configured to rotate the vessel while

retaining an outer circumference of the vessel.

12. The microorganism counter according to claim 11, wherein
20 the vessel retaining unit is formed into a bottomed cylindrical

shape including an opening in an upper surface.

13. The microorganism counter according to claim 12, wherein
the vessel retaining unit is provided with a driving protrusion that
25  protrudes toward a coupling unit provided on the outside of the vessel

bottom surface.
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a rotation driving unit that rotates the vessel retained by the vessel 15
retaining unit around a vertically rotating shaft; an el ectrode

insertion unit that inserts a nmeasurenment chip in the vessel through the
openi ng from above the vessel retained by the vessel retaining unit; and
a nmeasurenent unit that neasures a m croorgani smusing a 20 nmeasurenent

el ectrode of the neasurenent chip that is inserted in the vessel by the

el ectrode insertion unit, wherein t he neasurenent chip is

det achabl y mount edrienniib@oetSekhoenitBs akddr8Mmdid Elaidd wherkhe _
m cr oorgani sm counter further conprises a neasurenent chip 25 separating

body that retahssclédi@od®afstreimmntnthinglywdisl £ heingehiiserdlieg-retaihies vessel .
17. The m croorgani smcounter according to claim 16, wherein the
measur enexit thhi detsepabht ratgibothe meapuisesitachigni pul ati on body that is
inserted in a through-hole forned in the neasurenent chip. 518. A
m cr oor gani sm counter, conprising: a body case; a front surface
cover that covers a front surface side of the body case in an openable
mannér; a vessdl rlBtmimiregrgmiismpeovitde deordineta feimody vageitbehi nd t he
front 10 surface cover, and retains the bottonmed cylindrical vessel
i ncl udi ng t he thppeeasiuemans dppns mpwited pdowt ¢ borganias preibion ¢mgheel |
according to claiml with the_opening oriented upward, i

electrode insertion unit, and tﬁe measurement chip 18 inserted in the vessel

by turning the measurement chip downward.

10 16. A microorganism counter, comprising:

a vessel retaining unit that retains the bottomed cylindrical vessel
including the upper surface opening of the microorganism counting cell
according to claim 1 with the opening oriented upward:

a rotation driving unit that rotates the vessel retained by the vessel

15  retaining unit around a vertically rotating shaft:

an electrode insertion unit that inserts a measurement chip in the
vessel through the opening from above the vessel retained by the vessel
retaining unit; and

a measurement unit that measures a microorganism using a

20 measurement electrode of the measurement chip that is inserted in the
vessel by the electrode insertion unit, wherein

the measurement chip is detachably mounted on the electrode
msertion unit, and
the microorganism counter further comprises a measurement chip

25  separating body that retains the measurement chip while being inserted in

the vessel.
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a rotation driving unit that rotates the vessel retained by the vessel
retaining unit around a vertically rotating shaft; 15an el ectrode insertion
unit that inserts a neasurenent chip in the vessel through the opening from
above the vessel retained by the vessel retaining unit; and a
measurenent unit that neasures a m croorgani smusing a neasurenent

el ectrode of the neasurenent chip that is inserted in the 20 vessel by the
el ectrode insertion unit, wherein t he neasurenment chip is detachably
nmount ed on t hel®l étig aderdongatiiocvwirtet acanding té hiaim D4, ooh@gaivh SM count er
further conprises a neasurenent chip separating body that retains the
measur enent chihp wmieiakerdmeng chis exeperhting A6tdye cuiepsmbs d mailipelation

m croorgani sm counter according to claim 18, wherein t he

measur eneerly Bhtgs sepated img thooyghebmsr foswe damtdwi pehstteomeitodhipt hat s
inserted in a through-hole fornmed in the neasurenent chip, and a

mani pul ati on pin provided in the mani pul ati on body, wherein the

mani pul ation pin is engaged with a camplate that is operated by opening

5and | osi ng olfer dt PHARGEARKE LY PHET.SIRIBE NGV er . 20. The
m croor gani sm counter according to claim19, wherein The camplate is
provi ded wit h BP¢BREA%4r face unit that puts the mani pul ation pin into

a non-driving 5{5 %x%trf S%E'fa%e t%g elzrn Iar%gco(\)ftaré Q%rglptesn&r?'gcea&ge of the body case

in an openable manner;
a vessel retaining unit provided inside the body case behind the front

10 surface cover, and retains the bottomed cylindrical vessel including the
upper surface opening of the microorganism counting cell according to claim
1 with the opening oriented upward;

a rotation driving unit that rotates the vessel retained by the vessel
retaining unit around a vertically rotating shaft;

15 an electrode insertion unit that inserts a measurement chip in the
vessel through the opening from above the vessel retained by the vessel
retaining unit; and

a measurement unit that measures a microorganism using a
measurement electrode of the measurement chip that is inserted in the

20  wvessel by the electrode insertion unit, wherein

the measurement chip is detachably mounted on the electrode
insertion unit, and
the microorganism counter further comprises a measurement chip
separating body that retains the measurement chip while being inserted in

25  the vessel.

19. The microorganism counter according to claim 18, wherein
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10cl osing of the front surface cover. 21. A m croorgani smcounting
nmet hod usi ng the m croorgani smcounter according to claim18, the nethod
conprising: nounting the vessel on the vessel retaining unit while the
front 15 surface cover provided on the front surface side of the body case
I's opened; inserting a collecting elenment provided on a |l ower end portion
of a rod-shaped m croorganismcollecting tool in a retaining body of the
vessel ; nounting the neasurenent chip on the electrode insertion unit;

closing the fr@at3HLIAGESOVRIp REPYEASH: WddyhEorhhPREs SR AGBuSddien of 20
the body case to have the electrode insertion unit insert the neasurenent

chip in Bdws tRgS€hnserted in a thed@th-Agld Hemvasseheehbierenodmtdhop, A4d vi ng
unit to elute a mcroorganisminto a liquid in the vessel; an

measuri ng aaniptRkiodf gihe pbeidear gantlsersmaint pul-bRnrdasiyy enbateidSehé p of the
el ectrode insertion unit.
manipulation pin is engaged with a cam plate that is operated by opening

5 and closing operations of the front surface cover.

20. The microorganism counter according to claim 19, wherein
The cam plate is provided with a flat surface unit that puts the
manipulation pin into a non-driving state at a beginning of the opening and

10 closing of the front surface cover.

21. A microorganism counting method using the microorganism
counter according to claim 18, the method comprising:
mounting the vessel on the vessel retaining unit while the front
15  surface cover provided on the front surface side of the body case is opened;
inserting a collecting element provided on a lower end portion of a
rod-shaped microorganism collecting tool in a retaining body of the vessel;
mounting the measurement chip on the electrode insertion unit;
closing the front surface cover provided on the front surface side of
20  the body case to have the electrode insertion unit insert the measurement
chip in the vessel;
rotating the wvessel by the rotation driving unit to elute a
microorganism into a liquid in the vessel; and
measuring a number of the microorganisms with the measurement

25  chip of the electrode insertion unit.
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