APPARATUS FOR DETECTI NG M CROORGANI SM TECHNI CAL FI ELD The present I nvention
relates to an apparatus for selectively detecting m croorganisms whereby
pat hogeni ¢ .m croorgani sns, particularly food poi soning mcroorgani sm and
drug-resi stant m croorgani smsuch as nethicillin-resistant Staphyl ococcus
aur eus ( RO %8WM07be easily and sinply detected and/ or i dexttryspomdossMor e
particularly it relates to an apparatus for a selective detection of

m croorgani sms which is particularly suitable even for private and donestic -
use where its storage for long tinme canibe expected, which can be

I medi ately used at any tinme when needed, which has a portable form which
can be conveniently and easily carried, which is possible for safely
detecting and identifying a food poiggpngnose
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m croorganismor the like by a sinple operation and which can be di sposed
safely, surely and easily after use. BACKGROUND ART Pat hogeni c

m croorgani sms which are present in living environnment have been

consi derably overcone due to a high devel opnent in nedical service and
progress i nwdiesmamy i n recent years particularly inventiongcagebr/o4066 .- -
devel opnents in antibacterials and antibiotics and, noreover, due to an.

i nprovenment in hygi ene. However, once they break out, big damage anhd fat al
problemmay result and they are still capses of big problenms. Exanples of

t he pat hogeni ¢ m croorgani sns whi ch cause troubl es when present around us
are those causing food poisoning and those resistant to antibiotics such as
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methicillin-resistant Staphyl ococcus aureus (MRSA) and the |ike. Thus,
there are problens such as occurrence of a lot of patients infected by them
and hospital infection. -2- Taking food and beverage or the "eating"
action is essential for aninmals including human being and, therefore, in
spite of pregsgedofn sci ence and hi gh devel opnent in t echnPQUEIrpdesecent
years, it is still difficult to conpletely prevent "food poi soning" caused
by taking food and beverage. On the other hand, prevention of food
poi soni ng as such has been nore and nores i nportant because of the Product
Liability
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Law whi ch has been inaugurated recently. Food poisoning is roughly
classified into three depending upon its cause, i.e. that by natural
(toxin) (such as swellfish poison (Tetraodontidae toxin) and nushroom

poi son), that by putrefaction of food and beverage (such as by deconposed
product s of woastoxid beverage) and that by contam nati on byCBIP9I7/04066 = - -

proliferation of bacteria (such as Staphyl ococcus,
par ahaenol yticus) in food and beverage.

nat ural poison can be easily avoided by preventing the intake of
f ood/ beverage containing the causing poison. In addition, detection of
putrefaction of -food/ beverage by nmeans of checking the changes in

appear ance,
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food/ beverage is relatively easy in many cases. In contrast to those two
types of food poisoning, contamnation by or proliferation of the.

m croorganismis usually invisible in the case of food poisoning by
bacteria (that i's, the bacterial food poisoning) and, noreover, detection
of sai'd conwwmsrato7on or proliferation is very difficult weChaesodwes - -
participation of professional people. Accordingly, said bacterial food.

poi soning is a food poisoning which is nost difficult to avoid. QOccurrence
of food poisoning in facilities such as gestaurants, caterers for |uncheon
and feeding facilities affects on significantly many people and, in
addition, the synptomis serious such as severe vomting, diarrhea,

abdomi nal pain, ReghcifKanzRhCERbRREREHK LDeBnt A hasl & 14 N43888
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particularly serious problemsuch as stop of business of said facility
for long term Further problemis that, since the m croorgani sm causing
such food poi soning produces toxic substances such as enterotoxin in the
body of infected patients, it is necessary.to conduct a therapy after

i nfecti on aW@98@e2over, said therapy is very often acconpeciredrbypse -
difficulty. Accordingly, it is quite necessary that the m croorgani sm which
is a cause of .such a synptomis found at an early stage and that a due
preventing neasure such as disinfectiong s conducted for preventing the

poi soni ng.
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As a result of the use of antibacterials and antibiotics, occurrence of

di seases, especially infectious di seases such as contagi ous di sease, has
significantly decreased. On the other hand, however, many resistant

m croor gani sns have appeared as a secondary phenonenon resulting in a big
probl em Thavads2e161 probl em t hat, when a powerful antibi ot PCTUPHIDIMEACE i S
devel oped, resistance thereto occurs imediately and, in addition, hospital
i nfection by such resistant nicroorgani sms has becone a big probl emtoo.
Since patients including those suffering fromsevere di sease and aged
peopl e has a decreased resistance, mcroorgani sns which are resistant to
anti biotics cause a intractable infectious disease to themwhereby, even
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probl em For preventing the hospital infection caused by such resistant
m croorgani sns, it is necessary to specify the causing m croorganismin
early stage of infection, to find its presence at an early date and to

effectively and appropriately prevent the infection by neans of

di si nf'ecti omp9szote7 Accordingly, it is necessary for hospi te@ir@Pyamdoss . - -

periodically check whet her such m croorgani sns appear in the nedical
environnment. Up to now, there has been no nmeans ot her than common’

preventing nmeasures (such as keeping thg cooking utensils,

kni fe and choppi ng board, clean and al so keepi ng hand

e.g.
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-4- and fingers of the persons participating in cooking clean) for
preventing the food poisoning. Even at present, when food poisoning occurs,
only an ex posto facto neasure (i.e. the causing mcroorganismis detected
and confirnmed by the search (by incubation of the suspected m croorgani sm
found i n tHUOﬂ&mUNbeverage) of the public health center cartwiriesae the

pl ace where the poisoning occurred) is available. In addition, -detection
and confirmati on of the causing mcroorgani smby the center as such usually
require quite a long period (e.g., aroupd one to two weeks). Further, the
search by the public health center needs a "prescribed procedure” and,
noreover, in view of honor or reputation (such as an entire | oss of
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procedure is not always fully activated. |In another viewpoint of usual
counterneasure, it is not always possible to detect and confirmso sinply.
In the investigation at the professional organizations such as public
health centers and hospitals, a nmethod which has been adopted is that

vari ous sanpiossiem7 nenti oned above and those coll ected frorcpameresss and
from nedi cal environnent are incubated on agar plates using a selective
medi um and the colonies formed on the nedi um are observed by naked eye or
that the m croorgani smincubated as suglh is confirned by other detecting
and confirm ng neans. Recently, a judging nmethod using pol ynmerase chain

reaction (PCR) has been adopted as well. However, the operations are
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the col onies grown on the agar nedium professional technique and
skillful ness are needed for identification. In addition, professional
techni que and skillfulness as well as specific devices or the like are
required for the operations fromcollection of the sanple to its incubation
and there iwWogsilBadvant age that total cost for the detectrcvurssosbésgh.- -
Further, in the case of a nethod utilizing a PCR, it is again necessary to
apply professional technique and skillfulness and there is another problem
that, for certain mcroorganisns, discyimnination of them from nonpathogenic
ones 1s very - 5-
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difficult. For a device for solving these problens, an apparatus
accommodating a |iquid nediumenclosed in a capsule and a tanpon for

coll ecting mcroorganisns in a capsule- container is proposed, for exanple,
i n Unexam ned Japanese Patent Publication Sho 62-171671 (JP Sho 62-171671
A) .” Becausewsromr appar at us contai ns pat hogeni ¢ m cr oor gROTAIPATIONGE er -

I ncubation, however, it is difficult to discard it. Therefore, in the prior
art the used apparatus has been discarded after disinfecting steps,

i ncl udi ng opening the used container fql42owed by addition of a disinfectant
solution to the nmedi um contai ning the m croorgani snms. Although the
appar at us has been brought into an open system for exanple, by taking off
a stopper, ethkUan oder to
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di scard the incubation system containing the pathogenic m croorgani sns,
such a treatnent is not only troubl esone and risky but also requires

prof essi onal technique and great skill, even installations. Furthernore,
since, in addition to the container for incubation, it is always necessary
to pre€pare WOPBROAT ect ant solution for the treatnent, it |IBCTIROUBMOGEONE N
view of portability and convenience in use. SUMVARY OF THE | NVENTI ON An
object of the .present invention is to provide an apparatus (or device) for
detecting m croorgani sns whereby pat hogani ¢ m croorgani sns such as those
causi ng food poisoning and resistant m croorgani sns can be detected and

i dentified by sinple operations and, after use, sai-d apparatus can be
safely and conveniently di sposed.
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Anot her object of the present invention is to provide an apparatus for
detecting m croorgani sns which can be not only used in hospitals but also
used privately or at hone and which can be di sposed by anyone easily and
safely. Still another object of the present invention is to provide an
appar atus f ovo o2&t i Ng i cr oor gani sns where its - 6- harrdit/Jreyro4e66S| npl e
whereby it can be used at any time, previous or spontaneous counterneasure
t o pat hogeni c m croorgani sns can be nmade very easy and di sposal of the
apparatus after use can be nade easily japd safely.
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The present inventors have conducted an intensive study and found that the
follow ng constitution is very effective in achieving the above-nenti oned
objects. Thus, the constitution is that the characteristic feature of a
relatlvely conveni ent m croorgani smdetecting apparatus (wherein a nedlum
whi ch i s tdwglweom‘n i ncubating condition suitable for the PeRIPOYSIGEC .

m croorgani sns to be detected (such as specific m croorgani sns-for food _
poi soni ng and .m croorgani snms which are resistant to specific antibiotics)
upon contacting and a microorgani smcol ecting part are located in a
noncont act manner each ot her and, when incubation for detecting the

m croorgani smis conducted, said specific medium and

M croorgani smcof 3 qgt | g 3P, 1;, BER4 @?gzg%m&@?mﬁfﬁma\ﬁ%me fully

utilized and, in addition, |s osal i'n some
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disinfecting treatnment) of the apparatus after use can be conducted safely
and easily. The apparatus for the detection of m croorgani sns in accordance
with the present invention is based upon the above finding. In one of its
aspects, the present invention provi des: (1) an apparatus for detecting
m croorgani woeseetoract eri zed in that, said appar at us conpr PeEsP®oaleaS! :
(a) a container for holding a nedlun1mh|ch Is used for culturing the
m croorganismto be detected during the period of the incubation of said
m croorgani sm (b) a part where the mgrgoorganismis collected, (c) a means
for allow ng us to hol di ng the nedi um for
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culturing the mcroorganismto be detected, in a noncontact manner with the
m cr oorgani smcol l ecting part (b), until the incubating stage of the

m croorganism and (d) a nmeans for disinfecting the medium after

i ncubati on;. -7- (2) the apparatus for detecting m croorgani smaccording
to the abovewa@dsrevdrerein the neans (d) (nmeans for disinfectcEgeyrososaedi um
after incubation) includes neans for allowi ng a disinfectant to be held,

wi t hout contact with the mcroorganism until the conpletion of the

i ncubation for the m croorganismto be jdetected;
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(3) the apparatus for detecting m croorgani smaccording to the above (1) or
(2) wherein the nedium and the disinfectant are made in such a manner that
they can unitedly contact each other, by the action of a force applied from
outside, after incubation of the mcroorganism (4) the apparatus for

det ect'i ng nWéx98809aAni sm according to any of the above (1) PCI/EyO4bEr.cin
the m croorgani smcollecting part (b) and the nediumused for culturing the
m croorganismto be detected are nade in such a manner that they can
unitedly contact each other, by the actison of a force applied from outside,
during the incubation of the mcroorganism (5) the apparatus for detecting
m cr oor gani.sm according to any of the above (1) to (4) wherein said
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contains: (a) a hollow container having an opening at one of the ends, (b)
a mcroorgani smcollecting part located in said hollow container, (c) a
medi um for culturing the m croorgani sm said nmediumbeing |located so as to
contact said mcroorgani smcollecting part during the incubation of the

m cr oor gani Y@ 98RMP7(d) a disinfectant being | ocated so as PCTIRIMSE the
medi um for culturing the mcroorganismafter the incubation of the

m croorgani sm (6) the apparatus for detecting m croorgani smaccording to
any of the above (1) to (5) wherein antamtibiotic substance is added to
sai d nmedi um
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(7) the apparatus for detecting m croorgani smaccording to any of the above
(1) to (6) wherein an antibiotic substance is contained, at |east a part of
said antibiotic -8- substance comng unitedly into contact with the

medi um by the action of an external force, during the incubation of the

m cr oor gani W9%W7at | east said antibiotic substance and PawIPaIgiasen bei ng

| ocated in the storage container in a noncontact manner; (8) the apparatus

for detecting m croorgani smaccording to any of the above (1) to (7)

wherei n m croorgani sns 20
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are detected through incubating the m croorganismin a medi um and observi ng
the changes in the nmedium characterized in that said apparatus conprises
(i) a mcroorganismcollecting part, (ii) an antibiotic substance, (iii) a
medi um and (iv) a disinfectant, wherein at |east a part of (i) the

m CTr oor gani W98y ecti ng part, (ii) the antibiotic substarCEIPmM066 i.i') the
medi um can unitedly contact each other, by the action of a force from .

out side, during the incubation of the mcroorganism at |east the
above-nentioned antibiotic substance (1) and the above-nenti oned nedi um
(i1i) being located in a storage container in a noncontact manner, and
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wherein, after incubation of the m croorganism at |east the incubated
m croorgani smand the disinfectant (iv) can unitedly contact each other by
the action of a force fromoutside, at |east the above-nentioned
di sinfectant (iv) and the above-nentioned nmedium (iii) being located in the
st orage conw9820107n a noncontact nmanner; (9) the appar at uecT/mrynesect i-ng
m cr oor gani sm according to any of the above (1) to (5) and (7) -to (8)
wherein said antibiotic substance is (1) located in the above-nentioned
container, (2) given to the above nentpaened m croorgani smcollecting part
or (3) coated on the inner wall of the above-nentioned container;
7) EORRE. & ISR O MRO/NS TSR T 8 1 EMHRDERVET T 7
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(10) the apparatus for detecting mcroorgani smaccording to any of the
above (1) to (5) and (7) to (9) wherein said antibiotic substance is
given to other materials |ocated in said hollow container; (11) the
apparatus for detecting m croorgani smaccording to any of the above (1) to
(5) and (7)WOA82®97 wherei n said m croorgani smcol |l ecti ng pectJIHeasoes . - -
multiple structure containing at |east an inside material and an outside
material and said antibiotic substance is located in said inside material;
(12) the apparatus for detecting m croergani sm
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according to any of the above (1) to (11) wherein said nmediumcontains a
subst ance capabl e of changing its color according to the change caused by
grow h of the microorganism (13) the apparatus for detecting m croorgani sm
according to any of the above (1) to (12) wherein said container has a
cover for fWQH&WUﬂbS|ng and said nediumis |located in sai deCEPgr04066 Such a
manner that it is enclosed in a bag-shaped nenber; (14) the apparatus for
detecting m croorgani smaccording to the above (13) wherein a perforated
material is |ocated between said bag-shaped nenber and said hol | ow
container; (15) the apparatus for detecting n1croorgan|sn1accord|ng to the
above (14) wherein a gui de nmenber which can
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pronote a fall of the nedium descendi ng al ong said m croorgani smcollecting
part is |located under said perforated material; (16) the apparatus for
detecting m croorgani smaccording to any of the above (1) to (15) wherein
sai d apparatus has a incubation selectivity to at |east one mnicroorgani sm
sel ect'ed frWRR™OHr oup consisting of pathogeni c Escheri chPEI/arsnn4oss _ - -

St aphyl ococcus aureus, Vibrio parahaenol yticus and Sal nonel | a; *(17) the
appar at us for.detecting m croorgani sm according to any of the above (1) to
(16) wherein said apparatus has a strurture for allow ng us to disinfect
the nmedi um used for the incubation under a tightly closed state; and
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-10- (18) the apparatus for detecting m croorgani smaccording to any of the.
above (1) to (17) wherein said apparatus has a structure for allowing us to
conduct at least (i) addition of a nmediuminto a container, (ii)

i ncubation, (iii) visual detection of the n1croorgan|sn1cells and (iv)
d|5|nfect|ngﬂ1ﬂMuHDWent of the incubated nedi um under a tlgﬁéfapywhﬁaed -state

after collecting treatnment, of the m croorgani smby the
m croor gani smcol | ecting part The present invention further contenplates
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(19) an apparatus for detecting m croorganism characterized in that, said
apparatus consists of (i) a container having a space wherein a nediumis
received and the mcroorganismis cultured and (ii) a cover which engages
with an opening of said container to tightly close (fasten or seal) the
openi ng of wooeseawt? ai ner fromthe surroundi ng at nosphere (egisdogiedss Sai- d
cover being a receptacle body having (A a first bag-shaped nenmber for.
hol di ng (encl osing) the medium and (B) a second bag-shaped menber ‘for
hol di ng (enclosing) a disinfectant; (& 7said receptacle body bei ng best owed
with a function for breaking the inner bag-shaped nenber by the action of a
force applied fromoutside in order to take the content out of
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sai d bag- shaped nenber, (b) sai d second bag-shaped nenber capabl e of being
br oken i ndependently of said first bag-shaped nenber whereby the content in
sai d second bag-shaped nenber is taken out; (c) at or near a connecting
portion of the cover engaged with the opening of said container, a
partitiron beyagsdopered or a partition nmenber bei ng di sposecdcharyioasssi Ng
sai d bag-shaped nenber in said cover; (d) said partition or said partition
menber being equi pped with a mcroorgani smcollecting part which is
positioned in a protruding nmanner at thegside of a space of said container
for receiving the medium and culturing the m croorgani smtherein;
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(e) wherein the end of said mcroorgani smcollecting part can contact said
medi umin such a manner that it is possible to culture the m croorgani sm
when said container receives the nedium and (f) wherein one or nore

t hrough holes are fornmed in said partition.or said partition nmenber so that
t he medi um W82AW7di si nf ect ant can fl ow bet ween sai d covepcmipb7osics . - -
container; (20) the apparatus for detecting m croorgani smaccording to.the
above (19), characterized in that, each of the first and the second

bag- shaped nmenbers is a glass anpule, ghe cover is nade of a flexible
material and, even when a force fromoutside (an external force) is
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applied to said cover for breaking said first bag-shaped nenber to take out
the mediumwhich is a content therein, said second bag-shaped nenber is not
darmaged but the disinfectant which is a content therein can be kept as
stored; (21) the apparatus for detecting m croorgani smaccording to the
above (19) ,wolaee0teri zed in that, the cover is conposed GfcEHIFPIOMES SEction
for receiving the first bag-shaped nenber and a second section: for

recei ving the second bag-shaped nenber, said first section being installed
with a first pushing- down nenber for ppeaking said first bag-shaped nenber
and said second section being installed wwth a second pushi ng- down nenber
for breaking saird second bag-shaped nenber. (22) the apparatus for
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having a structure as shown in any of FIGS. 6 to 11 or characterized in
havi ng substantially the sane function concerning the bactericidal
treatment of the incubated mcroorganismculture; (23) An apparatus for
detecting m croorgani smaccording to the above (19), characterized in that
t he cover 1WOOMIBEed of : (a) a first cover-constituting recuiro7/edoéch -

constitutes a first section for receiving the first bag-shaped-menber, .(b)

a second cover-constituting nmenber which constitutes -12-
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a second section for receiving the second bag-shaped nenber, and (c) a cap
menber being |located at one end of said second cover-constituting nenber
and at the opposite side of the fitting side (of said second
cover-constituting nenber) for said first cover-constituting nenber and
slidably fiwOe82616t 0 sai d second cover-constituting nenberpcrvipenoabés, at or
near each end of the first and second cover-constituting nenbers, each.end
being at the side of said container having a space for receiving the nmedium -
to culture the mcroorganismtherein, @agpartition is forned or a nenber for
the partition is disposed for keeping each of said bag-shaped nenbers; said
first cover-constituting nenber being slidably engaged with one end of said

second cover - consgi by ngeampber
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wherein said first bag-shaped nmenber can be broken to rel ease the nedi um
contained therein by sliding said second cover- constituting nenber to the
side of said fist cover-constituting nmenber by a force from outside
(external force), wherein said second bag-shaped nenber can be broken to
rel ease a ANO@P8MOT ant contained therein by sliding said caqrareneiess to-t he
side of said second cover-constituting nenber by a force fromoutside .
(external force), and wherein one or nore through holes are forned in said -
partition or said partition nenber ing@3nmanner that the nmedium and the

di si nfectant can be communicated with said container; (24) the apparatus
for detecting nicroorgani smaccording to the above (23), characterized in
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one end of said second cover-constituting nmenber is achieved by nmeans of a
screw and a force is generated by rotating the main body of said second
cover-constituting nenber against said first cover-constituting nenber by a
force fromoutside (external force) whereby said first bag-shaped nenber
can be  br ok®no 9820102 ease t he nedi um which is a content thePermp97O886§ the
apparatus for detecting mcroorgani smaccording to the above (23),
characterized in that, an engagenent of said second cover-constituting
menber- -13- with said cap nenber isgachi eved by neans of a screw and an
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external force is generated by rotating said cap nenber agai nst said second
cover-constituting nenber whereby said second bag- shaped nenber can be
broken to rel ease the disinfectant which is a content therein; (26) the
apparatus for detecting m croorgani smaccording to the above (24),

char act eri 2a9%82019hat, the first and second cover-consti t (ROTVIPOTAROEEC!.S- ar €
constituted froma cylindrical body; (27) the apparatus for detecting .

m cr oor gani sm havi ng an arrangenent as shown in FIG 12 or FIG 13 or
characterized in having substantiallysatfie sanme function concerning the
bactericidal treatnent of the cultured mcroorganism (28) the apparatus
for detecting m croorgani sm
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according to the above (19), characterized in that, the cover is conposed
of: (a) a first cover-constituting nenber which has a first section housing
a first bag-shaped nenber and a second section receiving a second
cover-constituting nmenber housing a second .bag-shaped nenber, (b) said
second coveMW(928107t uti ng nenber and (c) a cap nenber whi ciecrarwioi@ahl y
engaged with one end of said second cover-constituting nenber and is

| ocated thereon at the opposite side of the container having a space for
receiving said mediumto culture the nmggroorgani smtherein; wherein, at or
near each end of the first and second cover-constituting nenbers, each end
being at the side of said container having a space for receiving the nmedi um
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the mcroorganismtherein, a partition is formed or a nenber for the
partition is disposed for keeping each of said bag- shaped nenbers; said
first cover-constituting nmenber being slidably engaged with one end of said
second cover-constituting nenber wherein said first bag-shaped nenmber can
be br oken twobsteaese the nmedi um cont ai ned therein by sli disgiesindessecond
cover- constituting nenber to the side of said fist cover-constituting.
-14- nmenber by a force fromoutside (external force), wherein said second
bag- shaped nenber can be broken to 37
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rel ease a disinfectant contained therein by sliding said cap nenber to the
side of said second cover-constituting nenber by a force from outside
(external force), and wherein one or nore through holes are fornmed in said
partition or said partition nmenber in a manner that the nmedium and the

di si nf'ect anwo®aR01? conmuni cated with said container; (29)p¢ironeRss at us
for detecting m croorgani smaccording to the above (28), characterized.in.
that, an engagenent of said first cover-constituting nmenber with a portion
of said second cover-constituting nenbeg is achi eved by nmeans of a screw
and a force is generated by rotating the main body of said second
cover-constituting nmenber against said first cover-constituting nmenber by a

force from out gges A pxtRERRIMEOREEher eby said first bag-shaped nenber

can be
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broken to rel ease the mediumwhich is a content therein; (30) the apparatus
for detecting m croorgani smaccording to the above (28), characterized in
that, an engagenent of said second cover-constituting nenber with said cap
menber is achieved by nmeans of a screw and an external force is generated
by rot'ati ngWwe@as/@Bap nenber agai nst said second cover - consecraPRT/eUgeaTETDEr
wher eby sai d second bag- shaped nenber can be broken to rel ease the

di sinfectant which is a content therein; (31) the apparatus for detecting
m cr oorgani sm according to the above (328), characterized in that, the first
and second cover-constituting nmenbers are constituted froma cylindrical
body; (32) the apparatus for detecting m croorgani sm
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according to the above (28), characterized in that; nost of the main body
of the second cover-constituting nmenber is housed in the first
cover-constituting nenber; (33) the apparatus for detecting m croorgani sm
as shown in FIG 14 or characterized in having a function substantially
equi'valent woe#sgbt®7concerni ng the bactericidal treatnment ofcriesriossebat-ed

m cr oor gani sm -15- (34) the apparatus for detecting m croorganism . _
according to the above (19), characterized in that, said cover is conposed
of : ' 40
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(a) a receptacle body receiving both of a first bag- shaped nenber and a
second bag-shaped nenber in parallel and (b) two tools for destroying, said
tools being slidably engaged with the top of said receptacle body at the
opposite side of the container having a space for receiving said nediumto
cul fure thewo20M7gani sm wherein said destroying tools arerirdmgwsadent |y
pushed into said receptacle body by sliding by neans of a force from

out side where, first, the first destroying tool can break said first

bag- shaped nenber to rel ease the nmedi uppcontained therein and then the
second destroying tool can break said second bag- shaped nenber to rel ease
t he di sinfectant- contai ned therein, and wherein through holes are made in
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comuni cated with the container; (35) the apparatus for detecting

m croorgani sm according to the above (34), characterized in that, said
destroying tools are disposed in such a manner that they can be pushed into
the top of said receptacle body by nmeans of a force fromoutside; (36) the
appar dt us fYYPMETt | ng ni croor gani sm accordi ng to the aborGI/aPS7AMp6s .- -
characterized in that, said destroying tools are disposed in such a nmanner
that they can be pushed into the top of said receptacle body in a screw ng
manner. (37) the apparatus for detectif©@ m croorgani smaccording to the
above (34), characterized in that, the outer appearance of said receptacle

body is of a
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structure simlar to a rectangul ar parall el epi ped. (38) the apparatus for
detecting mcroorgani smas shown in FIG 15 or characterized in having a
function substantially equival ent thereto concerning the bactericidal
treatment of the incubated mcroorganism (39).the apparatus for detecting
m Cr oor gani WM98/20107 16 - according to the above (19), char aetEIrozedss n -t hat
the cover consists of: a receptacle body receiving a first bag-shaped .
menber and a second bag-shaped nenber in parallel, '
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sai d receptacl e body consisting of a holding nenber which constitutes a
hol di ng section capable of regulating the position of said bag-shaped
menber and a novable material which constitutes a novabl e section being
rotatable by a force from outside agai nst said hol ding section, wherein a
destroyi ng wo®B6107 br eaki ng sai d bag- shaped nenber is i nseci/iretioses the

I nner side of said receptacle body, wherein, when the novable material .is
rotated, any of said first bag-shaped nenber and said second bag-sShaped
menber can be independently broken by4said destroying tool, and wherein
through holes are nmade in said partition or said partition nenber so that
t he nedi um and the disinfectant can be conmunicated with the contai ner;
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according to the above (39), characterized in that, a destroying tool is
installed on the inner side of the novable material in said receptacle
body; (41) the apparatus for detecting m croorgani smaccording to the above
(39), characterized in that, said receptacle body is of a cylindrical shape
and, when twedmsrelahl e material of said receptacle body is rat/mowososeEany - of
said first bag-shaped nenber and said second bag-shaped rnenber ~can be .

i ndependent |y broken dependi ng upon the direction of rotation; and (42) the
apparatus for detecting mcroorganismg@g showmn in FIG 16 or characterized
i n having substantially the sanme function concerning the bactericidal
treatnent of the incubated m croorgani sm
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The present invention further provides:
m croorgani sm characterized in that said apparatus conpri ses:
a hollow container in a cylindrical

(43) an apparatus for detecting
-17-

shape for hol ding a medi um used for
culturing the mcroorganismto be detected. during the incubation of the

(a)

m cr oor gani WEN982M%7 a i cr oor gani smcol | ecting part conpri ssawgrazedoss- |.i-ke

mat eri al

the m croor ganl Sm
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and a m croorgani smcollecting end and (c) a cover equipped with



collecting part wherein said cover stores at |east two bag- shaped nenbers
where the first bag-shaped nenber is to receive the nediumwhile the second
one is to receive a disinfectant (bactericide), and wherein (d) the medium
enclosed in the first bag-shaped nenber can get in touch with the said

m cr oor gani ¥@8880Wact i ng end wit hout detaching the cover wheTiPschmees. the
openi ng of said hollow container (a) and the disinfectant/bactericide .

encl osed in the second bag-shaped nenber can get in touch with the

m croorgani smin said hollow containers to performa

di sinfecting/bactericidal treatnment; (44) the apparatus for detecting

m cr oor gani sm according to the above (43), characterized in that, the cover
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easily deforned by a force fromoutside and the first and second bag- shaped
menbers can be easily broken by a force fromoutside to discharge the
liquid content; (45) the apparatus for detecting m croorgani smaccording to
t he above (43), characterized in.that, the cover has a partition nmenber at
t he si'de ofwoW#2@®hnecti ng part with the holl ow cont ai ner BIIPSHi4e66 .- -
partition nenber has an action of receiving and holding the first and the
second bag-shaped nenbers in the cover; (46) the apparatus for detecting

m croorgani sm according to the above §43), characterized in that, the
partition nmenber is capable of engaging with said cover at the side of the
part (of the cover) connecting with the holl ow container; and
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(47) the apparatus for detecting mcroorgani smaccording to the above (43),
characterized in that, the cover is constituted in such a manner that each
of the -18- first and second bag-shaped nenbers is independently broken
by a force fromoutside so that the liquid content can be discharged. The
present i nve@9820107urt her provides: (48) the apparatus for pdpIRcOi0eE . - -
m cr oorgani sm according to the above (19), characterized in that, said.
cover is conposed of: '
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(a) a first cover-constituting nenber which constitutes a first section
receiving and holding a first bag- shaped nenber, (b) a second
cover-constituting nenber which constitutes a second section receiving and
hol di ng a second bag-shaped nmenber and (c) a cap nenber which is rotatably
screwfitt cWORB20AT end of said second cover-constituting rerdrereessi.d- cap
menber being | ocated at the side thereof opposite to the connected side for
said first cover-constituting nenber, wherein either a partition is forned
or a nenber for the partition is dispased for keeping each of said

bag- shaped nmenbers at or near the end of each container of the first and
the second cover-constituting nenbers having a space for
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receiving the nediumto culture the m croorganismtherein, wherein said
first cover-constituting nmenber is slidably fixed with one end of said
second cover-constituting nmenber and said second cover-constituting nmenber
can be slid to the side of said fist cover-constituting nenber by a force
from out si MO8Y280HBt said first bag-shaped nmenber woul d berdvarbsoaodso ..

rel ease the nedi um contai ned therein, wherein said cap nenber can be
rotated by a force fromout side to push into the side of said second
cover- constituting nenber so that sasd bag-shaped nmenber woul d be broken
to rel ease a disinfectant contained therein, and wherein through holes are
formed in said partition or said partition nenber so that the nedi um and
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(49) the apparatus for detecting m croorgani sm -19- according to the
above (48), characterized in that, an engagenent of said first
cover-constituting nmenber with one end of said second cover-constituting
menber is secured by nmeans of uneven plane, (indented surface: [err] ,

i ncl udi ng awpagAass? and a protrudi ng portion) nade on the ceCH/EROtd4065 ..
surfaces between the nenbers and, when the body of said second
cover-constituting nenber is slid by a force fromoutside to the side of
sai d cover-constituting nenber, said (igst bag-shaped nenber can be broken
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medi um cont ai ned therein can be taken out. (50) the apparatus for detecting
m cr oor gani sm according to the above (48), characterized in that, an
engagenent of said second cover-constituting nenber with said cap nmenber is
in a screwfixed manner and, when said cap nenber can be rotated to said
second coveWOd8RMNTt uti ng nmenber by a force from outside arCi/raweuses i nto a
side of the contai ner whereby said second bag-shaped nenber woul d be br.oken
to discharge the disinfectant contained therein; (51) the apparatus for
detecting m croorgani smaccording to shee above (48), characterized in that,
the first and second cover-constituting nenbers are constituted froma
cylindrical body; (52) the apparatus for detecting m croorgani sm as
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shown in FIG 17 or FIG 18 or that which is characterized in having
substantially the sane function concerning the bactericidal treatnent of
the incubated mcroorgani sm (53) the apparatus for detecting m croorganism
according to the above (52), equipped with a cap nmenber having the
structure 2WOdMATin FIG 19 or FIG 20 or that which is miwurembsess zed in
having substantially the sane function; (54) the apparatus for detecting

m croor gani sm accordi ng to the above (52) equi pped with a
cover-constituting menber having the styucture as shown in FIG 22 or FIG
23 or that which is characterized in having substantially the sanme
function; (55) the apparatus for detecting m croorgani smaccording to the
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-20- nmenber having the structure as shown in FIG 26 or FIG 27 or that
which is characterized in having substantially the sanme function; (56) the
apparatus for detecting mcroorgani smaccording to the above (48),
characterized in that, one or nore convex parts on the side of said first
cover - consWPO#RMBY nenber are forned as a structure havi reCEAPYT/@esNt. - -
installing regions, such as 781, 782, and one or nobre concave parts
suitably engaged with said convex part(s) are formed on the contacting
surface of said 55
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second cover-constituting nenbers, said contacting surface being contacting
the first cover-constituting nenber, wherein, before use, it is possible to
engage said first cover-constituting nmenber with the second
cover-constituting nmenbers in such a manner that said concave part is not

i nsert'ed | WQI2MY convex part whereby said second cover - GaTgPytadodeng - -
menber woul d be fixed within said first cover-constituting nenber in a.
nonsl i di ng manner, and, upon use, it is possible to gear said convex part
into said concave part by rotating sabd second cover-constituting nenber -or
the like, to ensure an engagenent of said first cover-constituting nmenber
with one end of said second cover-constituting nenber by neans of concaves

and convexes JpEEE D0 It Aep{F@racs oy Rtragcs 2theEniiands, taEsh isdg the body
of said second_cover-constituting nenber
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to the side of said first cover-constituting nenber by neans of a force
fromoutside whereby said first bag-shaped nenber woul d be broken and the
medi um contained therein is taken out; (57) the apparatus for detecting

m croor gani smaccording to the above (56) characterized in being equi pped
W th a coveWOod8B8®7t uti ng nenber having the structure as shomwpormdobd GS: 36
to 40 or that which has substantially the sanme function; and (58) the .
apparatus for detecting mcroorgani smaccording to the above (56),
characterized in being equipped with g rover-constituting menber having the
structure as shown in FIGS. 41 to 44 or that mhlch has substantially the
same function.
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-21- Still

anot her aspect of the present invention is to provide:

(59)

t he

apparatus for detecting m croorgani smaccording to any of the above (1) to

(58),

conprising a nmedium sel ected fromthe group consisting of:

(a) a

medi um for Sal nonel |l a having a conposition substantially containing an
appropri at ewP82dm07 such as 3 to 7 g, of tryptone, an appregrmbvesossount
such as 1 to 6 g, of yeast extract, an appropriate anmount, such as 5 to 15

g,

of |ysine,

an appropriate anount, such as 0.5 to 2 g, of glucose,

appropriate anmount, such as 7 to 9 g, saf sodi um
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chloride, an appropriate anount, such as 1.0 to 2.0 g, of nonopotassi um

di hydrogen phosphate, an appropriate amount, such as 0.1 to 0.3 g, of

sodi umt hi osul fate, an appropriate anount, such as 0.2 to 0.4 g, of
amoniumiron citrate, an appropriate anmount, such as 15 to 25 g, of
magnesi um ciwoos/meg7 an appropriate anmount, such as 27 to 3®ctlipomindd. 4%
Mal achite Green solution and an appropriate anount, such as 0.01 to 0.03 g,
of Bronctresol Purple per 1,000 m of the medium (pH of the nmedi um being
about 5.3 to 5.7); (b) a nmediumfor Vibgi o parahaenol yticus having a
conposition substantially containing an appropriate anmount, such as 25 to
40 g, of a salt polynyxin broth (the salt polynyxin broth contains an
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anount of sodium chloride and an appropriate anount polynyxin B), an
appropriate anmount, such as 15 to 25 g, of mannitol, an appropriate anount,
such as 5 to 10 g, of sodiumcitrate, an appropriate anount, such as 0.1 to
0.3 g, of sodiumthiosulfate and an appropriate anount, such as 0.01 to
0.03 g, of wodsnawesol Purple per 1,000 m of the nedi um (ptt/ad7b4e6s nedi um
being about 7.0 to 7.4); (c) a nediumfor Escherichia coli group having a
conposition substantially containing an appropriate anount, such as 26 to
43 g, of a lauryl sulfate broth (the gauryl sulfate broth contains an
appropri ate anount of tryptose, an
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-22- appropriate amount of |actose, an appropriate anount of nonopotassium
di hydrogen phosphate, an appropriate anount of di potassi um nonohydrogen
phosphat e, an appropriate anount of sodium chloride and an appropriate
amount of sodium |l auryl sulfate), an appropriate ampunt, such as 3 to 8 g,
of | act ose VE®M0%ppropri ate anount, such as 0.03 to 0. 0PCFAIPeH4E@sONT hy ol
Bl ue or Bronocresol Purple per 1,000 M of the nedium (pH of the nedi um
bei ng about 6.75 to 7.25); and (d) a nedium for Staphyl ococcus having a
conposition substantially containing &ni appropriate amount, such as 5 to 15
g, of tryptone, an appropriate anount, such as 2 to 8 g, of yeast extract,
an appropriate anount, such as 5 to 15 g, of mannitol, an appropriate

anount, such BBDERHBEROCIQS 5 L7 7/ VBEEEOENETEICT 2108 b, &
READIFHD—DOTH D, I35 LI-EE B9 3BE 0. BHHIFRBO—E%
BT %o | |
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di pot assi um nmonohydr ogen phosphate, an appropriate anount, such as 5 to 6
g, of lithiumchloride, an appropriate anmount, such as 12 to 20 g,

gl yci ne,

of

an appropriate anount, such as 10 to 14 g, of sodi um pyruvate,

an

appropriate anmount, such as 12 to 18 m, of 1% aqueous potassiumtellurite

sol uti'on anWO&2K2MpPHr opri at e anount,

such as 0.02 to 0.03 gecTafPotAeew!. -

Red

per 1,000 mM of the nmedium (pH of the nmedium being about 7.25 to 7.75);

(60) the apparatus for detecting mcroorgani smaccording to any of the

above (48) to (58), characterized in wsgng a nedium sel ected fromthe

| nproved nedi a described in Exanple 11; and (61) the apparatus for

detecting m croorgani smaccording to the above (1),
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after collecting the sanple for incubation by neans of the
m croorgani smcol l ecting part, all steps: (a) supply of the nediuminto a
container, (b) incubation of the mcroorganismon the mediumin the
container, (c) detection and/or finding of.the m croorgani sns and (d)
di si nfecti owmoasehier sterilization of the mediumin the corrcGiIPeT/48d6t er -
i ncubation can be conducted in a substantially tightly closed system and
-23-
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sai d apparatus is portable. Another aspect of the present inventionis to
provide: (62) the apparatus for detecting m croorgani smaccording to any of
the above (1) to (5) wherein mcroorganisns are detected through incubating
the mcroorgani smin a medi um and observi ng the changes in the nedium

char act eri 22Q9%M8hat sai d apparatus conprises (i) a  PCT/IP97/04066 .. -

m croorgani smcol l ecting part, (ii) a nediumand (iii) a disinfectant,
wherein at least a part of (i) the microorganism collecting part and (ii)
the nedium can unitedly contact each @&t her, by the action of the force from

outside, during the

ZALTVWS, F6 3Tid. 12 4 3131 H5FDH 1 FEES1 0 0 4 455
B, BH1 2453 10BOX by —E81 005 & 1 HFDH A FEEH1 0
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#1243 DOREDONAEIFSIINCARC L TEE T (BEE-T7) BEd
BLLLECRITH>Thklo FAETREACFE100438H1 2430
BB o, A by /s—881 0 0 531 2 1 5DREET, #1243
EDFBEMITHRIT STV BH, ﬁ4bﬁ1004%ﬂﬂ1245®mﬂrm
s AbosS—881005%8M1 2 4 3ICBIFBEELUEETH B, BREIC. #
AFEL100T. XbysS—H1008bBFAZLNTEB, 1 FEOTE
3. LFAEGTEL, FIAE. BT 0ICRENALIBIRET B &0 TE 3

(o]

- K6 5 I3FFHOBERHBROJIORZNTESAPI- BT, Thalimda
1561, 1245%7Rd, K66, 2RPOERHEBEDRDF A1
BAFlIcBWT, ThEBld38i%156 1. 124 5%5d, E6 Tt B
B SITRENIEH 1561, 1245LFATEAHI] 24 347d, KG
it A1 FERS1 0 0 4 RUSR b 9/8—1 0 0 5 & DRIRARIAT 3 7- Dk
SR TH5:. K6 9dHA Fisr1 00 4RUA M ws5—1 00 5 & DRSS
DRI AE Tdh 50
FERHBROMHARITI, A1 2 4 5 &1 2 4 3 LIRS ELH LR
(®54) . Rbyss—=1005244 K100 4DLBIcRBLTOS (&
53), K6 8%BMTEL. Rbyse~1005i2H6 8— 1 CiZBOREBIC
Hbo T T NESET AR ((EHEE) (cid, W1 2 4 545ERSE. X by
23—10 0 5% O0HHAEMITHEHXES (K68 - 2RUKGE 9) & B
124558124 30BLADT E0TERICIS B0 CHLTRA b wst—
1005ZMNEDETHBETELACES W53 T3 Abhw/s—1005
' DEBICHHELTVS) o REICSLT. >HWICERIT. R st 1



I ncubation of the m croorgani sm the above-nentioned
m cr oorgani smcol l ecting part (i) and the above-nentioned nmedium (ii) being -
at least located in a storage container in a noncontact nanner, and
wherein, after incubation of the m croorganism at |east the incubated

m cr oor gani MO es19Te disinfectant (iii) can unitedly cont &CH/eemdo6st.her by
the action of the force fromoutside, at |east the above-nentioned
disinfectant (iii) and the above-nentioned nmedium (ii) being located in the
storage container in a noncontact manngrs (63) the apparatus for detecting
m croorgani sm according to any of the above (1) to (62) wherein said

contai ner conpri-ses a cover for closing an opening, said cover

acconmodating g haoiRHEReE ZRMEY AR LHRERA qBF6 $2i3d JERISUTERI6 44
BWTH. AROBBRUTETH S,
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(64) the apparatus for detecting m croorgani smaccording to any of the
above (1) to (63) wherein said container conprises a cover nenber for

cl osing an opening, said cover accommbdati ng a bag-shaped nenber which

encl oses said disinfectant; (65) the apparatus for detecting m croorgani sm
accordi ng twoasgewwf the above (1) to (64) wherein said COVRCT/SRAZ04066 .. -
structure for allowing it to hold and carry at least (i) a first bag-shaped
menber containing a nedi um and -24- (ii) a second bag-shaped nenber
contai ning a disinfectant 6 6

HEEAFERATE L. A5 HEAORE - BRSICHEL TOALERERS
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| ndependent|y each other; (66) the apparatus for detecting m croorgani sm
according to any of the above (1) to (65) wherein said cover conprises at
|l east (i) a first cover-constituting nmenber accommodating the first

bag- shaped nenber, and (ii) a second cover-constituting nmenber
accommodat i W§ 98R0Zecond bag- shaped nmenber; (67) the apparptTiseobi/onss .- -
detecting m croorgani smaccording to any of the above (1) to (66),
conprising a neans for protection and engagenment, being di sposed i'n said
first and second cover-constituting msnpers so as not break the first
bag- shaped nmenber by noving the second cover-constituting nenber prior to

use;
ey
LT, SHifiedhif T, AFRAEEEICRENICRET 505 RFEIISHERIC
FRESNG Z LIEC| BAIERDG TN Z LIIERINANRETH S,

FEhEs] 1

RET FUBRBERHFROEN)

K5 2R LT, TREOMEERWT, TR THEE T ARRHER 4 (E
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(Fic (R1) ITRTIREYWESE., e —HbL7BBIZ. 7XPLAFL (A
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(68) the apparatus for detecting m croorgani smaccording to any of the
above (1) to (67), wherein said second cover-constituting nenber is

equi pped with a cap nmenber and a neans for ‘protection and engagenent is

di sposed in said second cover-constituting. nenber and said cap nenber so as
not to br eaWO©9B08Econd bag- shaped nenber by novi ng the camcmrohewsspr.i or to
use; (69) the apparatus for detecting m croorgani smaccording to the above
(67) or (68), wherein said neans for protection and engagenent is a

conmbi nati on of a stopper (1005, 1008) eéa;d a gui de (1004, 1007); (70) the
apparatus for detecting mcroorgani smaccording to any of the above (67) to
(69), wherein said guide has a shape selected fromthe group consisting of

shape a, - &1

A) HET FUBRBRIEAR 2 V—= 0 Vg (== y PARISEESE)
Myosate Peptone 2.5¢
Polypeptone Peptone 10. 0g
Yeast Bxtract 2.5¢ DISK: Aztreonam  1~15ug/ml
D-Manni tol 10, 0g Polymyxin B 1~15ug/m!
Lithium Chloride 5. 0g Fluconazole 1~10g/ml
Sodium Chloride 40, 0g
Phenolred 25 mg
Distilled Water 1000m!

(ol 7.5)  Sterilize by autoclaving at 115 °C for 15 min.
ZIREEER - ¢ - T4+ R7 7 /—ERIMAD I SK

LA T AHE T FUBEBOKRHERE A L7218, 1~3 0CT.
i 1 SRR A LICk DB LT, SHEROBRIL. BEHROIDDT
WImOLERBELARYIFLUT 4L (X100 um) HotsdRHc
. EROHEETE TRELTB .

St 2
 (BEET Y ARIBBADIER)

E54£8RL T, HHh3 DRk, BLUFEMRETR (£2) IKRTLSiC
28 L7 DS, EHEf 1 SRR LCIBR E T ) A OB IR AR, i
B. BLURELI. TR, (R2) IR HityEL. S —LL7-
iz, RYIRYYB 10ug/ml. FAaFy—A5ug,/ml. BEUH
A N TW74FSug/m1®ﬁ§éh6§T T4Zﬁ%ﬁ7kﬁ§é
72



b, ¢ and d as showmn in FIG 70; (71) the apparatus for detecting

m cr oorgani sm having a structure as shown in any of FIGS. 53 to 64 or
characterized in having substantially the same function concerning the
bactericidal treatnent of the incubated mcroorganismeculture; (72) a
met hod for WOABRRWHEti vel y measuring the nunber of viabl e nkcwirovasess sm:

cells in a sanple or specinen -25- through using the apparatus for
detecting mcroorgani smaccording to any of the above (1) to (58). and (60)
to (70); 69
&2
B) IBVibriolkiA X 7 Y —= 7 (RIERY I &2 L iihargs)

Polypeptone Peptone 10. Og

Yeast Bxtract 5. 0g DISK: Polymyxin B 1 ~15ug/ml

Sodium Chloride 20. 0g Fluconazole 1 ~10ug/ml

Saccharose 15g Potassium Tellurite

Sodium dodecyl sulfate 1.0ml 1 ~10 ug/ml

Bromthymolblue = - 40.0mg

Cresol red 40. Omg

Distilled Water 1000m!

(p 7.2)  Sterilize by autoclaving at 115 °C for 15 min.
ZRETABR - - - F R/ u—LAF L S —ERIHD I SK

Lt 3 -
(FIVER SRHBEOMEED
5ELRUT, B3 DMk, BLUPHEMEE TR (&3) IoRd Lo
ZELULISNE, EiEp 1 LRBRC L TH LV ERSADORIBEBES /R, B,
BLURELe COBR. (&D) IRTHEWE %, e —{b LI,
TNAF=Noug/ Ml DBELISZRT. T4 A7HBHM TICEBIET,



(73) the nethod according to the above (72), wherein the neasurenent is
carried out in a closed systemafter collecting a mcroorganismto be
measured and transferring it into the apparatus according to any of the
above (1) to (58) and (60) to (70); and (74) the nethod according to the
above {72) wo9§2@Pp7 wherein the target is the nunber of viRGWERITI04066 . - -
m croorganismcells prior to incubation. The above objects and ot her

obj ects, features, and advantages of the present invention are readily
apparent fromthe follow ng detailed description of the best node for
carrying out the invention when taken in connection with the acconpanying
drawi ngs. BRI EF-DESCRI PTI ON OF THE DRAW NGS

- &3
C) SalmonellafRA R 7 U —= > it (Fvo—X—Y U EhEER)
Yeast Extract 5.0g
Sodium Chloride 5. 0g
Saccharosc 5. 0g DISK: Fluconazole 1~10ug/ml
Lactose 5. 0g
Xylose 4,0g
Lysine 10. 0g

Sodium dodecycle sulfate 1.0ml
0.2% Bromocresol purple 12.0ml
Ammonium fron Citrate 0. 5¢
Sodium Thiosulfate Pentahydrate  0.2g
Distilled water 1000mi
(pH 6.8) Sterilize by autoclaving at 115 °C for 15 min.
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Referring to the several drawing figures, wherein like nunerals refer to

| i ke parts throughout, and wherein: FIG 1 is a schematic side cross
section show ng an enbodi nent of the m croorgani smdetecting apparatus of
the present invention; FIG 2 is a schene show ng an exanple of how to use
the mi'cr oorW@A2Met ecti ng apparatus of FIG 1; FIG 3 i ®caweinaess show ng
an exanple of how to use the m croorgani smdetecting apparatus of FIG .1;
FIG 4 is a schematic side cross section showi ng anot her enbodi nent of the
m croor gani smdetecting apparatus of trthe present invention; FIG 5 is a
schematic side cross section show ng anot her enbodi ment of the

m cr oor gani smdetecting apparatus of
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the present invention; FIG 6 shows another enbodi nent of the

m croorgani sm detecting apparatus of the present invention where the
Cross- -26- sectional shape of the apparatus is mainly illustrated; FIG
7 mainly shows the outer shape of the apparatus of FIG 6; FIG 8 shows the
out er shapeworose#td7 cont ai ner part supplying a space for i neclhpborneefl -

m croorganismin the apparatus of FIG 6; FIG 9 shows the cross-sectional

structure of the
72
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cont ai ner part supplying the space for incubation of mcroorganismin the
apparatus of FIG 6 wherein (a) is a shape fromits upside while (b) is a
shape fromits side; FIG 10 shows an outer shape of the cover part of the
apparatus of FIG 6 wherein (a) is a shape.fromits downside, (b) is a
shape from wo9s2d2, and (c) is a shape fromits upside;, FPCIINI40BOWS - a
cross-sectional structure of the cover part of the apparatus of FIG 6;
FIG 12 shows another enbodi ment of the microorgani'sm detecting apparatus
of the present invention where the outes shape is illustrated; FIG 13
shows anot her enbodi ment of the m croorgani sm detecting apparatus of the
present inventioen where the cross-
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sectional shape of the apparatus of FIG 12 is illustrated; FIG 14 shows
anot her enbodi nent of the m croorgani sm detecting apparatus of the present
i nvention where (a) is aring (77), (b) is a view fromthe side of the

m croorgani sm detecting apparatus consisting of container and cover, and
(c) is a creasesremyi onal shape of the cover part equi pped RETHPYIBME6 and
(74); FIG 15 shows another enbodi nent of the m croorgani sm detecting:
apparatus of the present invention where (a) is a shape fromits upside
while (b) is a shape fromits side; Fl1& 16 shows anot her enbodi nent of the
m croorgani sm detecting apparatus of the present invention where (a) is a
cross-sectional -shape of the part corresponding to the cover- constituting

menber (112), (o h9-SEE8515R8%] ebBBRSMbIEL S Ic, RADRLET
Y A REHE AOISESICE. 75 ABEEORIESIAEYEIC L OIS
n. ¥/, 75 LRMEEBLUEBOKRAOEIEIR, 71 X7 TIZBEFINI
BT (BY 332 VB. ZNarS—ib, BXURT VI L-TIVSAH)
Ik DBIRIUICHIFIRA NG C LATER S N
ARFZOERICINUL, COBMTHBEARIEREE LTR. BRET YA
LISz, V. cholerae. V.vulnificus. Proteus spp &4%H 5 Z &AM LA
CHOOMEL. AFVY—FRER (Fhro—L - ARV F—ERIE. XikE
: Kovacs. Nature(London). 17 8. 703, 19564 Ickb, BT
A LRANT B ENTRETH 7%

i) 6
(LT RSB FAEEID IR I DFERR)

Eief] 3 TR VER SRHFEORREE, TiEoL S L THRL
fzo SEHESE 3 THWAH TR SR 1. 5mlicHL T, Tickb
iR 2 2 EEOMIEE, BHEOLINCKH L 0° B/ /m | OBEELEE L5158
B, A&EH3 7°CT. EhEh2 dBR. 4 Sl L U7 2IGRBEEL
%o (Linsicadashs) pHIERET T L= - ST NVOEED
BECLYD. FEOHMBEOEHOEECHRT Ui, LIS BROBOEIRLN T
2] OBS% B+ GIROEAH D) & L. BSiomifh EaEx
HEE) OBeE Bl—-1 GEEOBRELL) &Ll YAERIZIEHET
WK EEER. EhicA NS FAREIEE ) T VBT BV AL
icd b, Bl RaIcE LI,



is a
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FIG 18 shows a

appar at us;
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the part corresponding to the cover-constituting menber (102) and (c)
i nvention where the outer shape is illustrated;

shape fromthe side of the m croorgani smdetecting
17 shows anot her enbodi ment of the m croorgani sm detecting apparatus of

cross-sect iwpas2@bape of the apparatus of FIG 17;

shape of a cap nenber
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FIG 20 shows a cross-sectional shape of a cap nenber (561) of FIG 19;
FIG 21 shows a cross-sectional shape along I-1'" of the cross sectional
view of FIG 20; FIG 22 shows an outer shape of the cover-constituting
menber (247) which constitutes the apparatus of FIG 17; FIG 23 shows a
cross-sect i WRIP288Ape of the cover- constituting member (2HCYIRIVOMPEE, ~22;
FIG 24 shows an outer appearance of the cover- constituting nmenber (247)
of FIG 22 fromthe direction of Il; FIG 25 shows an outer appearance of
the cover- constituting nmenber (247) 6f6 FIG 22 fromthe direction of I11;
FIG 26 shows an outer shape of the cover-constituting nmenber (243) which

constitutes the-apparatus of FIG 17;
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*BEIELIEZ 6D VIEXS
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kRIS H S 5D : Shigalla spp. Serratia spp. Pseudomonas spp
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FIG 27 shows a cross-sectional shape of the cover- constituting nenber
(243) of FIG 26; FIG 28 shows an outer appearance of the cover-
constituting nenber (243) of FIG 26 fromthe direction of IV, FIG 29
shows an out er appearance of the cover- constituting nmenber (243) of FIG
26 from t hewdgspeioron of V;, FIG 30 shows an outer shape obcr/mo7046é ai ner
(241) which constitutes the apparatus of FIG 17; FIG 31 shows a
cross-sectional shape of the container (241) of FIG 30; FIG 32 shoms an
outer appearance of the container (24%;of FIG 30 fromthe direction of
VI; FIG 33 shows a cross sectional shape along GG in the cross section
of FIG 31, wherein a cross section of
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the m croorgani smcollecting end (246b) is illustrated -28- at its
central portion; FIG 34 is a schene of conposition of the materials which
constitute the m croorgani smdetecting apparatus of the present invention;:
FI G 35 shows an enbodi nent of the m croorgani sm detecting apparatus of

t he presentWOA820401 on and a cross- sectional shape i s showcTieyrgsedsl G - 36
shows an outer shape of the cover-constituting nenber (747) of FIG 35;
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FIG 37 is a cross-sectional view taken along lines MM of the
cover-constituting nenber (747) of FIG 36; FIG 38 shows an outer shape of
the cover-constituting nenber (747) of FIG 36 fromthe direction of VII;
FIG 39 shows an outer shape of the cover-constituting nmenber (747) of FIG
36 fromthew@saewyon of VIIl; FIG 40 shows a cross-sectipcabrosmpe .0f t he
cover- constituting nenber (747) of FIG 36; FIG 41 shows a
cross-sectional shape of the cover- constituting nenber (743) of FIG 35
FIG 42 shows an outer shape of the cow@r- constituting member (743) of
FIG 41 fromthe direction of 1 X; FIG 43 shows an outer shape of the
cover- constituting nenber (743) of FIG 41 fromthe direction of X
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FIG 44 shows a cross-sectional shape of the cover- constituting nenber
(743) of FIG 41; FIG 45 is a cross-sectional view taken along lines NN
of the cover-constituting nmenber (743) of FIG 44 ; FIG 46 is a
cross-sectional view taken along lines P-P' of the cover-constituting
nmenber (743WOMBRMPT. 44; FIG 47 is a cross-sectional vi ewpCEAROTIMBEONG -
lines QQ of the cover-constituting nmenber (743) of FIG 44; FIG 48 is an
oblique outer view of the cover- constituting nenber (743) of FIG 41 which
is made of a transparent (or transluceng) stuff; and FIG 49 is a
conceptional view showi ng the relation between the cover-constituting
menber (743) and that (747) shown in FIG 35 by showing a small convex

ridge (781) andguva,
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-29- a shall ow concave groove (777). This is a state before incubation is
started. FIG ‘50 is a conceptional view show ng the relation between the
cover-constituting nenber (743) and that (747) shown in FIG 35 by show ng
a small convex ridge (781) and a shall ow concave groove (777). This shows
an oper ati ogwoMsamoerncubation is started. FIG 51 is a conCROUIRIN4066 i cwW
showi ng the rel ation between the cover-constituting nmenber (743) and that
(747) shown in FIG 35 by showing a small convex ridge (781) and .
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a shall ow concave groove (777). This is a state when the cover-constituting
menber (747) is pushed until a position where an anmpule (744) is broken.
FIG 52 shows a structure of a connecting part with a container in a '
cover-constituting nenber (e.g., 743) by neans of a partial cross section.
FIG 53 is waesrapwecti ve vi ew of an enbodi nent of the PCT/IP97/04066 . -

m croorgani smdetecting apparatus according to the present invention. EIG
54 illustrates perspectively the assenbling of the parts 1245 (and 1561)
and 1243 for the m croorgani sm detectg g apparatus of FIG 53. FIG 55 is
a perspective view of an enbodi nent of the m croorgani smdetecting

appar atus according to the present
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invention. FIG 56 illustrates perspectively the assenbling of the parts
1245 (and 1561) and 1243 for the m croorgani sm detecting apparatus of FIG
55. FIG 57 is a perspective view of an enbodi ment of the

m croor gani smdetecti ng apparatus according to the present invention. FIG
58 il l'ustr WRBWMspectively the assenbling of the parts PeabPEME0es245- f or
the m croorgani smdetecting apparatus of FIG 57. FIG 59 is a perspective
vi ew of an enbodi nent of the m croorgani smdetecting apparatus according to
the present invention. 83
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-30- FIG 60 illustrates perspectively the assenbling of the parts 1561 and
1245 for the mcroorgani smdetecting apparatus of FIG 59. FIG 61 is a
perspective view of an enbodi nent of the m croorgani smdetecting apparatus
according to the present invention. FIG 62 illustrates perspectively the
assenbl i ng wbesRMmoparts 1561, 1245 and 1243 for the m cr orayarresewBéict.cct i ng
apparatus of FIG 61. FIG 63 is a perspective view of an enbodi nent of the
m croor gani smdetecti ng apparatus according to the present '
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coccus caprae, Staphylococcus camosus, Staphylococcus chromogenes, Staph
ylococcus cohnii, Staphylococcus epidermidis, Staphylococcus haemolyticu
s, Staphylococcus hominis, Staphylococcus hyicus, Staphylococcus lentus,
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s schleiferi, Staphylococcus sciuri, Staphylococcus simulans, Staphyloco
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invention. FIG 64 illustrates perspectively the assenbling of the parts
1561, 1245 and 1243 for the m croorgani smdetecting apparatus of FIG 63.
FIG 65 is a side view of the nmenbers (1561, 1245) for an enbodi nent of the
m cr oor gani smdet ecti ng apparatus according to the present invention (A
front view WRAARMOL| de view). FIG 66 is a side view of thHeCIPatnes (1561,
1245) for an enbodi nent of the m croorgani smdetecting apparatus according
to the present invention. FIG 67 shows schematically the menber 1243
capabl e of engaging with the nenber (3285) as illustrated in FIG 65 (A
top view and B: front side view).
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FIG 68 is a schematic diagramfor explaining the relation between a guide
portion (1004) and a stopper (1005) for an enbodi nent of the

m croor gani smdetecti ng apparatus according to the present invention. FIG
69 illustrates schematically the enlarged engagenent of a guide portion
(1004)" wi t weaesempper (1005) at the site B for an enbodi neraT/arb7/edees .. -

m cr oor gani smdet ecti ng apparatus according to the present invention. FIG
70 illustrates various shapes for the guides (1004, 1007) for a protecting
and engagi ng neans in an enbodi ment of 6t he m croorgani smdetecting
apparatus according to the present invention.
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-31- FIG 71 is a graph showing the relation between the nunber of viable
St aphyl ococcus aureus cells and measured turbidity data when the

m croorgani smwas cultured in an embodi nent of the m croorgani smdetecting
apparatus according to the present invention. FIG 72 is a graph show ng

t he rel ati oWOSBRHEEN t he nunber of viable Escherichia col ircrirowemes - -
measured turbidity data when the m croorganismwas cultured in an

enbodi nent of the m croorgani smdetecting apparatus according to the
present invention. Explanation of thegsynbols (nunerals) used is as
follows: 1, 21, 41, 61, 81, 101, 241 and 741: main body of container
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2, 22, 42, 62, 82, 102 and 242: cover 3: nedium4, 24, 44, 64 (or 68), 84,
104, 244 and 744: first bag-shaped nenber 6, 26, 46, 66, 86, 106, 246 and
746: m croorgani smcollecting nmenber (part) 6a, 26a, 46a, 66a, 86a, 106a,
246a and 746a: rod-shaped el enent (sten) 5 and 296: first partition nmenber
15 and 235:we®gssiey partition nmenbers 6b, 26b, 46b, 66b, 8SGET/EEHEWe246b and
746b: m croorganism collecting end 7: disk nmenber inpregnated with
antibiotic substance 9: disinfectant/sterilizer '
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20: gui de nenber 11, 59, 79, 89, 109, 259 and 776: connecting part of the
container wwth the cover 8, 28, 48, 68 (or 64), 88, 108, 248 and 748:
second bag- shaped nenber -32- BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON
The present invention relates to an apparatus for the detection of

m cr oor gani WoSosawth is particularly portable or is able techsponwessd ed-
easily, said apparatus being capable of initiating the incubation of the
m croorgani sminmedi ately at : '
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the place where the mcroorganismis collected and/or being capabl e of
starting in the incubation of the m croorganismwthout skillfulness. It is
understood that the apparatus for detecting m croorgani snms in accordance
with the present invention includes all things having the function that it
is relativeWPaBR07smal | size, portable and, after incubatPoriyrsiodohe - -

m croorgani sm able to conduct even the steps until the disposal of the
used apparatus in a substantially tightly closed system concerning said

i ncubat ed m croorgani sm The term "substeantially tightly closed systent
used here neans that, although it is possible to incubate, find or detect
the m croorgani smand to disinfect and/or sterilize the incubated

giog ; 0<r)] [) ?agg fs ][nuts gt@hﬂioamﬁﬁbhmsmmb,,- Stdbhy Ridbdcys @drdaat MSSAONiSTaghy Fdcgor gani sm

ccus epidermidis, Staphylococcus saprophyticus, Staphylococcus haemolyti
cus, Enterococcus sp., Bacillus sp., Salmonella typhimurium, Salmonella
typhi, Proteus vulgaris, Proteus mirabilis, Citrobacter freundii, Citrob
acter diversus, Kiebsiella pneumoniae, Klebsiella oxytoca, BEnterobacter
aerogenés, Enterobacter closcae, Serratia marcescens, Hafnia alvei, Morg
anella morganii, Vibrio parahaemolyticus, Vibrio fluvialis, Vibrio vulni
ficus, Aeromonas sb., Plesiomonas shigelloides, Bscherichia coli (0-157
EHRC), Bscherichia coli (0-55 EPEC), Bscherichia coli (0-124 EIEC), E.
coli (0-25 ETRO), Pseudomonas sp., Acinetobacter sp., Flavobacterium sp.
BEZRWTENCEDRIEET>THIzE T A, BIFSERNE SN, Bt
ZTRIHRESEMOBOS L L DBIRER ] 21077, EAERRIFT. 206
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to outside or to environnment during the incubating period and/or incubated
pat hogeni ¢ m croorgani sm does not conme out to-outside or environnent by
diffusion until the conpletion of its disinfection and/or sterilization or
it does not pollute the outside or environnent and the term further neans
that such V9 B8#¥9%n can be achieved. In the m croorgani sRCISPE4IEE] ..~ -
apparatus of the present invention as nentioned above, the nediumwhich is
to give an incubating condition suitable for the incubation of the

m croorgani smand the mi croorganismcadliecting part are located in a
noncont act manner each ot her upon the non-using stage while, during the

I ncubation for the detection of the m croorganism those specific nmedium

and m croorgani sm {colll edting pprtJar¢ confacted epch of her whelr €by |t he
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suitable for proliferation of the mcroorganismis achieved and, after use,
the apparatus can be safely disinfected and/or sterilized. -33- In the
present invention, said nmediumis further nade in an appropriate state
where the speC|f|c speci es of the m croorgani sm (food poisoning

m croorganlwlmm as St aphyl ococcus aureus) are proliferatratoindbesot. her

m croorgani sns (i.e. those other than Staphyl ococcus aureus such as

Sal nonel | a, Escherichia coli, Vibrio parahaenolyticus and other intestinal
m croorgani sns) are substantially unahbd e
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to grow. After the detection, a treatnent for disposal
be conducted by a sinple operation and a safe di sposal

of the apparatus can
I s made possible at

all times. Accordingly, when appropriate incubating neans (such as a sinple
i ncubat or) and detecting neans (such as a pH indicator which detects the
changes in WA9%BRM0To growmt h of the microorgani sm) of the nPeYIrov/gmaed sm ar e
utilized, it is now possible to easily detect the specific species of

m cr oor gani sns (such as food poi soning ones) and anyone is able to easily
di spose the apparatus after use. When a3 apparatus which is in such a-
status that it gives an incubating condition having a selectivity to
specific species of mcroorganisns (for exanple, food poisoning ones such

as Staphyl ococgusicaiRagua - & AsalfEddh 4 IS now easy to sel ectively
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detect and identify (i.e. to discrimnate the type of the food poisoning

m cr oorgani sn) said specific species of mcroorganisnms (such as food

poi soni ng ones) and to disinfect and sterilize the apparatus containing the
pat hogeni ¢ m croorgani sms Wit hout anxiety. Exanples of the pathogenic

m CT 00T gani -9nre1odt aphyl ococcus aureus, Vi brio parahaenol PCT/grez/p4066 ..

Sal monel |l a (such as Sal nonel | a typhi, Sal nonella paratyphi A, Sal nonella
schottruel leri, Salnonella enteritidies, Salnonella thonpson, Sal nonella
nar ashi no, Sal nonel |l a pot sdam Sal noneglg@ orani enburg and Sal nonel | a
senftenberg), Cdostridiumbotulinum Shigella (such as Shigella dysenteriae
and Shigella flexneri), Vibrio cholerae, Vibrio cholerae biotype eltor and
Escherichia coli (such as enteropathagenic Escherichia coli represented by
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-34- E. coli 0-157). Wen the apparatus i's used for detection of food

poi soni ng, the apparatus of the present invention can be preferably made in
such a manner that it shows a selective incubating ability to at |east one
m croorgani sm sel ected fromthe group consisting of Staphylococcus aureus,
Vibrio par aWeM®eP7i cus and Sal nonel | a whi ch occupy near | ypetAroassst -99%)
of the m croorgani sns causi ng food poisoning while the discrimnation anong
t hose types of m croorgani smnmay not be essential. This is because, when
the presence of at |east one 95
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of the three types of mcroorganisns is confirned, then it is possible to
substantially renove all of the three types of m croorganisns fromthe

envi ronnment wherefromthey are detected if a certain disinfecting nmeans as
mentioned later is applied to the environment. \Wen the food poi soning

m crfoor gani o esReiie detected and identified in a manner aonmweimasssd. above
(such as spontaneously), it is now possible to prevent food poisoning
easily and effectively by adopting a neans suitable for renoving said food
poi soni ng m croorgani sm (such as by a disinfecting nethod where cooki ng
devices, etc. are cleaned wth "Hi biden" (trade nanme: SUM TOMO
PHARVACEUTI CALS CO. LTD., Japan, for a 0.2 to 0.5% sol uti on of

chl or ohexi di nejgmsin %@Uﬁﬁtﬂ'ﬂé ~soap followed b_y Wi pi ng and washi ng with
water). On the other hand, If It is necessary to identify b
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di scrimnati ng each of Staphyl ococcus aureus, Vibrio parahaenol yticus,

Sal monel | a and pat hogeni ¢ Escherichia coli 0-157 as a m croorgani sm causi ng
the food poisoning for the sake of the counterneasure, it is also possible
that a selective incubating ability is given to the m croorgani sm
detectdi ng aywpasme1ors used or a selective identifying abilitscwmpogessasn .t'o t he
detecting function. If necessary, the apparatus for detecting

m croorgani sms in accordance with the present invention may be constltuted
in such a manner that a selectivity tog gncubation of the "big three" food
poi soni ng m croorgani sns (i.e. Staphyl ococcus aureus, Vibrio

par ahaenvol yti cus and
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-35- Sal nonel | a; about 99% of the bacterial food poisoning is caused by any
of them is given. It is also possible to give a selectivity to incubation
of enterohaenorrhagi c Escherichia coli (such as E. coli O 157: H7) which has
been an increasingly big problemin recent years. It is further possible to
give d selé&?ﬂ@@ﬂé%t() i ncubation of antibiotic-resistant rPCHIPOVA6E SITE
such as MRSA.. The present invention will now be further illustrated by, if
necessary, referring to the attached drawings. FIG 1 and FIGS. 3 to 16
show out er appearances, cross sections &l ong the side of the apparatus,

etc. of one . '
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of the preferred enbodi nrents of the present invention. First, an
Il1lustration will be nade by referring to FIG 1. The detecting apparatus
in this enbodinment is constituted froma hollow and cylindrical container
(1) having an opening at the upper end and a cover (2) which can be freely
i nserted i nWQ‘»‘Glmﬂ‘det ached from sai d opening. At the uppereqEuEd7/RR66Eai d
cover (2) (i.e. an opposite side to the container opening of the cover.
(2)), the first bag- shaped nenber (4) is placed which encl oses a _nedi um (3)
suitable for the incubation of a specidfpc m croorgani smsuch as :
St aphyl ococcus aureus. At the upper part thereof, the second bag-shaped
menber (8) is placed which encloses a disinfectant (9) having a sufficient

concentration @g—@@@li@3d}ﬁ?mgcl.§m@§ﬁtggﬁgt erilizing the incubated
m croorgani sm Said nedi um urt her contalns
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a pH indicator (such as Phenol Red, Brontresol Purple and Bront hynol Bl ue)
which identifies the pH changes due to proliferation of the m croorgani sm
On the other hand, at the | ower side (an opening side of the container) of
said first bag-shaped nenber (4), a partition nenber (5) having one or nore
(pref er abl y WO#¥20147han one) hol e(s) is disposed (e.g. enbedetpporied _ - - :
prevents falling of the first bag-shaped nenber (4) into an opening of the
container. Further, at the |ower side (at the side of the first bag-shaped
menber) of said second bag- shaped menbér” §4), a partition menber (15)

havi ng - 36- : '
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one or nore (preferably, nore than one) hole(s) is disposed (e.g. enbeded)
whi ch prevents falling of the second bag-shaped nenber (8) downward. In
order to restrict such a downward novenent of the first bag-shaped nenber
(4) .and the second one (8), there will be no need of using the partition
nmenbers (5 aW@20but the structure having the sanme funct imerIesmmbesdi ng,
for exanple, an elenent constituting the cover (2) and having one or nore
t hrough holes (i.e., a perforated portion_ in the partition part thereof),
will do. Further, at the nearly central &t of the bottom side of the
cover (2), a mcroorganismcollecting nenber (part) (6) extending to al nost
vertical direction to the opening side of the above container is placed.
Sai d m croorganism collecting part (6) consists of a rod-like materi al

(stem —

9
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(6a) located at the side near the cover (2) and a m croorgani smcollecting
end (6b) located at the end (a far side fromthe cover (2)) of said
rod-like material. Usually, said mcroorganismcollecting end (6b) is
received in such a manner that it does not contact with the nedi um before
use.” Sai d mwossmogani smcol | ecting end (6b) is to achieve aczspemiscse . -

i ncubation and, usually, said end is received in such a manner that it does
not contact mnth an anti biotic substance having a function of inhibiting
the specific microorganism However, &/ Il be nentioned below in detail,
it may be, if necessary, in such a state that some contact with said
antibiotic substance is available or that said antlblotlc substance is
given at said mcroorgani sm collecting end.

N5




Exanpl es of said antibiotic substance are those having a characteristic
nature of effectively inhibiting the proliferation of the m croorgani sns

ot her than specific ones to be detected (e.g., food poisoning

m cr.oor gani sns such as enteropat hogeni c Escherichia coli and Sal nonella and
resi stant niVWP8¥MOhi sns such as MRSA). Wien ni croor gani sSneeoupsiosesus e-
food poi soning (such as Staphyl ococcus aureus, Vibrio parahaenol yticus and
Sal nonel | a) are used as the m croorgani sns -37- to be detected, exanples
of the antibiotic substance are aztreohan§ 1pol ynyxin B, fluconazole and a
conbi nati on thereof.

2—|| Ho,
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When anti biotic-resistant m croorganismis used as the mcroorganismto be
detected, the exanples are oxacillin which inhibits G am positive bacteria
havi ng no resistance, polynyxin B and aztreonam which inhibits

Gram negative bacteria, polynyxin B as well as a conbination thereof. The
antibiotic NMHB2AWZe nay, as will be nentioned later, be previewrshssadded
to the medium coated on the part of the container (1) used for incubatjon
(such as a bottomor the container (1) or a wall near there), present as a
powder which is nade to be easily di sso'\fel, or coated at the pl ace whi ch
is a part of the mcroorganismcollecting part (such as the place which is
just above the m croorganismcollecting end (6b)). It is also possible that
said antibiotic substance is placed separately fromthe part used for

i ncubation in the

—6a
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above-nenti oned contai ner, the nmedium (3) or the mcroorganism collecting
part (6). In an enbodi nent where the anti biotic substance is placed
separately as such, a disk-shaped nenber (7) (refer to FIG 5; preferably
conposed of "porous material") to which said antibiotic substance is given
may, if neceRQfHO0he pl aced at the inner area of the cont apcwspetiddned Such
as a space between the m croorgani smcollecting end (6b) and the bottom of
the container). Alternatively, the antibiotic substance nay be placed in
such a manner that it is supplied mhensfﬁg'nediun1(3) enclosed in the first
bag- shaped nmenber (4) (which will be nentioned below) falls down into the
container. In such an enbodinent, it is also possible that the antibiotic
substance is placed at the partition menber (5) or at the upper side of the
guiding material (20) (cf.




FIG 4). Wen a mcroorgani smdetecting apparatus in such an enbodi nent as
shown in FIG 1 is used, a cover (2) having a m croorgani smcollecting part
(6) is at first taken out fromthe container as shown in FIG 2(a). Then,
as shown in FI G 26b), the m croorgani smcollecting end (6b) at the end of
t he - 38- WP Gani sm col | ecting part (6) is rubbed on roTIpbimeds t.o- be
tested (10) (such as a chopping board) and the m croorganismexisting in
said object to be tested (10) is collegisylto sai d m croorgani smcoll ecting

end (6b). Then a cover (2) having
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the m croorganismcollecting part (6) is inserted into the container again
and, after that, as shown in FIG 3, the first bag-shaped nenber (4) is
broken (by, for exanple, strongly conpressing it from outside of the cover
(2) using a conpressing nmeans which is not shown here) so that the medi um
(3) which i swoasi2e2d and received in said first bag-shapedPaEmezndo6s!). S
fallen down into the contai ner through the holes of the partition nenber
(5). As a result, the microorganism callecting end (6b) of the

m croorgani smcollecting part (6) is di® pé& into said nmedium (3). At that
time, falling of the materials other than the medi um such as the broken

pi eces of the first bag-shaped nenber (4) is inhibited by the partition
menber (5) and does not fall down into the container. For exanple, as
ment i oned herei nabove, when an

2 |

FIG. 8



anti biotic substance having a specific selectivity is attached to the

m cr oor gani smcol l ecting end (6b), proliferation of the m croorgani sns

ot her than the specific mcroorgani sm (such as food poi soning '

m croor gani sns i ncl udi ng St aphyl ococcus aureus and C ostridi um botul i num

i s subst ant iV¥PP8261%hi bited i n case the nicroorgani sm col | e®cagoreacss( 6b) of
the microorgani sm collecting part (6) is dipped in the nedium (3) as such.
Accordi ngly, when the mcroorgani smdetecting apparatus in such a state is
subj ected to an incubation by an appro fi%le i ncubating nmeans (such as a
sinple incubator), the specific mcroorgani sm (such as food poi soning

m cr oor gani sm i ncl udi ng St aphyl ococcus aureus and d ostridiumbotulinum is
selectively proliferated. There is no-particular Iimtation for the

i ncubating condition at that time bu 1y, the condition
O
N
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of 37 [err]C for about 16 to 24 hours is sufficient. After the
above- nentioned i ncubating operation, a change, if any, of the pH indicator
contained in the medium (3) (and al so the degree of said changes in color)

i s checked w@ Bgﬁﬁ,;he specific food poi soning m croorgani sm(such as
St aphyl ococclu gus) can be -39- easily detected and iwtevupbiaenss (i . e.

discrimnation of the type of the food poisoning m croorganismis .
conducted). For exanple, the nediun1con;9ining Phenol Red as a pH indicator
shows a pink color (pH 7.4) in the ihPri &l stage of incubation and, when

St aphyl ococcus aureus is present,
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it changes to yell ow whereby a detection can be done. In addition, physical
and chem cal changes in the nature and appearance resulted by the
substances which are produced by the proliferated m croorgani smor obtained
due .to a deconposition thereby, turbidity of the medium and growh of

col ony are 3&5&#@@5 as a change in the nmedi um whereby the RCFIRINI06ST t he

m croorgani smmay be judged as well. Froma viewpoint of observation by.
naked eye as such, it is preferred th H‘}Qe container (1) has a
light-transmitting ability such as that ‘at | east the area wherefrom the
observation is conducted is transparent, \Wwen there is a possibility that
the nedium the antibiotic substance, &06. are affeated by light to change
their nature, then said transpare HRNATE T T ch a constitution that
it is covered by a light-

37




shi el ding coat and, upon observation, it is detached. Finally, the

appar atus where the mcroorganismis incubated and detected is disposed
and, for such a purpose, it is necessary that the incubated cells, cultured
products, inner side of the container, etc. are conpletely disinfected/
sterilized.‘%PPﬂ@Hﬁh not shown in the figures, the second RQEFIIpEess nenber
(8) is broken (by applying a sufficient force for disintegration or by .
strongly conpressing fromoutside of the cover (2) using, for exanple,
means of disintegrating nechani sm or 3dhﬁﬁe§sing devi ce which is not shown)
wher eby the disinfectant (9) enclosed and received in said second

bag- shaped nenber (8) is fallen down into the container through the hol es
of the partitions (5 and 15). As a result, the m croorgani smcollecting end

(6b) of the N
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e

m croorgani smcol l ecting part (6) and the nedium (3) containing the

I ncubat ed m croorgani smare dipped in and/or mxed with said disinfectant
(9). Faor a conplete disinfection/ sterilization at that time, it is
preferred toWoPERE0Br t he -40- like so that the disinfectant (9) cones
t hroughout the inside of the container (1) and, since a treﬁéﬂﬁg@uk
conducted in a substantially tightly-closed systemin the presen
invention, it is possible to conduct & §gfﬁ,and sure disinfecting/.
sterilizing operation. Constitution of each part of the apparatus-for
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detection of m croorganisns in accordance with the present invention wl|l
be illustrated as follows: Container It is preferred that the container is
constituted froma transparent or translucent material. To be nore
specific, the container may be forned using an inorganic material such as
gl ass or an SPEHMMW? material such as plastics (e.g., polyetRGIVEEHH04066 _ - .

pol ypropyl ene, polystyrene, polyethylene terephthal ate (PET), .

pol ycarbonate, acryl resin and ponoIefig) and, when wei ght and possibility
of breakage upon centri fugal operatioH,4 t&! are taken into consideration,
it is preferred that the container is constituted fromplastics. There is
no particular limtation for the shape of the container so far as it has an

opening at the upper end and
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a cover (2) can be freely attached to and detached from said opening. To be
nore specific, in addition to the shape of a test tube as shown in the '
figures, any of shapes in flask, bottle, etc. may be used. Cover There is
no particul 1#&%@ tion for the material which constitutes the cover (2)
but the materia ? be the sane one as that used for the CRERIRIFOI66 | .
anot her enbodi nent, the cover (2) may be preferably constituted froma .
material which.is softer than that used %pEIthe container for |owering the
possibility of damage of the container 3 d”f'or increasing the contact
adherence with said container. To be nore specific, both container and
cover may be constituted from pol ypropyl ene (PP) or, when the container is
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-41- constituted fromhard plastics or hard resin such as pol ystyrene and
PET, the cover (2) may be constituted fromsoft plastics such as polyolefin
or soft resin (this termis intended to use for covering elastic materials
or elastomers as well) or, in sone cases, that is rather preferred. A cover
is a nateri aAP83P9% a part placed for connecting to a nout RCTEPIN0LeES |- of
the container. The cover may be in such a formthat is fixed to the
cont ai ner by nmeans of either screw or Fﬁy net or is fixed at the cértain
position by deformation of the connect gpﬁdrt. It is also possible to

pl ace a packing or
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the like at the connecting part of the cover with the container. Al or a
part of the material which constitutes the cover nmay be col ored for
discrimnation or may be printed with letters, signs, pictures, etc. In
preferred specific exanples, the cap part at the top of the cover may be in
di.fferent coV8®AMP7 each nicroorganismto be tested so thatedimestospss, et c.
of the mcroorganismto be tested can be easily understood and said part
may be suitably colored or nodified with |]etters, signs, pictures, etc. It
is also possible to use a material whilch”Had its color by itself. In the
apparatus of the present invention, it i$ preferred that the cover (2) can
receive at | east’ two bag-shaped nenbers as shown in FIG 1, FIGS 4 to 7

and
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FIGS. 10 to 16 where the first bag-shaped nenber receives a nediumwhile
the second one receives a disinfectant/ bactericide. Bag-Shaped Material A
Medi um There is no particular limtation for the stuff, shape, etc. of the
first bag-shaped nenber (4) so far as the first bag-shaped nenber (4) can
surel y "and SWEQWOI%CI ose the medium (3) upon storage and trcunmemees i on of
the m croorgani smdetecting apparatus and a predeterm ned anount of the.
medi um (3) can be surely rel eased upon1 isr}:gt%ation of the m croorgani sm
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-42- To be nore specific, stuff for the first bag-shaped nenber (4) may be
a hard stuff such as glass and hard plastics or a soft one such as soft
plastics (e.g., polyethylene and pol ypropyl ene) and flexible stuff (e.g.,
paper) but, in view of easiness for confirnming the presence of the enclosed
medi umand tWR%MY: tone, etc. thereof, it is preferred t®CTsRow4066 - -
transparent to translucent material. In the present invention, there is.no
particular limtation for the nmeans f éeéniasi ng the medium (3) fromthe
first bag-shaped nenber (4) so far as t?1 dium (3) is placed at a
position appropriate for incubation upon the incubation of the

m croorgani sm To be nore specific, upon releasing the
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medium (3) fromthe first bag-shaped nenber (4), said nmenber (4) may be
subjected to any of the neans including perforation, cutting and breakage.
When perforation, cutting, etc. of the first bag-shaped nenber (4) is
conducted, a material such as a needle-like material or an edge-like

mat eri al wheWVeB¥20&% f oration or cutting is made easy (not SHGENRINOH066 gur es)
may be installed at the inner wall of the cover (2) if necessary. On the

ot her hand, in an enbodi nent where the nmedium (3) is released by breaking
the first bag-shaped nember (4), it i£Prefdrred in terns of easiness of
sai d breakage that the first bag-shaped nenber (4) is conposed of a hard
stuff such as glass and hard plastics. In a structure where a substantially
tight-seal ed system can be mai ntai ned-and a sufficient breaking force from
out side can be applied to said bag-shaped nenber,
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it is possible to easily apply a strong tension to such a hard stuff and to
break it whereby the content can be taken out. An exanple of the preferred
structure is that a strong tension is concentrated on a specific area (that
may be two or nore areas but a considerably narrow area is preferred) of

t he bag- shap®@HeWBer made of a hard stuff. As will be menPCEHFRIF0406 det ai |
by referring to FIGS. 6 to 16 as hereunder, it is to be understood that.
such a thing can be achi eved by vari o?[s fs)étfctures and it is also possible
to adopt a structure where known stru bfebtand conventional structures are
requested to apply to the m croorgani smdetecting apparatus and to install
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-43- that in the m croorgani smdetecting apparatus of the present

invention. B. Disinfectant/Bactericide In the present invention, there is
no particular limtation for stuff, shape, etc. of the second bag-shaped
menmber (8) Sgrt%f as the disinfectant/bactericide (9) can be safely and
surely enclo Q%27 r ecei ved by the second bag-shaped nenbePCT/BP7/0406d ng- t he
storage/transportation of the m croorgani smdetecting apparatus until use
and during incubation of the nicroorgqpi;p%gnd so far as a predeterm ned
amount of the disinfectant/bactericidé 8 ) can be surely rel eased upon

di sposal of the apparatus after use. To be nore specific, the stuff for
sai d bag- shaped ienber can

FIG. 24
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be selected fromthose which are used for the al ready-nentioned first

bag- shaped nenber and it is preferably a transparent to transl ucent
material with the purposes that the receiving disinfectant/bactericide (9)
can be stably and surely enclosed and that the presence of the

pr edet er m ne%ogﬁ%ﬂm of the disinfectant/bactericide can bePCGuUAIPOY4066 - .
confirmed when the incubated m croorganismis sterilized/disinfected or,
that confirmation of color tone, etc._can be done in an easy manner froma
vi ewpoi nt of confirmation that the st@ﬁPPﬁzTng/ di si nfecting treatnent. was
surely done. In the present invention, there is no particular limtation
for the neans of rel easing the disinfectant/ bactericide (9) fromthe
second bag- shaped nenber so far as the disinfectant/bactericide is

positioned to the place

y
243+

C )

.
.
]
24414 |
]

i ]

]

)
S’

259

FIG. 26

<



suitable for said disinfecting/ sterilizing treatnment upon the di sposing
stage of the m croorgani smdetecting apparatus. To be nore specific, it is
possi ble to take any of the nmeans of perforation, cutting, breaking, etc.
for .the second bag-shaped nenber (8) in releasing the

di si nf éct ant‘l’Baﬁ'?‘gﬂ cide (9) fromthe second bag-shaped nersoavIpgBiMoss\\hen
perforation, cutting, etc. of the second bag-shaped nenber (8) is
conducted, a material such as a needle-like material or an edge-like

mat eri al whereby perforation or cuttiggt¥ss hmde easy (not -44- “shown in
figures) may be installed at the inner wall of the -
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cover (2) if necessary. On the other hand, in an enbodi nent where the

di sinfectant/bactericide (9) is released by breaking the second bag-shaped
menber (8), it is preferred in terns of easiness of said breakage that the
second bag-shaped nmenber (8) is conposed of a hard stuff such as glass and
hard plasti O3 structure where a substantially tight- secatxeo/iagest em can
be mai ntained and a sufficient breaking force fromoutside can be applied
to said bag-shaped nenber, it is possibLs to easily apply a strong tension
to such a hard stuff and to break it réb& the content can be taken out.
An exanple of the preferred structure is that a strong tension is
concentrated on a specific area (that nay be two or nore areas but a
considerably narrow area is preferred) of the bag-shaped nenber nmade of a
hard stuff. As mentioned in detai
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by referring to FIGS. 6 to 16 as hereunder, it is to be understood that
such a thing can be achieved by various structures and it is al so possible
to adopt a structure where known structure and conventional structure are
requested to apply to the mcroorgani smdetecting apparatus and to instal
that in the W@M?”gani smdetecting apparatus of the presermCIIRYRII660n. - The
force fromoutside may be that utilizing rotational novenent, pushing-in
novenent, tw st, etc. Rod-Like Material The rod-like material (stenm (6a)
constituting the microorganismcollecfifg%hrt in the present invention is
a material having a so-called auxiliary function whereby a

m cr oor gani smcol l ecting end (6b) having a function of direct collection of
the m croorganisns to be tested can be stably
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supported avoiding a contam nation and, in addition, said

m croorgani smcollecting end (6b) is kept at a position suitable for
contacting it with the nedium (3) upon incubation of the m croorgani sm
There is no particular limtation for stuff, length, shape, etc. for the
rod-1ike mat |§(?° %a) so far as such functions of a stabl eeaTipgt/ougesand- of
a security for the contacting position are substantially achieved. In terns
-45- of prevention of contam nation agd,(ﬁgftness upon col |l ection of the

m croorganism it is preferred that s \d-1i ke materi al (6a) is conposed
of a flexible plastics.

-

4 , /—’295
—24 ]
G G'
L A

FIG. 31 U



M croorgani sm Col l ecting End In the present invention, the m croorgani sm
collecting end (6b) constituting the m croorganismcollecting part is a

mat eri al having such functions that it directly collects the m croorgani sm
capabl e of receiving the collected mcroorganismin a receiving container

wi t hout contMR#¥%n with others after collection of the recwiremmessi sm and
substantially well contacts with the nedium (3) during incubation of the

m croorgani smso that a condition suitable for incubation of said collected
m croorganismis provided. So far as %Geﬁadollecting and contacting
functions are substantially achieved, there is no limtation for its
structure but any structure will do and there is no particular limtation
for stuff, length, shape, etc. of the.m croorgani sm

FIG. 32
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collecting end (6b). To be nore specific, said mcroorganism collecting
end (6b) may be, for exanple, just an end of the rod-shaped el enent (6a).
However, for an object of easily achieving the above-nentioned coll ecting
and contacting functions, it is preferred that said

m cr oorgani Swo®8Re18Tt i ng end (6b) has a pl ane havi ng an i nCRGRARPEH0MEH f.ace
area. Preferred exanples of the "plane having an increased surface area”
are a surface having one or nore concave(s) (cutting, uneven surface, etc.)
(such as an end |ike ear pick or spat#l®)j Sahd a porous surface. In an
enbodi mrent where the m croorgani smcollecting end (6b) (at |east a surface
area thereof) is-conposed of a porous material, a porous material in a form
of xerogel or a fibrous material is preferably used. Wth regard to said
fibrous material, filter paper, cotton

FIG. 34
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(such as absorbent cotton), punch felt, cloth, knitted goods, nonwoven
fabric, etc. may be used wthout particular limtation. It is also possible
to use a structure where rubber or plastic nmaterial is used partially, a
hol | ow structure or a plunger structure using a elastic material or - 46-
a flexi-bl e ngbespad7 or a suckabl e structure together w th POTIRIENMEGSed -

el ement (6a) which constitute a mcroorgani sm collecting part whereby the
sanpl e can be easily collected when it is liquid. Particularly preferred
one is that in a shape of an applicat8r®fdvlng cotton at its end.
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Exanpl es of the object (an object to be tested) wherefromthe m croorgani sm
is collected are usually cuisine environnent such as utensils of cuisine,
cooki ng devices, etc., hone kitchen, toilet, bathtub, the place where food
and beverage are sold, etc. Such an object is, for exanple, w ped with and
di pped i nt o WASZOHY of the applicator (microorganism col | TP (6D))
as nentioned above. It goes without saying that, in that case, collection
of the sanmple is usually conducted p%yggg q care that said applicator does
not touch with unnecessary part or arkea: Y her exanpl es of the object
wherefromthe mcroorganismis collected are food and food materials.
Medi um There is no particular limtation for the type,
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conposition, etc. of the above-nentioned nmedium (3) so far as incubation of
the expected m croorganismto be detected (such as food poi soning

m croorgani smor resistant m croorganism is possible and known nedi um for
such a mcroorganismor an inproved nediumthereof as well as a nmedium

whi ch s nodvébszbiéor better usability nmay be used. Prefer RONIPIHP4R86e case
of food poisoning mcroorganism it is possible to suitably select the -
medi um by taking the conpatibility (such as reactivity, intersolubility,
etc.) with the later-nentioned antibi &2¢ &lbstances, pH indicator, etc.
into consideration. Wth regard to a nmedium for Staphyl ococcus aureus, it
is possible to use mannitol-salt (nodified) nmedium 'Baird-Parker nmedi um
tellurite-glycine medium phenylethanol- azide nedi um chocol at e-agar

medi um bl ood-agar nedi um heart
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i nfusi on agar nmedium etc. in the present invention and, in view of the
adaptability with the [ater-nentioned anti biotic substance for sel ecting

St aphyl ococcus aureus, the use of a -47- mannitol -salt (nodified) nmedium
is preferred. As a nedium for mcroorganismresisting to antibiotics such
as NMRSA, thavoeddetd? i s prepared by adding oxacillin, aztre®CRIPI7TM6§ MY Xi N

B, or the like to the afore- described nedium my be preferably used. As a
medi um for Vibrio parahaenol yticus, it is possible to use salt-polynyxin
(rmodi fied) medium cell obi ose- 33/61
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pol ynyxi n-colistin medium thiosulfate-citrate-bile salts- sucrose nedi um
TCBS nedi um MacConkey agar nedi um bl ood-agar nedium etc. and, in view of
the adaptability with the later- nmentioned antibiotics for selecting Vibrio
par ahaenol yticus, the use of a salt-polynyxin (nodified) mediumis
preferred. Agossaeesti um for Salnonella, it is possible to uPETHPYIN4SE| ysine
(nodi fied) medium mannitol -1ysine-Crystal Violet Brilliant medium .

Sal nonel | a shigella nmedium deoxychol ate- citrate-|actose-sucrose _nmedi um
DHL agar medi um MacConkey agar nedi ut4£6c. and, in view of the
adaptability wwth the later- nmentioned antibiotics for selecting

Sal monel l a, the use of a xylose-lysine (nodified) nmediumis preferred. As a
medi um for Escherichia coli, it is possible to use BTB-|actose-agar nedi um
bl ood- agar nedi um deoxychol ate
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medium LB nedium etc. Wth regard to such a nedium it is possible to
select fromthose nentioned in known literatures or fromthose prepared by
nodi fyi ng/ varyi ng the above-nenti oned ones. Exanples of the known
literatures are Exam ned Japanese Patent Publication Hei-07/73,509 (JP Hei
07/ 73,509 B)WOSBRM®Hi ned Japanese Patent Publication (Lai d-FIaiRYy7/04066 _ - -

Hei - 01/ 296, 998 (JP Hei 01/296,998 A), etc. for a nediumfor Vibrio .
par ahaenol yti cus; Lai d-Qpen Japanese Patent Publications Sho-52/134,082 (JP
Sho 52/ 134,082 A), Hei-06/217, 760 (JP Befi 806/ 217,760 A), etc. for a medi um
for Staphyl ococcus aureus; Laid-Open Japanese Patent Publication

Hei - 02/ 65, 798 (JP Hei 02/65,798 A), Hei-05/130,859 (JP Hei 05/130,859 A,
Hei - 06/ 22, 791 (JP Hei 06/22,791 A), etc. for a nmediumfor Salnonella; etc.
as well as the references '
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cited therein.

In the present invention, a mediumwhich is optionally

nodi fi ed/ changed for adapting especially as a liquid -48- nmediumis
preferred. Usually, a mediumin a liquid state is preferably used and that
filled or received in a tightly-seal able containers such as anpul es or
capsul es i s woiosIbY used although it is not |imted ther etRCHIPOTOME .. - -
exanple, it may by in such a formthat it can be supplied to an incubating
space of the container separated by a 3oar}i tion or the |like which _can be
easily broken by a force from outsi de. 6761
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The medi um may be an agar nedium and, for exanple, it may be in a formthat
it does not contact with an antibiotic substance being separated by a
partition or the like which can be easily broken by a force from outsi de.
It may be in such a formthat, upon incubation, the partition is broken by
pushi ng wi t Rygbosiaey of the m croorgani smcollecting rod coPSTIIPINERE6hHy " a
hard material; it is broken by hitting an iron piece or the |ike coated
with glass, plastics or the like placed on said partition by neans of a
magnet pl aced outside; or, in additiod 16 %he above, a capsule of an

anti biotic substance solution or a buffer solution is broken to flow the
solution on a nedi um whereby the m croorganismat the collecting end, the
anti biotic substance and the agar nedium are contacted. It may also be in
such a formthat dry nedium or powder nediumis received
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therein instead of the agar nediumand is reconstituted to the conventi onal
agar nedi um using an aqueous |liquid such as a buffer solution which is
received in various fornms in the container of the m croorgani smdetecting
apparatus. In the case of the food poisoning mcroorganism it is possible
to detéct arfMOP#MMT fy said m croorgani smby incubating as rowlyeswoesss( by-
nmeans for a nediumin a formof gel, for exanple). However, in a viewojnt
of easiness of detection and identification of the food poisoning -

m croorgani smin usual restaurants and &6fe! it is preferred to use a

i quid nmedi um gi ving a honpbgeneous i ncubating systemto which pH indicator
or certain chem cal substance capable of acting as an indicator after
converted to deconposed product or netabolite as a result of deconposition
or nmetabolismby the mcroorgani smfor

FIG. 48



-49- proliferation of the mcroorganismis added whereby the judgnent can
be easily conducted by neans of changes in color due to pH change or of
naked eye. The nedium (3) nay preferably be sonewhat viscous so far as the
detection/ identification of the food poi soning m croorgani smby neans of

col or ¢hang®O¥28HY substantially disturbed. Additives |f mewapsmmagss - -
various additives my be added to the above-nentioned nmedium (3). In_an
enbodi nent of the present invention where detection of the mcroorganismto

be det ect ed 39/61
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is confirmed by neans of pH change due to proliferation of said

m croorganism it is preferred that a pHindicator is previously added to
said nedium Wen such a pH indicator is used, pH of the medi um changes as
a result of production of acidic substances (such as lactic acid) by
proliferati oWOd2918E ni cr oor gani sm whereby the col or tone OFCT/IROTA4MGE cat or
changes and, accordingly, confirmation of said proliferation becones easy.
There is no particular limtation for the pH indicator which is applicable
to the present invention. In view of fH €fahge region, color tone, etc.,
Phenol Red, Cresol Red, Bronthynol Blue, Brontresol Purple,
triphenyltetrazolium Blue Tetrazolium etc. can be appropriately used.
‘Such pH indicators may be used either.
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solely or jointly by conmbining two or nore if necessary. It is also
preferred to use each of the pH indicators having different color tones
(before changed) in each of the nmedia for detecting different types of

m cr.oor gani sm because the mcroorganismto be detected can be easily
recogni zed WOYN¥hce by neans of such col or tones. Anti bircavaeoBubsst ances
In the present invention, it is also possible that the nediumitself is.
bestowed with sone selectivity to the nicroorgani smbut, usually, in order
to make the selectivity sure, it is pfet€rf&d that an antibiotic substance
whi ch
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-50- effectively inhibits the proliferation of the m croorgani smother than
the specific one to be detected and identified is jointly used upon
necessity. Said antibiotic substance is to achieve a selective incubation
of the mcroorganismto be detected and has a function of inhibiting the
proliferati o‘ﬁog?mtl??e ni croor gani sm whi ch is other than the RT&®PHMes60NE- t O
be detected. The type of the antibiotic substance used therefor may be .

sel ect ed dependi ng upon the'relation\yééyépe m croorgani smto be detected
or may be sel ected by considering what nd” of m croorgani smselectivity is
to be bestowed dependi ng upon the state upon actual use of the apparatus of
the present invention. The "selectivity" upon incubation of m croorgani sm
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can be adjusted or sel ected dependi ng upon the purpose. For exanple, when
food poisoning mcroorganismis an object, it is preferred to have an

i ncubation selectivity to one or nore m croorgani snms selected fromthe
group consi sting of "Staphyl ococcus aureus, Vibrio parahaenolyticus and
Sal nonél | a" WY Bccupy nearly all (around 99% of the ni PCBIPYYMHIG6ENT -
causi ng food poisoning while discrimnation anong those three .
m croorgani snme.i s not essential. However, froma viewoint of a mhnute
count ermeasure to each of the characf%??%?ﬂcs of those food poisoning

m croorganisns, it is in sone cases preferred to have an "incubation

sel ectivity" whereby discrimnation anong "Staphyl ococcus aureus, Vibrio

par ahaenol yti cus and Sal nonella" is possible. In addition, there is a case
whereé it is preferred to have an "incubation sel eciVity" whereby
rd
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ent er opat hogeni ¢ Escherichia coli such as E. coli 0-157 can be
discrimnatively detected. In the present invention, there is no particular
limtation for the antibiotic substance to be used so far as it is capable
of effectively inhibiting the m croorgani smother than specific (one or

nor e) nicro@ﬂéﬁﬁpgﬂ(s) to be detected such as food poi soni RGT/IRRZOMES gani sm
Al-t hough the antibiotic substance may be used solely in sone cases but,.
preferably, two or nore may be used jointly dependi ng upon the purpose.
-51- The anount nmay be suitably decidgd’éédecially dependi ng upon
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t he amount of the medium used. For exanple, in detecting a food poi soning
m croorgani sm the follow ng antibiotic substances are preferably used. In
the foll owi ng description, the concentration for each antibiotic substance
is a suitable concentration at the incubating stage of the food poi soning
m crf oor gani SHOPMA unitedly used with the medi un). <Anti biRGIVIRIHUESt ances

Sel ective to Staphyl ococcus aureus> Aztreonam 1 to 15[err]
g/m Polynyxin B lto 15%err] g/ M Fluconazol e a
1 to 10[err] g/m Conbination of the 4BaVB three antibiotic substances can

be used preferably. <Antibiotic Substances Selective to Vibrio
par ahaenvol yti cus> Pol ynyxin B 1 to 15[err] g/ m
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Fl uconazol e 1 to 10[err] g/mM Potassiumtellurite lto
20[err] g/m Conbination of the above three antibiotic substances can be
used preferably. <Antibiotic Substance Sel ective to Sal nonel |l a> Fl uconazol e
1 to 10[err] g/m Locating Position of the Antibiotic Substances There is
no. particul ¥O982¥47ati on for the position or the place whemerisheamsi hiotic
subst ances are |l ocated or placed so far as they function unitedly wth the
medi um (3) at the incubating stage of the m croorganism Preferably, it can
be held at.a di sk menber (7) as will Webdehfioned later in detail (cf. FIG
5) while other nethods are possible as well. Thus, to be nore specific, the
anti biotic substance may be
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previ ously added to a nmedium (3), coated on an inner wall of -52- the
contai ner or bestowed at a certain place of the m croorgani smcollecting
part (6) (the place being able to contact with the nedium (3) upon

i ncubation). Two or nore of such a positions may be applied if necessary.
It goes witMWQAs”20WJing that, in those cases, the above- nenPCourudisek.. -
menber (7) may be omtted. When the antibiotic substance is previously .
added to a medium (3), it is preferred, by taking inactivation of the
antibiotic substance in said medi umiAto”®hsideration, to add the

anti biotic substance in such a little
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bit much anmount that said inactivation (usually, a decrease in the
antibiotic activity to an extent of around 30 to 35% when stored at anbi ent
tenperature for one year) can be suppl enented. Wien an anti bi otic substance
is received in a space which is used for incubation in a container, the
antibi otic WM28HWTe may be received in a powdery form but rpoeyPITB4tEECEI-Ved
as capsules or tablets which are easily dissolved upon contacting with a

|l iiquid such as a mediumor, after its solution is added to a position to be
used as a space for incubation in the*&anfdi ner as nentioned above, it may
be received by coating on an inner wall of the container by neans of a
vacuum drying or the like. Alternatively, the antibiotic substance in a
formof an easily soluble powlery or a solution may be filled in a

br eakabl e anpul e or capsul e and recei 1
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a space used for incubation in the container in such a manner that it can
be easily added. It may be received in any place of the contai ner and nay
be received in such a manner that it can contact with the nedi um by shaki ng
the container, by washing out with a |liquid nmediumor by breaking the
anmpul e by aWQ¥E8107: om out si de before incubation. A preferPE@”FE%@W@Lng
method is that, before incubation, it keeps a noncontact state with the
medi um and, for exanple, the antibiotic substance may be placed at the
partition nmenber (5) or above the guidé‘ﬁénﬁer (20). On the other hand, in
an enbodi rent where the antibiotic substance is |ocated at a certain
position of the m croorganismcollecting part (6), it is preferred that the
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-53- antibiotic substance is |ocated at the rod-shaped nenber (6a) (the
position where contact with the medium (3) is possible) of said

m croorgani smcol l ecting part (6) and/or at the m croorgani smcollecting
end (6b) which is an end of the mcroorganismcollecting part (6). Wen the
antibiotic WNMS2EWEe i s placed at the m croorgani sm col | ecPCHIPRREP 6l)-, it
may be inpregnated into said mcroorgani smcollecting end (6b) itself or,
after preparing a nulti-Ilayered stru%t r Mﬁonsi sting of an inner layer (at
the side of the rod-shaped el enent ( aéj)/e ichis a

m croorgani smcol |l ecting end (6b) and an outer layer (for collecting the
m cr oor gani sn), -the
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antibiotic substance is placed to said inner |layer part. Alternatively, the
anti biotic substance may be inpregnated in or coated on the upper half area
of the mcroorganism collecting end (6b). Di sk Menber A disk nenber (7)
which is optionally used in the present invention is a material having the
functions fWORNAT ng the anti biotic substance and for of feriarg70do6s
condition suitable for incubation of the specific kind of m croorgani sm
upon contacting with the nmedium (3) during the incubation (cf. FIG 5).
There is no particular limtation for Iﬁﬂgétuff,-length, shape, etc. of the
di sk nmenber so far as such hol ding and contacting functions are
substantially achieved. To be nore specific, said disk nmenber nmay be a

si npl e board or .
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a flat material but, in view of an easy and effective achi evenent of the
above- nenti oned hol ding and contacting functions, it is preferred that said
di sk nenber has a plane with an increased surface area. Exanples of such
"an increased surface area" are a plane with one or nore concave(s)
(cuttihg, uM©ABROWErface, etc.) and porous surface. In an Rabmd7oeees wher e
the di sk nmenber (at least its surface area) is conposed of a porous
material, the preferably used one is a xerogel-Ilike porous material or a
fibrous material. Exanples of said fihfdu& material which is applicable
wWithout Iimtation are filter paper, cotton (such as
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-54- absorbent cotton), punch felt, cloth, knitted goods, nonwoven fabric,
etc. Exanples of a medi um which does not need a disk nenber (7) for holding
the anti biotic substance, inproves the operation ability of the

m croorgani smdetecting apparatus and is suitable as a |iquid nmedium as
wel [ are as wobdaowey: (a) Conposition of a Medium for Sal norefrbeozfopsss 1,-000
m of the nmedium: An appropriate anount of tryptone, preferably 3 to 7 g,
for instance, 5 g; an appropriate anmount of yeast extract, preferably 1 to
6 g, for instance, 3 g; an appropriate a&nmbdréttof |ysine, preferably 5 to 15
g, for instance, 10 g; an appropriate amount of glucose, preferably 0.5 to

2 g, for ///
(D
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instance, 1 g; an appropriate anount of sodiumchloride, preferably 7 to 9
g, for instance, 8 g; an appropriate anount of nonopotassi um di hydrogen
phosphate, preferably 1.0 to 2.0 g, for instance, 1.6 g; an appropriate
amount of sodiumthiosulfate, preferably 0.1 to 0.3 g, for instance, 0.2 g;
an appropri f§osasggnt of ammoniumiron citrate, preferablyPCTIPYTHIE6 4. g,
for instance, 0.3 g; an appropriate anount of magnesi um chl ori de,
preferably 15 to 25 g, for instance, 20.3 g; an appropriate anount of 0 4%
Mal achite Green solution, preferably 53 A6 133 m, for instance, 30 nl; and
an appropriate anount of Brontresol Purple, preferably 0.01 to 0.03 g, for
i nstance, 0.02 g per 1,000 M of the nmedium (pH of the nedi um bei ng about

5.3 10 5.7); FIG. 65
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(b) Conposition of a Mediumfor Vibrio such as Vibrio parahaenolyticus (per
1,000 M of the nediun): An appropriate anmount of a salt polynyxin broth,
for instance, 25 to 40 g (where a salt polynyxin broth contains an

appropri ate anount of yeast extract, an appropriate anmount of peptone, an
appropr i at e wagsgmeterof sodi um chl oride and an appropri at e aRCTAPI7H6G Ny xi n
B); an appropriate anmount of mannitol, preferably 15 to 25 g, for instance,
20 g; an appropriate anount of sodiumcitrate, preferably 5 to 10.g, for

i nstance, 8 g; an appropriate amount 96 /6di umthiosul f at e, - 55-

FIG. 66
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preferably 0.1 to 0.3 g, for instance, 0.2 g; and an appropriate anmount of
Bronocresol Purple, preferably 0.01 to 0.03 g, for instance, 0.02 g per
1,000 M of the nmedium (pH of the medi um being about 7.0 to 7.4); (c)
Conposition of a Mediumfor Escherichia coli (per 1,000 m of the nmedium:
An approprig&ﬁpaﬁ?pnt of lauryl sulfate broth, preferably EBE/P87/04866g.. T or
instance, 35.6 g (the lauryl sulfate broth contains an appropriate anount
of tryptose, an appropriate amount of |actose, an appropriate anount of
nonopot assi um di hydr ogen phosphate, anéappropri ate anmount of di potassi um
nonohydr ogen phosphate, an appropriate anount of sodium chloride and an
appropriate anmount of sodium | auryl

FIG. 67
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sul fate); an appropriate anmount of |actose, preferably 3 to 8 g, for
instance, 5 g; and an appropriate anmount of Bront-hynol Bl ue or Bronocresol
Purple, preferably 0.03 to 0.05 g, for instance, 0.04 g per 1,000 nl of the
medi um (pH of the nedi um being about 6.75 to 7.25); and (d) Conposition of
a Medium f py! ococcus such as Staphyl ococcus aureus XqmIPOU9Q0 -ni" of
the medium " “An appropriate anount of tryptone, preferably 5 to 15 g, for
instance, 10 g; an appropriate anmount of yeast extract, preferably 2 to 8
g, for instance, 5 g; an appropri atesSah#gunt of mannitol, preferably 5 to 15
g, for instance, 10 g; an appropriate anmount of di potassi um nonohydrogen
phosphate, preferably 2 to 8 g, for instance, 5 g; an appropriate anpunt

FIG. 68
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of lithiumchloride, preferably 5 to 6 g, for instance, 5.5 g; an
appropriate anmount of glycine, preferably 12 to 20 g, for instance, 16.5 g;
an appropriate anount of sodium pyruvate, preferably 10 to 14 g, for

i nstance, 12 g; an appropriate anmount of 1% aqueous potassiumtellurite

sol ution, pprfepetely 12 to 18 nl, for instance, 15 nl; andrerEmeseer.iate
amount of Phenol Red, preferably 0.02 to 0.03 g, for instance, 0.025 g-per
1,000 mM of the nmedium (pH of the medi um bei ng about 7.25 to 7.75). - 56-
Among the conponents for the nedium @felhtls of those

FIG. 69
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whi ch are added as nutrients such as tryptone, yeast extract, |ysine,

gl ucose, peptone, mannitol, tryptose and | actose nmay be either increased or
decreased by persons skilled in the art dependi ng upon the object and
necessity and it is to be understood that such a nmediumis also included in
the cover aggo@bnrdipe medi um of the present invention. Exanpt@RIP§T/040¢fe .
conponents related to the selectivity of the mcroorganismto be detected
are sodium chl oride, Ml achite Geen, Brontresol Purple, sodium .

thiosul fate, amoniumiron citrate, podyn§tin B, sodiumlauryl sulfate,
Bronmt hynol Blue, lithiumchloride, sodiumpyruvate, potassiumtellurite and
Phenol Red. Since such conponents have consi derable affection on the
sensitivity for the mcroorgani smdetection, it is requested that the
addi ng anobunts are precisely selected. However, it is also

S0

FIG. 70



acceptable to select the amounts which are out of the above-nentioned
ranges after conducting normal tests or the |ike by incubating the

m croorgani sm known in the art and sel ecting and decidi ng the due anounts.
It is to be understood that the mediumw th such a nodification or
irrproverrentw(g%,ﬁkw Wi thin a coverage of the present invemdror7oksse nedi a
are liquid ones having a fluidity and are particularly suitable for
utilization in the mcroorgani sm detecting apparatus of the present

i nvention. Those nedi a show excel | ent oA &rloor gani sm det ecting sensitivity
and specificity to the m croorganismand, at the sane tine, they have an
excel l ent detectability to the m croorgani smdue to col or change of the pH
i ndi cator. The anounts of the conponents constituting the above-nentioned
medi a may be either increased FIG 71
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or decreased by a person skilled in the art and it is also possible to add
appropriate conponent(s) provided that the basic characteristics are

unal tered. Commercial |l y-avail abl e ones may be used as the conponents to be
conmpounded with the nedium For exanple, salt-polynyxin broth is available
from NI SSUlwakyhikd) K K., Japan, lauryl sulfate broth is arcuiratiosss rom

DI FCO and ot her conponents are available from D FCO, WAKO PURE CHEM CAL

| NDUSTRI ES, LTD., etc. -57- The apparatus of the present invention for
the detection of mcroorganisns is usefluf 6flor detecting specific

FIG. 72
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ki nds of m croorgani sm (food poi soning m croorgani sns such as

St aphyl ococcus aureus, Sal nonella, Escherichia coli, Vibrio

par ahaenol yti cus and ot her intestinal mcroargani snms) in cooking

envi ronment (such as equi pnment and utensil at cuisine) and human |iving
envi ronnment including kitchen, toilet, bath room and shops where food and
beverage are sold. It is also possible to utilize the

m croor gani smdet ecti ng appar SGQMPLETE tIRECPFEGGAON| nventi on with an obj ect
of detecting the afore-described mcroorganisns in food and food material s
cont ai ni ng various conponents in hi gif&®&kcentrations such as for detecting
the contam nati on by food poi soning m croorganism Food and food naterials
contain various conmponents such as sadtid®8rides, proteins, |ipids, organic
acids (e.g., acetic acid and citric acid), am no acids, chem cal

condi nent's, vitanins, | IN
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m nerals and other chem cal substances. As a result thereof, pH, ion

strength, etc.

of the nmedi um change and, when detection is conducted where

the principle of the detection utilizes the color change of the pH
i ndi cator for the pH change of the nmedium due to proliferation of

m cr oor gani sm

there is a possibility thmatl the above changes in pH and ion

strength affect on the pH indicator used there. In that case, it is
possible to prepare an appsgNTUs oRapPrECHaR: RECROORGANIdMIE type of the
food and food materials to be tested by, for exanple, subjecting the sanple
to a pretreatnent (such as adjustnent of pH), selecting an appropriate pH

I ndi cator, changing the conponents of the nedium or changi ng the anpbunts of

t he conponents.
a mlk product

For exanpl e, when &gegﬁggg %&EEB tested i s beverage such as
and an object is to _

The present invention relates to an apparatus for

selectively detecting microorganisms whereby pathogenic

microorganisms, particularly food poisoning microorganism and
drug-resistant microorganism such as methicillin-resistant
Staphylococcus aureus (MRSA) can be easily and simply detected

and/or identified. More particularly it relates to an
apparatus for a selective detection of microorganisms which is
particularly suitable even for private and domestic use where
its storage for long time can be expected, which can be
immediately used at any time when needed, which has a portable
form which can be conveniently and easily carried, which is
possible for safely detecting and identifying a food poisoning
microorganism or the like by a simple operation and which can

be disposed safely, surely and easily after use.

BACKGROUND ' ART

Pathogenic microorganisms which are present in living

environment have been considerably overcome due to a high

development in medical service and progress in therapy in

recent years particularly inventions and developments in

antibacterials and antibiotics and, moreover, due to an

improvement in hygiene. However, once they break out, big

damage and fatal problem may result and they are still

causes of big problems.

Examples of the pathogenic microorganisms which cause

troubles when present around us are those causing food

poisoning and those resistant to antibiotics such as

methicillin-resistant Staphylococcus aureus (MRSA) and the

like. Thus, there are problems such as occurrence of a lot of

patients infected by them and hospital infection.



Escherichia coli, Bronthynol Blue used as a pH indicator nay be substituted
with Brontresol Purple. Aseptic Condition The m croorgani smdetecting
apparatus of the present invention as nentioned above is preferably in an
aseptic condition (at least in its inner area) inmedi ately before the

-58- use in view of correctness of the test.~In naking the apparatus of the
present invention aseptic after its manufacture, known physical neans
(e.g., sterilization lmakihgadbed iand devekags ronagreteatiByeadich as
ul'traviol et éggéntial for animals including human being and, therefore,

in spite of progress in science and high development in
technique in recent years, it is still difficult to completely
prevent “food poisoning”" caused by taking food and beverage.
On the other hand, prevention of food poisoning as such has
been more and more important because of the Product Liability

Law which has been inaugurated recently.

Food poisoning is roughly classified into three
depending upon its cause, i.e. that by natural poison (toxin)

(such as swellfish poison (Tetraodontidae toxin) and mushroom

poison), that by putrefaction of food and beverage (such as by
decomposed products of food and beverage) and that by
contamination by or proliferation of bacteria (such as
Staphylococcus, Salmonella and Vibrio parahaemolyticus) in food

and beverage. Among them, food poisoning by natural poison can
be easily avoided by preventing the intake of food/beverage
containing the causing poison. In addition, detection of
putrefaction of food/beverage by means of checking the changes
in appearance, smell, etc, is usually easy. Therefore,
prevention of food poisoning due to putrefaction of
food/beverage is relatively easy in many cases.

In contrast to those two types of food poisoning,
contamination by or proliferation of the microorganism is
usually invisible in the case of food poisoning by bacteria
(that is, the bacterial food poisoning) and, moreover,
detection of said contamination or proliferation is very
difficult without participation of professional people.
Accordingly, said bacterial food poisoning is a food poisoning
which is most difficult to avoid.

Occurrence of food poisoning in facilities such as
restaurants, caterers for luncheon and feeding facilities
affects on significantly many people and, in addition, the
symptom is serious such as severe vomiting, diarrhea, abdominal
pain, high fever, etc. whereby it is apt to result in a
particularly serious problem such as stop of business of said



and gamma-ray) and/or chemi cal nmeans (e.g., sterilization by gas such as

et hyl ene oxide) nmay be used without particular limtation. For exanple, the
apparatus can be sterilized by irradiating wi:th gamma-ray at 1 to 30 [err]C
for one mnute. Wien sterilization is conducted by a sterilizer using

et hyl ene oxide, sterilization can be achre¥ed by conducting at, for

exanple, 0 to 70 [err]C (preferably, at 30 to 50 [err]C) in a gas

consi sting okaabpity ¥drt QoAg§%&fm £t mdrener f@h@l@ndsalaﬁut 60ikce W of
carbon di oxi de gas r.ef er abl about _20% | ene XI de and. about 80%
of carbon di 8;(?8%0{)&;8518%83}15&%%} 5Pe sB?Jesc( é’F& S5 at°%4fe pressure

of about 0. lstbstarkgs ®suchr asnemseyrteixdnalbh ythatbaiyo of mnﬁeégpdln ) for

about 1 to 4% EP&E 2] |( B! efl?r ﬁQEeYs?aaﬁg%to 2ohqudf zl.'oclhresr)apyALJLfér i ection

above-nentio I"izat'i on
and, moreover, said therapy is very often accompanied by a

difficulty.

Accordingly, it is quite necessary that the
microorganism which is a cause of suéh a symptom is found at
an early stage and that a due preventing measure such as

disinfection is conducted for preventing the poisoning.

As a result of the use of antibacterials and
antibiotics, occurrence of diseases, especially infectious
diseases such as contagious disease, has significantly
decreased. On the other hand, however, many resistant
microorganisms have appeared as a secondary phenomenon
resulting in a big problem. There is a problem that, when
a powerful antibiotic subst;nce is developed, resistance
thereto occurs immediately and, in addition, hospital infection
by such resistant microorganisms has become a big problem too.
Since patients including those suffering from severe disease
and aged people has a decreased resistance, microorganisms
which are resistant to antibiotics cause a intractable
infectious disease to them whereby, even when the infection is
found, there will be no effective therapy and that is a big
problem. For preventing the hospital infection caused by such
resistant microorganisms, it is necessary to specify the
"causing microorganism in early stage of infection, to find
its presence at an early date and to effectively and
appropriately prevent the infection by means of disinfection,
etc. Accordingly, it is necessary for hdspitals to
periodically check whether such microorganisms appear in the

medical environment.

Up to now, there has been no means other than common
preventing measures (such as keeping the cooking utensils, e.g.
kitchen knife and chopping board, clean and also keeping hand



preferred that the m croorgani smdetecting apparatus of the present
invention is stored in a bag which is made of filmor the like (not shown).
At that tinme, the mcroorgani sm detecting apparatus (FIG 1) may be
unitedly stored in the sane bag or, if necessary, each of the container and
the cover (2) (and the mcroorgani smcoltdcting part (6)) nmay be stored in
different enclosures. Wth regard to selection and conbi nation of the

af ore-descriaf fiinge@8r 88NN sloast bast Bfitbatidyl 9HScoEERI id1@ahor B
concerning the anti.biotjc substances.and various fornms congerning.the
modi um & | REERTPEaE NS00 PCSRBERAL | SR AE BFPORRD GEFoFPHEd ¢ hat
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antibiotic

(by incubation of the suspected microorganism found in the
food/beverage) of the public health center controlling the
place where the poisoning occurred) is available.

In addition, detection and confirmation of the causing
microorganism by the center as such usually require quite a
long peripd (e.g., around one to two weeks). Further, the
search by the public health center needs a "prescribed
procedure" and, moreover, in view of honor or reputation
(such as an entire loss of customers by “rumor"), such a
procedure is not always fully activated. In another viewpoint
of usual countermeasure, it is not always possible to detect
and confirm so simply. |

In the investigation at the professional

organizations such as public health centers and hospitals,

a method which has been adopted is that various samples as
mentioned above and those collected from patients and from
medical environment are incubated on agar plates using a
selective medium and the colonies formed on the medium are
observed by naked eye or that the microorganism incubated as
such is confirmed by other detecting and confirming means.
Recently, a judging method using polymerase chain reaction
({PCR) has been adopted as well. However, the operations are
troublesome in all of such conventional methods and, in judging
the colonies grown on the agar medium, professional technique
and skillfulness are needed for identification. 1In addition,
‘professional technique and skillfulness as well as specific
devices or the like are required for the operations from
collection of the sample to its incubation and there is

a disadvantage that total cost for the detection is high.
Further, in the case of a method utilizing a PCR, it is again
necessary to apply professional technique and skillfulness and
there is another problem that, for certain microorganisms,
discrimination of them from nonpathogenic ones is very



substance and nedium (particularly preferably, liquid nedium are/is
received in a bag, anpule or capsule made of synthetic resin or glass and,
upon actual use, said receiver is broken whereby the antibiotic substance
and the nmediumare unitedly conbined, it is preferred that the area of the
cont ai ner -59- receiving said bag, anpll e or capsule is made of a
material or in a shape whereby such bag, anpul e or capsule can be easily
broken or degifomad{ly a breaking device or by a force from outside w thout

such a device. For exanple, .the area is flexiQ{e or ig a _substance havi ng
a device for solving these problems, an apparatus

elasticity or flexibi FPfy?
accommodating a liquid medium enclosed in a capsule
and a tampon for collecting microorganisms in a capsule-
container is proposed, for example, in Unexamined Japanese
Patent Publication Sho 62-171671 (JP Sho 62-171671 A).
Because such an apparatus contains pathogenic microorganisms
after incubation, however, it is difficult to discard it.
Therefore, in the prior art the used apparatus has been
discarded after disinfecting steps, including opening the used
container followed by addition of a disinfectant solution to
the medium containing the microorganisms.

Although the apparatus has been brought into an open
system, for example, by'taking off a stopper, etc., in oder to
discard the incubation system containing the pathogenic
microorganisms, such a treatment is not only troublesome and
risky but also requires professional technique and great skill,
even installations. Furthermore, since, in addition to the
container for incubation, it is always necessary to prepare a
disinfectant solution for the treatment, it is troublesome

in view of portability and convenience in use.

SUMMARY OF THE INVENTION

An object of the present invention is to provide an
apparatus (or device) for detecting microorganisms whereby
pathogenic microorganisms such as those causing food poisoning
and resistant microorganisms can be detected and identified by
simple operations and, after use, said apparatus can be safely
and conveniently disposed.

Another object of the present invention is to provide
an apparatus for detecting microorganisms which can be not ohly
used in hospitals but also used privately or at home and which
can be disposed by anyone easily and safely.

Still another object of the preéent invention is to

provide an apparatus for detecting microorganisms where its



Di si nfectant/Bactericide The disinfectant or bactericide which is used for
di sinfecting and/or sterilizing the incubated pathogenic m croorganismin
the m croorgani smdetecting apparatus after use whereby said used
m croorgani smdetecting apparatus can be safely disposed is added in such a
state that substantially separated from oufside or from environnent since
the incubation of the mcroorganismto be tested is started so that the
area cont ai nihagdiihiagi he ubinipae hekeby gRicHh danubed Cﬁ@'d}fye@ﬁ_ﬁ@,?ﬁﬂéﬁous

e

sterilized. If it [s_InD ch.a,structure, it be. | ocated in
mi cr oor gani s dé 8%??%%0%%6591 DEGETSES TR Y5 é’?gﬁgg?%r{‘_l’ic&r?ﬂrﬁa%?m? 63 but
a represent athevmadgavety éast had dispodaictoefnthbasppdtativde aifsepr @s€ndari N a

fpr mthat it gesmggge'égggll} rantdhgaj%_gi:}ppd bag- shaped nmenber (8) which is

different ' The present inventors have conducted an intensive
study and found that the following constitution is very
effective in achieving the above-mentioned objects. Thus, the
constitution is that the characteristic feature of a relatively
convenient microorganism-detecting apparatus (wherein a medium
which is to give an incubating condition suitable for the
pathogenic microorganisms to be detected (such as specific
microorganisms for food poisoning and microorganisms which are
resistant to specific antibiotics) upon contacting and a
microorganism~collecting part are located in a noncontact
manner each other and, when incubation for detecting the
microorganism is conducted, said specific medium and
microorganism-collecting part are made contacted each other) is
more fully utilized and, in addition, disposal (in some cases,
disinfecting treatment) of the apparatus after use can be
conducted safely and easily.

The apparatus for the detection of microorganisms in

accordance with the present invention is based upon the above

finding.

In one of its aspects, the present invention
provides:

(1) an apparatus for detecting microorganism,
characterized in that, said apparatus comprises at least:

(a) a container for holding a medium which is used for
culturing the microorganism to be detected during the period
of the incubation of said microorganism,

(b) a part where the microorganism is collected,

(c) a means for allowing us to holding the medium for
culturing the microorganism to be detected, in a noncontact
manner with the microorganism-collecting part (b), until the
incubating stage of the microorganism, and

(d) a means for disinfecting the medium after incubation;



fromthe first bag-shaped nenber for receiving the medium (3) in a cover
(2). Wth regard to the disinfectant/bactericide, one which is suitably
sel ected fromdi sinfectants and/ or bactericides which have been known in
the art may be used and the exanpl es are disinfectants/bactericides of a
chlorate type, those of an invert soap tyge;~ those of a biguanide type,
those of an al dehyde type and those of a phenol or cresol type.
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microorganism to be detected;

(3) the apparatus for detecting microorganism
according to the above (1) or (2) wherein the medium and the
disinfectant are made in such a manner that they can unitedly
contact each other, by the action of a force applied from
outside, after incubation of the microorganism;

(4) the apparatus for detecting microbrganism
according to any of the above (1) to (3) wherein the
microorganism-collecting part (b) and the medium used for
culturing the microorganism to be detected are made in such a
manner that they can unitedly contact each other, by the action
of a force applied from outside, during the incubation of
the microorganism;

(5) the apparatus for detecting microorganism
according to any of the above (1) to (4) wherein said apparatus
contains:

(a) a hollow container having an opening at one of the
ends,

(b) a microorganism-collecting part located in said hollow
container,

(c) a medium for culturing thé microorganism, said medium
being located so as to contact said microorganism-collecting
part during the incubation of the microorganism, and

(d) a disinfectant being located so as to contact the
medium for culturing the microorganism after the incubation of
the microorganism;

(6) the apparatus for detecting microorganism
according to any of the above (1) to (5) wherein an antibiotic
substance is added to said medium;

(7) the apparatus for detecting microorganism
according to any of the above (1) to (6) wherein an antibiotic

substance is contained, at least a part of said antibiotic



sterilizing or washing the area wherefrom pat hogeni c m croorgani smsuch as
food poi soni ng m croorgani smwas detected such as choppi ng board and
cooki ng board or which have been -60- found to be preferred for such an
obj ect. Exanpl es of such a detergent (disinfectant) are the above-nenti oned
sodi um hypochl orite (WAKO PURE CHEM CAL tNDUSTRI ES, LTD., Japan), "Tego-51"
(10% trade nane of N PPON SHQJI K. K., Japan), "Kitchen Kabi-Killer" (trade

name of JOHNSEhk#arte cbaBag)udiedly tighenchitied wikhr ade aedruf KAO K K.,
Japan). SUChbg teet earc%ei%% ggl an né:?t%r%% ) £08 e?lcﬁ.{)ri%% Eﬁgt incubation
of the microorganism, and at least said antibiotic substance
and the medium being located in the storage container in a
noncontact manner;

(8) the apparatus for detecting microorganism
according to any of the above (1) to (7) wherein microorganisms
are detected through incubating the microorganism in a medium
and observing the changes in the medium, characterized in that
said apparatus comprises

(i) a microorganism~collecting part,

(ii) an antibiotic substance,

(iii) a medium and

(iv) a disinfectant,

wherein at least a part of (i) the microorganism-
collecting'part, (ii) the antibiotic substance and (iii) the
medium can unitedly contact each other, by the action of a
force from outside, during the incubation of the microorgahism,
at least the above-mentioned antibiotic substance (ii) and the
above-mentioned medium (iii) being located in a storage
container in a noncontact manner, and

wherein, after incubation of the microorganism, at least
the incubated microorganism and the disinfectant (iv) can
unitedly contact each other by the action of a force from
outside, at least the above-mentioned disinfectant (iv) and
the above-mentioned medium (iii) being located in the storage
container in a noncontact manner;

(9) the apparatus for detecting microorganism
according to any of the above (1) to (5).and (7) to (8) wherein
said antibiotic substance is

(1) located in the above-mentioned container,

(2) given to the above mentioned miéroorganism—collecting
part or

(3) coated on the inner wall of the above-mentioned
container; _

(10) the apparatus for detecting microorganism
according to any of the above (1) to (5) and (7) to (9) wherein



where its disinfecting effect has been well noted by the follow ng test

nmet hod usi ng, for exanple, Staphylococcus aureus ATCC 25923, Escherichia
coli ATCC 25922, Enterobacter faecalis ATCC 29212 and Pseudonobnas

aer ugi nosa ATCC 27853. Method for Testing the Disinfecting (Sterilizing)
Effect (1) Preparation of M croorganismSd ation Standard strains of

St aphyl ococcus aureus ATCC 25923, Escherichia coli ATCC 25922, Enterobacter
faecal i s ATGsaZP2ht idpadtPsesdisnmime der yevawsso Ather2h8bsridiclatadefor 24
hours were used and %rcigared into a solution having a MFarland' s standard
turbidity oflINos.?ra( D00 1RY 15°F AT using a sterile physiol ogical saline
solution. (2) Steriliilhy MhidoprExakusf fohaletasitingsmiasourgzthian an

ori gi nal SO'&Eééyhing to any of the above (1) to (5) and (7) to (9) wherein
said microorganism-collecting part has a multiple structure
containing at least an inside material and an outside material
and said antibiotic substance is located in said inside
material;

(12) the apparatus for detecting microorganism
according to any of the above (1) to (11) wherein said medium
contains a substance capable of changing its color according
to the change caused by growth of the microorganism;

(13) the apparatus for detecting microorganism
according to any of the above (1) to (12) wherein said
container has a cover for tight closing and said medium is
located in said cover in such a manner that it is enclosed
in a bag-shaped member;

(14) the apparatus for detecting microorganism
according to the above (13) wherein a perforated material is
located between said bag-shaped member and said hollow
container;

(15) the apparatus for detecting microorganism
according to the above (14) wherein a guide member which can
promote a fall of the medium descending along said
microorganism~collecting part is located under said perforated
material;

(16) the apparatus for detecting microorganism
according to any of the above (1) to (15) wherein said
apparatus has a incubation selectivity to at least one
microorganism selected from the group consisting of pathogenic
Escherichia coli, Staphylococcus aureus, Vibrio

parahaemolyticus and Salmonella;

(17) the apparatus for detecting microorganism
according to any of the above (1) to (16) wherein said
apparatus has a structure for allowing us to disinfect the
medium used for the incubation under a tightly closed state;

and



and contacted, in a final concentration of 10% wth for five mnutes with
the m croorgani smsolution prepared in the above (1). (3) Incubating
(Culturing) Method The m croorgani smsolution contacted with the washing
for five mnutes as nentioned in the above (2) was used as an original
solution, diluted to 10-fold (x10) and 100-fold (x100) with a sterile
physi ol ogi cal saline solution and each 0.1 ml of themwas inoculated to a

bl ood- agar medi um f ol koped #ne idppaRatiBoforAdct «e@AhEOhicRodiing@mcont ai ni ng
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wer e conpar edppddatushbas af sthetoret fob ahkovelng ulksetdi somfuedt latg least
(i) addition of a medium into a container,
(ii) incubation,
(iii) wvisual detection of the microorganism cells, and
(iv) disinfecting treatment of the incubated medium
under a tightly closed state after collecting treatment of the

microorganism by the microorganism-collecting part.

The present invention further contemplates:
(19) an appafatus for detecting microorganism,
characterized in that,

said apparatus consists of (i) a container having
a space wherein a medium is received and the microorganism is
cultured and (ii) a cover which engages with an opening of
said container to tightly close (fasten or seal)'the opening
of the container from the surrounding atmosphere (outside),

said cover being a receptacle body having (A) a first
bag-shaped member for holding (enclosing) the medium and
(B) a second bag-shaped membér for holding (enclosing) a
disinfectant;

(a) said receptacle body being bestowed with a function
for breaking the inner bag-shaped member by the action of a
force applied from outside in order to take the content out of
said bag—sha?ed member,

(b) said second bag-shaped member capable of being broken
independently of said first bag-shaped member whereby the
content in said second bag-shaped member is taken out;

(c) at or near a connecting portion of the cover engaged
with the opening of said container, a partition being formed or
a partition member being disposed for keeping said bag-shaped
member in said cover;

(d) said partition or said partition member being equipped
with a microorganism-collecting part which is positioned in a
protruding manner at the side of a space of said container for

receiving the medium and culturing the microorganism therein;



-61- effect was eval uated. Wien sodi um hypochlorite (WAKO PURE CHEM CAL
| NDUSTRI ES, LTD., Japan), "Tego-51" (10% trade nane of N PPON SHQJI K K
Japan), "Kitchin Kabi-Killer" (trade name of :JOHANSON K. K., Japan) and
"Kitchen Haiter" (trade nanme of KAO K K., Japan) were used as detergents,
all of the standard strains were found tlolbe sterilized within five m nutes
by those detergents. FIG 4 shows anot her enbodi nent of the m croorgani sm
det ecting appar at(és Qhekbenptrmemd bifveaid anicrdodrghhsshrdsdiestingopatft G 4,
a "guide rmn%gg'ééﬁ% %thggl %ﬁf?ﬂ chh a manner that it is possible to
culture the microorganlsm when said container receives the
medium; and
{f) wherein one or more through holes are formed in said
partition or said partition member so that the medium and the
disinfectant can flow between said cover and said container;
(20) the apparatus for detecting microorganism
according to the above (19), characterized in that,
each of the first and the second bag-shaped members is
a glass ampule,
the cover is made of a flexible material and,
even when a force from outside (an external force) is
applied to said cover for breaking said first bag-shaped member
to take out the medium which is a content therein, said second
bag-shaped member is not damaged but the disinfectant which is
a content therein can be kept as stored;
(21) the apparatus for detecting microorganism
according to the above (19), characterized in that,
the cover is composed of a first section for receiving
the first bag-shaped member and a second section for
receiving the second bag-shaped member,
said first section being installed with a first pushing-
down member for breaking said first bag—shaped member and
said second section being installed with a second pushing-
down member for breéking said second bag-shaﬁed member.
(22) the apparatus for detecting microorganism
having a structure as shown in any of FIGS. 6 to 11 or
characterized in having substahtially the same function
concerning the bactericidal treatment of the incubated
microorganism culture;
(23) An apparatus for detecting microorganism
according to the above (19), characterized in that
the cover is composed of:
(a) a first cover-constituting member which constitutes
a first section for receiving the first bag-shaped member,
(b) a second cover-constituting member which constitutes



pronoting the falling-down of a nedium (3) along the rod-shaped el enent
(6a) when the nedium (3) falls down into a container (1) and said guide
menber is disposed at the | ower area of the partition nmenber (5).
Constitution of FIG 4 is the sane as that of FIG 1 except that said guide
menber (20) is installed therein. Thereli€ mo particular linmitation for the
stuff, shape, size, etc. of the guide nenber (20) so far as said guide

menber (20) Pplsvsord EEBELO®NESH r@b@ﬂﬁih@gtﬁé_’]%é‘c%?ldi B8gdenebedl meBe #E Cakn
A I p N
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smal | er innefiéﬂfﬂaeg§ﬁetbgp éJEg égEoLQec5§£§5§6%gki£&%ing member) for
said first cover—constitﬁting member and slidably fitted into
said second cover-constituting member,
wherein, at or near each end of the first and second
cover-constituting members, each end being at the side of said
container having a space for receiving the medium to culture
the microorganism therein, a partition is formed or a member
for the partition is disposed for keeping each of said
bag-shaped members; '
said first cover-constituting member being slidably
engaged with one end of said second cover-constituting member
wherein said first bag-shaped member can be broken to release
the medium contained therein by sliding said second cover-
constituting member to the side of said fist cover—-constituting
member by a force from outside (external force),
wherein said second bag-shaped member can be broken to
release a disinfectant contained therein by sliding said cap
member to the side of said second cover-constituting member by
a force from outside (external force), and
wherein one or more through holes are formed in said
partition or said partition member in a manner that the medium
and the disinfectant can be communicated with said container;
(24) the apparatus for detecting microorganism
according to the above (23), characterized in that,
an engagement of said first cover-constituting member with
one end of said second cover-constituting member is achieved by
means of a screw and a force is generated by rotating the main
body of said second cover-constituting member against said
first cover-constituting member by a force from outside
(external force) whereby said first bag-shaped member can be
broken to release the medium which is a content therein;
(25) the apparatus for detecting microorganism
according to the above (23), characterized in that,
an engagement of said second cover—-constituting member



To be nore specific, it is preferred that, as shown in FIG 4, said guide
menber (20) is conposed of a "fan"-shaped nenber where the | ower end of the
gui de nmenber is sonmewhat inclined to the central direction of the container

(1) (i.e., in other words, said |ower end has a smaller dianeter than the
i nner diameter of the container (1)) atthdugh such an "inclination" may be
omtted. FIG 5 shows a mi croorgani sm detecting apparatus of the present

i nvention whgi¢h tdagddicaly neAber i(s/achsePedcefl ndanishefcansatéwerandl hn -62-
FIGS. 6 to 1&x€¥é%£ﬁ°f%?8$’?stﬁﬁﬂéié%%ﬁsk§t%%£a’}Ag:SEQS cap member against
said second cover-constituting member whereby said second bag-
shaped member can be broken to release the disinfectant which
is a content therein;

(26) the apparatus for detecting microorganism

according to the above (24), characterized in that,
the first and second cover-constituting members are
constituted from a cylindrical body; .

(27) the apparatus for detecting microorganism
having an arrangement as shown in FIG. 12 or FIG. 13 or
characterized in having substantially the same function
concerning the bactericidal treatment of the cultured
microorganism; | '

(28) the apparatus for detecting microorganism
according to the above (19), characterized in that,

the cover is composed of:

(a) a first cover-constituting member which has a
first section housing a first bag-shaped member and a second
section receiving a second cover-constituting member housing
a second bag-shaped member,

(b) said second cover-constituting member and

(c) a cap member which is slidably engaged with one
end of said second cover-constituting member and is located
thereon at the oppoSite side of the container having a space
for receiving said medium to culture the microorganism therein;

wherein, at or near each end of the first and second
cover-constituting members, each end being at the side of said
container having a space for receiving the medium to culture
the microorganism'therein, a partition is formed or a member
for the partition is disposed for keeping each of said bag-
shaped members;

said first cover-constituting member being slidably
engaged with one end of said second cover-constituting member
wherein said first bag-shaped member can be broken to release
the medium contained therein by sliding said second cover-
constituting member to the side of said fist cover-constituting



m croorgani smdetecting apparatus of the present invention in another
representative enbodinent, particularly to show a constitution basically
bestowed as -a neans for disinfecting and/or sterilizing the cultured
medium etc. after incubation. FIG 6 mainly shows a cross sectional view
of said microorgani smdetecting apparatus;4 FIG 7 mainly shows an outer
appear ance of said mcroorgani smdetecting apparatus; FIG 8 shows an outer
appear ance omeher agntaaifbece (Ldgm foutsided (excerarlgEorseey) det ecti ng
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a force from outside (external force), and
wherein one or more through holes are formed in said
partition or said partition member in a manner that the medium
and the disinfectant can be communicated with said container;
(29) +the apparatus for detecting microorganism
according to the above (28), characterized in that, |
an engagement of said first cover-constituting member with
a portion of said second cover-constituting member is achieved
by means of a screw and a force is generated by rotating the
main body of said second cover-constituting member against said
first cover-constituting member by a force from outside
(external force) whereby said first bag-shaped member can be
broken to release the medium which is a content therein;
(30) the apparatus for detecting microorganism
according to the above (28), characterized in that,
an engagement of said second cover-constituting member
with said cap member is achieved by means of a screw and an
external force is generated by rotating said cap member against
said second cover-constituting member whereby said second bag-
shaped member can be broken to release the disinfectant which
is a content therein;
(31) the apparatus for detecting microorganism
according to the above (28), characterized in that,
the first and second cover-constituting members are
constituted from a cylindrical body;
| (32) the apparatus for detecting microorganism
according to the above (28), characterized in that;
most of the main body of the second cover-constituting
member is housed in the first cover-constituting member;
(33) the apparatus for detecting microorganism as
shown in FIG. 14 or characterized in having a function .
substantially equivalent thereto concerning the bactericidal

treatment of the incubated microorganism;



fromthe connected side with the container (21); FIG 10b mainly shows an
out er appearance fromone side of the cover (22) for said

m croorgani smdetecting apparatus; FIG 10c is a shape of the cover (22)
for said mcroorgani smdetecting apparatus and shows the view fromthe
upper part (fromthe side of the cap (261)) and FIG 11 shows the cross
sectional view fromthe side of the container for said

m croorgani smdet ecti ng43ppekatdiparhiiasF6F QUi B ROEFESEdd1d spar t
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of receiving an @gidl eof2d) isimomposededfum i s contained, (ii) a cover-
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shaped member and a second bag-shaped member in parallel and

(b) two tools for destroying, said tools being
slidably engaged with the top of said receptacle body at the
opposite side of the container having a space for receiving said
medium to culture the microorganism,

wherein said destroying tools are independently pushed
into said receptacle body by sliding by means of a force from
outside where, first, the first destroying tool can break said .
first bag-shaped member to release the medium contained therein
and then the second destroying tool can break said second.bag—
shaped member to release the disinfectant contained therein, and

wherein through holes are made in said partition or said
partition member so that the medium and the disinfectant can be
communicated with the container; |

(35) the apparatus for detecting microorganism
according to the above (34), characterized in that,

said destroying tools are disposed in such a manner that
they can be pushed into the top of said receptacle body by
means of a force from outside;

(36) the apparatus for detecting microorganism
according to the above (34), characterized in that,

said destroying tools are disposed in such a manner that
they can be pushed into the top of said receptacle body in
a screwing manner.

(37) the apparatus for detecting microorganism

according to the above (34), characterized in that,
the outer appearance of said receptacle body is of a
structure similar to a rectangular parallelepiped.

(38) the apparatus for detecting microorganism as
shown in FIG. 15 or characterized in having a function
substantially equivalent thereto concerning the bactericidal
treatment of the incubated microorganism;

(39) the épparatus for detecting microorganism



a cap nenber (261). A protrusion (or projection) (32) is disposed at the
bottom side of the cover-constituting nenber (23), i.e. at the connecting
side with the cylindrical container (21). The protrusion (32) nay be placed
t hroughout the circunference of the cover-constituting nenber (23) whereby
the connecting side portion of the coverl dofstituting menber (23) with the
contai ner (21) becones thick. Alternatively, the protrusion (32) may be
spor adi cal | yagdoxethg Roathe ojlasid (Q9), chbadradtwiieaedointtigat nner side of the
cover-constituti menber é§§i§¥ﬂ3h as a projection of a crosspiece (sash

bar) or the |ike. =M€ €OVer s .of3
a receptacle body receiving a first bag-shaped member

and a second bag-shaped member in parallel,
said receptacle body consisting of a holding member
which constitutes a holding section capable of regulating the
position of said bag-shaped member and a movable material which
constitutes a movable section being rotatable by a force from
outside against said holding section,
wherein a destroying tool for breaking said bag-shaped
member is installed on the inner side of said receptacle body,
wherein, when the movable material is rotated, any of said
first bag-shaped member and said second bag-shaped member can
be independently broken by said destroying tool, and
wherein through holes are made in said partition or said
partition member so that the medium and the disinfectant can be
communicated with the container;
(40) the apparatus for detecting microorganism
according to the above (39), characterized in that,
a destroying tool is installed on the inner side of the
movable material in said receptacle body;
(41) the apparatus for detecting microorganism
according to the above (39), characterized in that,
said receptacle body is of a cylindrical shape and,
when the movable material of said receptacle body is
rotated, any of said first bag-shaped member and said second
bag-shaped member can be indepehdently broken depending upon
the direction of rotation; and
(42) the apparatus for detecting microorganism as
shown in FIG. 16 or characterized in having substantially the
same function concerning the bactericidal treatment of the

incubated microorganism.

The present invention further provides:
(43) an apparatus for detecting microorganism,
characterized in that '

said apparatus comprises:



In a preferred enbodi ment, a screw cutting is done at the top of the
cover-constituting nenber (23), i.e. at the end (34) at the side of the
cap-rmaterial (261) as to engage with the screw t hreads nmade on the
cover-constituting nenber (27) and, when the main body of the
cover-constituting menber (27) is rotateld,” & bottom (35) of the area where
the ampule (28) in the cover- constituting nenber (27) is received can be
pushed agai nst the sida)ok hbelmoriomtaghert 2i) .a Alytldanhdalieael shagehdotrop of

the cover-copstitutin nber i n (34 he. si f the cap
renber - (261) R 1y gh AR chetd o rudreEiof o ReCrBbEI AR Bri ng
menber (27) detediediddeiof the bwwbaitien ¢PI1fheamdcrabeganhsn,
cover-constituting ne rA( ' d el ' q t he
container (21), the bgpﬁofﬁ fg‘%ﬁéo}d&tﬁgﬁaﬁ%ﬁ?Zéﬂ(lg.‘é‘;]-%ragg_e%%%%?l afaof t he
Cover_constig@ﬂﬁ}ﬁ¥qﬂ@ﬁﬁgpla and a microorganism-collecting end and

{c) a cover equipped with the microorganism-
collecting part wherein said cover stores at least two bag-
shaped members where the first bag-shaped member is to receive
the medium while the second one is to receive a disinfectant
(bactericide), and

wherein (d) the medium enclosed in the first bag-shaped
member can get in touch with the said microorganism-collecting
end without detaching the cover which closes the opening of
said hollow container (a) and the disinfectant/bactericide
enclosed in the second bag-shaped member can get in touch with
the microorganism in said hollow container to perform a
disinfecting/bactericidal treatment;

(44) the apparatus for detecting microorganism
according to the above (43), characterized in that,

the cover is constituted from a material which can be
easily deformed by a force from outside and the first and
second bhag-shaped members can be easily broken by a force from
outside to discharge the liquid content;

(45) the apparatus for detecting microorganism
according to the above (43), characterized in that,

the cover has a partition member at the side of the
connecting part with the hollow container and said partition
member has an action of receiving and holding the first and
the second bag-shaped members in the cover; |

(46) the apparatus for detecting microorganism
according to the above (43), characterized in that,

the partition member is capable of engaging with said
cover at the side of the part (of the cover) connecting with
the hollow container; and

(47) the apparatus for detecting microorganism
according to the above (43), characterized in that,

the cover is constituted in such a manner that each of the



(27) can be easily pushed against the side of the container (21) whereby
the anpul e (24) can be pushed against the side of the container (21). In

t he cover-constituting nmenber (27), there are through holes at the bottom
(35) of the receiving part for anpules (28) so that the disinfectant in the
ampul e flows down into the container (21} ®hen the anpule (28) is broken
Like in the cover-constituting nmenber (23), there are protrusions (or

proj ections) £i3dk ahdt BecHM tKHY-5hdBe@f mdlRerGOVRr in8EPSiddrtilyNgroREh by
(27), i.e. at the S|ge of the(g%pulg %gﬂggﬁ i.kke.i.n the afore-npentioned
protrusions (BFPTEhETPP RTINSO 5B WL EQR TR lfg’ﬁ’ogf% t he

ci rcunf er encalizichialrgedover - constituting nenber (27) whereby the bottom

(35) of the ampul e- receiving part of the cover-constituting nmenber (27)

becones
The present invention further provides:

(48) the apparatus for detecting microorganism
according to the above (19), characterized in that,

said cover is composed of:

(a) a first cover-constituting member which
constitutes a first section receiving and holding a first bag-
shaped member, _

(b) a second cover-constituting member which
constitutes a second section receiving and holding a second
bag-shaped member and

' (c) a cap member which is rotatably screw-fitted at
one end of said second cover-constituting member, said cap
member being located at the side thereof opposite to the
connected side for said first cover-constituting member,

wherein either a partition is formed or a member for the
partition is disposed for keeping each of said bag-shaped
members at or near the end of each container of the first and
the second cover-constituting members having a space for
receiving the medium to culture the microorganism therein,

wherein said first cover-constituting member is slidably
fixed with one end of said second cover-constituting member
and said second cover-constituting member can be slid to the
side of said fist cover-constituting member by a force from
outside so that said first bag-shaped member would be broken
to release the medium contained therein,

wherein said cap member can be rotated by a force from
out side to push into the side of said second cover-
constituting member so that said bag-shaped member would be
broken to release a disinfectant contained therein, and

wherein through holes are formed in said partition or
said partition member so that the medium and the disinfectant
can be communicated with the space;

(49) the apparatus for detecting microorganism



thick at the side of the anpule (24). Alternatively, the protrusions (33)
may be sporadically placed in a projecting manner on the inner side of the
cover-constituting nenber (27). In a preferred enbodi nent, a screw cutting

is done at the top of the cover-constituting nmenber (27), i.e. at the end
(37) at the side of the cap-material (261) %5 as to engage with the screw
t hreads nade on the cover-constituting nenber (261) and, -64- when the

head of the campordibgrté26id alveoi a8 d, cleadriteaizé36)n cdhdthe cap nmenber
(261) can be pushed agaLosted!' ket ok e AT 8ol 2BeuddisohlabLY®! V. the
with one end of said second cover-constituting member is
secured by means of uneven plane (indented surface: M {4,
including a recess and a protruding portion) made
on the contacting surfaces between the members and, when the .
body of said second cover-constituting member is slid by a
force from outside to the side of said cover-constituting
member, said first bag-shaped member can be broken whereby the
medium contained therein can be taken out.

(50) the apparatus for detecting microorganism
according to the above (48), characterized in that,

‘an engagement of said second cover-constituting member
with said cap member is in a screw-fixed manner and, when said
cap member can be rotated to said second cover-constituting
member by a force from outside and pushed into a side of the
container whereby said second bag-shaped member would be
broken to discharge the disinfectant contained therein{

(51) fhe apparatus for detecting microorganism
according to the above (48), characterized in that,

the first and second cover-constituting members are
constituted from a cylindrical body;

(52) the apparatus for detecting microorganism as
shown in FIG. 17 or FIG., 18 or that which is characterized in
having substantially the same function concerning the
bactericidal treatment of the incubated microorganism;

(53) the apparatus for detecting microorganism
according to the above (52), equipped with a cap member having
the structure as shown in FIG., 19 or FIG. 20 or that which is
characterized in having substantially the same function;

(54) the apparatus for detecting microorganism
according to the above (52), equipped with a cover-constituting
member having the structure as shown in FIG. 22 or FIG. 23 or
that which is characterized in having substantially the same
function; _ :

(55) the apparatus for detecting microorganism

according to the above (52), equipped with a cover-constituting



menber (27),

I.e. an end (37) at the side of the cap nenber (261), is

tightly engaged wth the cap nenber (261) and, when the cap nenber (261)

pushed into by sliding to the side of the container (21),

of the anpule (28)-receiving area of the cover-constituting nenber (261)
can be easily pushed against the side of 2t Be—container (21) whereby the
anpul e (28) can be pushed agai nst the side of the container (21). First,

when the mai mdadelr Qhvikg wesrtﬁeeasrétw Imwﬁeahehéﬂis 'o% FREAL 8¢ §Pr
pushed agai nst, t he contalner si de) .and the bottom (35) © he recel ving

area for the

agai nst the sfuetabnthe container (21), then said bottom (35) pushes down

thatuiBiebsys  thanqetesierd chonaving Ay ﬁ%@i‘ﬂé‘ral(lﬂ)‘:hlessi’a%hed

the ampule (24). Such ?Sé)ysq:%de_ %%%’Qrg sljlteox( %Le"a)teicgi}lgenrl]icroorganism

according to the above (48), characterized in that,

one or more convex parts on the side of said first cover-
constituting member are formed as a structure having
different installing regions, such as 781, 782, and

one or more concave parts suitably engaged with said
convex part(s) are formed on the contacting surface of said
second cover-constituting members, said contacting surface
being contacting the first cover-constituting member,

wherein, before use, it is possible to engage said first
cover-constituting member with the second cover-constituting
members in such a manner that said concave part is not inserted
into said convex part whereby said second cover-constituting
member would be fixed within said first cover—-constituting
member in a nonsliding manner, and, upon use, it is possible to
gear said convex part into said concave part by rotating
said second cover-constituting member or the like, to ensure
an engagement of said first cover-constituting member with one
end of said second cover—-constituting member by means of
concaves and convexes made on the contacting surfaces thereof
and, to slide the body of said second cover-constituting member
to the side of said first cover-constituting member by means of
a force from outside whereby said first bag-shaped member would
be broken and the medium contained therein is taken out;

(57) the apparatus for detecting microorganism
according to the above (56), characterized in being equipped
with a cover-constituting member having the structure as shown
in FIGS. 36 to 40 or that which has substantially the same
function; and

(58) the apparatus for detecting microorganism
according to the above (56), characterized in being equipped
with a cover-constituting member having the structure as shown
in FIGS. 41 to 44 or that which has substantially the same

function.

t he bottom (36)

S



supported with the slope of the protrusion (32) disposed on the _
cover-constituting menber (23). As such, when the cover- constituting

menber (27) is pushed down to the side of the container (21), a tension
woul d occur at a contacting point (A) of the anpule (24) with the slope of
the protrusion (32) whereby the |ower par lof the anpule (24) is broken and
the content therein is allowed to be released. Said content com ng out from-

the ampule (24) flows down into a container (21) due to gravity and

contacts with the mcrgQorgani smcollecting end (26b). (Incidentally, in
FIG 6, through holes,8 %fﬁdﬂ1 ey BSPRFL (He thec PEBF Rl IKSESAPRCLF kP par t

fine structurprosfideei nt portions between the cover and the container, etc.
are omtted.) During tpeggi sijaf %%EJB?Qt@st o idré%ggggrilé)nmiocfrotor}%anism
according to any of the above (1) to (58), comprising a medium
selected from the group consisting of:
(a) a medium for Salmonella having a composition
substantially containing an appropriate amount, such as 3 to
7 g, of tryptone,‘an appropriate amount, such as 1 to 6 g, of
yeast extract, an appropriate amount, such as 5 to 15 g, of
lysine, an appropriate amount, such as 0.5 to 2 g, of
glucose, an appropriate amount, such as 7 to 9 g, of sodium
chloride, an appropriate amount, such as 1.0 to 2.0 g, of
monopotassium dihydrogen phosphate, an appropriate amount, such
as 0.1 to 0.3 g, of sodium thiosulfate, an appropriate amount,
such as 0.2 to 0.4 g, of ammonium iron citrate, an appropriate
amount, such as 15 to 25 g, of magnesium chloride, an
appropriate amount, such as 27 to 33 ml, of 0.4% Malachite
Green solution and an appropriate amouht, such as 0.01 to 0.03
g, of Bromcresol Purple per 1,000 ml of the medium (pH of the
medium being about 5.3 to 5.7);
(b) a medium for Vibrio parahaemolyticus having a

composition substantially containing an appropriate amount,
such as 25 to 40 g, of a salt polymyxin broth (the salt
polymyxin broth contains an appropriate amount of yeast
extract, an appropriate amount of Peptone, an appropriate
amount of sodium chloride and an appropriate amount polymyxin
B), an appropriate amount, such as 15 to 25 g, of mannitol,
an appropriate amount, such as 5 to 10 g, of sodium citrate,
an appropriate amount, such as 0.1 to 0.3 g, of sodium
thiosulfate and an appropriate.amount, such as 0.01 to 0.03 g,
of Bromocresol Purple per 1,000 ml of the medium (pH of the
medium being about 7.0 to 7.4);

(c) a medium for Escherichia coli group having a

composition substantially containing an appropriate amount,
such as 26 to 43 g, of a lauryl sulfate broth (the lauryl
sulfate broth contains an appropriate amount of tryptose, an



m croorgani sm when the top of the cap nmenber (261) is rotated (or pushed
.agai nst the side of the container) and the bottom (36) of the cap nenber
(261) is pushed against the side of the anpule (28), then the bottom (36)

of the cap nenber (261) pushes down the anpule (28). The pushed-down anpul e
(28) is then supported on the slope of tlBe2protrusion (33) placed at

-65- the cover-constituting nmenber (27). As such, when the cap nenber (261)
i's pushed agaagﬁfoFtrhstélgﬁo&ft Tdielﬁ@ﬁéé‘éﬁ%l’n @bropt heve éhrﬂcﬁllmfﬁ:l o8 woul d
occur at a contacting point %) of the uIe (‘_:128;:l with t slople of .t he
prot rusi on (3‘@“%@?%55 up fEihydr P nt of

dipotassium monohydrogen phosphate, an appropriate amount of

ogen phosp ate, proprla e amo
sodium chloride and an appropriate amount of sodium lauryl
sulfate), an appropriate amount, such as 3 to 8 g, of lactose
and an appropriate amount, such as 0.03 to 0.05 g, of
Bromthymol Blue or Bromocresol Purple per 1,000 ml of the
medium (pH of the medium being about 6.75 to 7.25); and

(d) a medium for Staphylococcus having a composition

substantially containing an appropriate amount, such as 5 to

15 g, of tryptone, an appropriate amount, such as 2 to 8 g,

of yeast extract, an appropriate amount, such as 5 to 15 g, of

mannitol, an appropriate amount, such as 2 to 8 g, of
dipotassium monohydrogen phosphate, an appropriate amount,
such as 5 to 6 g, of lithium chloride, an appropriate amount,
such as 12 to 20 g, of glycine, an appropriate amount, such

as 10 to 14 g, of sodium pyruvate, an appropriate amount, such

as 12 to 18 ml, of 1% aqueous potassium tellurite solution

and an appropriate amount, such as 0.02 to 0.03 g, of Phenol

Red per 1,000 ml of the medium (pH of the medium being about
7.25 to 7.75);

(60) the appératus for detecting microorganism
according to any of the above (48) to (58), characterized in
using a medium selected from the improved media described in
Example 11; and

(61) +the apparatus for detecting microorganism
according to the above (1), characterized in that,

after collecting the sample for incubation by means of
the microorganism-collecting part, all steps:

(a) supply of the medium into a container,

(b) incubation of the microorganism on the medium in

the container,

(c) detection and/or finding of the microorganisms

and '

(d) disinfection and/or sterilization of the medium

_ in the container after incubation
can be conducted in a substantially tightly closed system and



| ower part of the ampule (28) is broken and the content therein is allowed
to be rel eased. The content conming out fromthe arnpule (28) flows down into
a container (21) through the perforations placed at the bottom (35) of the
anpule (28)- receiving part of the cover-constituting nenber (27) due to
gravity and contacts with the incubated fitroorganism It is preferred in
view of the actual use that the anpule is made of fragile material such as
gl ass or hard pIasﬁmcappadatﬁgﬂls\Mm&mabnels appl i ed mﬁth a nechanical force

(particularly when th hani cal far.c artl anpule is
easily broken. The ne§P§§$%5n?%H?ﬁth§ftﬁg fydn P% enlc ﬁ%croorganlsn1
and t he spacerovidere cont ai ner where there |s a hlgh possibility of '

contami nation with theggghcroL agH30:85€for detecting microorganism

according to any of the above (1) to (5) wherein microorganisms
are detected through incubating the microorganism in a medium
and observing the changes in the medium, characterized in that
said apparatus comprises |

(i) a microorganism-collecting part,

(ii) a medium and

(iii) a disinfectant,

wherein at least a part of (i) the microorganism-
‘collecting part and (ii) the medium can unitedly contact each
other, by the action of the force from outside, during the
incubation of the microorganism, the above-mentioned
microorganiém—collecting part (i) and the above-mentioned
medium (ii) being at least located in a storage container in a
noncontact manner, and

wherein, after incubation of the microorganism, at least
the incubated microorganism and the disinfectant (iii) can
unitedly contact each other by the action of the force from
outside, at least the above-mentioned disinfectant (iii) and
the above—mentiéned medium (ii) being located in the storage
container in a noncontact manner;

(63) the apparatus for detecting microorganism
according to any of the above (1) to (62) wherein said
container comprises a cover for closing an opening, said cover
accommodating a bag-shaped member which encloses said medium;

(64) the apparatus for detecting microorganism
according to any of the above (1) to (63) wherein said

~container comprises a cover member for closing an opening,
said cover accommodating a bag-shaped member which encloses
said disinfectant;

(65) the apparatus for detecting microorganism
according to any of the above (1) to (64) wherein said cover
has a structure for allowing it to hold and carry at least

(i) a first bag-shaped member containing a medium, and



di sinfected and/or sterilized by a disinfectant. As such, the apparatus can
be made into a safely disposable state. It is possible for the incubation
system of the apparatus of the present invention that, since the beginning
of incubation by supplying the mediuminto an apparatus (1), certain

m croorgani sns (targets) are found/ detectZed by observing the incubated
medi um and, at |ast, the apparatus is disinfected and/or sterilized to nmake

it di sposabl e whil(g;gahdsédsdPdBnapsd efebek@Bhthin fng UbHidnhicabtint
tightly closed state to_outside or to environnent throughout the above

steps. The nitMsRegaRPEHY RAGLIAG dppar atus of the present invention is
useful with a view thai(é66pvethe fappaecatas gidr rieteectingmmicrdorgaditasted i s

it ooy (R AIREERE oY o e AbS ol NP USRES! her i 'l *Bo0L
comprises at least
(i) a first cover-constituting member accommodating
the first bag-shaped member, and
(ii) a second cover-constituting member accommodating
the second bag-shaped member;

(67) the apparatus for detecting microorganism
according to any of the above (1) to (66), comprising

a means for protection and engagement, being disposed
in said first and second cover-constituting members so as not
break the first bag-shaped member by moving the second
cover—-constituting member prior to use;

(68) the apparatus for detecting microorganism
according to any of the above (1) to (67), wherein said second
cover—-constituting member is equipped with a cap member
and a means for prbtection and engagement is disposed
in said second cover-constituting member and said cap member
so as not to break the second bag-shaped member by moving
the cap member prior to use;

(69) the apparatus for detecting microorganism
according to the above (67) or (68), wherein said meéns for
protection and engagement is a combination of a stopper
(1005, 1008) and a guide (1004, 1007);

(70) the apparatus for detecting microorganism
according to any of the above (67) to (69), wherein said guide
has a shape selected from the group consisting of shape a,

b, ¢ and d as shown in FIG. 70;

(71) the apparatus for detecting microorganism
having a structure as shown in any of FIGS. 53 to 64 or
characterized in having substantially the same function
concerning the bactericidal treatment of the incubated
microorganism culture;

(72) a method for gquantitatively measuring the

number of viable microorganism cells in a sample or specimen



thereof) is to be avoided. Further, the m croorgani sm detecting apparatus
has an excellent portability and, therefore, the fact that said apparatus
can be disinfected/sterilized to such an extent that it can be safely and
surely di sposed is valuable and appreciated. In addition, -66- it is
clear fromthe structure of the apparatug éf-the present invention that
said m croorgani smdetecting apparatus can be surely, easily and securely

gper at tegt even, ?68%;5{55&&1'15 Whdpparatul! for ke teed ik Gnidiosiyaniam

according to any of the above (1) to (58) and (60) to (70);

(73) the method according to the above (72), wherein
the measurement is carried out in a closed system after
collecting a microorganism to be measured and transferring it
into the apparatus according to any of the above (1) to (58)
and (60) to (70); and. '

(74) the method according to the above (72) or (73),
wherein the target is the number of viable microorganism cells

prior to incubation.

The above objects and other objects, features, and
advantages of the present invention are readily apparent from
the following detailed description of the best mode for
carrying out the invention when taken in connection with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Referring to the several drawing figures, wherein
like numerals refer to like parts throughout, and wherein:

FIG. 1 is. a schematic side cross section showing an
embodiment of the microorganism-detecting apparatus of the
present invention; '

FIG. 2 is a scheme showing an example of how to use
.the microorganism-detecting apparatus of FIG. 1;

FIG. 3 is a scheme showing an example of how to use
the microorganism-detecting apparatus of FIG. 1;

FIG. 4 is a schematic side cross section showing
another embodiment of the microorganism-detecting apparatus of
the present invention;

FIG., 5 is a schématic side cross section showing
another embodiment of the microorganism-detecting apparatus of
the present invention;

FIG. 6 shows another embodiment of the microorganism-

detecting apparatus of the present invention where the cross-



fundamental Iy present in another representative enbodi nent of the

m cr oor gani smdet ecti ng apparatus of the present invention, particularly
with a means for disinfecting/sterilizing the cultured medium etc. after
i ncubation. In FIG 13, a cover (42) is mainly conposed of (i) a
cover-constituting nenber (43) capabl e of2 Becei ving an anpul e (44)
containing a nedium (ii) a cover-constituting nenber (47) capable of

recei ving an Simtliloaa(l4Bhalﬁ@rﬁfaiﬂhiengppaﬂiﬁis”lfﬁchﬁmhlyai\ﬂlx(sidﬂa)tea cap menber

9). At the bott f th t t ), e. he
gﬁdé ofttLeejugct?ghS£§§§o 3 gyg ?Y% it fgﬁﬁéﬁﬁi&%f aPH%F%t?% a

pr ot rudi ng pGﬁinﬁ (6r prOJectlon) (52). The pro;rus!on (52) may be pl aced
throughout the circunf gfEnce dHowsNengoeler SHABL bELRD BHTAThL 4B rither eby

the cover-constituting nmenb
supplying a space for incubation of microorganism in the

apparatus of FIG. 6;

FIG. 9 shows the cross-sectional structure of the
container part supplying the space for incubation of
microorganism in the apparatus of FIG. 6 wherein (a) is a
shape from its upside while (b) is a shape from its side;

FIG. 10 shows an outer shape of the cover part of the
apparafus_of FIG. 6 wherein (a) is a shape from its downside,
(b) is a shape from its side, and (c) is a shape from its
upside;

FIG. 11 shows a cross-sectional structure of the
cover part of the apparatus of FIG. 6;

FIG. 12 shows another embodiment of the microorganism-
detecting apparatus of the present invention where the outer
shape is illustrated;

FIG. 13 shows another embodiment of the microorganism-
detecting apparatus of the present invention where the cross-
sectional shape of the apparatus of FIG. 12 is illustrated;

FIG. 14 shows another embodiment of the microorganism—
detecting apparatus of the present invention where (a) is a
ring (77), (b) is a view from the side of the microorganism-
detecting apparatus consisting of container and cover, and
(c) is a cross-sectional shape of the cover part equipped with
(73) and (74);

FIG. 15 shows another embodiment of the microorganism-
detecting apparatus of the present invention where (a) is a
shape from its upside while (b) is a shape from its side;

FIG. 16 shows another embodiment of the microorganism-
detecting apparatus of the present invention where (a) is a
cross~sectional shape of the part corresponding to the cover-
constituting member (112), (b) is a cross-sectional shape of
the part corresponding to the cover~constituting member (102)
and (c) is a shape from the side of the microorganism-detecting



(43) becones thick at the engaging side (59) thereof with the container
(41) or the protrusion (52) may be sporadically placed in a projecting
manner on the inner side of the cover- constituting nmenber (43), such as a
protrusion of a crosspiece or the like. In a preferred enbodi nent, a screw
cutting is done at the top of the cover-&ohstituting member (43), i.e. at
the end (54) at the side of the cap nenber (49) so as to engage wth the
screw t hr eadappagtwsy t he cover-constituting nmenber (47) and, when a head

part (45) of the coverzconstituiin r . 1S .Iota , a.bottom.(55)
of the cover-constitutﬁl(;?g rirznﬁfé%w? %ﬂ%ecg%% Séétg)ﬁ eend: ;%gfa?:ﬁgtmf%rec’ésrlt éu% t he
cont ai ner (4d¥tedhind@mparapust of 538le pireshot covesntionswhenei vhe mardear (47)

has one or nppest HOugh fael-geedher eby, when an anpule (48) is broken, the

di si nfectant contained therein can flowinto
' FIG. 18 shows a cross-sectional shape of the

apparatus of FIG. 17;

FIG. 19 shows an outer shape of a cap member (561)
which constitutes the'apparatus of FIG. 17;

FIG. 20 shows a cross—-sectional shape of a cap member
(561) of FIG. 19;

FIG. 21 shows a cross—-sectional shape along I-1' of
the cross sectional view of FIG. 20;

FIG. 22 shows an outer shape of the cover-constituting
member (247) which constitutes the apparatus of FIG. 17;

FIG. 23 shows a cross-sectional shape of the cover-
constituting member (247) of FIG. 22;

FIG. 24 shows an outer appearance of the cover-
constituting member (247) of FIG. 22 from the direction of II;

FIG. 25 shows an outer appearance of the cover-
constituting member (247) of FIG. 22 from the direction of III;

FIG. 26 shows an outer shape of the cover—cohstituting
member (243) which constitutes the apparatus of FIG. 17;

FIG. 27 shows a cross—-sectional shape of the cover-
constituting member (243) of FIG. 26;

FIG. 28 shows an outer appearance of the cover-
constituting member (243) of FIG. 26 from the direction of IV;

FIG. 29 shows an outer appearance of the cover-
constituting member (243) of FIG. 26 from the direction of V;

FIG. 30 shows an outer shape of the container (241)
which constitutes the apparatus of FIG. 17;

FIG. 31 shows a cross—-sectional shape of the
container (241) of FIG. 30;

FIG. 32 shows an outer appearance of the container
(241) of FIG. 30 from the direction of VI;

FIG. 33 shows a cross sectional shape along G-G'
in the cross section of FIG. 31, wherein a cross section of
the microorganism-collecting end (246b) is illustrated



a container (41) as nentioned below (incidentally, in FIG 13, the through
hole is not shown). A protruding portion (or projection) (53) is disposed
-67- at the bottom side of the cover-constituting menber (47), i.e. at the
side of an anpule (44), like the cover-constituting member (43). The
protrusion (53) nmay be disposed, |ike thé &bove protrusion (52), throughout
the circunference of the cover-constituting nenber (47) whereby the

cover-consti t4 ija¢ ¥BAPLL]1 (goptikeGgonmes thick at the bottom side (55) of the
ampul e side (44). Al te%gg:[ Iéltleliys’ at Qghgﬁgté Scio(r)nrﬂ)o(.églorrlmgf kﬁie materials
which constitute the microorganism-detecting apparatus of the
present invention;

FIG. 35 shows an embodiment of the microorganism-
detecting apparatus of the present invention and a cross-
sectional shape is shown here;

FIG. 36 shows an outer shape of the cover-—constituting
member (747) of FIG. 35;

FIG., 37 is.a cross-sectional view taken along lines
M-M' of the cover-constituting member (747) of FIG. 36;

FIG. 38 shows an outer shape of the cover-constituting
member (747) of FIG. 36 from the direction of VII;

FIG. 39 shows an outer shape of the cover-constituting
member (747) of FIG. 36 from the direction of VIII;

FIG. 40 shows a cross-sectional shape of the cover-
constituting member (747) of FIG. 36;

FIG. 41 shows a cross-sectional shape of the cover-
constituting member (743) of FIG. 35;

FIG. 42 shows an outer shape of the cover-
constituting member (743) of FIG. 41 from the direction of IX

~

FIG. 43 shows an outer shape of the cover-
constituting member (743) of FIG. 41 from the direction of X;

FIG. 44 shows a cross-sectional shape of the cover-
constituting member (743) of FIG. 41;

FIG. 45 is a cross-sectional view taken along lines

N-N' of the cover-constituting member (743) of FIG. 44 ;

FIG. 46 is a cross-sectional view taken along
lines P-P' of the cover-constituting member (743) of FIG, 44;

FIG. 47 is a cross-sectional view taken along lines
0-Q' of the cover-constituting member (743) of FIG. 44;

FIG. 48 is an obligque outer view of the cover-
constituting member (743) of FIG. 41 which is made of a
transparent (or translucent) stuff; and

FIG. 49 is a conceptional view showing the relation
between the cover—-constituting member (743) and that (747)
shown in FIG. 35 by showing a small convex ridge (781) and



sporadically placed in a projecting manner on the inner side of the
cover-constituting nmenber (47). In a preferred enbodi nent, a screw cutting
is done at the top of the cover- constituting nenber (47), i.e. at the end
(57) at the side of the cap nenber (49) so as to engage with the screw

t hreads nmade on the cap nenber (49) and; 2Mlenm a head part of the cap nenber
(49) is rotated, a bottom (56) of the cap nenber (49) can be pushed agai nst

the side of tehesr@rmuhecéﬂ@éve Ejzro%tve When) 2 head parh §dde Mefblre cover-
constituting me gt g % s r %ted so that the cover- constituting nmenber
-

(47) is pushéd ﬁesgﬁ of the container (41), a bottom (55) of the
cover-constituting nenEEG.(m&jlqoashesce@WWDnaﬂeva&quHOWIHQ.théheepatham-domn

anpul e (44) i3 A AeR FHRPOSISL dVhe?i8hOPSy Henftde R72S T UshPRHaQ" (RLFH ECti ON)
shown in FIG. 35 by showing a small donvex ridge (781) and
a shallow concave groove (777). This shows an operation when
incubation is started.

FIG. 51 is a conceptional view showing the relation
between the cover-constituting member (743) and that (747)
shown in FIG. 35 by showing a small convex ridge (781) and
a shallow concave groove (777). This is a state when the
cover—-constituting member (747) is pushed until a position
where an ampule (744) is broken.

FIG. 52 shows a structure of a connecting part with
a container in a cover-constituting member (e.g., 743) by
means of a partial cross section.

FIG. 53 is a perspective view of an embodiment of
the microorganism-detecting apparatus according to the present
invention.

FIG. 54 illustrates perspectively the assembling of
the parts 1245 (and 1561) and 1243 for the microorganism-
detecting apparatus of FIG. 53.

FIG. 55 is a perspective view of an embodiment of
the microorganism-detecting apparatus according to the present
invention.

FIG. 56 illustrates perspectively the assembling of
the parts 1245 (and 1561) and 1243 for the microorganism-
detecting apparatus of FIG. 55.

FIG. 57 is a perspective view of an embodiment of
the microorganism-detecting apparatus according to the present
invention.

FIG. 58 illustrates perspectively the assembling of
the parts 1561 and 1245 for the microorganism-detecting
apparatus of FIG. 57.

FIG. 59 is a perspective view of an embodiment of
the microorganism-detecting apparatus according to the present

invention.



(52) disposed in the cover-constituting nenber (43). As the
cover-constituting nenber (47) is pushed further against the side of the
container (41), a tension becones higher at the contacting portion (A)

bet ween the anmpul e (44) and a slope of the protrusion (52) whereupon the

| ower area of the anmpule (44) is broken @nd the content therein is allowed
to rel ease. The content com ng out fromthe anpule (44) flows down into the

container (41) becausepfi, tge i fl%Q‘érQEeéJ(& s&:)écé!i]@e&?% 'a%s%ﬂﬂﬁﬁﬁé c‘!&?th
the mi croorgani smcoll ecting en I nci dent al |

Y
t hrough hol e the p3u%s %S%rﬂ%]ctllzﬁé B?Eath%r‘“ltcﬁéoﬁﬂi%ﬁ? @éﬁ‘l%ﬁ#ﬁ%l I ect| ng
menber, the dgipairhedsséf uetalr 69Qf the engagenent bet ween the cover and the

Contalner etc. are on}{éeu%l is a perspective view of an embodiment of

the microorganism-detecting apparatus according to the present
invention.

FIG. 62 illustrates perspectively the assembling of
the parts 1561, 1245 and 1243 for the microorganism-detecting
apparatus of FIG. 61.

FIG. 63 is a perspective view of an embodiment of
the microorganism-detecting apparatus according to the present
invention,

FIG. 64 illustrates perspectively the assembling of
the parts 1561, 1245 and 1243 for the microorganism-detecting
apparatus of FIG. 63,

FIG. 65 is a side view of the members (1561,

1245) for an embodiment of the microorganism-detecting
apparatus according to the present invention (A: front
view and B: side viéw).

FIG. 66 is a side view of the members (1561,

1245) for an embodiment of the microorganism-detecting
apparatus according to the present invention.

FIG. 67 shows schematically the member 1243 capable
of engaging with the member (1245) as illustrated in FIG. 65
(A: top view and B: front side view).

FIG, 68 is a schematic diagram for explaining the
relation between a guide portion (1004) and a stopper (1005)
for an embodiment of the microorganism-detecting apparatus
according to the present invention. -

' FIG. 69 illustrates schematically the enlarged
engagement of a guide portion (1004) with a stopper (1005) at
the site B for an embodiment of the microorganism-detecting
apparatus according to the present invention.

FIG. 70 illustrates various shapes for the guides
(1004, 1007) for a protecting and engaging means in an
embodiment of the microorganism-detecting apparatus according

.to the present invention.



-68- At the disinfecting stage after incubation, when the bottom (56) of
the cap nenber (49) is pushed against the side of the anmpule (48) by

rotating the

top portion (461) of the cap nmenber (49), a bottom (56) of the

cap nenber (49) pushes down the ampule (48). The pushed-down anpul e (48)
t hen supported by a slope of the protrasidohd 53) di sposed in the
cover-constituting menber (47). As the cap menber (49) is pushed further
agai nst the cont ai ner tztu 7 de, aagfﬁpﬁlsnbwmﬁg|dhécﬁéﬂaﬂﬂd%hﬁétﬁéeﬁhEhe

h th | t n
(53) wher euponﬁIP%B) at}ﬁe %ﬁ@&ﬁﬁﬁt é‘—%ﬁg;s.s OP]cﬁ’ &Pénmﬁﬁg‘rlfqﬁ‘réuiggt ent

contacting a

turbldlty data when the microorganism was cultured in an
embodiment of the microorganism-detecting apparatus according
to the present invention.

FIG. 72 is a'graph showing the relation between the

number of viable Escherichia coli cells and measured

turbidity data when the microorganism was cultured in an
embodiment of the microorganism-detecting apparatus according

to the present invention,

Explanation of the symbols (numerals) used is as follows:
1, 21, 41, 61, 81, 101, 241 and 741: main body of container
2, 22, 42, 62, 82, 102 and 242: cover
3: medium
4, 24, 44, 64 (or 68), 84, 104, 244 and 744: first bag-shaped
member
6, 26, 46, 66, 86, 106, 246 and 746: microorganism-collecting
member (part)
6a, 26a, 46a, 66a, 86a, 106a, 246a and 746a: rod-shaped element
(stem)
5 and 296: first partition member
15 and 235: second partition members
6b, 26b, 46b, 66b, 86b, 106b, 246b and 746b: microorganism-
collecting end
7: disk member impregnated with antibiotic -substance
9: disinfectant/sterilizer
20: guide member
11, 59, 79, 89, 109, 259 and 776: connecting part of the
container with the cover
8, 28, 48, 68 (or 64), 88, 108, 248 and 748: second bag-shaped

member

S



therein is allowed to rel ease. The content com ng out fromthe anpule (48)
flows down by gravity into a container (41) through a perforated hole
(through hole) (not shown) formed in the bottom (55) of the
cover-constituting menber (47) and comes in contact with the incubated
mcroorganism It is preferred in terms3of actual use that the anpule is
made of fragile material including glass, hard plastic material, etc.
whereby it can be easi|pedw 0iopE BORNCARRYINGADUONTHESREENTON, parti al
application) of mechanical Torce. The medl um contalning the incubated

pat hogeni ¢ m croorgani sns, etc. and the space of the container having a
hi gh possibility of cTDim anassnhtonnventiarheetatesotgaan sappagrtudi Ednfdet ed
and/ or - steridelegdiBy e HitlotehAling Al C s bPLARPAIAY DotRRPE dde

safely di sposa I S possi
is able to be carried easily, saild apparatus being capable of

initiating the incubation of the microorganism immediately at
the place where the microorganism is collected and/or being
capable of starting in the incubation of the microorganism
without skillfulness. It is understood that the apparatus for
detecting microorganisms in accordance with the present
invention includes all things having the function that it is
relatively in a small size, portable and, after incubation of
the microorganism, able to conduct even the steps until the
disposal of the used apparatus in a substantially tightly
closed system concerning said incubated microorganism.

The term "substantially tightly closed system" used
here means that, although it is possible to incubate, find or
detect the microorganism and to disinfect and/or sterilize
the incubated microorganism to a disposable extent, the
cultured pathogenic microorganism does not diffuse
to outside or to environment during the incubating period
and/or incubated pathogenic microorganism does not come out
to outside or environment by diffusion until the completion
of its disinfection and/or sterilization or it does not
pollute the outside or environment and the term further means
that such a function can be achieved.

In the microorganism-detecting apparatus of the
Present invention as mentioned above, the medium which is to
give an incubating condition suitable for the incubation of the
microorganism and the microorganism-collecting part are located
in a noncontact manner each other upon the non-using stage
while, during the incubation for the deﬁection of the
microorganism, those specific medium and microorganism-—
collecting part are contacted each other whereby the status
suitable for proliferation of the microorganism is achieved
and, after use, the apparatus can be safely disinfected and/or

sterilized.



the incubation systemof the apparatus of the present invention that, since
the beginning of incubation by supplying the mediuminto an apparatus (1);
certain mcroorganismis found/ detected by observing the incubated
(cultured) nediumand, at last, the apparatus is disinfected/sterilized to
make it di sposable while said i ncubat rod 8ystemis kept in a substantially
tightly closed state to outside (surroundi ng atnosphere) or to environnent
t hroughout the above steps. The nicroorganisn} detecting apparatus of the

present invention is useful and characteristic W

mi croorgani sms to be 1Rdthey BTESABE 7Y é‘dmt' Sﬁ\g{l %e%rﬁmc%négg%lﬁé Ell"aldl ution

of environmamt ahoappoSHt it tspatbewlsafg the Bpebefawrsnhniesveﬁ the
microorganism -(food poisoning microorganisms such as

Staphylococcus aureus) are proliferated but other

microorganisms (i.e. those other than Staphylococcus aureus

such as Salmonella, Escherichia coli, Vibrio parahaemolyticus

and other intestinal microorganisms) are substantially unable
to grow. After the detection, a treatment for disposal of the
apparatus can be conducted by a simple operation and a safe

disposal is made possible at all times.

Accordingly, when appropriate incubating means (such
as a simple incubator) and detecting means (such as a pH
indicator which detects the changes in pH due to growth of the
microorganism) of the microorganism are utilized, it is now
possible to easily detect the specific species of
microorganisms (such as food poisoning ones) and anyone is
able to easily dispose the apparatus after use. When an
apparatus which is in such a status that it gives an incubating
condition having a selectivity to specific species of
microorganisms (for ezample, food poisoning ones such as

staphylococcus aureus) is used, it is now easy to selectively

detect and identify (i.e. to discriminate the type of the food
poisoning microorganism) said specific species of
microorganisms {(such as food poisoning ones) and to disinfect
and sterilize the apparatus containing the pathogenic '
microorganisms without anxiety.

Examples of the pathogenic microorganism are

Staphylococcus aureus, Vibrio parahaemolyticus, Salmonella

(such as Salmonella typhi, Salmonella paratyphi A, Salmonella

schottmuelleri, Salmonella enteritidies, Salmonella thompson,

Salmonella narashino, Salmonella potsdam, Salmonella

oranienburg and Salmonella senftenberg), Clostridium botulinum,

shigella (such as Shigella dysenteriae and Shigella flexneri),

Vibrio cholerae, Vibrio cholerae biotype eltor and Escherichia

coli (such as enteropathogenic Escherichia coli represented by




-69- the mcroorganisns to be tested are ordinary ones. Further, the

m cr oor gani smdet ecti ng apparatus has an excellent portability and an

uni que arrangenent and, therefore, the fact that said apparatus can be

di sinfected/sterilized to such an extent that it can be safely and surely
di sposed is valuable and highly appreci d&téd- In addition, it is clear and
-apparent fromthe arrangenent of the apparatus according to the present

i nvention tlgEat ceaidorixr)0r gani smdet ecti ng apparatus can be surely,
securely and readily operated even by unskillful persons. FIG 14 shows a-
constitution which is fundanentally present in one representative

enbodi nent of the m dfhewy ddei epparatus is used for detection of food

poisoning, the apparatus of the present invention can be
preferably made in such a manner that it shows a selective
incubating ability to at least one microorganism selected

from the group consisting of Staphylococcus aureus, Vibrio

parahaemolyticus and Salmonella which occupy nearly all (about

99%) of the microorganisms causing food poisoning while the
discrimination among those types of microorganism may not be
essential. This is because, when the presence of at least one
of the three types of microorganisms is confirmed, then it is
possible to substantially remove all of the three types of
microorganisms from the environment wherefrom they are detected
if a certain disinfecting means as mentioned later is applied
to the environment. When the food poisoning microorganism
can be detected and identified in a manner as mentioned above
(such as spontaneously), it is now possible to prevent food
poisoning easily and effectively by adopting a means suitable
for removing said food poisoning microorganism (such as by a
disinfecting method where cooking devices, etc. are cleaned
with "Hibiden" (trade name: SUMITOMO PHARMACEUTICALS CO.
LTD., Japan, for a 0.2 to 0.5% solution of chlorohexidine) or
with an invert soap followed by wiping and washing with water).
On the other hand, if it is necessary to identify by

discriminating each of Staphylococcus aureus, Vibrio

parahaemolyticus, Salmonella and pathogenic Escherichia coli

0-157 as a microorganism causing the food poisoning for the
sake of the countermeasure, it is also possible that a
selective incubating ability is given to the microorganism-
detecting apparatus used or a selective identifying ability
is given to the detecting function.
If necessary, the apparatué for detecting

microorganisms in accordance with the present invention may
be constituted in such a manner that a selectivity to

incubation of the "big three" food poisoning microorganisms

(i.e. Staphylococcus aureus, Vibrio parahaemolyticus and



detecting apparatus of the present invention, |like those as shown in FIG
12 and FIG 13. It uniquely has a neans for disinfecting and/or sterilizing
the cultured nmedium etc. after incubation. In FIG 14, the cover is mainly
conposed of a cover- constituting nenber (62) which is capable of receiving
and holding (i) an ampul e containing a—n&diumand (ii) an anpul e contai ni ng
a disinfectant. At the side contacting with the surface of anpul es (64/68),

protrusi ons §QImdHI1RG LBBEE $9P @fnd,hybaaf@riamtf%lddeéomo@ut@rlrg of grooves
(or of ridge i nner. sjde of the cover-constitutin

E%:TﬂrTﬁn? g g§62)
Refer, for eX&Wt% P% any ef Eﬁ?’&b 1Wéﬁe8 ri Hy ¥ ALsecpos Jr]@e ¥ehavi ng
a inghtLy savsé Rectdivdngt eo 1ﬁmubatnﬁnaﬁﬁtentérnhaymuamhdganEESﬂﬁeﬂﬁbhuhe

cover (62) a§§£gﬁ?¥¥gﬂ g EE?E§££“85i§7§H7) which has been an increasingly

big problem in recent years. It is further possible to give

a selectivity to incubation of antibiotic-resistant

microorganisms such as MRSA,

The present invention will now be further
illustrated by, if necessary, referring to the attached
drawings.

FIG. 1 and FIGS. 3 to 16 show outer appearances,
cross sections along the side of the apparatus, etc. of one
of the preferred embodiments of the present invention.

First, an illustration will be made by referring to
FIG. 1. The detecting apparatus in this embodiment is
constituted from a hollow and cylindrical container (1) having
an opening at the upper end and a cover (2) which can be freely
inserted into and detached from said opening. At the upper
part of said cover (2) (i.e. an opposite side to the container
opening of the cover (2)), the first bag-shaped member (4) is
placed which encloses a medium (3) suitable for the incubation

of a specific microorganism such as Staphylococcus. aureus.

At the upper part thereof, the second bag-shaped member (8) is
placed which encloses a disinfectant (9) having a sufficient
concentration or amount for disinfecting and/or sterilizing
the incubated microorganism. Said medium (3) further -contains
a pH indicator (such as Phenol Red, Bromcresol Purple and
Bromthymol Blue) which identifies the pH changes due to
proliferation of the microorganism. On the other hand, at

the lower side (an opening side of the container) of said
first bag-shaped member (4), a partition member (5) having one
or more (preferably, more than one) hole(s) is disposed (e.qg.
embeded) which prevents falling of the first bag-shaped member
(4) into an opening of the container. Further, at the lower
-side (at the side of the first bag-shaped member) of said
second bag-shaped member (4), a partition member (15) having



prepared and passed froma top (71) of the cover (62) to the side of a
container (61), said ring (77) snoothly passes at the area of (72) in the
cover since there is no projection there but, after the area (72), tension
due to the protrusions (73 and 74) is applied to the anpule and forces the
anpul e to be broken fromits side. Wensdthe protrusions (73 and 74) are
made to cone closer to the anpul e upon com ng nearer the container (61),

then strong@net 8AShEFe giHeTe@abIPE moHRIlthanSoh8p HoNg s)71p passesed rom the
P L) o e 7 N e Bl Tl e R
member (8) downward. In order to restrict such a downward
movement of the first bag-shaped member (4) and the second
"one (8), there will be no need of using the partition members
(5 and 15) but the structure having the same function,
including, for example, an element constituting the cover (2)
and having one or more through holes (i.e., a perforated
portion in the partition part thereof), will do.

Further, at the nearly central part of the bottom
side of the cover (2), a microorganism-collecting member (part)
(6) extending to almost vertical direction to the opening side
of the above container is placed. Said microorganism-
collecting part (6) consists of a rod-like material (stem)

(Ga) located at the side near the cover (2) and a
microorganism-collecting end (6b) located at the end (a fér
side from the cover (2)) of said rod-like material. Usually,
said microorganism-collecting end (6b) is received in such

a manner that it does not contact with the medium before use.
Said microorganism—collecting end (6b) is to achieve a
selective incubation and, usually, said end is received

in such a manner that it does not contact with an antibiotic
substance having a function of inhibiting the specific
microorganism. However, as will be mentioned below

in detail, it may be, if necessary, in such a state that some
contact with said antibiotic substance is available or that
said antibiotic substance is given at said microorganism-

collecting end.

Examples of said antibiotic substance are those
having a characteristic nature of effectively inhibiting the
" proliferation of the microorganisms other than specific ones
to be detected (e.g., food poisoning microorganisms such as

enteropathogenic Escherichia coli and Salmonella and resistant

microorganisms such as MRSA). When microorganisms which cause
food poisoning (such as Staphylococcus aureus, Vibrio

parahaemolyticus and Salmonella) are used as the microorganisms




-70- disinfectant each comi ng out fromeach anpule (64/68) into a container
(61), an area where the m croorganismcollecting part is attached, the
detail ed arrangenent of engagi ng portion between the cover and the
container, etc. are omtted. In another enbodiment, the cover is mainly
conposed of a cover-constituting nmenber3(62) capabl e of receiving and

hol ding (i) an anpule (64) containing the nediumand (ii) an anmpule (68)
cont ai ni ng tbebdi6éﬁécﬂﬁﬂanbxaﬁpSQ&mbfﬂtﬂbhahthﬂﬁﬁiuuyibheéﬁbeabﬂye

on the.ar oa 2t 7eontTy o TBRRR oyt ol ntnd i ioorbiRar el ek e ring.
(77) is rai Yednt antiwiatgg-es)sbante mfcrlOIQegaovsm J($21)sed/neseb1ye breaking is
started fromibPSol QNI srfORULE §8d3cia, SR 8RafPYE are oxacillin which '
inhibits Gram-positive bacteria having no resistance, polymyxin
B and aztreonam which inhibits Gram-negative bacteria, polymyxin
B as well as a combination thereof. '
The antibiotic substance may, as will be mentioned
later, be previously added to the medium, coated on the part
of the container (1) used for incubation (such as a bottom or
the container (1) or a wall near there), present as a powder
which is made to be easily dissolved, or coated at the place
which is a part of the microorganism-collecting part (such as
the place which is just above the microorganism-collecting end
(6b)). It is also possible that said antibiotic substance is
Placed separately from the part used for incubation in the
above-mentioned container, the medium (3) or the microorganism-
collecting part (6). In an embodiment where the antibiotic
substance is placed separately as such, a disk-shaped member
(7) (refer to FIG. 5; preferably composed of “porous material")
to which said antibiotic substance is given may, if necessary,
be placed at the inner area of the container (1) (such as a
space between the microorganism-collecting end (6b) and the
bottom of the container). Alternatively, the antibiotic
substance may be placed in such a manner that it is supplied
when the medium (3) enclosed in the first bag-shaped member
(4) (which will be mentioned below) falls down into the
container. In such an embodiment, it is also possible that
the antibiotic substance is placed at the partition member
(5) or at the upper side of the gquiding material (20) (cf.
FIG. 4).

When a microorganism-detecting apparatus in such an
embodiment as shown in FIG. 1 is used, a cover (2) having a
microorganism-collecting part (6) is at first taken out from
the container as shown in FIG. 2(a). Then, as shown in FIG.
2(b), the microorganism-collecting end (6b) at the end of the



In still another enbodi ment, the cover is mainly conposed of a
cover-constituting nenber (62) capable of receiving and holding (i) an
anpul e (64) containing a disinfectant and (ii) an anpule (68) containing
the medium A ring (77) prepared al readg is passed to a container (61) from
the top (71) of the cover (62) so thar 8h& anmpule (68) is broken fromits
side. The ring (77) which was noved for breaking the anpule (68) as such is
t hen noved méckbergantidne-codnkctingfpddte (BOVes fo)edvth ant bBfiest ape’ t here

anot her ampdEecrta) LOL s p87%"Chiiing bBEFS ) e e M gr e e T | (0
shown) is peaisbimgyin reaid bbdech thédbeartested6jldf isheoddeected 62) smidt he
?;g)e of Eﬂgmgggggh?%i)g.@@olaeet§e§ %rdd M@0 77" thds 4 FcReY (9) A& IRp side
the microorganism—~collecting part (6) is inserted into the
container again and, after that, as shown in FIG. 3, the first
bag-shaped member (4) is broken (by, for example, strongly
compressing it from outside of the cover (2) using a .
compressing means which is not shown here) so that the medium
(3) which is enclosed and received in said first bag-shaped
member (4) is fallen down into the container through the holes
of the partition member (5). As a result, the microorganism-
collecting end (6b) of the microorganism-collecting part (6) is
dipped into said medium (3). At that time, falling of the
materials other than the medium such as the broken pieces of
the first bag-shaped member (4) is inhibited by the partition
member (5) and does not fall down into the container.

For example, as mentioned hereinabove, when an
antibiotic substance having a specific selectivity is attached
to the microorganism-collecting end (6b), proliferation of the
microorganisms other than the specific microorganism (such as

food poisoning microorganisms including Staphylococcus aureus

and Clostridium botulinum) is substantially inhibited in case

the microorganism-collecting end (6b) of the microorganism-
collecting part (6) is dipped in the medium (3) as such.
Accordingly, when the microorganism-detecting apparatus in such
a state is subjected to an incubation by an appropriate
incubating means (such as a simple incubator), the specific
microorganism (such as food poisoning microorganism including
Staphylococcus aureus and Clostridium botulinum) is selectively

proliferated. There is no particular limitation for the
incubating condition at that time but, usually, the condition
of 37 °C for about 16 to 24 hours is sufficient. After the
above-mentioned incubating operation, a change, if any, of the
pPH indicator contained in the medium (3) (and also the degree
of said changes in color) is checked whereby the specific food

poisoning microorganism (such as Staphylococcus aureus) can be




whereby the anmpule (64) is broken fromthe lower part. Alternatively, it is
al so possible that the cover is mainly conposed of a cover-constituting
menber (62) capable of receiving and holding (i) an anpule (64) containing
the mediumand (ii) an anpule (68) containing the disinfectant and that the
ring (77) and the ring (77') are noved Bn%a reversed order as conpared with
t he above, whereby the nediumis first supplied to the container (61) and,
after incubahis@ly détedticd rhactiashtisiaufal.eeddisct hfire@ibai BertKd1l) .
-71- FIG 1§: AR uit{at Sa f undanent al . arrangemant.

ype O he food poisoning microorganism is conducted).

For example, the medium containing Phenol Red as a pH

indicator shows a pink color (pH: 7.4) in the initial stage

of incubation and, when Staphylococcus aureus is present,

it changes to yellow whereby a detection can be done.
In addition, physical and chemical changes in the nature and
appearance resulted by the substances which are produced by
the proliferated microorganism or obtained due to a-
decomposition thereby, turbidity of the medium and growth of
colony are observed as a changé in the medium whereby the
presence of the microorganism may be judged as well. From a
viewpoint of observation by naked eye as such, it is preferred
that the container (1) has a light-transmitting ability such
as that at least the area wherefrom the observation is
conducted is transparent. When there is a possibility that
the medium, the antibiotic substance, etc. are affected by
light to change their nature, then said transparent area may
be in such a constitution that it is covered by a light-
shielding coat and, upon observation, it is detached.
Finally, the apparatus where the microorganism is
incubated and detected is disposed and, for such a purpose,
it is necessary that the incubated cells, cultured products,
inner side of the container, etc. are completely disinfected/
sterilized. Although not shown in the figures, the second
bag-shaped member (8) is broken (by applying a sufficient
force for disintegration or by strongly compressing from
outside of the cover (2) using, for example, means of
disintegrating mechanism or compressing device which is not
shown) whereby the disinfectant (9) enclosed and received in
said second bag-shaped member (8) is fallen down into the
container through the holes of the partitions (5 and 15).
As a result, the microorganism-collecting end (6b) of the
microorganism-collecting part (6) and the medium (3) containing
the incubated microorganism are dipped in and/or mixed with
said disinfectant (9). For a complete disinfection/

sterilization at that time, it is preferred to shake or the



required in a representative specific enbodi nent of the

m cr oor gani smdet ecti ng apparatus according to the present invention,
particularly the fundanental arrangenent for disinfecting and/or
sterilizing the cultured medium etc. after incubation. In FIG 15, the
cover (82) is mainly conposed of a coved-gonstituting nenber capabl e of
receiving and storing (i) an anmpule (84) containing a mediumand (ii) an

anpul e (88) 1Ciﬁat 8 NEHHE awél giBiAEéEnt 1(B)t BSméQVﬁ{rdi@h%hltt Ehé NEhdwyder
(82), there gusmqéi renbers 91 ang %% the to 99) which is
an opposite® iBE °1 &9n%? (8 ceSﬁl rBREPEHy 1o FRPHEABRT i 91) i s
equi pped w hhsabp’aaﬁt:(aﬂﬂ)y Itaghngyaclsdmﬂe sivetenl 1rowiheg pareisentelm‘mrtta'cmppl I ed
to the top gt §Re,APHR (8%bohfudt S Al TRANS re YiWin3Eb¥sngpot her

sterilizing operation.

Constitution of each part of the apparatus for
detection of microorganisms in accordance with the present

invention will be illustrated as follows:

Container

It is preferred that the container is constituted
from a transparent or translucent material. To be more
specific, the container may be formed using an inorganic
material such as glass or an organic material such as plastics
(e.g., polyethylene, polypropylene, polystyrene, polyethylene
terephthalate (PET), polycarbonate, acryl resin and polyolefin)
and, when weight and possibility of breakage upon centrifugal
operation, etd. are taken into consideration, it is preferred
that the container is constituted from plastics. _

There is no particular limitation for the shape of
the container so far as it has an opening at the upper end and
a cover (2) can be freely attached to and detached from said
opening. To be more specific, in addition to the shape of a
test tube as shown in the figures, any of shapes in flask,
bottle, etc. may be used.

Cover

There is no particular limitation for the material
which constitutes the cover (2) but the material may be the
same one as that used for the container. In another
embodiment, the cover (2) may be preferably constituted from a
material which is softer than that used for the container for
lowering the possibility of damage of the container and for
increasing the contact adherence with said container.

To be more specific, both container and cover may be

constituted from polypropylene (PP) or, when the container is



pushi ng-down menber (93) is equipped with a part (94) (in the drawing, this
synbol is omtted) having a shape for allowng a force to be applied to the
top of the anpule (88) in a stable manner. First, when the pushi ng- down

menber (91) is pushed in, the anpule (84) is pushed down via the part (92).
Then tension would occur at a contactind pornt (95) of the anpule (84) with
a slope (or crosspiece-like projection) (not shown) fornmed at the side near

the contai n%n(sgiiueé@l friont hhar'anpgas@i'cﬂse o(ral’fHUlieré@ﬁﬁis\dc'hgaéi de) of the
cover (82). |d ten3|qﬂk£ I | ower, part _of the angule tP be broken
wher eby t he FROSPLH T3t (Ahéb N ot BT i \ae (A1plFS o FRESERL oL TAE
cont ai ner (8dftbplgskiad \sudhr asgbobywl efrinnorrespgt f rsditned thak esexm hirsough
hol'e) (not igggﬂae&ntérﬁ%éaQ%§gE89ef§HéiéTgsggg)materials or elastomers
as well) or, in some cases, that is rather preferred. A cover
is a material having a part placed for connecting to a mouth or
a wall of the container. The cover may be in such a form that
is fixed to the container by means of either screw or bayonet
or is fixed at the certain position by deformation of the
connecting part. It is also possible to place a packing or
the like at the connecting part of the cover with the
container. All or a part of the material which constitutes
_the cover may be colored for discrimination or may be printed
with letters, signs, pictures, etc. .

In preferred specific examples, the cap part at the
top of the cover may be in different color for each '
microorganism to be tested so that the type, etc. of the
microorganism to be tested can be easily understood and said
part may be suitably colored or modified with letters, signs,
pictures, etc, It is also possible to use a material which
has its color by itself. '

In the apparatus of the present invention, it is
preferred that the cover (2) can receive at least two
bag-shaped members as shown in FIG. 1, FIGS. 4 to 7 and
FIGS. 10 to 16 where the first bag-shaped member receives a
medium while the second one receives a disinfectant/

bactericide.

Bag-Shaped Material

A. Medium

There is no particular limitation for the stuff,
shape, etc. of the first bdg—shaped member (4) so far as the
first bag-shaped member (4) can surely and stably enclose the
medium (3) upon storage and transportation of the
microorganism-detecting apparatus and a predetermined amount
of the medium (3) can be surely released upon incubation of

the microorganism.



When anot her pushi ng-down nenber (93) is pushed in after incubation of the
m croorgani sm the anpule (88) is pushed down via the part (94) whereupon a
tensi on woul d occur at a contacting point (96) of the anpule (88) with a

sl ope (or crosspiece-like projection) (not shown) |ocated at the side near
the container (81) and on the. inner sidd Eampul e-receiving and storing
side) of the cover (82) and forces the |ower part of the anpule to be
broken whereby the dise ifeaioast specielecasrbff for 2hd rfiPsthBagrprdeand

e chown) SRRt Ehdidy e hAEQUAAS SN QU901 SrlPRALES BTSN ©)
or a soft one such as soft plastics (e.g., polyethylene and
polypropylene) and flexible stuff (e.g., paper) but, in view
of easiness for confirming the presence of the enclosed medium
and the color tone, etc., thereof, it is preferred to use a
transparent to translucent material. -

In the present invention, there is no particular
limitation for the means for releasing the medium (3) from the
first bag-shaped member (4) so far as the medium (3) is placed
at a position appropriate for incubation upon the incubation of
the microorganism. To be more specific, upon releasing the
medium (3) from the first bag-shaped member (4), said member
(4) may be subjected to any of the means including perforation,
cutting and breakage. When perforation, cutting, etc. of the
first bag-shaped member (4) is conducted, a material such as a
needle-like material or an edge-like material whereby
perforation or cutting is made easy (not shown in figures) may
be installed at the inner wall of the cover (2) if necessary.
On the other hand, in an embodiment where the medium (3) is
released by breaking the first bag-shaped member (4), it is
preferred in terms of easiness of said breakage that the first
bag-shaped member (4) is composed of a hard stuff such as glass
and hard plastics. In a structure where a substantially
tight-sealed system can be maintained and a sufficient breaking
force from outside can be applied to said bag-shaped member,
it is possible to easily apply a strong tension to such a hard
stuff and to break it whereby the content can be taken out.

An exam?le of the preferred structure is that a strong tension
is concentrated on a specific area (that may be two or more
areas but a considerably narrow area is preferred) of the
bag-shaped member made of a hard stuff. As will be mentioned
in detail by referring to FIGS. 6 to 16 as hereunder, it is

to be understood that such a thing can be achieved by various
structures and it is also possible to a&opt a structure where
known structures and conventional structures are requested to
apply to the microorganism-detecting apparatus and to install



portion (89) by gravity. The pushing-down nenbers (91/93) may be installed
at the top (99) of the cover (82) in such a manner that they can be pushed
in by a force fromoutside which is nore than certain degree. Said

pushi ng-down nenbers (91/93) nay al so be engaged with the top nmenber (99)
by neans of screws and, in that case, S & menbers (91/93) are in such a
constitution that they can be pushed against the side of the container (81)
by rotating theminAtheayict dergorisn-detéoning dppakatid 6£Gthed praege t hat,
until there vht! d of taking out the medium and the disinfectant in use
of the m croorganisnrdetecting apparatus according to the present

I nvention, the bag-shaped nenbers such as anpules are sustained freely from

bei ng brokens.armgi%&@aﬁmgxsactericide

In the present invention, there is no particular

limitation for stuff, shape, etc. of the second bag-shaped
member (8) so far as the disinfectant/bactericide (9) can be -
safely and surely enclosed and received by the second
bag-shaped member (8) during the stdrage/transportation of the
microorganism-detecting apparatus until use and during
incubation of the microorganism and so far as a predetermined
amount of the diéinfectant/bactericide (9) can be surely
released upon disposal of the apparatus after use.

To be more specific; the stuff for said bag-shaped member can
be selected from those which are used for the already-mentioned
first'bag—shaped member and it is preferably a transparent to
translucent material with the purposes that the receiving
disinfectant/bactericide (9) can be stably and surely enclosed
and that the presence of the predetermined amount of the
disinfectant/bactericide can be surely confirmed when the
incubated microorganism is sterilized/disinfected or that
confirmation of color ﬁone, etc. can be done in an easy manner
from a viewpoint of confirmation that the sterilizing/
disinfecting treatment was surely done. _

In the present invention, there is no particular
limitation for the means of releasing the disinfectant/
bactericide (9) from the second bag-shaped member so far as
the disinfectant/bactericide is positioned to the place
suitable for said disinfecting/ sterilizing treatment upon the
disposing stage of the microorganism-detecting apparatus.

To be more specific, it is possible to take any of the means of
perforation, cutting, breaking, etc. for the second bag-shaped
member (8) in releasing the disinfectant/bactericide (9) from
the second bag-shaped member (8). When perforation, cutting,
etc. of the second bag-shaped member (8) is conducted,

a material such as a needie—like material or an edge-like

material whereby perforation or cutting is made easy (not



its content but, once necessary, each of the contents can be freely or
optionally released therefrom FIG 16 illustrates a fundanenta
arrangenent required in a representative specific enbodi ment of the

m croorgani smdetecting apparatus according to the present invention,.
particularly the fundanmental arrangenemnt 4f &r—di si nfecti ng and/ or
sterilizing the cultured nedium etc. after incubation. In FIG 16, a
cylindrical cyph {40R)giresTRinakybéommasadedl ati tha mear waddsof ttié ng

rermer (112 L g 0,00tk Bkl O, R GATE) o
upper hal f ofyhielte €hyedidikff2ctalt/baaisdr iarideof 91 his crrlkeasednbyi brealking
menber s (112t gdséé% diﬁhéggﬁgﬂeﬁ ﬁgﬁgep'(8), it is preferred in terms of
easiness of said breakage that the second bag-shaped member (8)
is composed of a hard stuff such as glass and hard plastics.

In a structure where a substantially tight-sealed
system can be maintained and a sufficient breaking force from
outside can be applied to said bag-shaped member, it is
possible to easily apply a strong tension to such a hard stuff
and to break it whereby the content can be taken out.

An example of the preferred structure is that a strong tension
is concentrated on a specific area (that may be two or more
areas but a considerably narrow area is preferred) of the
bag-shaped member made of a hard stuff. As mentioned in detail
by referring to FIGS. 6 to 16 as hereunder, it is to be
understood that such a thing can be achieved by various
structures and it is also possible to adopt a structure where
known structure and conventional structure are requested to
apply to the microorganism-detecting apparatus and to install
that in the microorganism—detecting apparatus of the present
invention. The force from outside may be that utilizing

rotational movement, pushing-in movement, twist, etc.

Rod-Like Material
The rod-like material (stem) (6a) constituting the

microorganism-collecting part in the present invention is a
material having a so-called auxiliary function whereby a
microorganism-collecting end (6b) having a function of direct
collection of the microorganisms to be tested can be stably
supported avoiding a contamination and, in addition, said
microorganism-collecting end (6b) is kept at a position
suitable for contacting it with the medium (3) upon incubation
of the microorganism. There is no particular limitation for
stuff, length, shape, etc. for the rod-like material (6a) so
far as such functions of a stable holding and of a security for

the contacting position are substantially achieved. In terms



manner that it can rotate agai nst another by applying a force thereto al ong
the circunference of the cover (102). In the cover (102), both an anpul e
(104) containing a nedium and anot her anpul e (108) containing a

di sinfectant are received and held. The inner side of the
cover-constituting nenber (112) is equi ppd-with a protrusion (113) which
contacts -73- the anpules (104 and 108). The cover-constituting nmenber
(111) is eqerpﬁ@évaﬁﬁlmm@&eaoﬁ%mom%hd(&8&&@ na&81 pddd i Jen t he

rawi no) whi ch can Lecel et Ne T eonect) ve ampl s, (104 30d, 108, A sqver

{6a) is composed of a flexible plastics.

Microorganism-Collecting End

In the present invention, the microorganism-
collecting end (6b) constituting the microorganism-collecting.
part is a material having such functions that it directly
collects the microorganism, capable of receiving the collected
microorganism in a receiving container without contamination
with others after collection of the microorganism and
substantially well contacts with the medium (3) during
incubation of the microorganism so that a . condition suitable
for incubation of said collected microorganism is provided.

So far as such collecting and contacting functions are
substantially achieved, there is no limitation for its
structure but any structure will do and there is no particular
limitation for stuff, length, shape, etc. of the microorganism-
collecting end (6b). To be more specific, said microorganism-
collecting end (6b) may be, for example, just an end of the
rod-shaped element (6a). However, for an object of easily
achieving the above-mentioned collecting and contacting
functions, it is preferred that said microorganism-collecting
end (6b) has a plane having an increased surface area.
Preferred examples of the "plane having an increased surface
area" are a surface having one or more concave(s) (cutting,
uneven surface, etc.) (such as an end like ear pick or spatula)
and a porous surface. 1In an embodiment where the
microorganism-collecting end (6b) (at least a surface area
thereof) is composed of a porous material, a porous material in
a form of xerogel or a fibrous material is preferably used.
With regard to said fibrous material, filter paper, cotton
(such as absorbent cotton), punch felt, cloth, knitted goods,
nonwoven fabric, etc. may be used without particular
limitation., It is also possible to use a structure where
rubber or plastic material is used partially, a hollow

structure or a plunger structure using a elastic material or



that the cover-constituting nenber (111) is |located on the
cover-constituting nenber (112) (i.e., at the opposite side of the

- container (101)) and an anpule (104) is.placed in a hole (124) in the
~cover-constituting menber (111) while anot her anpul e (108) is placed in
another hole (128). In the cover- consti#ufing nember (112), the anpul es
(104 and 108) placed as such are | ocated so as to encounter to the

protrusi ont ( thl%’)easbi@ K®erdh1FbE alé%c}%éhﬂl&, sieﬁcem?émitdgethgg wélpuer, t
cover-constituti ot.al ent .0 rees 0 an
St el ooku <& GPRSRRTRSE SR (Re Lot Toebhr i & e RPN ¢ (310)
of the anpul eclilebtine mHnﬂ!wmerehy(ﬁHéﬂqupaeeupnnberﬁasmﬁpubelgé@ﬂed|g
broken and t g pedi um confaignedpLlhef&ith 1S bra¥ly LU -onENe sMBLEM £ QM NG Out

as such
shape of an applicator having cotton at its end.

Examples of the object (an object to be tested)
wherefrom the microorganism is collected are usually cuisine
environment such as utensils of cuisine, cooking devices, etc.,
home kitchen, toilet, bathtub, the place where food and
beverage are sold, etc. Such an object is, for example, wiped
with and dipped into the end of the applicator (microorganism-
collecting end (6b)) as mentioned above. It goes without |
saying that, in that case, collection of the sample is usually
conducted paying a care that said applicator does not touch
with unnecessary part or area. Other examples of the object
wherefrom the microorganism is collected are food and food

materials.

Medium

There is no particular limitation for the type,
composition, etc. of the above-mentioned medium (3) so far as
incubation of the expected microorganism to be detected (such
as food poisoning microorganism or resistant microorganism) is
possible and known medium for such a microorganism or an
improved medium thereof as well as a medium which is modified
for better usability may be used. Preferably in the case of
food poisoning microorganism, it is possible to suitably
select the medium by taking the compatibility (such as
reactivity, intersolubility, etc.) with the later-mentioned
antibiotic substances, pH indicator, etc. into consideration.

With regard to a medium for staphylococcus aureus,

it is possible to use mannitol-salt (modified) medium,
Baird-Parker medium, tellurite-glycine medium, phenylethanol-
azide medium, chocolate—agar medium, blood—agar.medium, heart
infusion agar medium, etc. in the present invention and, in
view of the adaptability with the later-mentioned antibiotic

substance for selecting Staphylococcus aureus, the use of a




cones into a container (101) through one or nore perforated holes (not
shown) at the engaging portion of the cover (102) with the container (101)
by gravity and contacts with the m croorgani'smcollecting end (106b). Wen
t he above cover- constituting nenber (111) is further rotated to an
anticlockwi se direction (totally rotated4 d an extent of 180 degrees), a
tensi on woul d occur at the contacting part of the anpule (108) (not shown)
with a protruﬁmﬁtbllﬁéltﬁm@ﬁdﬂnﬂbh?lﬂmﬁr@ J.(sl@g)efgﬁr@d]?ke? a?ddt heh i a
di sinfectant contained,there IS o] he di si pfectan i schar ge S
such cones into a contafrf rme(d%ﬁ‘f‘) 85 r&’r‘é’(ﬁ?@ﬂ“ﬁ?ﬂuﬁﬂﬂ%"@el@orat ed hol e
(not shown) antiibéotngagsuzh pxsriMRsa (fintntwhich tbepeayared b@Z)ath@ t he
container (1Q4hoandsfll LA RELSS! BoLAZE W)1° oIPRAL AR 1ACkHG! Qg0 ocubat ed

m cr oor gani sm ter nat Ively,
described medium may be preferably used.

As a medium for Vibrio parahaemolyticus, it is

possible to use salt-polymyxin (modified) medium, cellobiose-
polymyxin-colistin medium, thiosulfate-citrate-bile salts-

sucrose medium, TCBS medium, MacConkey agar medium, blood-agar
medium, etc. and, in view of the adaptability with the later-

mentioned antibiotics for selecting Vibrio parahaemolyticus,

the use of a salt-polymyxin (modified) medium is preferred.

As a medium for Salmonella, it is possible to use
xylose-lysine (modified) medium, mannitol-lysine-Crystal Violet
Brilliant medium, Salmonella shigella medium, deoxycholate-

citrate-lactose-sucrose medium, DHL agar medium, MacConkey agar
medium, etc. and, in view of the adaptability with the later-
mentioned antibiotics for selecting Salmonella, the use of a
xylose-lysine (modified) medium is preferred.

As a medium for Escherichia coli, it is possible to-

use BTB-lactose-agar medium, blood-agar medium, deoxycholate
medium, LB medium, etc.

With regard to such a medium, it is possible to
select from those mentioned in knownlliteratures or from those
prepared by modifying/varying the above-mentioned ones.
Examples of the known literatures are Examined Japanese Patent
Publication Hei-07/73,509 (JP Hei 07/73,509 B), Unexamined
Japanese Patent Publication (Laid-Open) Hei-01/296,998 (JP Hei
01/296,998 A), etc. for a medium for Vibrio parahaemolyticus;
Laid-Open Japanese Patent Publications Sho-52/134,082 (JP Sho
52/134,082 1), Hei;06/217}760 (JP Hei 06/217,760 A), etc. for a
medium for Staphylococcus aureus; Laid-Open Japanese Patent
Publication Hei-02/65,798 (JP Hei 02/65,798 A), Hei~05/130,859
(JP Hei 05/130,859 A), Hei-06/22,791 (JP Hei 06/22,791 A), etc.

for a medium for Salmonella; etc. as well as the references

cited therein. 1In the present invention, a medium which is
optionally modified/changed for adapting especially as a liquid



above cover-constituting nenber (111) is rotated to a clockw se direction
instead of rotating it to an extent of 180 degrees to an anticl ockw se
direction as nentioned above, a tension would occur at a contacting part
(116) of the anpule (108) with the protrusion (113) where by the ampul e
(108) is-broken and the -74- disinfedt &nt contained therein is flown
out. The m croorgani smdetecting apparatus of the present invention can be
made (i) in maddmaist pueferred.nat a mechani smfor breaking the bag-shaped
menber such as anpul e does not work by bei ng equi pped with a paw or the

| i ke so that the
Usually, a medium in a liquid state is preferably

used and that filled or received in a tightly-sealable
containers such as ampules or capsules is suitably used
although it is not limited thereto but, for example, it may by
in such a form that it can be supplied to an incubating space
of the container separated by a partition or the like which can
be easily broken by a force from outside.

The medium may be an agar medium and, for example,
it may be in a form that it does not contact with an antibiotic
substance being separated by a partition or the like which can
be easily broken by a force from outside. It may be in such a
form that, upon incubation, the partition is broken by pushing
with an end of the microorganism-collecting rod constituted by
a hard material; it is broken by hitting an iron piece or the
like coated with glass, plastics or the like placed on said '
partition by means of a magnet placed outside; or, in addition
to the above, a capsule of an antibiotic substance solution or
a buffer solution is broken to flow the solution on a medium
whereby the microorganism at the collecting end, the antibiotic
substance and the agar medium are contacted. It may also be in
such a form that dry medium or powder medium is received
therein instead of the agar medium and is reconstituted to the
conventional agar medium using an aqueous liquid such as a
buffer solution which is received in various forms in the
container of the microorganism-detecting apparatus.

In the case of the food poisoning microorganism,
it is possible to detect and identify said microorganism by
incubating as colonies (by means for a medium in a form of gel,
for example). However, in a viewpoint of easiness of detection
and identification of the food poisoning microorganism in usual
restaurants and home, it is preferred to use a liquid medium
giving a homogeneous incubating system to which pH indicator or
certain chemical substance capable of acting as an indicator
after converted to decomposed product or metaboiite as a result

of decomposition or metabolism by the microorganism for



bag- shaped nenber such as anpule is sustained freely from breakage and the
content in the anpule is not released until there is a need of releasing
the nediumor the disinfectant or (ii) in such a structure that an _
arrangenent is made wherein, unless a certain force is applied, rotation or
pushing is not possible so that the mechehi%sm for breaking t he bag- shaped
menber such as anpul e does not work. The m croorgani sm detecting apparatus
of the presenpromnfarhitdonnaf e milkeobhganidn aigTRaaes Whétely Mhat ect or such

as a cap is jed.t hg nmechani sm f.or. breaki ng t he_bag-shaped nengber so
that the conta:gLE%d"{el?fé:r glah iE% Fo ﬁryelcgﬁggﬁt%@etbyr é@%&ﬁe%f&?wqﬁdp_sﬁﬁﬁgﬁ
“menber such aduearhou PE Qh@ngetqner@ ngkadnegel. ofTheemedsimg(3 henayedi um or the
di si nfectant.pfldaPapty b8 SomddSVidkEut e e e RECEAN fid&ion/
identification of the food poisoning microorganism by means of

color change is not substantially disturbed.

Additives

If necessary, various additives may be added to the
above-mentioned medium (3). 1In an embodiment of the present
invention where detection of the microorganism to be detected
is confirmed by means of pH change due to proliferation of said
microorganism, it is preferred that a pH indicator is
previously added to said medium. When such a pH indicator is
used, pH of the medium changes as a result of production of
acidic substances (such as lactic acid) by proliferation of the
microorganism whereby the color tone of the indicator changes
and, accordingly, confirmation of said proliferation becomes
easy.

There is no particular limitation for the pH
indicator which is applicable to the present invention.
In view of pH change region, color tone, etc., Phenol Red,
Cresol Red, Bromthymol Blue, Bromcresol Purple,
triphenyltetrazolium, Blue Tetrazolium, etc. can be
appropriately used. Such pH indicators may be used either
solely or jointly by combining two or more if necessary.
It is also preferred to use each of the pH indicators having
different color tones (before changed) in each of the media for
detecting different types of microorganism because the
microorganism to be detectéd can be easily recognized at a

glance by means of such color tones.

Antibiotic Substances

In the present invention, it is also possible that
the medium itself is bestowed with some selectivity to the
microorganism but, usually, in order to make the selectivity

sure, it is preferred that an antibiotic substance which



specific exanples of the m croorgani smdetecting apparatus of the present

i nvention for their fundanental constitution, particularly the fundanmental
constitution as a neans for disinfecting and/or sterilizing the cultured
medium etc. after incubation. FIG 17 mainly shows the external appearance
and shape of said mcroorgani smdetecting &pparatus while its main cross
section is shown in FIG 18. FIGS. 19 to 33 show each of the materials

lconszI I t;Jt : lrlge;ﬁ@éétméar;pq&mmﬁg}ﬁlmé §8id 111G eRRPRER 315 H_lHlé a?eeo tﬂsﬂrt alt Ih
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cap nenber (561ht1§ uﬁuﬂmmpon necessity. Said antibiotic substance is to
achieve a selective incubation of the microorganism to be
detected and has a function of inhibiting the proliferation of
the microorganism which is other than the specific one to be
detected. The type of the antibiotic substance used therefor
may be selected depending upon the relation with the
microorganism to be detected or may be selected by considering
what kind of microorganism selectivity is to be bestowed
depending upon the state upon actual use of the apparatus of
the present invention.

The "selectivity" upon incubation of microorganism

can be adjusted or selected depending upon the purpose.
For example, when food poisoning microorganism is an object,
it is preferred to have an incubation selectivity to one or
more microorganisms selected from the group consisting of

"Staphylococcus aureus, Vibrio parahaemolyticus and Salmonella"

which occupy nearly all (around 99%) of the microorganisms
causing food poisoning while discrimination among those three
microorganisms is not essential. However, from a viewpoint of
a minute countermeasure to each of the characteristics of those
food poisoning microorganisms, it is in some cases preferred to
have an "incubation selectivity" whereby discrimination among

"staphylococcus aureus, Vibrio parahaemolyticus and Salmonella"

is possible. In addition, there is a case where it is
preferred to have an "incubation selectivity" whereby

enteropathogenic Escherichia coli such as E. coli 0-157 can be

discriminatively detected.

In the present invention, there is no particular
limitation for the antibiotic substance to be used so far as
it is capable of effectively inhibiting the microorganism other
than specific (one or more) microorganism(s) to be detected
such as food poisoning microorganism. Although the antibiotic
substance may be used solely in some cases but, preferably,
two or more may be used jointly depending upon the purpose.



in FIG 19 while the cross sectional shape of said cap nenber (561) is
nostly shown in FIG 20. FIG 21 is nostly a cross sectionally perspective
view of the | ower area seen fromthe -75- section I-1" of said cap
menber. An appearance of the cover- constituting nenber (247) constituting
said mcroorgani sm detecting apparatus 5 d mostly shown in FIG 22 while
the cross sectional view of said cover-constituting nenber (247) is nostly

shown in Fl Ghe?dmoth® ma¢ PO HdikabhoVBed P RiPRERIALEY Aeediddng upon

cover - const |ttut| ng rrgnbgrfclimg fromthe dF|| recti onlof ) | AMI-_' I %_FI G 25

most |y shows™th@™RBBEaPANTRS JeUaRyUEGYe FOT example, in detecting a
food poisoning microorganism, the following antibiotic
substances are preferably used. In the following description,
the concentration for each antibiotic substance is a suitable
concentration at the incubating stage of the food poisoning

microorganism (when unitedly used with the'medium).

<Antibiotic Substances Selective to Staphylococcus aureus>

Aztreonam 1 to 15« g/ml
Polymyxin B 1 to 15« g/ml
Fluconazole 1 to 10« g/ml

Combination of the above three antibiotic substances can be

used preferably.

<Antibiotic Substances Selective to Vibrio parahaemolyticus>

Polymyxin B 1 to 15¢ g/ml
Fluconazole 1 to 10« g/ml
Potassium tellurite . 1 to 20« g/ml

Combination of the above three antibiotic substances can be

used preferably.

<Antibiotic Substance Selective to Salmonella
Fluconazole 1 to 10« g/ml

Locating Position of the Antibiotic Substances

There is no particular limitation for the position or
the place where the antibiotic substances are located or placed
so far as they function unitedly with the medium (3) at the
incubating stage of the microorganism. Preferably, it can be
held at a disk member (7) as will be mentioned later in detail
(cf. FIG. 5) while other methods are possible as well.

Thus, to be more specific, the antibiotic substance may be

previously added to a medium (3), coated on an inner wall of



constituting nenber (247) fromthe direction of Il1l. FIG 26 nostly shows
t he appearance of the cover-constituting nenber (243) constituting said

m croorgani smdetecting apparatus, FIG 27 nostly shows the cross sectional
vi ew of said cover-constituting nmenber (243), FIG 28 nostly shows the
appear ance of said cover-constituting mefbér—(243) fromthe direction |V
and FIG 29 nostly shows the appearance of said cover-constituting nmenber
(243) from t hedcortaimer \Or bespeetd vat \a cBreadpppbaanaeE ahet he cont ai ner

241) which it ' 1 CLO- ' i [ tl
(240 i ch SABsLbULEER Rt y0: HBAP ) SEHECbLIR SRR, P
nmost |y shown dontBcGS wiih theGmed2umpéld ) yupsoiscrhat ippear woeoof mgre dbf

ggg% ?iogglr \(Hzgs\k)cgl‘: LOBbL e SHY GRY 88 SPpMedNE BblesSry LSty gBBOVG: {{lutCr 0SS
saying that, in those cases, the above-mentioned disk member
(7) may be omitted. When the antibiotic substance is
previously added to a medium (3), it is preferred, by taking
inactivation of the antibiotic substance in said medium into
consideration, to add the antibiotic substance in such a little
bit much amount that said inactivation (usually, a decrease in
the antibiotic activity to an extent of around 30 to 35% when

stored at ambient temperature for one year) can be supplemented.

When an antibiotic substance is received in a space
which is used for incubation in a container, the antibiotic
substance may be received in a powdery form but may be received
as capsules or tablets which are easily dissolved upon
contacting with a liquid such as a medium or, after its
solution is added to a position to be used as a space for
incubation in the container as mentioned above, it may be
received by coating on an inner wall of the container by means
of a vacuum drying or the like. Alternatively, the antibiotic
substance in a form of an easily soluble powdery or a solution
may be filled in a breakable ampule or capsule and received in
a space used for incubation in the container in such a manner
that it can be easily added. It may be received.in any place
of the container and may be received in such a manner that it
can contact with the medium by shaking the container, by
washing out with a liquid medium or by breaking the ampule by a
force from outside before incubation., A preferred receiving
method is that, before incubation, it keeps a noncontact state
with the medium and, for example, the antibiotic substance may
be placed at the partition member (5) or above the guide member
(20).

On the other hand, in an embodiment where the
antibiotic substance is located at a certain position of the
microorganism-collecting part (6), it is preferred that the



said container (241) at the GG section in said mcroorgani sm detecting
apparat us equi pped with the'm croorgani smcollecting end (246b). In FIGS.

17 and 18, the cover (242) is mainly conposed of (a) a cover-constituting
menber (243) which is capabl e of rece|V|n3 and hol ding an anpul e (244)
contai ning a medium (b) a cover - constT thutdi ng nmenber (247) which is capable
of receiving and hol ding an anpule (248) containing a disinfectant; and (c)-
a cap nenberar(tzzb&pt%l&ubsﬁtamda Hgslotat@b At ithel PolashAsbd fremBRe) (@é) the

t t he connectln si de

(259 wi th (e ErhaEoE e AKErC () ChAmepiBi () o p2sBsohey T
pl aced on trﬁﬁlgnmnpeo@rginnﬁmmOQﬂGGCDingrpaanW6n andhst idtuttheg nmenber (243)
wher eby sai gyic¥8ryaRiShiddidding end (6b) which is an end of the

microorganism-collecting part (6). When the antibiotic

substance is placed at the microdrganism—collecting end (6b),

it may be impregnated into said microorganism~collecting eﬁd

(6b) itself or, after preparing a multi-layered structure

consisting of an inner layer (at the side of the rod-shaped

element (6a)) which is a microorganism-collecting end (6b) and

an outer layer (for collecting the microorganism), the

~antibiotic substance is placed to said inner layer part.

Alternatively, the antibiotic substance may be impregnated in

or coated on the upper half area of the microorganism-

collecting end (6b).

Disk Member

A disk member (7) which is optionally used in the
present invention is a material having the functions for
holding the antibiotic substance and for offering the condition
‘suitable for incubation of the specific kind of microorganism
upon contacting with the medium (3) during the incubation
(cf. FIG. 5). There is no particular limitation for the stuff,
length, shape, etc. of the disk member so far as such holding
and contacting functions are substantially achieved.

To be more specific, said disk member may be a simple board or
a flat material but, in view of an easy and effective
achievement of the above-mentioned holding and contacting
functions, it is preferred that said disk member has a plane
with an increased surface area. Examples of such "an increased
surface area" are a plane with one or more concave(s) (cutting,
uneven surface, etc.) and porous surface.

In an embodiment where the disk member (at least its
surface area) is composed of a porous material, the preferably
used one is a xerogel-like porous material or a fibrous
material. Examples of said fibrous material which is

applicable without limitation are filter paper, cotton (such as



nmenber (243) becones thick at the connecting part (259) side -76- with
the container (241). Alternatively, said protrusion may be placed (formed)
in such a manner that the protrusions are |ocated in a projected manner at
some places on the inner side of the cover-constituting menber (243), e.g.
those in a formof a crosspiece (sash bat)4 1n an exanple shown in t he
drawing, it is noted that said protrusion is installed (formed) having a
wedge- shapedaksmgsentecbic@on af ﬁunﬂh $bﬂ¢$ ol V &hiithelt! Goodd, nohsBvanshape
of said protfég%fak g%gg) is effective in giving a big breaking force at the
I'n

wth the
Examples of a medium which does not need a disk

contacting po

member (7) for holding the antibiotic substance, improves the
operation ability of the microorganism-detecting apparatus and
is suitable as a liquid medium as well are as follows:

(a) Composition of a Medium for Salmonella (per
1,000 ml of the medium):

An appropriate amount of tryptone, preferably 3 to
7 g, for instance, 5 g; an appropriate amount of yeast extract,
preferably 1 to 6 g, for instance, 3 g; an appropriate amount
of lysine, preferably 5 to 15 g, for instance, 10 g; an
appropriate amount of glucose, preferably 0.5 to 2 g, for
instance, 1 g; an appropriate amount of sodium chloride,
preferably 7 to 9 g, for instance, 8 g; an appropriate amount
of monopotassium dihydrogen phosphate, preferably 1.0 to
2.0 g, for instance, 1.6 g; an appropriate amount of sodium
thiosulfate, preferably 0.1 to 0.3 g, for instance, 0.2 g;
an appropriate amount of ammonium iron citrate, preferably
0.2 to 0.4 g, for instance, 0.3 g; an appropriate amount
of magnesium chloride, preferably 15 to 25 g, for instance,
20.3 g; an appropriate amount of 0.4% Malachite Green
solution, preferably 27 to 33 ml, for instance, 30 ml; and an
appropriate amount of Bromcresol Purple, preferably 0.01 to
0.03 g, for instance, 0.02 g

per 1,000 ml of the medium (pH of the medium being
about 5.3 to 5.7); _

(b) Composition of a Medium for Vibrio such as Vibrio
parahaemolyticus (per 1,000 ml of the medium):

An appropriate amount of a salt polymyxin broth,
for instance, 25 to 40 g (where a salt polymyxin broth contains
an appropriate amount of yeast extract, an appropriate amount
of peptone, an appropriate amount of sodium chloride and an
appropriate amount polymyxin B); an appropriate amount of
mannitol, preferably 15 to 25 g, for instance, 20 g;
an appropriate amount of sodium citrate, preferably 5 to 10 g,
for instance, 8 g; an appropriate amount of sodium thiosulfate,



anpul e (244). Qher exanples of the shape whereby such a function and merit
can be expected may be suitably selected by anyone skilled in the art from
t hose whi ch have been wi dely known in the areas of machi nes and
instrunents, particularly in the area of containers. In a preferred
enbodi nent, a protrusion (297) is formed & ~the top side of the cover-
constituting nenber (243), i.e. at the cap nenber (249) side term nal area,
so as to enqaﬁeuiabhyaoengegimg; rgeges\_s;mp@gt%aﬁ(&%%abogmtegzdz)zg; hgf he
ver-constitut] nber 47) a en ead_par
ggver-consti%qnﬁéﬁ%oggﬁ%g? %ﬁ? t Pg Bﬁgﬂ%EfﬁﬁéiIﬂngFEeCE¥%ﬁ?§ﬂblﬁh8°96ntainer
(241), the bo tlo®3( 8355onfindtanveven eangtituting nenber (247) can be
pushed agai nst the si gﬁo{’ég}pmcio%a{__ﬂgrmé%ﬁ .(phno§nt§é<e}n i%msgg\{\ﬂgl nthis

drawi ng, said protrus
about 7.0 to 7.4);

(c) Composition of a Medium for Escherichia coli
(per 1,000 ml of the medium):
An appropriate amount of lauryl sulfate broth,

preferably 26 to 43 g, for instance, 35.6 g (the lauryl
sulfate broth contains an appropriate amount of tryptose,
an appropriate amount of lactose, an appropriate amount of
monopotassium dihydrogen phosphate, an appropriate amount of
dipotassium monohydrogen phosphate, an appropriate amount of
sodium chloride and an appropriate amount of sodium lauryl
sulfate); an appropriate amount of lactose, preferably 3 to
8'g, for instance, 5 g; and an appropriate amount of Bromthymol
Blue or Bromocresol Purple, preferably 0.03 to 0.05 g, for
instance, 0.04 g |

per 1,000 ml of the medium (pH of the medium being
about 6.75 to 7.25); and

(d) Composition of a Medium for Staphylococcus

such as Staphylococcus aureus (per 1,000 ml of the medium):

An appropriate amount of tryptone, preferably 5 to
15 g, for instance, 10 g; an appropriate amount of yeast
extract, preferably 2 to 8 g, for instance, 5 g; an appropriate
amount of mannitol, preferably 5 to 15 g, for instance, 10 g;
an appropriate amount of dipotassium monohydrogen phosphate,
preferably 2 to 8 g, for instance, 5 g; an appropriate amount
of lithium chloride, preferably 5 to 6 g, for instance, 5.5 g;
an appropriate amount of glycine, preferably 12 to 20 g,
for instance, 16.5 g; an appropriate amount of sodium pyruvate,
preferably 10 to 14 g, for instance, 12 g; an appropriate
amount of 1% aqueous potassium tellurite solution, preferably
12 to 18 ml, for instance, 15 ml; and an appropriate amount of
Phenol Red, preferably 0.02 to 0.03 g, for instance, 0.025 g

per 1,000 ml of the medium (pH of the medium being
about 7.25 to 7.75). |



(297) is formed at four places on the inner wall of a cylindrical materi al
(243) as same as the protrusion (252) which is shown in FIG 28 and,
corresponding to that, said connection recess part (299) is forned at four
pl aces on the outer wall of the nmenber (247) at the side of the container
(241). There is no particular limtatior ffor their structures in connection
with such protrusions (297) and connection recess parts (299) as long as
they can engage each ambey flos cbﬂpbhagtéfmbﬁXEh%rméemgﬁgtaﬁdduisﬁaﬁb€ﬁo£847)
at the inner, f 0YerG91 ut ne cover -
constituting }?rle a(} (%ﬁ%gc%% sq-'% %%%L He salsdg%gpt Re c‘%ﬁﬂ rf?ﬁi)
preferably akY%lrli@ bﬂéuRPﬁgf Kegenef, nhrnbirplul erfRd4dye dmd ]siwpeeamdy be

structure caéht%xsq&]&ebwe&%e%%%&gemw%%s%gcgkﬂfeafv'l%e't%ekQ?)é“ in the

areas of machi nes .and
depending upon the object and necessity and it is to be

understood that such a medium is also included in the coverage
of the medium of the present invention. Examples of the
components related to the selectivity of the microorganism to
be detected are sodium chloride, Malachite Green, Bromcresol
Purple, sodium thiosulfate, ammonium iron citrate,'polymyxin B,
sodium lauryl sulfate, Bromthymol Blue, lithium chloride,
sodium pyruvate, potassium tellurite and Phenol Red. Since
such components have considerable affection on the sensitivity
for the microorganism detection, it is requested that the
adding amounts are precisely selected. However; it is also
acceptable to select the amounts which are out of the
above-mentioned ranges after conducting normal tests or the
like by incubating the microorganism known in the art and
selecting and deciding the due amounts. It is to be understood
that the medium with such a modification or improvement is also
within a coverage of the present invention.

Those media are liquid ones having a fluidity and are
particularly suitable for utilization in the microorganism-—
detecting apparatus of the present invention. Those media show
excellent microorganism-detecting sensitivity and specificity
to the microorganism and, at the same time, they have an .
excellent detectability to the microorganism due to color
change of the pH indicator. The amounts of the components
constituting the above-mentioned media may be either increaséd
or decreased by a person skilled in the art and it is also
possible to add appropriate component(s) provided that the
basic characteristics are unaltered. Commercially-available
ones may be used as the components to be compounded with the
medium. For example, salt-polymyxin broth is available from
NISSUI SEIYAKU K.K., Japan, lauryl sulfate broth is available
from DIFCO and other components are available from DIFCO, WAKO
PURE CHEMICAL INDUSTRIES, LTD., etc.



-77- instrunments, particularly in the area of containers, by anyone skilled
in the art provided that the function and the nerit as nentioned above can
be expected. At the bottom (235) of the cover-constituting nmenber (247),
there are one or nore through holes (perforated holes) (cf. FIG 25) so
t hat, when the anpul e (248) is broken~ hé& disinfectant contained therein
can flow down into the contai ner (241) as nentioned below At the bottom
side of the cover-consmétaﬁﬁah;tuenbﬁrtKéhﬁﬁksehteinﬁénﬁivhif%EeEhQWDU|e (244)
Sl de’ t her e d[ %:e%tgcr)r?tcr) Sn'lliocn (orga}u tlhse ussaeg%lng neéetectllrrllgt ggegfxsfc Of t he
cover-constitutrng e

kinds of microorganlsm (food poisoning microorganisms such as

Staphylococcus aureus, Salmonella, Escherichia coli, Vibrio

parahaemolyticus and other intestinal microorganisms) in

cooking environment (such as equipment and utensil at cuisine)
and human living environment including kitchen, toilet, bath
room and shops where food and beverage are sold. It is also
possible to utilize the microorganism-detecting apparatus of
the present invention with an object of detecting the
afore-described microorganisms in food and food materials
containing various components in high concentrations such as
for detecting the contamination by food poisoning microorganism.
Food and food materials contain various components such as
saccharides, proteins, lipids, organic acids (e.g., acetic acid
and citric acid), amino acids, chemical condiments, vitamins,
minerals and other chemical substances. As a result thereof,
PH, ion strength, etc. of the medium change and, when detection
is conducted where the principle of the detection utilizes the
color change of the pH indicator for the pH change of the
medium due to proliferation of microorganism, there is a
possibility that the above changes in pH and ion strength
affect on the pH indicator used there. 1In that case, it is
possible to prepare an appropriate sample depending upon the
type of the food and'food materials to be tested by, for
example, subjecting the sample to a pretreatment (such as
adjustment of pH), selecting an appropriate pH indicator,
changing the components of the medium or changing the amounts
of the components. For example, when the food to be tested is
beverage such as a milk product and an object is to detect
Escherichia coli, Bromthymol Blue used as a pH indicator may be

substituted with Bromcresol Purple.

Aseptic Condition

The microorganism-detecting apparatus of the present
invention as mentioned above is preferably in an aseptic

condition (at least in its inner area) immediately before the



(243). Like the above-nentioned protrusion (252), the protrusion (253) may
be made on the entire circunference of the cover-constituting nmenber (247)
whereby the cover- constituting nmenber (247) becones thick at the bottom of
the ampul e (244) side thereof. Alternatively, said protrusion (253) may be
made in such a manner that the projected parts are partially available at
several places on the inner side of the cover-constituting nmenber (247)
(such as a mset insview iof oraeotnés<rals Hheetesy. |In atakdxgnphe shown in

this drawin Lt _LsS.n t shown.in FLG, 24, said.protrusion (253)
is install egppﬁ&%{ﬁ‘g (gé ?rcglﬁng?EFﬁlg? %va%% °R GEGRELY iﬁ(f?ace& 625 section at
four sites. manufagtefer kdwanbbyshemt maamsedd.gut tstegiildzahiden aty t he t op

side of the;couglsCR?tdd Wbl BRI (2% es! sfon UL 1€ G0To{ ¢ Hat the

cap nmenber (249) ] o ]
and gamma-ray) and/or chemical means (e.g., sterilization by

gas such as ethylene oxide) may be used without particular
limitation. For example, the apparatus can be sterilized by
irradiating with gamma-ray at 1 to 30 °C for one minute.
When sterilization is conducted by a sterilizer using ethylene
oxide, sterilization can be achieved by conducting at, for
example, 0 to 70 °C (preferably, at 30 to 50 °C) in a gas
consisting of about 10 to 40% of ethylene oxide and about 60
to 90% of carbon dioxide gas (preferably, about 20% of
ethylene oxide and about 80% of carbon dioxide gas) under
certain pressure (preferably, at the pressure of about 0.1
to 1 kgw/m2 or, more preferably, at about 0.3 kgw/mz) for
about 1 to 48 hours (preferably, about 3 to 10 hours).

After the above-mentioned sterilization, it is
preferred that the microorganism-detecting apparatus of the
present invention is stored in a bag which is made of film or
the like (not shown). At that time, the microorganism-
detecting apparatus (FIG. 1) may be unitedly stored in the same
bag or, if necessary, each of the container and the cover (2)
(and the microorganism-collecting part (6)) may be stored in
different enclosures.

With regard to selection and combination of the
afore-described microorganism-collecting end, various receiving
forms concerning the antibiotic substances and various forms
concerning the medium, a lot of variations and combinations are
allowable provided that they are not out of the objects and
characteristic features of the present invention. Especially
in the case where both (or at least one of) antibiotic
substance and medium (particularly preferably, liquid medium)
are/is received in a bag, ampule or capsule made of synthetic
resin or glass and, upon actual use, said receiver is broken
whereby the antibiotic substance and the medium are unitedly

combined, it is preferred that the area of the container



side, so as to gear with the screw (257) nmade on the cap nenber (249) and,
when the head of the cap nenber (249) is rotated, the bottom (256) of the
cap nmenber (249) can be pushed agai nst the side of the anpule (248). As

wel |l noted by referring to FIG 18 for exanple, when the head (245) of the
cover-constituting menber (247) is firsP Ppushed down to the direction of

the container (241) and then the cover-constituting nenber (247) is pushed
into the covecedonsyigaid nggreshptld MS)captsheelbDét:fMHe(.HS)ﬁ météﬂﬁapgjier-

constitutin 247 S th npul e (244). The, pushed- down
ampul e ('244)qni sntf)ﬁ%%é svélp%%er% egﬁ%d}gg% Spt ugLF {gﬁecEg BtTust nbgzgﬁl de on
t he cover - conokenuetr idestndyed b2438)brexkingchevice errsibon avfokde oftanw at t he

contacting pak8taéAli@out such a device. For example, the area is

flexible or is a substance having elasticity or flexibility.

Disinfectant/Bactericide

The disinfectant or bactericide which is used for.
disinfecting and/or sterilizing the incubated pathogenic
microorganism in the microorganism-detecting apparatus after
use whereby said used microorganism-detecting apparatus can be
safely disposed is added in such a state that substantially
separated from outside or from environment since the incubation
of the microorganism to be tested is started so that the area
containing the incubated microorganism can be disinfected
and/or sterilized. If it is in such a structure, it may be
located in the microorganism-detecting apparatus of the present
invention in any form but a representative example is that
disinfectant/bactericide is present in a form that it is.
received in the second bag-shaped member (8) which is different
from the first bag-shaped member for receiving the medium (3)
in a cover (2). With regard to the disinfectant/bactericide,
one which is suitably selected from disinfectants and/or
bactericides which have been known in the art may be used and
the examples are disinfectants/bactericides of a chlorate type,
those of an invert soap type, those of a biguanide type, those
of an aldehyde type and those of a phenol or cresol type.
Representative examples of the disinfectant/ bactericide are
sodium hypochlorite, bleaching powder, chloramine-T,
benzalkonium chloride, benzethonium chloride, chlorhexidine
salt, polyalkylene biguanidine salt, formaline, glutaraldehyde
and pompidon iodine.

The disinfectant (bactericide) used may be selected
from those which have been commonly used for disinfecting,
sterilizing or washing the area wherefrom pathogenic
microorganism such as food poisoning microorganism was detected

such as chopping board and cooking board or which have been



-78- the anpule (244). with the slope of the protrusion (252) as the
cover-constituting nmenber (247) is pushed down to the side of the container
(241) whereby the lower part of the anpule (244) is broken and the content
therein is allowed to release. The content released fromthe anpul'e (244)
flows into the container (241) by gravi 6yOpassing the through hole
(perforated hole) (cf. FIG 29) made in the first partition nmenber (296)

?Edpf%m ggt %t \#ghg n%nlsee %%ﬂf}rﬂ&anféﬁ‘;%ﬁe&ﬂ ?r;% ioBgeoBd (Bdfiples( bEckaemtal |y,
n1croorgan|§W¢@6HF€Etf¢&Fﬁﬁﬁqg Jhare EH?1§?°Nsa%e%Ei?W§§ fgg%Pgl’sftg i s
omtted.) | mypdpchiappte (WAKO PURE CHEMICAL INDUSTRIES, LTD., Japan),

"7ego-51" (10%; trade name of NIPPON SHOJI K.K., Japan),

ugitchen Kabi-Killer" (trade name of JOHNSON K;K., Japan) and

“Kitchen Haiter" (trade name of KAO K.K., Japan). _

Such a'detergent (disinfectant) may also be that
where its disinfecting effect has been well noted by the

following test method using, for example, Staphylococcus aureus

ATCC 25923, Escherichia coli ATCC 25922, Enterobacter faecalis

ATCC 29212 and Pseudomonas aeruginosa ATCC 27853.

Method for Testing the Disinfecting (Sterilizing) Effect

(1) Preparation of Microorganism Solution

Standard strains of Staphylococcus aureus ATCC 25923,
Escherichia coli ATCC 25922, Enterobacter faecalis ATCC 29212

and Pseudomonas aeruginosa ATCC 27853 incubated for 24 hours

were used and prepared into a solution having a McFarland's
8
standard turbidity of No.1 (3.0 x 10 CFU/ml) using a sterile

physiological saline solution.

(2) sterilizing Method
Each of the washings was used as an original solution

and contacted, in a final concentration of 10%, with for five
minutes with the microorganism solution prepared in the above
(1).

(3) Incubating (Culturing) Method

The microorganism solution contacted with the washing
for five minutes as mentioned in the above (2) was used as an
original solution, diluted to 10-fold (x10) and 100-fold (x100)
with a sterile physiological saline solution and each 0.1 ml of
them was inoculated to a blood-agar medium followed by
incubating. As a control, a system containing no detergent was
prepared and incubated by the same manner as above. Numbers of
the colonies grown after incubating at 37 °C for 48 hours were

compared with those of the control whereby the disinfecting



shown in this drawing, there are four through holes in a fan-like shape as
wll be noted by referring to FIGS. 28 and 29. During the disinfecting
stage after incubation of the m croorganism when the top (561) of the cap
menber (249) is rotated and the bottom (256) of the cap nenber (249) is
pushed against the side of the ampul e 1{#48) the bottom (256) of the cap
nmenber (249) pushes down the anpule (248). The pushed-down anmpule (248) is
t hen suppor tefitday whe svapeatafd.t he protrusion (253) nmade on the inner side

- ' ' ' r (249) is rotated
ngtgﬁsﬁg;e;ggﬁggzltﬁ%hggdgﬁggg{ﬁgggg %%ﬁﬁ§$ﬁg§g§§?&§€?e SﬁL&ould occur
at the cont d@DUSGRPHES nt LTIB), cfapahe, aliPedge-J124§)L0%s t rddee reimepef ORI B FGN
protrusion (¥ WIRL ehyaddl®) | O%SERA txfifi 118 18PPUL € {4 BnmkS of

JOHNSON K.K., Japan) and “Kitchen Haiter" (trade name of KAO

K.K., Japan) were used as detérgents, all of the standard

strains were found to be sterilized within five minutes by

those detergents.

FIG. 4 shows another embodiment of the microorganism-
detecting apparatus of the present invention. 1In this
embodiment of FIG. 4, a "guide member" (20) has a function of
promoting the falling-down of a medium (3) along the rod-shaped
element (6a) when the medium (3) falls down into a container
(1) and said guide member is disposed at the lower area of the
partition member (5). Constitution of FIG. 4 is the same as
that of FIG. 1 except that said guide member (20) is installed
therein.

There is no particular limitation for the stuff,
shape, size, etc. of the guide member (20) so far as said guide
member (20) plays a function of promoting the falling-down of
the medium (3) along the rod-shaped element (6a). In view of
the easiness in promoting the falling-down of the medium
(3) along the rod-shaped element (6a), it is preferred that the
guide member (20), at least a part thereof, has a smaller inner
diameter than that of the container (1).

To be more specific, it is preferred that, as shown
in FIG. 4, said guide member (20) is composed of a “fan"-shaped
member where the lower end of the guide member is somewhat
inclined to the central direction of the container (1) (i.e.,
in other words, said lower end has a smaller diameter than the
inner diameter of the container (1)) although such an
"inclination" may be omitted. FIG. 5 shows a microorganism-
detecting apparatus of the present invention where the disk

member (7) is placed in the container (1).



broken and the content therein is allowed to rel ease. The content com ng
out fromthe anpule (248) is flown into the container (241) by gravity
passi ng through the perforated holes (cf. FIG 25) nade at the bottom (235)
of the cover- constituting nenber (247)and contacts with the incubated

m croor gani sm (Incidentally, in FIG 84 —the anpule (248) is onitted.)
In an exanple shown in this drawing, there are four perforated hol es
(through holes) in a seesor@ltd almege bldhdie andhetdcbyoraiiafitiong be £4ES.

24 and 25. 1t. 1 r ed in.view of convenient use that .the ule is
made of gl aslﬁsl,ér%grq ggtﬁﬁééf?%%?uen . aggaf%% s icff.eé"éﬁ SIS |J§1V§,ﬂ%ggﬂ Hon
appl i cati on ayfotherharpraseitattiore( pabodtngriy | Yarporudapl ¥ dat ishiowoh a

constitution basically bestowed as a means for disinfecting
and/or sterilizing the cultured medium, etc. after incubation.
FIG. 6 mainly shows a cross sectional view of said
microorganism—deteéting apparatus; FIG. 7 mainly shows an outer
appearance of said microorganism-detecting apparatus; FIG. 8
shows an outer appearance of the container (21) for said
microorganism-detecting apparatus; FIG. 9a shows a view from
the upper side of the container (21) for said microorganism-
detecting apparatus; FIG. 9b shows a cross sectional view of
the side of the container (21) for said microorganism-detecting
apparatus; FIG. 10a is a shape of the cover (22) for said
microorganism-detecting apparatus and is the shape observed
'from the connected side with the container (21); FIG. 10b
mainly shows an outer appearance from one side of the cover
(22) for said microorganism-detecting apparatus; FIG. 10c is

a shape of the cover (22) for said microorganism-detecting
apparatus and shows the view from the upper part (from the side
of the cap (261)); and FIG. 11 shows the crdss sectional view
from the side of the container for said microorganism-détecting
apparatus (the microorganism-collecting part (member) is
omitted in FIG. 10 and FIG. 11).

In FIG. 6, the cover (22) is mainly composed of (i) a
cover—constituting member (housing) (23) capable of receiving
an ampule (24) where a medium is contained, (ii) a cover-
constituting member (housing) (27) capable of receiving an
ampule (28) where a disinfectant is contained, and (iii)

a cap member (261). A protrusion (or projection) (32) is
disposed at the bottom side of the cover-constituting member
(23), i.e. at the connecting side with the cylindrical
container (21). The protrusion (32) may be placed throughout
the circumference of the cover-constituting member (23) whereby
the connecting side portion of the cover-constituting member
(23) with the container (21) becomes thick. Alternatively, the

protrusion (32) may be sporadically placed in a projecting



-79- mechanical force partially). In the m croorgani smdetecting apparatus
shown in said drawi ngs, the anpul e containing the nedium can be broken by
nmere sliding and pushing of the cover-constituting nenber and the cap
menber (both are screwed and unitedly novable) to supply the nedium for

i ncubation to the container while anothér3anpul e containing a

di sinfectant/sterilizer can be broken to rel ease the

di si nf ect antrasiheri bhzetie comniedi Bedet LI dove@-aoRORL RitISNg hembéACUbAL i on

accommaat | AiTara BIETSRIBN PE BT T SR e (P e o4k rebbaniPthed

t her eagai nstIn #hpreferxed swibddiimenborayavirem doteing nig done at the top
of the cover-constituting member (23), i.e. at the end (34) at
the side of the cap-material (261) as to engage with the screw
threads made on the cover-—constituting member (27) and, when
the main body of the cover-constituting member (27) is rotated,
a bottom (35) of the area where the ampule (28) in the cover-
constituting member (27) is received can be pushed against the
side of the container (21). Alternatively, the top of the
cover-constituting member (23), i.e. an end (34) at the side
of the cap member (261), is tightly engaged with an end of the
cover—-constituting member (27) at the side of the container
(21) and, when the cover-constituting member (27) is pushed by
sliding to the side of the container (21), the bottom (35) of
the ampule (28)-receiving area of the cover-constituting member
(27) can be easily pushed against the side of the container
(21) whereby the ampule (24) can be pushed against the side of
the container (21).

In the cover-constituting member (27), there are
through holes at the bottom (35) of the receiving part for
ampules (28) so that the disinfectant in the ampule flows down
into the container (21) when the ampule (28) is broken. Like
in the cover-constituting member (23), there are protrusions |
(or projections) (33) at the bottom side of the cover-
constituting member (27), i.e. at the side of the ampule (24).
Like in the afore-mentioned protrusions (32), the protrusions
(33) may be placed throughout the circumference of the cover-
constituting member (27) whereby the bottom (35) of the ampule-
receiving part of the cover-constituting member (27) becomes
thick at the side of the ampule (24). Altefnatively, the

. protrusions (33) may be sporadically placed in a projecting
manner on the inner side of the cover-constituting member (27).
In a preferred embodiment, a screw cutting is done at the top
of the cover-constituting member (27), i.e. at the end (37) at
the side of the cap-material (261) so as to engage with the

screw threads made on the cover-constituting member (261) and,



apparatus is excellent in ternms of actual use. In the o

m croorgani smdetecting apparatus of the present invention, it is also
possi ble that a |lock function is installed so that initiation of said
sliding operation does not take place unless a certain force is applied
thereto. It is further possible that imiti#arion of the rotary novenent of
the cap nenber does not take place unless a certain force is applied

thereto. W twheheghedhéad aofsStthectipem@ibdmg 26u¢hia F@ededaynat b@@toﬁa hpfreﬁ)
ere

' o parti & Spe eHPudiET RasTinein S TP Rba BoRin s R GaRR O QELHA | ng
appar atus bampuile {28he dfltegneabyelyy theh&opobdl tise zwair-cohetitwring
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preferably, about 3to nmin
(261), is tlghtly engaged w1th the cap member (261) and, when
the cap member (261) is pushed into by sliding to the side of
the container (21), the bottom (36) of the ampule (28)-receiving
area of the cover-constituting member (261) can be easily
pushed against the side of the container (21) whereby the
ampule (28) can be pushed against the side of the container
(21).
First, when the main part of the cover-constituting
member (27) is rotated (or pushed against the container side)
and the bottom (35) of the receiving area for the ampule (28)
in the cover-constituting member (27) is pushed against the
side of the container (21), then said bottom (35) pushes down
the ampule (24). Such a pushed-down ampule (24) is then
supported with the slope of the protrusion (32) disposed on
the cover-constituting member (23). As such, when the cover-
constituting member (27) is pushed down to the side of the
container (21), a tension would occur at a contacting point
(A) of the ampule (24) with the slope of the protrusion (32)
whereby the lower part of the ampule (24) is broken and the
content therein is allowed to be released. Said content coming
out from the ampule.(24) flows down into a container (21) due
to gravity and contacts with the microorganism-collecting end
(26b). (Incidentally, in FIG. 6, through holes, attaching area
of the microorganism-collecting part, fine structure of
joint portions between the cover and the container, etc. are
omitted.)
During the disinfection'after incubation of the
microorganism, when the top of the cap member (261) is rotated
(or pushed against the side of the container) and the bottom
(36) of the cap member (261) is pushed against the side of the
ampule (28), then the bottom (36) of the cap member (261)
pushes down the ampule (28). The pushed-down ampule (28) is
then supported on the slope of the protrusion (33) placed at



di aneter (preferably, about 6 to 30 nmor, nore preferably, about 8 to 25
nmm . The size of said m croorgani smdetecting apparatus nmay be other than

t hose gi ven herei nabove and freely selected and desi gned by anyone skilled
in the art dependi ng upon the object and operability and al so by taking the
quality, etc. of the stuff constituting®6sdi d apparatus into consideration.
FIGS. 34 to 51 illustrate other representative specific exanples of the

M cr oor gani yYhed@loveli-8enSPAItANGS mehbéPE( PNESERE Ve NtIdh fthe bABI T

fundament al ﬁéﬁﬁ%&iQBER?”is puéﬁzg_against the side of the container (21),
then a tension would occur at a contacting point (B) of the
ampule (28) with the slope of the protrusion (33) whereby the
lower part of the ampule (28) is brokén and the content therein
is allowed to be released. The content coming out from the
ampule (28) flows down into a container (21) through the
perforations placed at the bottom (35) of the ampule (28)-
receiving part of the cover-constituting member (27) due to
gravity and contacts with the incubated microorganism.

It is preferred in view of the actual use that the ampule is
made of fragile material such as glass or hard plastics and
'that, when it is applied with a mechanical force (particularly
when the mechanical force is partly applied), the ampule is
easily broken.

The medium containing the incubated pathogenic
microorganism and the space in the container where there is a
high possibility of contamination with the microorganism are
disinfected and/or sterilized by a disinfectant. As such, the
apparatus can be made into a safely disposable state. It is
possible for the incubation system of the apparatus of the
present invention that, since the beginning of incubation by
supplying the medium into an apparatus (1), certain
microorganisms (targets) are found/detected by observing the
incubated medium and, at last, the apparatus is disinfected
and/or sterilized to make it disposable while said incubation
system is kept in a substantially tightly closed state to
outside or to environment throughout the above steps.

The microorganism-detecting apparatus of the present invention
is useful with a view that, even if the target microorganism to
be tested is not limited to pathogenic but ordinary
(nonpathogenic), pollution of environment (or possibility
thereof) is to be avoided. Further, the microorganism-
detecting apparatus has an excellent portability and,
therefore, the fact that said apparatus can be
disinfected/sterilized to such an extent that it can be safely

and surely disposed is valuable and appreciated. In addition,



particularly the fundanental constitution as a means for disinfecting
and/or sterilizing the cultured nedium etc. after incubation. FIG 34
illustrates the assenbling of the parts which constitute the _

m croor gani smdetecti ng apparatus according to the present invention. FIG
34 shows a cap nember (761), an anpul e (6748 wherein a disinfectant is
contai ned, a cover-constituting nenber (747) capable of receiving and

hol di ng t he Bl eled48fromntlmnsitractiid)of AlicaiappAgatudast Wie §resent

- ble o ei and storin e anpul e
COoust oSt MG RIHEEL 10D niC2BRRLE, Lo RSV NG A0SO R, i o0
el enent (7463rediyd gagity oordyasicsuret pl dpetatreg evdn(F46l)skidndua contai ner
(741). The qiﬁggggLng concept as shown in FIG 34 is applicable to

FIG. 12 and FIG. 13 show a constitution which is
fundamentally present in another representative embodiment of
the microorganism-detecting apparatus of the present invention,
particularly with a means for disinfecting/sterilizing the
cultured medium, etc. after incubation.

In FIG. 13, a cover (42) is mainly composed of (i) a
cover-constituting member (43) capable of receiving an ampule
(44) containing a medium, (ii) a cover-constituting member
(47) capable of receiving an ampule (48) containing a
disinfectant, and (iii) a cap member (49). At the bottom side
of the cover-constituting member (43), i.e. at the side
of the junction (59) with the cylindrical container (41), there
is a protruding portion (or projection) (52). The protrusion
(52) may be placed throughout the circumference of the cover-—
constituting member (43) whereby the cover-constituting member
(43) becomes thick at the engaging side (59) thereof with the
container (41) or the protrusion (52) may be sporadically
placed in a projecting manner on the inner side of the cover-
constituting member (43), such as a protrusion of a crosspilece
or the like. 1In a preferred embodiment, a screw cutting is
done at the top of the cover-constituting member (43), i.e. at
the end (54) at the side of the cap member (49) so as to
engage with the screw threads made on the cover—constituting
member (47) and, when a head part (45) of the cover-constituting
member (47) is rotated, a bottom (55) of the cover-constituting
member (47) can be pushed against the side of the container
(41). The bottom part (55) of the cover-constituting member
(47) has one or more through holes whereby, when an ampule (48)
is broken, the disinfectant contained therein can flow into
a container (41) as mentioned below (incidentally, in FIG. 13,
the through hole is not shown). |

A prdtruding portion (or projection) (53) is disposed



the m croorgani smdetecting apparatus of the present invention shown in
FIGS. 17 to 33 as well. FIG 35 nostly shows the cross-sectional shape of
said m croorgani smdetecting apparatus. FIG 36 nostly shows the appearance
of the cover-constituting nenber (747) constituting said

m croor gani smdet ecting apparatus whi ch8 & sinmilar to that as shown in FIG
22. FI-G 37 nostly shows the cross-sectional view of said

cover - const iatuthegboetdrers (d@4 0f ahengotdie-donseibhdng Membe?s (ADS$] | . Shows

irect on oftvife SEAE AR ARBITE L] COIRRIRRE SO conRt i O
cover - const imeibeng ( A2 hberThe7 PTptobstow &b 3 )r mayt be dismostedonloke\Vihd (I n
FIGS. 38 angpdle §r8££&EEbdﬁ%%§)?ttﬁf%héﬂ&%tolhéaEﬁréﬁH@afé%QQSBktHﬁé”9 menmber
(747) and a%oggg—gggéégggﬁing member (47) whereby the cover-constituting
member (47) becomes thick at the bottom side (55) of the
ampule side (44). Alternatively, the protrusion (53) may be
sporadically placed in a projecting manner on the inner
side of the cover—constituting member (47). In a preferred
embodiment, a screw cutting is done at the top of the cover-
constituting member (47), i.e. at the end (57) at the side of
the cap member (49) so as to engage with the screw threads
made on the cap member (49) and, when a head part of the cap
member (49) is rotated, a bottom (56) of the cap member (49)
can be pushed against the side of the ampule (48).

First, when a head part (45) of the cover-
constituting member (47) is rotated so that the cover-
constituting member (47) is pushed against the side of the
container (41), a bottom (55) of the cover-constituting member
(47) pushes down the ampuie (44). The pushed-down ampule (44)
is then suppofted by a slope of the protrusion (or projection)
(52) disposed in the cover-constituting member (43). As the
cover-constituting member (47) is pushed further against the
side of the container (41), a tension becomes higher at the
contacting portion (A) between the ampule (44) and a slope of
the protrusion (52) whereupon the lower area of the ampule (44)
is broken and the content therein is allowed to release.

The content coming out from the ampule (44) flows down into

the container (41). because of the force of gravity and comes

in contact with the microorganism-collecting end (46b).
(Incidentally, in FIG. 13, a through hole at (59), a connecting
area for the microorganism-collecting member, the detailed
structure of the engagement between the cover and the

container, etc. are omitted.)



side, connecting to the protrusion (753), is observed wherein the thing
which is shown as if obliquely crossing to said bridge is a "flash" which
is incidentally formed upon nol ding of the plastic resin and, preferably,
such a flash is to be detached in the actual product.) FIG 40 nostly shows
the cross-sectional shape of the cover=d&odstituting member (747) which
constitutes said m croorgani smdetecting apparatus simlar to that shown in
FIG 23 wherein (778)atstie diRinfeebyry dstige affeepeiheibdtdi®on, wh8i-thdner

wal | of the bco%\{:%;n_ ?gE§t<|)£ L%ﬂe”%arﬁeﬁg%ﬁeé 7(44759) VJ\@ lpleJ.sﬁgg’legainst the side
of the ampule (48) by rotating the top portion (461) of the
cap member (49), a bottom (56) of the cap member (49) pushes
down the ampule (48). The pushed-down ampule (48) is then
supported by a slope of the protrusion (53) disposed in the
cover-constituting member (47). As the cap member (49) is
pushed further against the container (41) side, a tension
would occur higher at the contacting area (B) of the ampule
(48) with the slope of the protrusion (53) whereupon the
lower part of the ampule (48) is broken and the content
therein is allowed to release. The content coming out from
the ampule (48) flows down by gravity into a container (41)
through a perforated hole (through hole) (not shown) formed
in the bottom (55) of the cover-constituting member (47) and
comes in contact with the incubated microorganism. It is
preferred in terms of actual use that the ampule is made of
fragile material including glass, hard plastic material, etc.
whereby it can be easily broken upon application (especially,
partial application) of mechanical force.

The medium containing the incubated pathogenic
microorganisms, etc. and the space of the container having a
high possibility of contamination with the microorganisms are
disinfected and/or sterilized by a disinfectant. As such, the
apparatus can be made safely disposable. It is possible for
the incubation system of the apparatus of the present invention
that, since the beginning of incubation by supplying the medium
into an apparatus (1), certain microorganism is found/detected_
by observing the incubated (cultured) medium and, at last,
the apparatus is disinfected/sterilized to make it disposable
while said incubation eystem is kept in a substantially tightly
closed state to outside (surrounding atmosphere) or to
environment throughout the above steps. The microorganism-
detecting apparatus of the present invention is useful and
characteristic with a view that the microorganisms to be
tested is not limited to pathogenic ones and pollution of

environment (or possibility thereof) is to be avoided even if



Is a protrusion for breaking the anpule (748). Unlike the (253) shown in
FIG 23 (and also in FIG 24), this (753) is forned only at one place (cf.
FIG 38) and, in addition, the shape is different (cf. FIG 40). In the
m croorgani sm detecting apparatus, such an anpul e-breaking function and a
structure for enabling said functlon aré 8150 characteristic features of
the present invention. Accordingly, an apparatus and material s (nenbers)
~havi ng such thef mbcrbonganists ttot BeatPsitdd Gfret bedpneﬁgertind'snvent [ on As will

be noted frqm kLG, 3 h tnlmegr%o aﬁl%@i%%e%a[n rrl}8 %S ag ? Jdeerp-;”?)

in said cover-consfi
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smal | convexnaitdggif "Slpardfds (83 b€ &1 id TR/ QP L JIARE such an
extent that it can be safely and surely disposed is valuable
and highly appreciated. 1In addition, it is clear and apparent
from the arrangement of the apparatus according to the present
invention that said microorganism-detecting apparatus can be
surely, securely and readily operated even by unskillful
persons. |

FIG. 14 shows a constitution which is fundamentally
présent in one representative embodiment of the microorganism-
detecting apparatus of the present invention, like those as
shown in FIG. 12 and FIG. 13. It uniquely has a means for
disinfecting and/or sterilizing the cultured medium, etc. after
incubation.

In FIG. 14, the cover is mainly composed of a cover-
constituting member (62) which is capable of receiving and
holding (i) an ampule containing a medium and (ii) an ampule
containing a disinfectant. At the side contacting with the
surface of ampules (64/68), protrusions (or projections) (73
and 74) are installed in a form of grooves (or of ridges) on
the inner side of the cover-constituting member (62).

Refer, for example, to FIG. 14(c). When a ring (77) (cf. FIG.
14(a)) having a slightly smaller diameter than a diameter (or
outer diameter) of the cover (62) accommodating the ampule is
prepared and passed from a top (71) of the cover (62) to the
side of a container (61), said ring (77) smoothly passes at
the area of (72) in the cover since there is no projection
there but, after the area (72), tension due to the protrusions
(73 and 74) is applied to the ampule and forces the ampule to
be broken from its side. When the protrusions (73 and 74) are
made to come closer to the ampule upon coming nearer the
container (61), then stronger tension bears on the ampule as
the ring (77) passes from the top (71) of the cover (62) to
the side of the container (61). 1Incidentally, in FIG. 14,

a perforated hole (through hole) for the medium and the



wal | of the cover-constituting nmenber (743) which constitutes said

m cr oor gani smdet ecti ng apparatus whose cross-sectional shape is nostly
shown by FIG 44. Although, in an exanple as shown in said drawi ng, |length
of all of four grooves (777) is sane, nunbers and | ength of the groove may
be suitably changed upon necessity. Im Fl & —40, no perforated hole is
Illustrated through which a disinfectant (liquid) contained in the anpule
(748) flows dimflaxétgﬁaveécyh \Mwnntgheuanpw:@ e(a‘éﬂ8)amp51@rm<@/ma )byhtsaid

f ted hol h b nder stood. b ferring to
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di anet er at
In another embodiment, the cover is mainly composed

of a cover-constituting member (62) capable of receiving and
holding (i) an ampule (64) containing the medium and (ii)

an ampule (68) containing the disinfectant as same as that
mentioned hereinabove. Alternatively, it is also possible that
a ring (77) is previously installed on the area (76) of the
cover (62) at the container (61) side and the ring (77) is
raised to the top (71) side of the cover (62) whereby breaking
is started from the lower ampule (64) as same as above.

In still another embodiment, the cover is mainly

composed of a cover-constituting member (62) capable

of receiving and holding (i) an ampule (64) containing a
~disinfectant and (ii) an ampule (68) containing the medium.

A ring (77) prepared already is passed to a container (61) from
the top (71) of the cover (62) so that the ampule (68) is
broken from its side. The ring (77) which was moved for
breaking the ampule (68) as such is then moved to the middle
portion of the cover (62) and either stopped there or moved
upward followed by taking away from the top (71). For breaking
another ampule (64), a ring (77) (hereinafter, referred to as
(77')) (not shown) is previously installed on the area (76) of
the cover (62) at the side of the container (61) and said

ring (77') is raised to the top side (71) of the cover (62)
whereby the ampule (64) is broken from the lower part.
Alternatively, it is also possible that the cover is mainly
composed of a cover-constituting member.(62) capable of
receiving and holding (i) an ampule (64) containing the medium
and (ii) an ampule (68) containing the disinfectant and that
the ring (77) and the ring (77') are moved in a reversed order
as compared with the above, whereby the medium is first
supplied to the container (61) and, after incubation, the
disinfectant is supplied to fhe container (61).



the side of its cap nenber (761) although it is also preferred that the

i nner dianeter is narrower than that at the side of its cap nenber (761) so
that the nmovenment of the receiving anpule (748) is restricted. FIG 41
nostly shows the appearance of the cover- constituting menber (743) which
constitutes said mcroorgani sm detectirglapparatus which is the same as
that as shown in -82- FIG 26. FIG 42 nostly shows the appearance of
the cover-constituti nBIeenEeril(i48atbses athdamerth DeatidrReiean of 1 X, and

FIG 43 nDStJéﬁdigggﬁiﬁhg §g§¥%¥€%@ggi9£ éfgéiffgngBodiment of the
microorganism-detecting apparatus according to the present
invention, particularly the fundamental arrangement for
disinfecting and/or sterilizing the cultured medium, etc. after
incubation.

In FIG. 15, the cover (82) is mainly composed of a
cover-constituting member capable of receiving and storing (i)
an ampule (84) cohtaining a medium and (ii) an ampule (88)
containing a disinfectant. 1In the cover-constituting member
(82), there are pushing-down members (91 and 93) at the top
(99) which is an opposite side to the container (81).

Said pushing-down members (91) is equipped with a part (92)
having a shape for allowing a force to be applied to the top of
the ampule (84) in a stable manner. Similarly, another
pushing-down member (93) is equipped with a part (94) (in the
drawing, this symbol is omitted) having a shape for allowing a
force to be applied to the top of the ampule (88) in a stable
manner.

First, when the pushing-down member (91) is pushed
in, the ampule (84) is pushed down via the part (92).

Then tension would occur at a contacting point (95) of the
ampule (84) with a slope (or crosspiece-like projection) (not
shown) formed at the side near the container (81) and on the
inner side (ampule-receiving side) of the cover (82).

Said tension forces the lower part of the ampule to be bfoken
whereby the medium is taken out from the ampule and comes into
the container (81) by gravity throuéh one or more perforated
holes (through hole) (not shown) in the engaging portion (89).
When another pushing-down member (93) is pushed in after
incubation of the microorganism, the ampule (88) is pushed

down via the part (94) whereupon a tension would occur

at a contacting point (96) of the ampule (88) with a slope

(or crosspiece-like projection) (not shown) located at the side
near the container (81) and on the inner side (ampule-receiving
and storing side) of the cover (82) and forces the lower part
of the ampule to be bioken whereby the disinfectant is released



constituting nenber (743) fromthe direction of X. By referring to FIGS.

35, 42 and 43,

the presence of the through holes (perforated holes) through

which the medium (liquid) contained in the ampule (744) flows down by
gravity can be easily understood. In this exanple, there are three
perforated holes (through holes) in asHage—of a fan. Wen the anpul e (748)
i s broken, the disinfectant (liquid) contained in said anpule (748) flows
((13\22) byTﬁr avig Lo ttlaéolulﬁﬁuﬁél ghdIodmekaifto hq{ees*comgiﬁeﬁessli Nteh roghCcelé ai ner

: ere are snm conve er.r | s (781, 782, 783 and 784) on
t he i nner vwﬂththsQPéecgﬂ%ﬁgaégﬁfpi%ﬂ%?&gfgﬁ;ﬁﬁéPwF%4%$.tq?1ﬁﬂqﬁglﬁﬂ, %here
are two smalpomdwex 88) dogsyfarityand 783) in the plane NN (cf. FIG 45
which illustrates a cppss, 66l O0FhoREmbAIE RIANSsN Aoy RtinstB1588 FeP

pl ane, there are ,
- the top (99) of the cover (82) in such a manner that they can

be pushed in by a force from outside which is more than

certain degree. Said pushing-down members (91/93) may also be

engaged with the top member (99) by means of screws and, in

that case, said members (91/93) are in such a constitution

that they can be pushed against the side of the container (81)

by rotating them.

Anyway, the constitution is to be in such a manner

that, until there is a need of taking out the medium and the

disinfectant in use of the microorganism-detecting apparatus

accdrding to the present invention, the bag-shaped members such

as ampules are sustained freely from being broken and releasing

its content but, once necessary, each of the contents can be

freely or optionally released therefrom.

FIG. 16 illustrates a fundamental arrangement

required in a represehtative specific embodiment of the

microorganism-detecting apparatus according to the present

invention, particularly the fundamental arrangement for

disinfecting and/or sterilizing the cultured medium, etc. after

incubation.

In FIG. 16, a cylindrical cover (102) is mainly

composed of (i) a cover-constituting member (112) which

constitutes an almost lower half of the cover (102) and

(ii) another cover-constituting member (111) which constitutes

‘an almost upper half of the cover (102). At least one of the

cover-constituting members (112 and 111) is made in such a

manner that it can rotate against another by applying a force

thereto along the circumference of the cover (102).

In the cover (102), both an ampule (104) containing a medium

and another ampule (108) containing a disinfectant are

received and held. The inner side of the cover-constituting

member (112) is equipped with a protrusion (113) which contacts



four (781, 782, 783 and 784) (cf. FIG 46 which illustrates a cross section
along the plane P-P'). FIG 47 shows a cross section along the plane QQ
The smal | convex ridge (781) ranges consecutively to (785) and further
extends to (752) while, anobng others such as (782), it ranges to (786) but
has no protrusion such as (752). UnliKke7(352) shown in FIG 27, there is
only one (752) in the present m croorgani smdetecting apparatus and its
shape is di filer empuaeswelod4 dnd t1i08 )i cTio®rgarirsaodet toititg aiepdeat usiof t he
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constitute a iR bndf 15688, PrEIRRer PY6P) | A constituted in such a manner
that the cover-constituting member (111) is located on the
cover-constituting member (112) (i.e., at the opposite side of
the container (101)) and an ampule (104) is placed in a hole
(124) in the cover-constituting member (111) while another
ampule (108) is placed in another hole (128). 1In the cover-
constituting member (112), the ampules (104 and 108) placed
as such are located so as to encounter to the protrusion (112)
as in (a) of FIG. 16.

When, for example, the upper cover-constituting
member (111) is rotated to an extent of 90 degrees to an
anticlockwise direction, a tension would occur at the
contacting part (115) of the ampule with the protrusion (113)
whereupon the ampule (104) is broken and the medium contained
therein is flown out. The medium coming out .as such
comes into a container (101) through one or more perforated
holes (not shown) at the engaging portion of the cover (102)
with the container (101) by graVity and contacts with the
microorganism-collecting end (106b). When the above cover-
constituting member (111) is further rotated to an
anticlockwise direction (totally rotated to an extent of 180
degrees), a tension would occur at the contacting part of the
ampule (108) (not shown) with a protrusion (113) whereby the
ampule (108) is broken and the disinfectant contained therein
is flown out. The disinfectant discharged as such comes into
a container (101) by gravity through the perforated hole (not
shown) at the engaging portion (joint) of the cover (102) with
the container (101) and disinfects/sterilizes the apparatus
including incubated microorganism. Alternatively, when the
above cover-constituting member (111) is rotated to a clockwise
direction instead of rotating it to an extent of 180 degrees to
an anticlockwise direction as mentioned above, a tension would
occur at a contacting part (116) of the ampule (108) with the
protrusion (113) where by the ampule (108) is broken and the



FIG 48 shows the oblique outer view of the cover- constituting nenber
(743) made up of a transparent (or translucent) stuff in a partly .
perspective manner. In said drawing, the arrangenent of small convex ridges
(781, 782 and also 785 and 752 ranging therefrom forned on the inner wall
-83- of the cover-constituting menber (744)~is visible and understandabl e.
(781) extends to the cover-constituting nenber (747)-receiving side |onger
than (782). dSaidfeoahht coontadneddgrsremy ke foeda bwtsuch a manner that the

convex is made largerTﬂé'ﬁ%cﬂgaghgﬁggﬁL&é%é%tQL%hg£p§¥géﬂg:%ff%ﬁg]present
invention can be made (i) in such a structure that a mechanism
for breaking the bag-shaped member such as ampule does not work
by being equipped with a pawl or the like so that the
bag-shaped member such as ampule is sustained freely from
breakage and the content in the ampule is not released until
there is a need of releasing the medium or the disinfectant or
(ii) in such a structure that an arrangement is made wherein,
unless a certain force is applied, rotation or pushing is not
possible so that the mechanism for breaking the bag-shaped
member such as ampule does not work. The microorganism-
detecting apparatus of the present invention may also be in
such a manner that a protector such as a cap is applied to
the mechanism for breaking the bag-shaped member so

. that the content therein is not released by breakage of the

bag-shaped member such as ampule until there is a need of

releasing the medium or the disinfectant.

FIGS. 17 to 33 illustrate other representative
specific examples of the microorganism-detecting apparatus of
the present invention for their fundamental constitution,
particularly the fundamental constitution as a means for
disinfecting and/or sterilizing the cultured medium, etc.
after incubation.

FIG. 17 mainly shows the external appearance and
shape of said microorganism-detecting apparatus while its
main cross section is shown in FIG.18.

FIGS. 19 to 33 show each of the materials
constituting said microorganism-detecting apparatus in some
more detail. Incidentally, in those drawings, a microorganism-
collecting part or the like is sometimes omitted for better
understanding.

A main appearance of a cap member (561) is shown
in FIG. 19 while the cross sectional shape of said cap member
(561) is mostly shown in FIG. 20. FIG. 21 is mostly a cross
sectionally perspective view of the lower area seen from the



the place (785) ranging therefromfor allowi ng the received anpule (744) to
be | oosely fixed. The area (790) at the outer wall of the . .
cover-constituting nmenber (743) is made hardly slippery by formng a finely
i ndented surface, |like a frosted glass. Such a finely indented surface,
like a frosted glass, may be at either-d part of or whole of the _
cover-constituting menber (743). The basic shape of the apparatus shown in
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pushi ng if“<§é%%&€n89v6{éw“HF”éaﬁﬁtEBGefﬁﬁﬁﬁﬁiituting member (247) is
mostly shown in FIG. 23. FIG. 24 mostly shows the appearance
of said cover-constituting member (247) from the direction of
IT while FIG. 25 mostiy shows the appearance of said cover-
constituting member (247) from the direction of III.
FIG. 26 mostly shows the appearance of the cover-constituting
member (243) constituting said microorganism-detecting
apparatus, FIG. 27 mostly shows the cross sectionél view of
said cover-constituting member (243), FIG. 28 mostly shows the
appearance of said cover-constituting member (243) from the
direction IV and FIG. 29 mostly shows the appearance of said
cover—-constituting member (243) from the direction V,
respectively. The appearance of the container (241) which
constitutes said micro-organism-detecting apparatus is mostly
shown in FIG. 30, and the cross sectional view of said
container (241) is mostly shown in FIG. 31. FIG. 32 mostly
shows the appearance of said container (241) from the direction
of VI and FIG. 33 mostly shows the cross sectional view of
said container (241) at the G-G' section in said microorganism-
detecting apparatus equipped with the microorganism-collecting
end (246b).

In FIGS. 17 and 18, the cover (242) is mainly
composed of (a) a cover-constituting member (243) which is
capable of receiving and holding an ampule (244) containing a
medium; (b) a cover-constituting member (247) which is capable
of receiving and holding an ampule (248) containing a
disinfectant; and (c) a cap member (249, 561). A protrusion
(252) is installed (formed) at the bottom of the cover-
constituting member (243), i.e. at the connecting side (259)
with the cylindrical container (241). The protrusion (252)
may be placed on the entire circumference of the cover-
constituting member (243) whereby said cover-constituting
member (243) becomes thick at the connecting part (259) side



(743) to break the anpule (744) received in said cover- constituting member
(743), while, upon the initiation of incubation, the engagenent is easily
unl ocked by nerely rotating said cover-constituting nmenber (747) against
said cover-constituting nenber (743) whereby said cover- constituting
menber (747) can be pushed into said coveb-—constituting nenmber (743) so
that the anmpule (744) is broken and the nmedi um can be supplied to the
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of a crosspiece (sash bar). In an example shown in the
drawing, it is noted that said protrusion is installed (formed)
having a wedge-shaped cross section at four sites as given in
FIG. 28. Such a shape of said protrusion (252) is effective in
giving a big breaking force at the contacting point A with the
ampule (244). Other examples of the shape whereby such a
function and merit can be expected may be suitably selected by
anyone skilled in the art from those which have been widely
known in the areas of machines and instruments, particularly
in the area of containers. In a preferred embodiment,
a protrusion (297) is formed at the top side of the cover-
constituting member (243), i.e. at the cap member (249) side
terminal area, so as to engage with a engaging recess part
(299) formed on the cover-constituting member (247) and,
when the head part (245) of the cover-constituting member (247)
is pushed to the direction of the container (241), the bottom
(235) of the cover-constituting member (247) can be pushed
against the side of the container (241).
In an example shown in this drawing, said protrusion
(297) is formed at four places on the inner wall of a
cylindrical material (243) as same as the protrusion (252)
which is shown in FIG. 28 and, corresponding to that, said
connection recess part (299) is formed at four places on the
outer wall of the member (247) at the side of the container
(241). There is no particular limitation for their structures
in connection with such protrusions (297) and connection
recess parts (299) as long as they can engage each other for
setting the cover-constituting member (247) at the inner side
of the cover-constituting member (243) and the cover-
constituting member (247) can slide to the side of the
container (241) preferably at the breaking stage of the ampule
(244). The shape and structure can be suitably selected from
those which are widely kﬁown in the areas of machines and



the cover-constituting nenber (743) and (ii) a concave ([err] ) and shallow
groove (777) formed on the inner side of the cover- constituting member
(747) are not engaged each other, both -84- said cover-constituting
menbers are fixed due to a big frlctlonal engagi ng force between the convex
small ridge (781) and the outer surface ofl 5aid nmenber (747). As a result,
each nenber stays nearly at the position as shown by FIG 49. In other
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mentioned above can be expected. At the bottom (235) of the

cover-constituting member (247), there are one or more through
holes (perforated holes) (cf. FIG. 25) so that, when the ampule
(248) is broken, the disinfectant contained therein can flow
down into the container (241) as mentioned below. At the
bottom side of the cover-constituting member (247), i.e. at the
inner ampule (244) side, there is a protrusion (253) by

the same manner as in the case of the cover-constituting member
(243). Like the above-mentioned protrusion (252), the
protrusion (253) may be made on the entire circumference

of the cover-constituting member (247) whereby the cover-
constituting member (247) becomes thick at the bottom of the
ampule (244) side thereof. Alternatively, said protrusion
(253) may be made in such a manner that the projected parts

are partially available at several places on the inner side of
the cover-constituting member (247) (such as a protrusion in

a form of crosspieces). In an example shown in this drawing,
it is noted that, as shown in FIG. 24, said protrusion (253)

is installed in such a manner that it has a wedge-like cross
section at four sites. 1In a preferred embodiment, thread
cutting is made at the top side of the cover-constituting
member (247), i.e. on the end (245) at the cap member (249)
side, so as to gear with ‘the screw (257) made on the cap

member (249) and, when the head of the cap member (249) is
rotated, the bottom (256) of the cap member (249) can be

pushed against the side of the ampule (248).

As well noted by referring to FIG. 18 for example,
when the head (245) of the cover-constituting member (247) is
first pushed down to the direction of the container (241) and
then the cover-constituting member (247) is pushed into.the
cover—-constituting member (243), the bottom (235) of the cover-
constituting member (247) pushes down the ampule (244). The
pushed-down ampule (244) is then supported by a slope of the
protrusion (252) made on the cover-constituting member (243).

As such, a tension would occur at the contacting point (A) of



posi tion. When, upon breaking the anpule (744); for exanple, the
cover-constituting nmenber (747) is rotated to the direction as shown by an
arrow in FIG 49, (i) the convex snall ridge (781) and (ii) the concave and
shal | ow groove (777) are engaged each other as shown in FIG 50, so that
the frictional engaging force generated bdt ween the convex small ridge
(781) and the outer surface of the cover-constituting nmenber (747)
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content released from the ampule (244) flows into the container
(241) by gravity passing the through hole (perforated hole)
(cf. FIG. 29) made in the first partition member (296) and
contacts with the microorganism-collecting end (246b).
(Incidentally, in FIG. 28, the ampule (244) is omitted and,
further, in FIG. 29, the microorganism-collecting part which is
to be made at the central site is omitted.) In an example
shown in this drawing, there are four through holes in a
fan-like shape as will be noted by referring to FIGS. 28 and
29, _

During the disinfecting stage after incubation of the
microorganism, when the top (561) of the cap member (249) is
rotated and the bottom (256) of the cap member (249) is pushed
against the side of the ampule (248), the bottom (256) of the
cap member (249) pushes down the ampule (248). The pushed-down
ampule (248) is then supported by the slope of the protrusion
(253) made on the inner side of the cover-constituting member
(247). As the cap member (249) is rotated and pushed against
the side of the container (241), a tension would occur at the
contacting point (B) of the ampule (248) with the slope of the
protrusion (253) whereby the lower part of the ampule (248) is
broken and the content therein is allowed to release.

The content coming out from the ampule (248) is flown into the
‘container (241) by gravity passing through the perforated

holes (cf. FIG. 25) made at the bottom (235) of the cover-
constituting member (247)and contacts with the incubated
microorganism. (Incidentally, in FIG. 24, the ampule'(248) is
omitted.) 1In an example shown in this drawing, there are four
perforated holes (through holes) in a sectoral form as will be
noted by referring to FIGS. 24 and 25. It is preferred in view
of convenient use that the ampule is made of glass, hard
plastics, etc. so that ‘it can be easily broken upon application

of mechanical force (particularly upon application of a



by breakage. In this exanple, (i) the convex ridges (four in total) forned
on the inner side of the cover-constituting nmenber (743) and (ii) the
concave shall ow grooves (four in total) (recessing parts) fornmed at the
outer side of the cover-constituting nenber (747) are engaged each other at
the end. Sinultaneously, the engagi ng sUrface of the cover-constituting
menber (743) and that of the cover- constituting nenber (747) are tightly
engaged eacheiagical foecsigatabiihe. cap nmenber (761). Thus the inner
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and the cap member (both are screwed and unitedly movable) to

supply the medium for incubation to the container while

another ampule containing a disinfectant/sterilizer can be
broken to release the disinfectant/sterilizer contained therein
.into a container for incubation only when the cap member
screw-fitted with the cover-constituting member accommodating
said disinfectant/sterilizer ampule is rotated and pushed
thereagainst. Therefore, said microorganism-detecting
apparatus is excellent in terms of actual use.

In the microorganism—-detecting apparatus of the
present invention, it is also possible that a lock function is
installed so that initiation of said sliding operation does not
take place unless a certain force is applied thereto. It is
further possible that initiation of the rotary movement of the
cap member does not take place unless a certain force is
applied thereto. With regard to a structure giving such a lock
function, those which are known in the area of containers may
be selected and used. There is no particular limitation for
the size of said microorganism-detecting apparatus but, in
terms of portability, the total size will be, for example,
about 5 to 40 cm in length (preferably, about 10 to 30 cm or,
more preferably, about 15 to 25 cm) and about 3 to 50 mm in
diameter (preferably, about 6 to 30 mm or, more preferably,
about 8 to 25 mm). The size of said microorganism-detecting
apparatus may be other than those given hereinabove and freely
selected and designed by anyone skilled in the art depending
upon the object and operability and also by taking the quality,
etc. of the stuff constituting said apparatus into

consideration.

FIGS. 34 to 51 illustrate other representative
specific examples of the microorganism-detecting apparatus of
the present invention for their fundamental constitution,



are a part of the characteristic features of the present invention and the
apparatus havi ng such a mechani sm (or -85- function) and nmaterials
(menbers) thereof constitute a part of the present invention. The

m croor gani smdet ecti ng apparatus of the present invention as shown in
FIGS. 34 to 51 are the sane as those shéwd +n FIGS. 17 to 33 in terns of
basi ¢ shape, size, etc. and, accordingly, details of other materials wll

be and is t Q¢ ;WAUSF B 00k FudhAkhYal ”ldastiRubabh! ¥s Shawanad paetial cross
sectional \”é?ginfecting and/or sterilizing the cultured medium, etc.
after incubation. '

FIG. 34 illustrates the assembling of the parts which
constitute the microorganism-detecting apparatus according to
the present invention. FIG. 34 shows a cap member (761),
an ampule (748) wherein a disinfectant is contained,

a cover-constituting member (747) capable of réceiving and
holding the ampule (748), an ampule (744) containing a medium,
a cover—-constituting member (743) capable of receiving and
storing the ampule (744), a microorganism-collecting member
(746) (comprising a rod-shaped element (746a) and a
microorganism-collecting end (746b)) and a container (741).
The assembling concept as shown in FIG. 34 is applicable'to
the microorganism-detecting apparatus of the present invention
shown in FIGS. 17 to 33 as well.

FIG. 35 mostly shows the cross-—sectional shape of
said microorganism-detecting apparatus. FIG. 36 mostly shows
the appearance of the cover-constituting member (747)
constituting said microorganism-detecting apparatus which is
similar to that as shown in FIG. 22. FiG. 37 mostly shows the
cross-sectional view of said cover-constituting member (747)
along the line M-M'; FIG. 38 mostly shows the appearance of
said cover-constituting member (747) observed from the
direction of VII; and FIG. 39 mostly shows the appearance of
said cover-constituting member (747) observed from the
direction of VIII (In FIGS. 38 and 39, a bridge part at the end

~ of said cover—constitufing member (747) and at the container
side, connecting to the protrusion (753), is observed wherein
the thing which is shown as if obliquely crossing to said
bridge is a "flash" which is incidentally formed upon molding
of the plastic resin and, preferably, such a flash is to be
detached in the actual product.)

FIG. 40 mostly shows the cross-sectional shépe of the
cover—-constituting member (747) which constitutes said
microorganism-detecting apparatus similar to that shown in

FIG. 23 wherein (778) is a small convex ridge formed on the



of the connecting part (776a) of the cover-constituting nenber (743) with
the container (741). It is understood that an end of the

m croorgani smcol |l ecti ng menber (746) can be inserted into and fixed with
the inlet (789) for the mcroorganism collecting part (nmenber). At the
basenent of said inlet (789), there is &né or nore perforating holes for
communi cationg a nedium and a disinfectant. As will be noted by referring
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shape 1s different (cf. FIG. 40). In the microorganism-
detecting apparatus, such an ampule-breaking function and a
structure for enabling said function are also characteristic
features of the present invention. Accordingly, an apparatus
and materials (members) having such a function constitute
a part of the present invention.

As will be noted from FIG. 37, there is a concave
(M ) and shallow groove (777) in said cover-constituting
member (747). Said groove (777) is formed in such a manner
that, as will be illustrated later, it can be engaged with
a small convex ridge (781, 782, 783, etc.) formed on the inner
wall of the cover-constituting member (743) which constitutes
said microorganism-detecting apparatus whose cross-sectional
shape is mostly shown by FIG. 44. Although, in an example as
shown in said drawing, length of all of four grooves (777) is
same, numbers and length of the groove may be suitably changed
upon necessity. In FIG. 40, no perforated hole is illustrated
through which a disinfectant (liquid) contained in the ampule
(748) flows down by gravity when the ampule (748) is broken,
but said perforated hole (through hole) can be easily
understood by referring to FIGS. 38 and 39.

In FIGS. 35 and'40, it is shown that the inner
diameter of the about one-third portion of the cover-
constitutiﬁg member (747) at the side of the container (741)
is either broader than or the same as the inner diameter at
the side of its cap member (761) although it is also preferred
that the inner diameter is narrower than that at the side of
its cap member (761) so that the movement of the receiving

ampule (748) is restricted.

FIG. 41 mostly shows the appearance of the cover-
constituting member (743) which constitutes said microorganism-

detecting apparatus which is the same as that as shown in



constituting stuff for the engagi ng portions connecting between said
cover-constituting nenber (743) and the container (741), it is possible to
tightly seal it through utilizing the elasticity of the stuff for the
menbers. In the m croorgani smdetecting apparatus according to the present

i nvention, the structure of such a engadi &g~ part (776a) of the
cover-constituting nenber (743) with the container (741) is also one of the
char act eri sters.f @ét ureBG 0f42 th}ﬁngsemWé rihen hippaa amskcé hoef a:;hpar at us havi ng
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constituting member (743) from the direction of X.
By referring to FIGS. 35, 42 and 43, the presence of the
through holes (perforated holes) thréugh which the medium
(liquid) contained in the ampule (744) flows down by gravity
can be easily understood. In this éxample, there are three
perforated holes (through holes) in a shape of a fan. When
the ampule (748) is broken, the disinfectant (liguid)
contained in said ampule (748) flows down by gravity through
said perforated holes and comes into the container (741).

There are small convex (v ) ridges (781, 782, 783 and
784) on the inner wall of said cover—-constituting member (743).
In FIG. 44, there are two small convex ridges (781 and 783)
in the plane N-N' (cf. FIG. 45 which illustrates a cross
section along the plane N-N') but, in the P-P' plane, there are
four (781, 782, 783 and 784) (cf. FIG. 46 which illustrates
a cross section along the plane P-P'). FIG. 47 shows a cross
section along the plane Q-Q'. The small convex ridge (781)
ranges consecutively to (785) and further extends to (752)
while, among others such as (782), it ranges to (786) but has
no protrusion such as (752). Unlike (252) shown in FIG. 27,
there is only one (752) in the present microorganism-detecting
apparatus and its shape is different as well.
In the microorganism—-detecting apparatus of the present
invention, such an ampule-~breaking function and a structure
which makes it possible are also the characteristic features
of the present invention and apparatus and materials (members)
having such functions also constitute a part of the present

invention.

FIG. 48 shows the oblique outer view of the cover-
constituting member (743) made up of a transparent (or .
translucent) stuff in a partly perspective manner. In said
drawing, the arrangement of small convex ridges (781, 782 and

also 785 and 752 ranging therefrom) formed on the inner wall



-86- according to the present invention for their fundanental constitution,
particularly the fundanental arrangenents suitable for disinfecting and/or
sterilizing the cultured nedium etc. after incubation. In these draw ngs,
the m croorgani smdetecting apparatus according to the present invention is
shown whi ch has a mechanismfor allown§ #iscto keep and carry it securely
and which is designed in a manner that we can avoid the breakage of (i) an
anmpul e cont @fnthg Cokrsidtnettiaatimgdndnber aM4aNPid ericdmilai Aahag a nmedi um
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member (747)-receiving side longer than (782). 8Said
small convex ridges may be made in such a manner that the
convex is made larger (i.e. projected to a higher extent) from
the place (785) ranging therefrom for allowing the received
ampule (744) to be loosely fixed. The area (790) at the
outer wall of the cover-constituting member (743) is made
hardly slippery by forming a finely indented surface, like
a frosted glass. Such a finely indented surface, like
a frosted glass, may be at either a part of or whole of the

cover-constituting member (743).

The basic shape of the apparatus shown in FIGS. 34 to
51 is the same as that of the microorganism-detecting apparatus
of the present invention shown in FIGS. 17 to 33 but its
characteristic feature is as follows:

Until an initiation of incubation, said cover-
constituting member (747) is set free by means of a locking
mechanism from pushing into said cover-constituting member
(743) to break the ampule (744) received in said cover-
constituting member (743), while, upon the initiation of
incubation, the engagement is easily unlocked by merely
rotating said cover-constituting member (747) against said
cover—-constituting member (743) whereby said cover-
constituting member (747) can be pushed into said cover-
constituting member (743) so that the ampule (744) is broken
and the medium can be supplied to the container (741).

FIGS. 49 to 51 illustrate the conceptual outlines of
said locking mechanism and unlocking thereof. At the state
prior to use of said microorganism-detecting apparatus, when
the cover-constituting member (747) is inserted into the |
cover-constituting member (743) in such a manner that (i) a long
and convex (fh ) small ridge (781) formed on the inner side of
the cover-constituting member (743) and (ii) a concave ([l ) and
shallow groove (777) formed on the inner side of the cover-

constituting member (747) are not engaged each other, both



view of the m croorgani smdetecting apparatus according to the present

I nvention, respectively. FIG 54 illustrates the assenbling of the parts
1245 (and 1561) and 1243 for the m croorgani smdetecting apparatus of FIG
53. FIG 56 illustrates the assenbling of the parts 1245 (and 1561) and
1243 for the mcroorgani smdetecting apfatatus of FIG 55. FIG 58
Illustrates the assenbling of the parts 1561 and 1245 for the

m cr oor gani sexdetecérrepragijanating oémbdra aré. fEké&d &Hik idd asbigtes the

apparat us of FELoRgt ieiby” FRr el banilen e hoRAH MARITLERIETD (o)
1245 and 124®df thet puten cuadeagenpEnsaliel awembey &pparat s of rPEEIt fleadhl G 64
illustrates mteﬂge§5§€m I Bbetlﬁ’?rg}zésijt%?v ad2broil byl #43.7 95, the
m cr oor gani smdet ecti'ng._ appafatus o G 63. .

In other words, the fixation is in such a manner that said

member (747) cannot be pushed into said member (743) (i.e.

against the side of the container) beyond said stopping

position.

When, upon breaking the ampule (744), for example,
the cover-constituting member (747) is rotated to.the direction
as shown by an arrow in FIG. 49, (i) the convex small ridge
(781) and (ii) the concave and shallow groove (777) are engaged
each other as shown in FIG. 50, so that the frictional engaging
force generated between the convex small ridge (781) and the
outer surface of the cover-constituting member (747) disappears
whereupon the cover-constituting member (747) can now be
pushed to the direction further as shown by an arrow in
FIG. 50. Then, when the cover-constituting member (747) is
inserted as shown in FIG. 51, the bottom of the cover-
constituting member (747) pushes the head of the ampule (744)
whereupon the ampule is pushed to the protrusion (752) followed
by breakage. 1In this example, (i) the convex ridges (four in
total) formed on the inner side of the cover-constituting
member (743) and (ii) the concave shallow grooves (four in
total) (recessing parts) formed at the outer side of
the cover-constituting member (747) are engaged each
other at the end. Simultaneously, the engaging surface of the
cover—-constituting member (743) and that of the cover-
constituting member (747) are tightly engaged each other at
the side of the cap member (761). Thus, the inner wail of
the cover—constituting member (743) and the outer wall of the
cover-constituting member (747) are tightly contacted each
other, thereby achieving a tight sealing to some extent.

In the microorganism-detecting apparatus, such a locking
mechanism and a structure for making it possible or available
are a part of the characteristic features of the present

invention and the apparatus having such a mechanism (or



In FIGS. 53 and 57, a guide groove (guide space) (1004, 1007) is forned at
two sites while the guide groove (guide space) is forned at one site in
FIGS. 55 and 59. In FIG 61, the nenber (1243) has two gui de grooves (guide
spaces) (1004); the menber (1245) has two stoppers:(1005) and two gui de
grooves (guide spaces) (1007); and the 8ap menber (1561) has two stoppers
(1008)). In FIG 63, the nenber (1243) has one gui de groove (guide space)

210_031); the fﬁﬁﬁ’@ggr%( %gna{’théiiﬁmﬁ ﬁﬁé}”{)lf&’fs()(l %g%ﬁé%ﬂmbr@tqttquédg ﬁkfffg\ég) o
ul de space ;. a .Lhe cap nenper as one stopper . e
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or optional g Yui de spaces) can be forned in each
menber. Al t hough, i n THe micawongsnidnreletecting apparatus of the present

invention as shown in FIGS. 34 to 51 are the same as those
shown in FIGS. 17 to 33 in terms of basic shape, size, etc.
and, accordingly, details of other materials will be and is

to be understood similarly.

FIG. 52 partly shows a partial cross sectional view
of the connecting part (776a) of the cover-constituting member
(743) with the container (741). It is understood that an end
of the microorganism-collecting member (746) can be inserted
into and fixed with the inlet (789) for the microorganism-
collecting part (member). At the basement of said inlet (789),
there is one or more perforating holes for communicationg a
medium and a disinfectant. As will be noted by referring to
FIG. 52, a protrusion (78%9a) is formed in a manner of
surrounding the inlet (789). When an end of the container
(741) is screwed into a connecting part (776a) of the cover-
constituting member (743), said protrusion (789a) assists a
close engagement (connection) of said cover-constituting
member (743) with the container (741). In other words, when
a plastic resin such as polypropylene is used as a
constituting stuff for the engaging portions connecting between
said cover-constituting member (743) and the container (741),
it is possible to tightly seal it through utilizing the
elasticity of the stuff for the members.

In the micfoorganism-detecting apparatus according to the
present invention, the structure of such a engaging part
(776a) of the cover—cohstituting member (743) with the
container (741) is also one of the characteristic features of
the present invention and the apparatus having such a function
and materials thereof also constitute a part of the present

invention.

FIGS. 53 to 69 illustrate other representative

specific embodiments of the microorganism-detecting apparatﬁs



-87- guide portion (1004) is forned through the side wall of the nmenber
(1243), it is possible to forma shall ow gui de groove by reducing the inner
side wall of the nmenber (1243) so as to nmake it partially thin (by cutting
the inner side wall thereof) w thout a through hole. In the draw ngs, the
gui de (1004) is forned in the side wall 80f the nenber (1243) and a stopper
(1005) is forned on the side wall of the nenber (1245) at the engagi ng side
with the neakebrdindo tNd eresenteinvertionggbdetdi0Fundareneaf ormed in

e 2L 0e, velngl s Bl AR LR S aRete L CRShmpes 20 e Loriec
and a st oppenifabD8)feanlilsdnffertribng iand/lver stabelszing the cultured
medium, etc. after incubation.

In these drawings, the microorganism-detecting
apparatus according to the present invention is shown
which has a mechanism for allowing us to keep and carry it
securely and which is designed in a manner that we can avoid
the breakage of (i) an ampule containing a disinfectant and
(ii) an ampule containing a medium.

FIGS. 53, 55, 57, 59, 61, and 63 show a perspective
view of the microorganism-detecting apparatus according to the
present invention, respectively. FIG. 54 illustrates the
assembling of the parts 1245 (and 1561) and 1243 for the
microorganism-detecting apparatus of FIG. 53. FIG. 56
illustrates the assembling of the parts 1245 (and 1561) and
1243 for the microorganism-detecting apparatus of FIG. 55.
FIG. 58 illustrates the assembling of the parts 1561 and 1245
for the microorganism—-detecting apparatus of FIG. 57.

FIG. 60 illustrates the assembling of the parts 1561 and 1245
for the microorganism-detecting apparatus of FIG. 59.

FIG. 62 illustrates the assembling of the parts 1561, 1245 and
1243 for the microorganism-detecting apparatus of FIG. 61.
FIG. 64 illustrates the assembling of the parts 1561, 1245 and
1243 for the microorganism-detecting apparatus of FIG. 63.

In FIGS. 53 and 57, a guide groove (guide space)
(1004, 1007) is formed at two sites while the guide groove
(guide space) is formed at one site in FIGS. 55 and 59.

In FIG. 61, the member (1243) has two guide grooves (guide
spaces) (1004); the member (1245) has two stoppers (1005) and
two guide grooves (guide spaces) (1007); and the cap member
(1561) has two stoppers (1008)). 1In FIG. 63, the member
(1243) has one guide groove (guide space) (1004); the member
(1245) has one stopper (1005) and one guide groove (guide
space) (1007); and the cap member (1561) has one stopper
(1008). One or optionally more guide grooves (guide spaces)

can be formed in each member. Although, in the drawings, the



The shape of the guide groove (guide space) is not limted to but includes
a L shape, those as illustrated in FIG 70 and the like. FIG 65 shows an
appearance of the nenbers (1561, 1245) in another representative enbodi nent
of the m croorgani smdetecting apparatus according to the present
invention. FIG 66 shows an appearance 8f Tthe nembers (1561, 1245) in

anot her representative enbodi nent of the m croorgani smdetecting apparatus
accordi ng tgutile poesbsr (100ENt ienfofdd throabhhwshé heigeenaenr dR4hsapabl e

66 | 5 a schdembRr [EabPlo S is Bars Bt ot Riher 1SR SHHEF SRRl de
portion (10@4fughngttize sinmeresi@de0@b)l ofl Ghe6Bemlsermn(143ar gedapatra immkevi ew
in ConneCtiQQ ﬁ%&biéfﬁ& thin (by cutting the inner side wall thereof)

without a through hole. In the drawings, the guide (1004) is

formed in the side wall of the member (1243) and a stopper

(1005) is formed on the side wall of the member (1245) at the

engaging side with the member (1243). Alternatively, the

guide (1004) may be formed in the side wall of the member

(1245) and a stopper (1005) may also be formed on the side

wall of the member (1243). Similarly, a guide portion (1007)

and a stopper (1008) can be formed in the members.

The shape of the guide groove (guide space) is not limited to

but includes a L shape, those as illustrated in FIG. 70 and the

like.

FIG. 65 shows an appearance of the members (1561,
1245) in another representative embodiment of the
microorganism-detecting apparatus according to the present
invention. FIG. 66 shows an appearance of the members (1561,
1245) in another representative embodiment of the
microorganism-detecting apparatus according to the present
invention. FIG. 67 shows the member 1243 capable of engaging
with the members (1245 (and 1561)) illustrated in FIG. 65.

FIG. 68 is a schematic diagram for explaining the relationship
between the guide portion (1004) and the stopper (1005).

FIG. 69 is an enlarged partial view in connection with the
relationship between the guide portion (1004) and the stopper
(1005).

Prior to use of the microorganism-detecting apparatus
according to the present invention, the member (1245) is
engaged with the member (1243) (FIG. 54) and the stopper (1005)
is positioned at the upper side of the guide (1004) (FIG. 53).
Referring to FIG. 68, the stopper (1005) is located at the site
B in FIG. 68-1. '

Upon breaking the ampule (upon use thereof), the
stopper (1005) is moved beyond a pawl portion (neck) (Aj
(FIG. 68-2 and FIG. 69) by turning the member (1245) whereby



rel ati onshi p between the guide portion (1004) and the stopper (1005). Prior -
to use of the mcroorgani smdetecting apparatus according to the present

i nvention, the nmenber (1245) is engaged with the nmenber (1243) (FIG 54)

and the stopper (1005) is positioned at the upper side of the guide (1004)
(FIG 53). Referring to FIG 68, the st8pper (1005) is located at the site
Bin FIG 68-1. Upon breaking the anpul e (upon use thereof), the stopper
(1005) is nanedmbRyend( e 45IWcapobé i pusHdedkto( Bhe (ldnber681243nd FKas,69) by

turning thetﬂ%nggép é§4F90d@heEggybe moved to the position (D) (In FIG.
53, it corresponds to the stopper (1005')). If necessary,
a pawl portion (neck) (C) may be formed in order to fix the
stopper (1005) (FIG. 68-3). In FIGS. 55 to 64, each apparatus
has the same mechanism and action.

_ FIG. 65 shéws an embodiment of the microorganism-
detecting apparatus according to the present invention wherein
a means for securing the adhesion (sealing) between the member
(1243) and the member (1245) is set at the surface region
(1351) on the outer wall of the member (1245). The adhesion
(sealing) may be achieved by various techniques including
frosting of surface, coating with rubber, etc. and the useful
technique can be selected from those known to a person skilled
in the art such as the field of container. Although FIG. 65
also shows the possibility that a means for securing the
adhesion between the member (1243) and the member (1245) will
be made at the surface region (1350) on the outer wall of the
member (1245), said means is generally disposed at the surface
region (1351) when the stopper (1005) -guide (1004) system is
formed.

FIG. 67 shows an embodiment of the microorganism
detecting apparatus according to the present invention wherein
a means for securing the adhesion between the members (deeply
shadowed area) is installed on the inner wall of the member
(1243) which corresponds to the surface region (1351) formed on
the member (1245)., Similarly to FIG. 65, FIG. 67 also show the
possibility that a means for securing the adhesion will be made
on the slantingly lined area. 1In FIG. 67, a shallow groove
(1360) is formed so as to facilitate an insertion of the
stopper (1005) into the guide portion (1004).

In FIG. 66, the stopper (1352) has a structure
capable of being flexibly pressed down against the outer wali
side of the member (1245) upon insertion of the member (1245)
into the member (1243). The stopper (1352) is movable inwardly
and outwardly by reflecting a force. 1In addition, the

mechanism required in keeping and carrying the apparatus



-88- the nmenber (1245) can be pushed into the nenber (1243). Thus, the

st opper (1005) can be noved to the position (D) (In FIG 53, it corresponds
to the stopper (1005')). If necessary, a paw portion (neck) (C) may be
formed in order to fix the stopper (1005) (FIG 68-3). In FIGS. 55 to 64,
each apparatus has the sane nechani sniafd®action. FIG 65 shows an

enbodi ment of the mcroorgani sm detecting apparatus according to the
present i nvetthout wies direakageans (o tﬂfecumpmg fhe adegiuanahsed) e

ool on (135EJE0R FRb UL AFFAt o Theahae 11 Shtendbe 48 & oS
(seal i ng) neprbioactimmasd omyonarm@ni@en emml guesndansg mrrlrgomf)stme@ agf
surface, coghbRfeM hdhddiPRe:: (&) Cth@MenbaesUSE245) and (1243) and for
(ii) the members (1561) and (1245), a combination of a stopper
removable from the detecting apparatus therewith.
Said mechanism may comprise a mark attached thereto, which .

indicates a position for fixing each member.

In accordance with the present invention, it has been
found that it is possible to measure how many viable
microorganism cellé are present prior to an initiation of
incubation, substantially in a closed system, such as the
microorganism~detecting apparatus of the present invention.
Utilization of the microorganism-detecting apparatus of the
present invention enables us to easily, securely and portably
estimate the number of viable microorganism cells present in
foods, cooking tools and the like. Accordingly, it is possible
to estimate a degree of pollution quickly for various samples
including cooking utensils, e.g. kitchen knife and chopping

-board, foods, and beverages or surroundings, by using the
microorganism-detecting apparatus of the present invention.
Through the use of the apparatus of the present invention, we
can easily, conveniently, securely and safely judge what kind or
species of microorganism it is and/or determine how much '
amount of microorganisms are present.

The measurement of viable cells can be carried out
by culturing the cell in a liquid medium contained in the
apparatus of the present invention followed by measuring
absorbance, turbidity, etc. for the medium without taking out
of the apparatus. The measurement may be carried out by a
measuring instrument or machine, by visual observation
including a comparison with a symbol mark and the like, or
by a combination thereof. The visual observation may include
a technique employing labels such as characters, lines,
pictures and dots wherein a recognition degree is estimated.

The label for recognition may be attached to or marked



techni que can be selected fromthose known to a person skilled in the art
such as the field of container. Although FIG 65 also shows the possibility
that a nmeans for securing the adhesi on between the nenber (1243) and the
menber (1245) will be nade at the surface region (1350) on the outer wall

of the nenber (1245), said neans is genérélty disposed at the surface
region (1351) when the stopper (1005) -guide (1004) systemis fornmed. FIG

67 shows an (pahadedpnén of swad r(rme;e@@cs]ggaerﬁfdm—den@sétﬂgg ac@rﬂ%@t)vsaﬁccordl ng
to the present | _nven i %ﬂ ein_a neans for. securing the adhesjon between
t he nenbers ‘PHEEPH S&EHCQPEQ}n?% TSREAEPEgthR TeE U Aer GREFUGING he
menber (1243ellki cor can regpondsall othdwecfur f ahe lale DrEdrl ¥etpghbdtime on t he
menber (124§%y §Enéﬁf%4ﬁﬁ§(% egEeQSinFaf%w %% @L&Obﬁﬁg) Jgﬁor, depth

and lightness. For the quantitative measurement, it is

preferred to avoid a pigment in a medium for culturing

microorganisms. In the present measurement, it is possible

to estimate the number of cells present at a starting point.

Incidentally, in FIG. 1 and in FIGS. 3 to 70,
illustrations are made for concentrating to the characteristic
points of the microorganism-detecting apparatus according to
the present invention. It is to be understood that some of
the details may be omitted there. Consequently, it is to be
understood that the apparatus having the characteristic
features of the apparatus according to the present invention
shown in this specification, drawings, and the attached claims
including those wherein various modifications are made and
each of the constituting parts or members is connected each
other in more detailed manner are also included in the coverage

of the present invention.

MERIT OF THE INVENTION

As mentioned hereinabove, the present invention
provides a selective microorganism-detecting apparatus where
certain microorganisms (particularly pathogenic ones and,
more particularly, those for food poisoning) can be easily,
securely and simply detected and/or identified. Said apparatus
can be expected to be stored for long period and is in such
a shape (arrangement) that it can be immediately used at any
time when necessary and that it can be easily and conveniently
carried. Thus, the present invention provides a selective
microorganism-detecting apparatus which is especiélly suitable
for private and domestic use where toxic microorganisms such

as those for food poisoning can be easily, securely and simply



possibility that a means for securing the adhesion will be nmade on the
slantingly lined area. In FIG 67, a shallow groove (1360) is formed so as
to facilitate an insertion of the stopper (1005) into the guide portion
(1004). In FIG 66, the stopper (1352) has a structure capable of being
flexibly pressed down against the out er 9wl + side of the nenber (1245) upon
insertion of the nmenmber (1245) into the menber (1243). The stopper (1352)

'S Lmvabl e iquiRidll/ 20eh O dhi, byvéreldmelr ngea {orasle lo addition, the
mechani smrequl el D.ASRP 0,209 S35 he apparatus - -89-

The microorganism-detecting apparatus of the present
invention can be very easily used privately and domestically
.and, therefore, it is now possible to detect the microorganism

and also to establish a preventing measure against food
poisoning by a self-active basis being not participated by
proféssionals such'as those in public health centers. After
incubation of the microorganism, the microorganism-detecting
apparatus of the present invention is not made into an open
system, for instance, by opening a cover. Even if pathogenic
microorganism is contained therein, therefore, it is easy to
change the used apparatus to a disposable form and then to
discard it. Moreover, there is no need that the apparatus
used for incubation is opened and disinfected by adding a
disinfeétant td the microorganism~containing culture

liquid with a tool such as a pipette. Accordingly,
troublesome operations can be eliminated and there is no
danger. No professional technique, skillfulness and apparatus
is necessary to operate the apparatus of the present invention
for detecting microorganisms. Further, in the microorganism-
detecting apparatus of the present invention, it is
unnecessary to prepare a disinfectant solution at all times
separately from the container for incubation. Therefore, the
apparatus is quite good in terms of portability and easy

handling.



wi t hout the breakage of (a) the anple for a nediumand (b) the anple for a
di-si nfectant may include an engagenent of a convex portion fornmed on one
menber with a concave portion forned on another nenber for (i) the nenbers
(1245) and (1243) and for (ii) the menbers (1561) and (1245), a conbi nation
of a stopper renopvable fromthe detecti fg2apparatus therewith. Said

mechani sm may conprise a mark attached thereto, which indicates a position
for fixing each nmenmber. In accordance B¥AMPLEBe present invention, it has
been found that it is possible to neasure how nmany vi abl e m croorgani sm
cells are present prior to an initiation of incubation, substantially in a
cl osed system such aResdrdbeidchedoyaares exdapiesi of Hparesest oinvdrgipmesent

i nvention.  Whlikhzakd 98- Qi ddie offh §7 AGF YN AEE $SthIbRRRAT BhiSh dd1e
limit the scope of the present invention. 1In light of the
present disclosure, it should be understood that numerous
embodiments within the scope of the claims will be apparent to

those of ordinary skill in the art.

Example 1

(Apparatus for Detection of Staphylococcus aureus and

Preparation Thereof)

By referring to FIG. 5, the fbllowing materials were
used to construct the microorganism-detecting apparatus having
the following size:

Container (1): a hollow cylinder having a bottom (inner
diameter: 8.5 mm; height: 150 mm) made of polyethylene
(thickness: 0.6 mm)

Cover (2): a hollow cylinder having a bottom (inner
diameter: 10 mm; length: 53 mm) made of polyethylene
(thickness: 0.6 mm)

First bag-shaped member (4): a hollow cylinder having a
bottom (inner diameter: 7.5 mm; length: 40 mm) made of glass
(thickness: 0.5 mm)

Partition member (5): a disk-shaped body with a diameter
of 6 mm made of polyethylene (thickness: 1 mm)

Rod-shaped element (6a): made of polyethylene; diameter:
2 mm; length: 135 mm

Microorganism-collecting end (6b): an end of “swab", made
of absorbent cotton (diameter: 5 mm; length: 15 mm)

Disk member (7): filter paper (thickness: 1 mm; diameter:
6 mm)

The antibiotic substances as shown in Table 1 were
impregnated in a disk member (7), located between the bottom of
the container (1) and the microorganism-collecting end (6b) in
such amounts that concentrations of 10z g/ml of aztreonam,

8 ©# g/ml of polymyxin B and 5 « g/ml of fluconazole were



present invention enables us to easily, securely and portably estimate the
nunber of viable m croorganismcells present in foods, cooking tools and
the like. Accordingly, it is possible to estinate a degree of pollution

qui ckly for various sanples including cooking utensils, e.g. kitchen knife
and choppi ng board, foods, and beverage8 &r—surroundi ngs, by using the

m cr oor gani smdet ecti ng apparatus of the present inventian. Through the use
of the appavatdsned upeh pindgeshticweqitorheWiegaiineasily, conveniently,

securely and safely. judge what kind.or .species of mi.croorganismit.is
and/ or deternineﬁﬁ%bﬁWnﬁgi’aﬁDﬂﬁ ool qﬁﬁﬁ”@o%bﬁn?%ﬁﬁ?%ﬁwgoﬁrg?eﬁ?QwﬁTﬁ?
nmeasur enent Teblei hblexaatd $heaanbibigaricsdd out by culturing the cell in a

| i qui d nmedium contained in the apparatus of the present invention followed

by neasuring T bl. 1
a e

A} Screening Medium for Detection of Staphylococcus aureus
(Modified Mannitol-Salt Medium)

Myosate Peptone 2.5 g
_Polypeptone Peptone 10.0 g
Yeast Extract 2,5 g
D-Mannitol 10.0 g
Lithium Chloride 5.0 g
Sodium Chloride 40.0 g
Phenol Red 25 mg
Distilled Water 1000 ml
PH 7.5

Sterilized by autoclaving at 115 °C for 15 minutes.
Secondary Test: Disk for detection of phosphatase

Disk: Aztreonam 1 to 154 g/ml
Polymyxin B 1 to 15¢ g/ml

Fluconazole 1 to 10¢ g/ml

After preparing a detecting apparatus for

Staphylococcus aureus having the above composition, it was

sterilized by irradiating with gamma-ray at 1 to 30 °C for one
minute. The apparatus after the sterilization was stored in

a bag made of polyethylene film (thickness: 100 x m) laminated
with (vaporized) aluminum for shielding the light until

immediately before use.

‘Example 2
(Detecting Apparatus for Vibrio parahaemolyticus and

Preparation Thereof)
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The nmeasurenent may be carried out by a nmeasuring instrunent or
vi sual observation including a conparison with a synbol nark
e, or by a conbination thereof. The visual observation may
echni que enploying | abel s 5u€h4as characters, lines, pictures
erein a recognition degree is estimated. The | abel for
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same manner as in Example 1 with an exception that composition

for the medium (3) and antibiotics were changed as shown below.
(Table 2) by referring to FIG. 5. At that time, the antibiotic
substances as shown in Table 2 were impregnated in a disk

material (7) in such amounts that concentrations of 10z g/ml

of polymyxin B, 5 ¢ g/ml of fluconazole and 5 « g/ml of

potassium tellurite were obfained upon unification with the

medium.

Table 2

B) Screening Medium for Detection of Vibrio parahaemolyticus

(Modified Salt-Polymyxin Medium)

Polypeptone Peptone 10.0 g
Yeast Extract 5.0 g
Sodium Chloride 20.0 g
Saccharose 15 g
Sodium dodecyl sulfate 1.0 ml
Bromthymol Blue 40.0 mg
Cresol Red 40.0 mg
Distilled Water 1000 ml

PH 7.2

Sterilized by autoclaving at 115 °C for 15 minutes.
Secondary Test: Disk for detection of cytochrome oxidase

Disk: Polymyxin B 1 to 15 ¢ g/ml
Fluconazole 1 to 10 « g/ml
Potassium tellurite 1 to 10 z g/ml



cells, or an outer wall thereof. The |abel for recognition may be suitably
sel ected in view of its shape, color, depth and |ightness. For the
guantitative nmeasurenent, .it is preferred to avoid a pignent in a nmedium

for culturing mcroorganisms. In the present measurenment, it is possible
to estimate the nunber of cells presemt %9af a starting point. I nci dental |y,
in FIG 1 and in FIGS. 3 to 70, illustrations are made for concentrating to

t he char act esxasiplle poi nts of the m croorgani smdetecting apparatus .
according tg fhe present invention. Ii is to be_understood that sone of the
Getai s vay BECSRPEbECARRRARS U AB oBIANGILY ARA PT P e BREORE L hat ¢ ho
appar at us having the Ehéstasttcingsappafeniurfer dbtébeimpRilabonslascwdsli ng to
the present JiaxgubhoNs el Jed hithSseORM fy®8hbODand NIES 2s201 the

attached cl

Example 1 with an exception that composition for the medium (3)
and antibiotics were changed as shown below (Table 3) by
referring to FIG. 5. At that time, the antibiotic substances
as shown in Table 3 were impregnated in a disk member (7) in
such amounts that concentration of 5u g/ml of fluconazole was

obtained upon unification with the medium.

Table 3

C) Screening Medium for Detection of Salmonella
(Modified Xylose-Lysine Medium)

Yeast Extract 5.0 g
Sodium Chloride 5.0 g
Saccharose 5.0 g
Lactose 5.0 g
Xylose ' 4,0 g
Lysine 10.0 g
Sodium dodecyl sulfate 1.0 ml
0.2% Bromocresol Purple 12.0 ml
Ammonium Iron Citrate 0.5 g
Sodium Thiosulfate Pentahydrate 0.2 g
Distilled Water 1000 ml
PH 6.8

Sterilized by autoclaving at 115 °C for 15 minutes.

Disk: Fluconazole 1 to 10« g/ml



i ncl udi ng those wherein various nodifications are made and each of the
constituting parts or nenbers is connected each other in nore detailed
manner are also included in the coverage of the present invention. MERI T OF
THE | NVENTI ON As nentioned herei nabove, the present invention provides a
sel ective microorgani smdetecting appar 8tfis—where certain ni croorgani sns
(particularly pathogenic ones and, nore particularly, those for food

poi soni ng) &gampeeeasily, securely and sinply detected and/or identified.
Sai d apparatus_can be. expected to. be stqred _for |on rriod_and is in such
a shape (ar r(gﬁﬂgﬁﬁrﬁﬁl‘?’héff %Fggﬁﬁl‘ﬁletyi rﬂ%lraai B?E?fltﬂé‘-g&% WO e when
necessary ast#aphplocdcamn apeegadi |y and conveniently carried. Thus, the
present invention proylfR3 ;38§ SF1ME mediun for detecting

Staphylococcus aureus prepared in Example 1 was confirmed to be

as follows:

Twenty-two kinds of microorganisms as shown in the
following Table 4 wefe dispersed in 1.5 ml of the medium for
detecting Staphylococcus aureus prepared'in Example 1 to make

the concentration about 106 cells/ml at the initiation of

the incubation, cultured in air at 37 °C for 24, 48 or 72 hours
and, out of the color change (if any) of Phenol Red (a pH
indicator contained in the above medium), a judgment was made
whether the growth of the microorganism was noted. When the
color tone of the medium after the incubation turned yellow or
red, the conclusion was done as "positive (+)" (growth of the
microorganism was noted) or “negative (-)" (growth of the

microorganism was not noted), respectively.
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I S now possi bl e

to detect the mcroorgani smand also to establish a preventing neasure

agai nst food poi soni ng

It

t herefore,

easily used privately and donestical ly and,
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prof essionals such as those in public health centers. After incubation of
the m croorgani sm the m croorgani smdetecting apparatus of the present
invention is not made into an open system for instance, by opening a
cover. Even if pathogenic mcroorganismis contained therein, therefore, it
is easy to change the used apparatus to9%8dirsposable formand then to
discard it. Myreover, there is no need that the apparatus used for

i ncubation is opened Tﬁ&iﬁﬁﬁﬁlﬁfeﬁtﬁﬂ éhbﬁﬁﬂihngaaldiéjnﬁﬁﬁﬁénbléé&tﬁﬁbm

m cr oor gani cont aj nin ture Jiguid w a tool such as a pipette.
Accor di %gl y,%?{er 685’1‘%‘20‘?@ T%E”&Fat‘*i Bﬁgt’ca aﬁ’ettglei ﬂ?‘ﬂh‘f’%cfuoénge?ﬁﬁgné)s no
danger. No [Sitebbgioovedus echreuguef the |Hifeslentssneentiappaaat useds necessary
to operale he;3pORLAIS dF GrAR-REESENe WILEBLEGENIA A8 8GR O8tes was

m croorgani snms. Further, 1n. roor gani sm .
effectively inhibited by antibiotic and antifungal substances

adsorbed with said medium (3) and said disk (7).
Among the microorganisms tested hereinabove, S.

epidermidis did not decompose mannitol contained in the medium

(3) and, therefore, there was no change in the color tone of
the medium, |

According to the experiments conducted by the present
inventors, it was found that there were some microorganisms

other than Staphylococcus aureus which were “positive"™ in this

medium and that they were coagulase-negative Staphylococcus

(CNS), E. faecalis, E. faecium, etc. However, those

microorganisms were able to be discriminated from
Staphylococcus aureus by a phosphatase test or by a coagulase

test (cf. "Directions for Hygienic Tests: Staphylococcus").

In a phosphatase test, incubation was conducted by
the above-mentioned medium using a disk for detection of
pPhosphatase (filter paper adsorbed with 4-methylumbelliferyl
phosphoric acid) and, after that, fluorescence of
4-methylumbelliferone was detected by irradiating with
ultraviolet ray (366 nm) whereby its presence was able to be

confirmed.

Example 5
(Confirmation of Selectivity of a Detecting Medium for Vibrio

parahaemolyticus)

Selectivity of the medium for detecting Vibrio

parahaemolyticus prepared in Example 2 was confirmed to be as

follows:
Twenty-two kinds of microorganisms as shown in the
following Table 5 were dispersed in 1.5 ml of the medium for

detecting Vibrio parahaemolyticus prepared in Example 2 to

make the concentration about 106 cells/ml at the initiation
of the incubation, cultured in air at 37 °C for 24, 48 or 72



detecting apparatus of the present invention, it is unnecessary to prepare
a disinfectant solution at all tinmes separately fromthe container for

i ncubation. Therefore, the apparatus is quite good in terns of portability
and easy handl i ng. -92- EXAMPLES Descri bed bel ow are exanpl es of the
present invention which are provided onPy9for illustrative purposes, and
not to limt the scope of the present invention. In Iight of the present

di scl osur e, hotirshand d dit wEdehet @oTby angeMei HUsny) of Bromthymol Blue

and Cresol Red (pH indicators contained in the above medium),

a judgment was made whether the growth of the microorganism was
noted. When the color tone of the medium after the incubation
turned yellow or green, the conclusion was done as "positive
(+)" (growth of the microorganism was noted) or "negative (-)"

(growth of the microorganism was not noted), respectively.



be apparent to those of

enbodi nents wthin the scope of the clains wll

eplaced

Exanple 1 (Apparatus for Detection of

in the art.
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First bag-shaped nmenber (4): a hollow cylinder having a bottom (inner
dianeter: 7.5 mm length: 40 mm nade of glass (thickness: 0.5 mm
Partition nmenber (5): a disk-shaped body with a dianeter of 6 nm nmade of
pol yet hyl ene (thickness: 1 nm Rod-shaped el enent (6a): made of

pol yet hyl ene; dianeter: 2 nm |ength: 11851nm M croor gani smcol | ecting end
(6b): an end of "svvab" made of absorbent cotton (diameter: 5 mm | ength:
15 ) Disk menber ( 7he fridsuat P8 P&s s_(HdwmlmeQébla 5 1 aaewéar 6eve The

antibiotic bst anc i n, Tabl i in a di sk menber

(7), locat e%ﬂﬁefﬁﬁﬁﬁt t‘?a‘fi "%5’? ofh glf‘ %&ﬁ?n‘@? U.'L'ﬁ %g’rfdﬁﬁﬁﬁcung

m cr oor gani Fibecob| petaheeredgtibhs oh the present invention was used,
growth of Gram-positive microorganisms was inhibited by

antibiotic substances while that of Gram-negative microorganism
and most of Eumycetes were effectively inhibited by antibiotic
substances (polymyxin B, fluconazole and potassium tellurite)
adsorbed with said disk (7).

According to the experiments conducted by the present
inventors, it was found that there were some microorganisms

other than Vibrio parahaemolyticus which were "positive" in

this medium and that they were V. cholerae, V. vulnificus,
Proteus spp., etc. However, those microorganisms were able to

be discriminated from Vibrio parahaemolyticus by an oxidase

test (a cytochrome oxidase reaction; cf. Kovacs: Nature
(London), 178, 703 (1956)).

Example 6
(Confirmation of Selectivity of a Detecting Medium for
Salmonella)

Selectivity of the medium for detecting Salmonella
prepared in Example 3 was confirmed to be as follows:

Twenty-two kinds of microorganisms as shown in the
following Table 6 were dispersed in 1.5 ml of the medium for
detecting Salmonella prepared in Example 3 to make the
concentration about 106 cells/ml at the initiation of the
incubation, cultured in air at 37 °C for 24, 48 or 72 hours and,
out of the color change (if any) of Bromcresol Purple (a pH
indicator contained in the above medium), a judgment was made
whether the growth of the microorganism was noted. When the
color tone of the medium after the incubation turned "black" or
hpurple or yvellow", the conclusion was done as Ypositive (+)"
(growth of the microorganism was noted) or "negative (-)"
(growth of the microorganism was not noted), respectively.
Hydrogen sulfide-producing microorganisms such as Salmonella
changed the color of the medium to black by the reaction of

thiosulfate contained in the medium with ammonium iron citrate.



g/ m
ained upon

i

g/ m of aztreohan1 8 [err]
-93
10.0 g

a medi um havi ng the conposition as
Table 1 A) Scré€

g/m of fluconazole were

Det ection of Staphyl ococcus aureus (MddPféed Mannitol -Salt
2.5 g Pol ypeptone Peptone

such amounts that concentrations of 10[err]
shown in Table 1 (except the antibiotics).

unification with the nmedium Medium (3):

of polynyxin B and. 5 [err]

Pept one
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Yeast Extract 2.5 g D Manni tol 10.0 g Lithium
Chl ori de 5.0 g Sodi um Chl ori de 40.0 g Phenol Red

25 ng Distilled Water 1000 M pH 7.5 Sterilized by autoclaving at
115 [err]C for 15 mnutes. Secondary Test: Disk for detection of
phosphat ase Di sk: Aztreonam — 1 03 - 1 to 15[err] g/m Polynyxin B
1 to 15[err] g/m Fluconazol e 1 to 10[err] g/m After preparing a
detecting apparatus frHe Jezphy! 0€0£€ Lhoaur @USTABYe NG t e abo¥BeL£ONM@H ti ON,

't was the result of Table 6 that, when the medium for detecting
Salmonella of the present invention was used, growth of
Gram-positive microorganisms was inhibited by the antibiotic
substances while that of Eumycetes was effectively inhibited by
the antibiotic substances (fluconazole) adsorbed with said
disk (7).

According to the experiments conducted by the present
inventors, it was found that there were some Gram-negative -
microorganisms changed the color tone of this medium from
purple to yellow. Examples of such a color change were as
follows:

Microorganism which changed the color to black color:
Salmonella;
Microorganisms which changed the color to yellow:

Escherichia coli, Citrobacter spp., Klebsiella spp.,

Enterobacter spp. and Proteus spp.; and

Microorganisms which changed the color to purple:

Shigella spp., Serratia spp. and Pseudomonas spp.

Example 7
(Use of the Apparatus for Detecting Staphylococcus aureus)

A bag for the apparatus for detecting Staphylococcus

aureus prepared in Example 1 was broken to take out said
appératus, then a cover (2) (and a microorganism-collecting
part (6)) were taken out from the apparatus (cf. FIG. 2(a))
and the microorganism-collecting end (6b) was rubbed for
several times against the surface of a cooking device (such as
a chopping board) (cf. FIG. 2(b)).

After that, the above cover (2) was inserted into the
apparatus again; the microorganism-collecting end (6b) was kept
at a predetermined position in the container, the first bag-
shaped member (4) was broken by strongly'compressing from
outside of the cover (2) using a compressing device

("a breaking device” in a broad clip-like shape) (not shown)



The apparatus after the sterlllzatlon was stored in a QQBQ&mgslmxd

pol yet hyl ene film (thickness: 100 [err] n) |am nated mnt

al um num for shielding the light until inmediately befo 2
(Detecting Apparatus for Vibrio parahdefotyticus and Pr of)

-94- A detecting apparatus for detecting Vibrio parahaennlytlcus was
prepared, stagi theeafediith IBQr echysddién said first bag-shaped member

(4) was made to fall down into the container. As a result,
the microorganism-collecting end (6b) in the the microorganism-
collecting part (6) dipped into the medium (3) (it was
possible to prevent the stuffs oﬁher than the medium (such as
broken pieces of the first bag-shaped member (4)) from
falling-down into the container).

Incubation was then conducted at 37 °C for 16 to 24
hours in such a state that the microorganism-collecting end
(6b) of the microorganism—collecting part (6) was dipped in a
medium (3) whereupon the color tone of the medium (3) changed
from red to yellow in some of the cooking device (chopping

board). Thus, the presence of Staphylococcus aureus was

confirmed. The cooking device where the presence of

Staphylococcus aureus was confirmed as such was wiped for

several times with a gauze moisturized with a 0.2 to 0.5%
aqueous chlorohexidine solution ("Hibiden" (trade name);
manufactured by SUMITOMO PHARMACEUTICALS CO. LTD., Japan)
followed by washing for ten minutes with tap water. The
cooking device (chopping board) which was treated by cleaning
with invert soap and washing with water as such was subjected
to a test for detecting Staphylococcus aureus as same as above

whereupon the color tone of the medium (3) was unchanged but
was. still in yellow.

The meant that no Staphylococcus aureus was detected.

Thus, it was confirmed that Staphylococcus aureus could be

effectively removed by the above-mentioned disinfecting

treatment.

(Disinfecting/Sterilizing Treatment in the Used Apparatus

for Detecting Staphylococcus aureus)

The second bag-shaped member (8) was broken by
strongly compressing its cover (2) from outside using a
compressing device (a "breaking device" in a broad clip-shaped
one) (not shown) whereby a disinfectant/sterilizer (9) (a 5 to

10% aqueous solution of chlorohexidine (trade name: "Hibiden";




same manner as in Exanple 1 with an exception that conposition for the
medi um (3) and anti bi otics were changed as shown bel ow (Table 2) by

referring to FIG 5. At that tine, the antibiotic substances as shown in

Table 2 were inpregnated in a disk material (7) in such anmounts that

concentrations of 10[err] g/m of pol ynPxbnB, 5 [err] g/m of fluconazole
and 5 [err] g/m of potassiumtellurite were obtained upon unification with

the Lredi ulm m_’aabhf@ceuﬁa% 57 @gn:_rmgmcb/éﬁhl 'AmAfc@mg_eAﬁ@téF@.ln mfnt\ﬁ béb%n))
par ahaenol yti cus é i fied Salt-Pol ymyxin |u€%¥ pept gn ept one
10 0'g veasEnBlppattin saia SEcona bds Ehghedcharhrr (i e taLien doun
g into the container. As a result, it is now possible that a
disinfecting/sterilizing treatment of inner side of the
container (1) including the medium is conducted without

detaching the cover (2) from the container (1).

~ Example 8
(Use of Apparatus for Detecting Vibrio parahaemolyticus and

Salmonella)
The same operation as in Examplé 7 was conducted
except that the apparatuses for detecting Vibrio

parahaemolyticus and for Salmonella prepared in Examples 2 and

3, respectively, were used to confirm the presence of food
poisoning microorganism in cooking devices whereupon, in some

cooking devices, presence of Vibrio parahaemolyticus or

Salmonella was confirmed.

When those cooking devices were wiped with invert
soap and washed with water by the same manner as in Example 7,

the presence of Vibrio parahaemolyticus and Salmonella was not

noted after said disinfecting treatment. Thus, it was now

confirmed that Vibrio parahaemolyticus or Salmonella could be

effectively removed by the above-mentioned disinfecting

treatment.

(Disinfecting/Sterilizing Treatment of Used Apparatus for

Detecting Vibrio parahaemolyticus and Salmonella)

The second bag-shaped member (8) was broken by
stfongly compressing its cover (2) from outside using a
compressing device (a “breaking device" in a broad clip-shaped
one) (not shown) whereby a disinfectant/sterilizer (9) (a 5 to
10% agqueous solution of chlorohexidine (trade name: “Hibiden";.
manufactured by SUMITOMO PHARMACEUTICALS CO. LTD., Japan))
enclosed in said second bag-shaped member (8) was fallen down

into the container. As a result, it is now possible that a

20.0



Sacchar ose 15 g Sodi um dodecyl sulfate 1.0 m

Bront hynol Bl ue - 40.0 ng Cresol Red 40.0 ny

Distilled Water 1000 M pH 7.2 Sterilized by autoclaving at 115

[err]C for 15 minutes. Secondary Test: Disk for detection of cytochrone

oxi dase Di sk: Pol ynyxin B — 106 -1 1to 15 [err] g/m Fluconazole

1to 10 [err] g/m Potassiumtellurite 1to 10 [err] g/mM
disinfecting/sterilizing treatment of inner side of the

container (1) including the medium is conducted without

detaching the cover (2) from the container (1).

Example S

The same operation as in Example 7 was conducted for
confirming the presence of food poisoning microorganism in
cooking devices except that the detecting apparatuses having
basic structures as shown in FIGS. 12 to 16 were used and that

the screening media for Staphylococcus aureus, for Vibrio

parahaemolyticus and for Salmonella mentioned in Examples 1, 2

and 3, respectively, and the antibiotic substances mentioned
therein were - jointly used whereupon, in some cooking devices,

presence of Staphylococcus aureus, Vibrio parahaemolyticus or

- Salmonella was confirmed.
When those cooking devices were wiped with invert
soap and washed with water by the same manner as in Example 7,

the presence of Staphylococcus aureus, Vibrio parahaemolyticus

and Salmonella was not noted after said disinfecting

treatment. Thus, it was now confirmed that Staphylococcus

aureus, Vibrio parahaemolyticus or Salmonella could be

effectively removed by the above-mentioned disinfecting

treatment.

(Disinfecting/Sterilizing Treatment of the Used Detecting

Apparatus)

The second bag-shaped members (48, 64 (or 68), 88,
108) were broken by strongly compressing their covers (42, 62,
82, 102) from outside using a breaking function of
the apparatus as shown in FIGS. 12 to 16 (such as 49, 461, 56,
53; 73, 74, 77; 93; 113) whereby a disinfectant/sterilizer (9)
(a2 5 to 10% aqueous'solution of chlorohexidine (trade name:
"Hibiden"; manufactured by SUMITOMO PHARMACEUTICALS CO. LTD.,
Jdapan)) enclosed in said second bag-shaped members (48, 64
(or 68), 88, 108) was fallen down into the container.

As a result, it is now possible that a disinfecting/sterilizing



-95- Exanple 3 (Detecting Apparatus for Sal nonella and Preparation Thereof)

A detecting apparatus for detecting Sal nonella was prepared,
stored by the sane manner as in Exanple 1 with an exception
conposition for the medium (3) and anthIOtICS wer e changed
(Table 3) by referring to FIG 5. AC thlt7tTne, the antibiot

sterilized and
t hat

as shown bel ow
i ¢ substances

as shown in Table 3 were inpregnated in a disk nenber (7) in such anounts
t hat concentiaatmenofoH[iemelr giad af tHeuconsadher wasl ,olBtiai Bed LpDN

uni fication. di Ta e reep i .for
Sal nonel | a (1 ﬂ'g%ﬁ?htﬁg f;?? 3‘5%?1 ys?%\ec%bd?lct}% withde I\@eq:a%ﬁ]lng
(42, 62, 82, 102) from the container (41, 61, 81, 10

Example 10

oRELERIon Of

l)o

By referring to FIGS. 17 to 33, the following

materials were used to construct the microorganism-detecting

apparatus having the following size:

Thus, the size from the bottom of the container (241)

of the microorganism-detecting apparatus shown by FIGS. 17

and 18 to the top of a cap member (249) thereof (i.e

of the microorganism-detecting apparatus) was about

. length
201 mm.

Container (241): a hollow cylinder having a bottom (inner

diameter: about 9.0 mm; height: about 73 mm) made of
polypropylene (thickness: about 1.0 mm) (At the outs

ide near

the opening, there were screw threads for connection.)

Rod-shaped part (member) (246): made of polypropylene;

diameter: about 2.5 mm; length: about 77 mm

Microorganism-collecting end (246b): made of ab
cotton; an end of “swab" having a maximum diameter o
5 mm and a length of about 15 mm

sorbent
f about

Cover (243): The hollow cylindrical body (inner diameter:

about 13.0 mm; length: about 96 mm; length of the engaging

portion (259): about 10 mm) was made of polypropylene

(thickness: about 1.0 mm). Inner side of the connecting part

(259) had screw threads.

Partition member (296): a disk with a diameter
13 mm made of polypropyléne (thickness: about 1 mm).
center a connecting means for a rod-shaped member of
the microorganism~collecting part was placed. There
perforated holes (through holes) in a shape of a fan
partition member (296) was engaged with.the connecti
(259) of the cover (243).

Cover (247): This (inner diamete;: about 10 mm

of about
At its

were four
. The

ng part

; length:

about 57 mm; length of the head (245) (a connecting part with a

cap (249)): about 13 mm) was made of polypropylene (thickness:

about 1 mm). Inner side of the connecting part had

screw



Yeast Extract . 5.0 g Sodi um Chl ori de

5.0 g Saccharose : 5.0 g Lactose

5.0 g Xyl ose 4.0 g Lysine

10.0 g Sodi um dodecyl sulfate 1.0 m 0.2% Bronocreso

Pur pl e 12.0 m Amoniuth PrénGtrate 0.5 g
Sodi um Thi osul f at e Pent ahydr at e 0.2 g Distilled Water

1000 ml pH &hBeS8eri |RizB: Hyraproctwdimg partidh) [ €297 )Cpilaced 5ol the es.

Di sk: Fﬁﬂgggaéfég of the cover1(§4§)lqgggﬁ]pgé{Quding portion ranges

to a protrusion (252)) and the groove (299) located at the
outside of the cover (247) were made in such a manner that they
were engaged (or geared) each other whereby, when the cover
(247) was inserted into the cover (243), they were tightly
joined.

Partition member (235): This was made of polypropylene
(thickness: about 1 mm) and its diameter was about 9 mm.

There were four perforated holes (through holes) in a shape of
a fan. The partition member (235) was engaged with an end of
the side of the container (241) of the cover (247).

Cap material (249): made of polypropylene (thickness:
about 1 mm). Diameter of the top side (561) which was opposite
to the container (241) was about 15 mm. A cover (562) for
a cap member was engaged therewith where diameter of the
screw thread (257) was about 11 to 13 mm and diameter of the
bottom (256) at the side of the container (241) was about 9 mm.
Said screw threads (257) engaged with the grooves made inside
of said connecting part (245). The screwed part formed at the
inside of said connecting part (245) had a sufficient width
(length of an axial direction of the cover (247)) so that the
cap member (249) was able to be rotated and pushed
thereinto.

First bag-shaped member (244): an ampule (inner diameter:
about 9 mm; length: about 43 mm) made of glass (thickness:
about 0.5 mm)., It received, for example, the improved media
as shown in Example 11 mentioned later and was made into an

apparatus for detecting Staphylococcus aureus, Vibrio

parahaemolyticus, Salmonella or Escherichia coli accordingly.

Second bag-shaped member (248): An ampule made of glass
(thickness; about 0.5 mm) having inner diameter of about 9 mm
and length of about 36 mm and receiving a disinfectant/

bactericide as shown in Example 7 therein.

After manufacturing the microorganism-detecting

apparatus having the above-mentioned constitution, it was



-96- Exanple 4 (Confirmation of Selectivity of a Detecting Mediumfor

St aphyl ococcus aureus) Selectivity of the mediumfor detecting

St aphyl ococcus aureus prepared in Exanple 1 was confirmed to be as foll ows:
Twenty-two kinds of mcroorgani snms as shown in the follow ng Table 4 were
di spersed in 1.5 ml of the nedium for 1d&t &cTi ng Staphyl ococcus aureus
prepared in Exanple 1 to make the concentration about 10.cells/m at the
initiation efterilized by a sterilizer using ethylene oxide.

The sterilization was conducted, for example, at the
temperature of 30 to 50 °C in a gas consisting of about 20% of
ethylene oxide and about 80% of carbon dioxide gas under the
pressure of about 0.3 kg/m2 for about five hours.
The apparatus after the sterilization was Placed in a bag made
of polyethylene film (thickness: about 100« m) evaporated with
aluminum for shielding the light and stored until immediate
before use. A medium of the following Example 11 was used by
Placing into the above-mentioned ampule (the first bag-shaped
material (244)) followed by sealing.

Similarly were prepared the microorganism-detecting

apparatuses by referring to FIGS. 34 to 51.

Example 11
(Preparation of a Microorganism-Detecting Apparatus Using
Improved Medium)

(i) For a purpose of taking out from an ampule, a
liquid medium is suitable and, from such a viewpoint, an
improvement in media was conducted. Further, with an object
of improving the specificity to the microorganism and of
improving the operability of the microorganism-detecting
apparatus, the composition for the medium was investigated
whereby there will be no need of using a disk member (7)
holding ‘the antibiotics and an improvement was conducted for
giving a selectivity to the medium. At the same time,
investigation was made on pH indicators as well for such an
improvement. As a result, the media having the following

compositions were found to be appropriate:



the incubation, cultured in air at 37 [err]C for 24, 48 or 72 hours and,
out of the color change (if any) of Phenol Red (a pH indicator contained in
t he above nediun), a judgnment was nmade whether the growth of the

m croor gani smwas noted. When the color tone of the mediumafter the

i ncubation turned yellow or red, the dohcPusion was done as "positive (+)"
(growth of the m croorgani smwas noted) or "negative (-)" (growth of the

m croorgani smwas not not@d) impespes iMamshm for Swhedidiulze sheet - 8

Sept ember 1998 -97- [err] (1) Composition

Base Medium:

Tryptone (bIFCO) 549
Yeast extract (DIFCO) : 34
L-(+)-Lysine monohydrochloride (WAKO; special grade) 10 g
Glucose (anhydrous) (WAKO; special grade) lg
Sodium chloride (WAKO; special grade) _ 8 g
Monopotassium dihydrogen phosphate (WAKO; sp gr) 1.6 g
Sodium thiosulfate pentahydrate (WAKO; special gr) 0.2 g
Ammonium iron(III) citrate (brown)
(WAKO; extra pure gr) 0.3 ¢g
Magnesium chloride hexahydrate (WAKO; special gr) 20.3 g
Bromcresol Purple (WAKQO; special grade) 0.02 g
0.4% Malachite Green solution 30 ml
(Malachite Green oxalate (WAKO; special grade) (0.4 g)

was added to a small amount of pure alcohol, the
mixture was well ground and pure water was added
thereto to make the total volume 100 ml)

-(2) Method of Preparation

Each of the components in the above basic medium was
weighed and 1000 ml of pure water was added thereto followed by
well shaking and the resulting homogenéous floating liquid was
mixed with 30 ml of a 0.4% Malachite Green solution followed by
dissolving with heating (at 100 °C for 20 minutes). The medium
was adjusted to pH 5.3 to 5.7. After cooling, the medium was
filtered through a filter of 0.2u .



-98- The result is as shown in Table 4. It is clear fromthe result of
Table 4 that, when the nediumfor detecting Staphyl ococcus aureus of the
present invention was used, proliferation of G amnegative m croorgani sm
and Eunycetes was effectively inhibited by antibiotic and anti fungal

subst ances adsorbed with said nmedium (3} hrmd said disk (7). Anmong the

m cr oor gani sns tested herei nabove, S. epidermdis did not deconpose
manni t ol cont ai ned (W) tiwprovdiuned Bim afod, vibeief pdahddmengtiess no change in
t he color tone of the nedium (1) Composition

Base Medium:

Salt-polymyxin broth (NISSUI SEIYAKU) 33 g
D-(~)-Mannitol (WAKO; special grade) 20 g
Sodium citrate dihydrate (WAKQO; special grade) 8 g

- Sodium thiosulfate pentahydrate (WAKO; special gr) 0.2 g
Bromocresol Purple (WAKO; special grade) 0.02 g

(2) Method of Preparation
Each of the components for the above basic medium was
weighed and 1000 ml of pure water was added thereto followed by
well shaking to prepare a homogeneous floating liquid.
The medium was adjusted to pH 7.0 to 7.4 and sterilized at
121 °C for 15 minutes. Immediately after  sterilization, it was

cooled rapidly.

(¢c) Improved Medium for Escherichia coli Group

(1) Composition

Base Medium:

Lauryl tryptose broth (DIFCO) : 35.6 g
Lactose monohydrate (WAKO; special grade) 549
Bromthymol Blue (WAKO; special grade) 0.04 g

(2) Method of Preparation
Each of the components for the above basic medium was
weighed and 1000 ml of pure water was added thereto followed by
well shaking to prepare a homogeneous floating liquid.
The medium was adjusted to pH 6.75 to 7.25 and sterilized at
121 °C for 15 minutes. Immediately after sterilization, it was

cooled rapidly.



According to the experinments conducted by the present inventors, it was
found that there were sonme m croorgani sns other than Staphyl ococcus aureus
whi ch were "positive" in this mediumand that they were coagul ase-negative
St aphyl ococcus (CNS), E. faecalis, E. faecium etc. However, those

m croorgani sns were able to be discri ki hated from Staphyl ococcus aureus by
a phosphatase test or by a coagul ase test (cf. "Directions for Hygienic
Tests: Staphyl ococcus")(d) nmprphes Mediase foesbtapmerdridcan was conduct ed by
t he above-nenti oned nmedi um usi ng ayftﬁgjfor.getectlon of phosphat ase
(filter paper adsorbed with 4-neth BPOEEEFOF phosphoric acid) and,
after that, BabiiorMedibumce of 4-nethylunbelliferone was detected by

irradiatingngbgoHét(ﬁggda)et ray (366 nm whereby its preggnge vas able to
be

Yeast extract (DIFCO) 549
D-(-)-Mannitol (WAKO; special grade) 10 g
Dipotassium monohydrogen phosphate (WAKO; sp'gr) 5¢g
Lithium chloride monohydrate (WAKO; special grade) 5.5 g

Glycine (WAKO; special grade) 16.5 g
Sodium pyruvate (WAKO; special grade) 12 g
Phenol Red (WAKO; special grade) 0.025 ¢
1% Aqueous solution of potassium tellurite 15 ml

- Potassium tellurite (WAKO) 1lg

(Pure water (100 ml) was added to 1 g of potassium
tellurite and the mixture was dissolved)

(2) Method of Preparation

Each of the components in the above basic medium was
weighed and 1000 ml of pure water was added thereto followed by
well shaking to prepare a homogeneous floating liquid.
The medium was adjusted to pH 7.25 to 7.75 and sterilized at
121 °C for 15 minutes. When it was cooled down to 50 °C or
lower, 15 ml of 1% agueous solution of potassium tellurite was
added. After well mixing, the mixture was sterilized by
filtering through a filter of 0.2 « .

(ii) Measurement of Microorganism-Detecting Sensitivity and
Specificity for Microorganism of Each Medium
. . 9
Control strains, i.e. Salmonella (amount: 10  cells),

Vibrio parahaemolyticus (amount: 109), Escherichia coli

group (amount: 109) and Staphylococcus (amount: 108),

were dispersed in 1.5 ml of each medium to make the initial
amount as shown in Tables 8 to 11 followed by incubating at
37 °C for 24 hours in air.

Growth of each microorganism was judged by means of

changes in color after the incubation. Incidentally, all of



confirmed. Exanple 5 (Confirmation of Selectivity of a Detecting Medium for
Vi bri o parahaenol yticus) Selectivity of the nediumfor detecting Vibrio

par ahaenol yticus prepared in Exanple 2 was confirned to be as foll ows:
Twenty-two kinds of mcroorgani snms as shown in the follow ng Table 5 were
dispersed in 1.5 m of the medium for ldét&cting Vi brio parahaenol yticus
prepared in Exanple 2 to nake the concentration about 10 cells/m at the
initiation @het ABoverandittiioned eohttsrGHaindi wedé the [ArinhiCaloy 24, 48 or 72

separated strains and were identified by API 20 E (trade name;
bioMerieux-Vitek Japan, Ltd., Japan) for
Escherichia coli, Salmonella and Vibrio and by API Staph (trade

name; bioMerieux-Vitek Japan, Ltd., Japan) for

Staphylococcus.

In API 20 E (trade name; bioMerieux-Vitek Japan,
Ltd., Japan), the following is exemplified in a _
positive rate table under the incubating conditions of 35 to
37 °C for 24 or 48 hours:

They are Escherichia coli 1 and Escherichia coli 2

for Escherichia coli; Salmonella arizonae, Salmonella

choleraesuis, Salmonella paratyphi A, Salmonella spp. and

Salmonella typhi for Salmonella; and Vibrio alginolyticus,

Vibrio cholerae, Vibrio hollisae, Vibrio metschnikovii, Vibrio

mimicus, Vibrio parahaemolyticus and Vibrio vulnificus for

Vibrio.

In API Staph (trade name; bioMerieux-Vitek Japan,
Japan), the following is exemplified in a
positive rate table under incubating condition of 35 to 37 °C

for 18 to 24 hours for Staphylococcus:

They are Staphylococcus aureus, Staphylococcus

auriculans, Staphylococcus capitis, Staphylococcus caprae,

Staphylococcus camosus, Staphylococcus chromogenes,

Staphylococcus cohnii, Staphylococcus epidermidis,

Staphylococcus haemolyticus, Staphylococcus hominis,

Staphylococcus hyicus, Staphylococcus lentus, Staphylococcus

lugdunensis, Staphylococcus saprophyticus, Staphylococcus

schleiferi, Staphylococcus sciuri, Staphylococcus simulans,

Staphylococcus warneri and Staphylococcus xylosus.



-99- hours and, out of the color change (if any) of Bronthynol Blue and
Cresol Red (pH indicators contained in the above nedium, a judgnent was
made whether the growmh of the m croorgani smwas noted. Wen the color tone
of the medium after the incubation turned yellow or green, the conclusion
was done as "positive (+)" (growth of 1t he4nicroorgani smwas noted) or
"negative (-)" (growth of the m croorganismwas not noted), respectively.

[err] Table 7
(unit: CFU/ml)
Microorganism- © Sensitivity
Detecting Apparatus Before Improvement | After Improvement
Kit for Staphvlococcus 3.0 x 103 1.9 x 102
Kit for Salmonella 3.0 x 104 1.4 x lo2
Kit for Vlbr%o 3.0 x 105 3.1 x lo2
parahaemolyticus
. : ohi .
Kit for Escherichia 3.0 x 104 1.5 x 102

coli group

It is understood from Table 7 that, in the improved
media, improvement in sensitivity was achieved in all
microorganisms. A significant improvement was achieved
especially in Vibrio parahaemolyticus. = The following Tables 8

to 11 show the result of judgment of each of the media for the
improved ones having the above-mentioned compositions as
compared with the media before the improvement. 1In the tables,
“"Food Stamp" is a conventional name for a device for detecting
microorganisms, for example, available from EIKEN KIZAI CO.,
LTD., Japan (trade name: "“PETAN CHECK"), DENKA SEIKEN K.K.,
Japan (trade name: "“DD CHECKER “SEIKEN"") and NISSUI
PHARMACEUTICAL CO., LTD (trade name: "SHOKUZAI CHECK
YNISSUI""), and "San Coli" is a trade name for "Coli forms
Detection Paper" available from SAN KAGAKU K.K., Japan.



-101- The result is as showmn in Table 5. It is clear fromthe result of
Table 5 that, when the nediumfor detecting Vibrio parahaenol yticus of the
present invention was used, growh of G am positive m croorgani sns was

i nhi bited by antibiotic substances while that of G am negative

m croorgani sm and nost of Eumycetes-wdré Bffectively inhibited by

anti biotic substances (polynyxin B, fluconazole and potassiumtellurite)
adsorbed with said disk (7). According to the experinments conducted by the
present inventors, it was found that there were sonme m croorgani sns ot her
t han Vi bri o parahaenol yticus which were "positive" in
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this nmediumand that they were V. cholerae, V. vulnificus, Proteus spp.,
etc. However, those m croorganisns were able to be discrimnated from

Vi bri o parahaenol yti cus by an oxidase test (a cytochrone oxi dase reaction;
cf. Kovacs: Nature (London), 178, 703 (1956)). Exanple 6 (Confirmation of
Selectivity of a Detecting Medium for 1Sal fronel | a) Sel ectivity of the medium
for detecting Sal nonella prepared in Exanple 3 was confirnmed to be as

foll ows: Twenty-two kinds of mcroorganisns as shown in the follow ng Table
6 were dispersed in 1.5 m of the nmediumfor detecting Sal nonella prepared
in Exanple 3 to nmake the concentration about 10 cells/m at the initiation
of the
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I ncubation, cultured in air at 37 [err]C for 24, 48 or 72 hours and, out of
the color change (if any) of Brontresol Purple (a pH indicator contained in
t he above nediun), a judgnment was nmade whether the growth of the

m croor gani smwas noted. When the color tone of the mediumafter the

i ncubation turned "black" or "purple drly&ltow', the conclusion was done as
"positive (+)" (growth of the m croorgani smwas noted) or "negative (-)"
(growm h of the mcroorgani smwas not noted), respectively. Hydrogen

sul fi de-produci ng m croorgani sns such as Sal nonel |l a changed t he col or of
the nediumto black by the reaction of thiosulfate contained in the nedium
Wi th anmmoniumiron citrate
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-102- [err] - -103- The result is as shown in Table 6. It is clear from
the result of Table 6 that, when the nmediumfor detecting Sal nonella of the
present invention was used, growh of G am positive m croorgani sns was

i nhibited by the antibiotic substances while that of Eunycetes was
effectively inhibited by the antibiotilclstbstances (fluconazol e) adsorbed
with said disk (7). According to the experinents conducted by the present
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I nventors, it was found that there were sone Gram negative m croorgani sns
changed the color tone of this nmediumfrompurple to yellow Exanples of
such a col or change were as follows: M croorgani smwhich changed the col or
to black color: Salnonella; Mcroorgani sns which changed the color to
yel | ow. Escherichia coli, Citrobacter Ispp?, —Kl ebsiella spp., Enterobacter
spp. and Proteus spp.; and M croorgani sns which changed the color to
purpl e: Shigell a spp.stdgynacbacappaursut RIRSAY IOSESpISARcobsagPhersad Use of
[ he Aopar ot tiisER) | BLEGH Mo3LAR"Y) RO 3 BBy DO TS apparatus

for detecting
saprophyticus, Staphylococcus haemolyticus, Enterococcus sp.,

Bacillus sp., Salmonella typhimurium, Salmonella typhi,

Proteus vulgaris, Proteus mirabilis, Citrobacter freundii,

Citrobacter diversus, Klebsiella pneumoniae, Klebsiella

. oxytoca, Enterobacter aerogenes, Enterobacter closcae,

Serratia marcescens, Hafnia alvei, Morganella morganii,

Vibrio parahaemolyticus, Vibrio fluvialis, Vibrio vulnificus,

Aeromonas sp., Plesiomonas shigelloides, Escherichia coli
(0-157 EHRC), Escherichia coli (0-55 EPEC), Escherichia coli
(0-124 EIEC), Escherichia coli (0-25 ETRC), Pseudomonas sp.,
Acinetobacter sp., Flavobacterium sp., etc. were used and their

detection was conducted whereupon good results were obtained.
Relation between the microorganisms showing positive result
and the changes in color of the medium is given in Table 12.
It was noted that coloration was good and the resulting color

had an excellent discriminating ability.
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and the nmedium (3) enclosed in said first bag-shaped nenber (4) was nade to
fall down into the container. As a result, the m croorgani smcollecting end
(6b) in the the m croorganism collecting part (6) dipped into the nedium
(3) (it was possible to prevent the stuffs other than the nedium (such as
br oken pieces of the first bag-shapedlinenber (4)) fromfalling-down into
the container). Incubation was then conducted at 37 [err]C for 16 to 24
hours in‘such a Isltat ead hatprbbedgi)n&ﬂm g:mi E%E@ficﬁﬁd&%l@ngrél@mﬁ) of the ]
m croorgani smcollectin ar was .di d.irn, a. medigm reupqn the
col or tgne B‘anﬁgnﬁ‘gdﬁm%k&#’ﬁﬁn@’éﬂ“%ﬁomﬁé&l(?B %ﬁﬁeo%rf’f‘icgﬁ?‘r%f Oquz{)pﬂg
cooki ng devwee éubsipiiuigdidardpromthigolt Baupr egence gefodStraphyt aooccus
aureus was detecting the microorganisms in food and food materials.

For example, a good result was obtained in the detection of
a microorganism in milk products by the use of a microorganism-
detecting apparatus (containing said improved medium for

Escherichia coli) constituted according to Example 10

(particularly by referring to FIGS. 34 to 51). The coloration
was good and the resulting color had an excellent

discriminating ability.

Example 12

By utilizing a microorganism-detecting apparatus as
shown in FIG. 35 wherein a medium suitable for measuring
numbers of viable cells is used, target microorganisms are
cultured. After incubation for a determined period, the
cultured medium is measured for turbidity. In the
experimentation, it is checked whether or not the number of
viable microorganism cells prior to the incubation can be

estimated from the resultant turbidity data.

(1) To a medium for measuring the number of viable cells
was added a solution of microorganisms with a predetermined

8
concentration (10 to 10l cells) and the medium was incubated

at 37 °C for a certain time (3, 5, and 6 hours, respectively).

Medium for measuring the number of viable cells

Composition per 1 liter of medium

Meat extract 3.0 g
Casein peptone 15.0 g
Yeast extract . 5.0 g
Glucose 1.0 g

(2) The cultured medium was diluted with a physiological
saline solution to a 2-fold dilution. Then, said 2-fold
diluted medium was applied to a terbidimeter (such as a device



confirmed. The cooking device where the presence of Staphyl ococcus aureus
was confirmed as such was w ped for several tinmes with a gauze noisturized
with a 0.2 to 0.5% aqueous chl orohexi di ne solution ("Hi biden" (trade nane);
manuf act ured by SUM TOMO PHARVACEUTI CALS CO. LTD., Japan) foll owed by
washing for ten mnutes with tap wated. 2The cooki ng devi ce (choppi ng board)
whi ch was treated by cleaning with invert soap and washing with water as
such was .suldeedyréd tio andaesiref eh?dleicﬁﬁetﬂm Séﬁghw onp@cuﬁqaﬂaem%diaﬁn)sane as
above where he coI t.one of  the uncha t_was
still in reg189 %arﬁ%an"f lﬁiéf"eﬁgr %‘bw ?ﬁé s“ﬁ% ggg%& ‘JgacPanThus

it was conf iLtded JmnStMmiﬁﬁﬁdocm:snmed fonl d be effectively renoved by
the above- ”%ﬂ&b?&féyﬂ'%ﬂﬂi%%%hﬂgs are shown in FIGS. 71 and 72.

FIG. 71 is the relation between the number of wviable

Staphylococcus aureus cells and the measured turbidity data.

FIG. 72 is the relation between the number of viable

Escherichia coli cells and the measured turbidity data.

In tliis experimentation, the number of the viable
cells ranges from 103 to 108 cells after incubation for 5 to
6 hours and it is confirmed that there is a proportional
relationship between the number of viable cells and turbidity
data. Thus, it is understood that it is possible to estimate
the number of viable microorganism cells prior to incubation by
utilizing the microorganism-detecting apparatus according to
the present invention. .

Further, when a suitable incubation time and
turbidity is selected, it would enable us to estimate the
the number of viable microorganism cells prior to incubation.
A concentration of medium for measuring the number of viable
cells may be suitably selected in order to give a suitable

turbidity value.

While the best mode for carrying out the invention
has been described in detail, those familiar with the art to
which this invention relates will recognize various alternative
designs and embodiments for practicing the invention as defined

by the following claims.



treatnment. (Disinfecting/Sterilizing Treatnent in the Used Apparatus for

Det ecti ng Staphyl ococcus aureus) The second bag-shaped nenber (8) was
broken by strongly conpressing its cover (2) fromoutside using a
conpressing device (a "breaking device" in a broad clip-shaped one) (not
shown) whereby a disinfectant/steritiZe? 39 (a 5 to 10% aqueous sol ution
of chl orohexi di ne (trade nane: "Hi biden"; -105- manufactured by SUM TOMO
PHARMACEUTI GaRT €8 claidep igpan)) encl osed in said second bag-shaped nenber
(8) was fallen down

1. An apparatus for detecting microorganism,
characterized in that, said apparatus comprises at least:

(a) a container for holding a medium which is used for
culturing the microorganism to be detected during the period
of the incubation of said microorganism; '

(b) a microorganism-collecting part for taking
microorganisms to be detected and transferring the collected
microorganisms into the container;

(or allowing us to holding the medium for
cultufing the microorganism to be detected, in a noncontact
manner with the microorganism-collecting part (b), until the
incubating stage of the microorganism; and

Egéz§;§5§§f:§or disinfecting the medium after incubation.

. The apparatus for detecting microorganism
according to claim 1 wherein the means (d) (means for
disinfecting the medium after incubation) includes means for
allowing a disinfectant to be held, without contact with the
microorganism, until the completion of the incubation for the
microorganism to be detected.

3. The apparatus for detecting microorganism
according to claim 1 or 2 wherein the medium and the
disinfectant are made in such a manner that they can unitedly
contact each other, by the action of a force applied from
outside, after incubation of the microorganism.

4, The apparatus for detecting microorganism
according to any of claims 1 to 3 wherein the microorganism-
collecting part (b) and the medium used for culturing the
microorganism to be detected are made in such a manner that
they can unitedly contact each other, by the action of a
force applied from outside, during the incubation of the
microorganism. _

5. The apparatus for detecting microorganism
according to any of claims 1 to 4 wherein said apparatus
contains:

(a) a hollow container having an opening at one of the

e




into the container. As a result, it is now possible that a
disinfecting/sterilizing treatnent of inner side of the container (1)

i ncluding the mediumis conducted w thout detaching the cover (2) fromthe
container (1). Exanple 8 (Use of Apparatus for Detecting Vibrio

par ahaenol yti cus and Sal nonel | a) The daketoperation as in Exanple 7 was
conducted except that the apparatuses for detecting Vibrio parahaenol yticus
and for Sal enasbla prepared in Exanples 2 and 3, respectively, were used to

confirmthe pres nfe of, food omsqp croor m_i.n .cookin i.ces
wher eupon, in soﬁ}% caod%cﬁémag P °°§3§§§ﬁ€% B a"vlzca&eﬁ;aﬁﬁhi% q‘ﬁ%l&ﬁ's or
Sal nonel | a wastgiomér r ned.

(c) a medium for culturing the microorganism, said medium
being located so as to contact with said microorganism-
collecting part during the incubation of the microorganism; and

(d) a disinfectant being located so as to contact with the
medium for culturing the microorganism after the incubation of
the microorganism.

6. The apparatus for detecting microorganism
according to any of claims 1 to 5 wherein an antibiotic
substance is added to said medium. .

7. The apparatus for detecting microorganism
according to any of claims 1 to 6 wherein an antibiotic
substance is contained, at least a part of said antibiotic
substance coming unitedly into contact with the medium,
by the action of an external force, during the incubation
of the microorganism, and at least said antibiotic substance
and the medium being located in the storage container in a
noncontact manner.

8. The apparatus for detecting microorganism
according to any of claims 1 to 7 wherein microorganisms are
detected through incubating the microorganism in a medium
and observing the changes in the medium, characterized in that
said apparatus comprises

(i) a microorganism-collecting part,

(ii) an antibiotic substance,

(iii) a medium and

(iv) a disinfectant,

wherein at least a part of (i) the microorganism-
collecting part, (ii) the antibiotic substance and (iii) the
medium can unitedly contact each other, by the action of the
force from outside, during the incubation of the microorganism,
at least the above-mentioned antibiotic substance (ii) and the
above-mentioned medium (iii) being located in a storage
container in a noncontact manner, and

wherein, after incubation of the microorganism, at least

* € L M § =




When t hose cooking devices were wiped with invert soap and washed with

wat er by the sane manner as in Exanple 7, the presence of Vibrio

par ahaenol yti cus and Sal nonel |l a was not noted after said disinfecting
treatment. Thus, it was now confirnmed that Vibrio parahaenol yticus or

Sal nonel l a coul d be effectively renovddzby the above-nentioned disinfecting
treatnment. (Disinfecting/Sterilizing Treatnment of Used Apparatus for

Det ecting Vichei 9npabatae Malorbbeysn Bstdl apal I‘Eﬁ@ehiéinf_@ﬁ:a%@-ﬁ(?ﬂd% b@ﬂqshapeg

Using o comiPLLERRy SRARAE FASHLPLIRY Ty SB6i SEbLion &f GPeadOERF phihped one)

(not shown) oubeiéby =t dicsstf ehbasbdwd-avdntivaed (@sirfdethantl 0% paeduUS

sol ution Oftﬁhloﬁgygﬁﬁéﬁlu%ng%r%g 1u£”?311)Hbe1ng iécated in the storage
container in a noncontact manner.

9. The apparatus for detecting microorganism
according to any of claims 1 to 5 and 7 to 8 wherein said.
antibiotic substance is

(1) located in the above-mentioned container,

(2) given to the above mentioned microorganism-collecting
part or |

(3) coated on the inner wall of the above-mentioned
container.

10. The apparatus for detecting microorganism
according to any of claims 1 to 5 and 7 to 9 wherein said
antibiotic substance is given to other materials located in
said hollow container.

11. The apparatus for detecting microorganism
according to any of claims 1 to 5 and 7 to 9 wherein said
microorganism-collecting part has a multiple structure
containing at least an inside material and an outside material
and said antibiotic substance is located in said inside
material.

12. The apparatus for detecting microofganism
according to any of claims 1 to 11 wherein said medium contains
a substance capable of changing its color according to the
change caused by growth of the microorganism.

13. The apparatus for detecting microorganism
according to any of claims 1 to 12 wherein said container has
a cover for tight closing and said medium is located in said
cover in such a manner that it is enclosed in a bag-shaped
member.

14. The apparatus for detecting microorganism
according to claim 13 wherein a perforated material is located
between said bag-shaped member and said hollow container.

15. The apparatus for detecting microorganism

according to claim 14 wherein a guide member which can promote.

e
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manuf act ured by SUM TOMO PHARMACEUTI CALS CO. LTD., Japan)) enclosed in said
second bag-shaped nmenmber (8) was fallen down into the container. As a
result, it is now possible that a -106- disinfecting/sterilizing
treatnment of inner side of the container gl) including the nediumis
conduct ed without detaching the cover 1(2)%fromthe container (1). Exanple 9
The sanme operation as in Exanple 7 was conducted for confirm ng the

presence of f eqdipRYSERNGMitAEOREgRm Koy eadli njcHmsgaedsaxcept that the
det ecti ng appar at uses haV|n% . ,
collecting part 1s located under said perforated material.
16. The apparatus for detecting microorganism
according to any of claims 1 to 15 wherein said apparatus has
an incubation selectivity to at least one microorganism
selected from the group consisting of enteropathogenic

Escherichia coli, Staphylococcus aureus,.Vibrio

parahaemolyticus and Salmonella.

17. The apparatus for detecting microorganism
according to any of claims 1 to 16 wherein said apparatus has a
structure for allowing us to disinfect the medium used for the
incubation under a tightly closed state.
18. The apparatus for detecting microorganism
according to any of claims 1 to 17 wherein said apparatus has a
structure for allowing us to conduct at least
(i) addition of a medium into a container,
(ii) incubation,
(iii) visual detection of the microorganism cells, and
(iv) disinfecting treatment of the incubated medium
under a tightly closed state after collecting treatment of the
microorganism by the microorganism-collecting part.
19. An apparatus for detecting microorganism,
characterized in that a cover is composed of:
(a) a first cover-constituting member which constitutes
a first section for receiving a first bag-shaped member,
(b) a second cover-constituting member which constitutes
a second section for receiving a second bag-shaped member, and
(c) a cap member being located at one end of said second
cover-constituting member and at the opposite side of the
fitting side (of said second cover-constituting member) for
said first cover-constituting member and rotatably screwed into
said second cover-constituting member;
wherein, at or near each end of the first and second
cover-constituting members, each end being located at the side
of a container having a space for culturing the microorganism
by receiving a medium, either a partition is formed or a member

for the partition is disposed for keeping each of said

* ¢ L M s * ]




basic structures as shown in FIGS. 12 to 16 were used and that the
screeni ng nedia for Staphyl ococcus aureus, for Vibrio parahaenol yticus and
for Sal nonella nentioned in Exanples 1, 2 and 3, respectively, and the
anti biotic substances nentioned therein were jointly used whereupon, in
sone cooking devices, presence of Staphyl dcoccus aureus, Vibrio

par ahaenol yti cus or Sal nonella was confirnmed. Wen those cooki ng devices
were w ped Wabhshapéd tmsbrsgnd washed with water by the same manner as in

and Sal monel | a WES ok it S8V AT SPOEEt g RPERST oo S AARP T Trud, 1t
was now confengagedtwith Sireplepdoobcsansd saecens, cOvér+aonzidbadnyl peénlsrs or
Sal monel I a cauld; Res£{d &aldotebY ol SRINGH nliinkhec 2P e HPREhoRs dr & i dYf ecting
the medium contained therein by sliding said second cover-
constituting member to the side of said fist cover-constituting
member by a force from outside (external force);
wherein said second bag-shaped member can be broken to
release a disinfectant contained therein by rotating said cap
member by a force from outside (external force), and
wherein one or more through holes are formed in said
partition or said partition member in a manner that the medium
and the disinfectant can be communicated with said container.
20. The apparatus for detecting microorganism
according to any of claims 1 to 19, comprising a medium
selected from the group consisting of:
(a) a medium for Salmonella having a composition
substantially containing an appropriate amount, such as 3 to
7 g, of tryptone, an appropriate amount, such as 1 to 6 g, of
yeast extract, an appropriate amount, such as 5 to 15 g, of
lysine, an appropriate amount, such as 0.5 to 2 g, of
glucose, an appropriate amount, such as 7 to 9 g, of sodium
chloride, an appropriate amount, such as 1.0 to 2.0 g, of
monopotassium dihydrogen phosphate, an appropriate amount, such
as 0.1 to 0.3 g, of sodium thiosulfate, an appropriate amount,
such as 0.2 to 0.4 g, of ammonium iron citrate, an appropriate
amount, such as 15 to 25 g, of magnesium chloride, an
appropriate amount, such as 27 to 33 ml, of 0.4% Malachite
Green solution and an appropriate amount, such as 0.01 to 0.03
g, of Bromcresol Purple per 1,000 ml of the medium (pH of the
medium being about 5.3 to 5.7);

(b) a medium for Vibrio pafahaemolyticus having a

composition substantially containing an appropriate amount,
such as 25 to 40 g, of a salt polymyxin broth (where the salt
polymyxin broth contains an appropriate amount of yeast
extract, an appropriate amount of peptone, an appropriate

amount of sodium chloride and an appropriate amount polymyxin'

KN O A0 T




treatnment. (Disinfecting/Sterilizing Treatnment of the Used Detecting
Appar at us) The second bag-shaped nenbers (48, 64 (or 68), 88, 108) were
broken by strongly conpressing .their covers (42, 62, 82, 102) from outside
using a breaking function of the apparatus as shown in FIGS. 12 to 16 (such
as 49, 461, 56, 53; 73, 74, 77; 93; 113¢ fhereby a disinfectant/sterilizer
(9) (a 5 to 10% aqueous sol ution of chlorohexidine (trade name: "Hi biden";
manuf act ur e® )by aSUApTLIR iRHARMACEWT] GAlcR @ 15TEp, 25 apawy) mensiosed in said
second bag-sha [s 64 r 68) ,88,,108) s f.allen down into.

t he cont a?ne%?. Bﬁgrégﬁgagtuﬁ ta,g“%iﬁpti’ssé\%wapsosssit I%Ot éltoaso‘illum mtré)te'

di si nf ecti nghsapprdpriakp amount, such as 0.1 to 0.3 g, of sodium

thiosulfate and an appropriate amount, such as 0.01 to 0.03 g,
of Bromocresol Purple per 1,000 ml of the medium (pH of the
medium being about 7.0 to 7.4);

(c) a medium for Escherichia coli group having a

compoSition substantially containing an appropriate amount,
such as 26 to 43 g, of lauryl sulfate broth (the lauryl sulfate
broth contains an.appropriate amount of tryptose, an
appropriate amount of lactose, an appropriate amount of
monopotassium dihydrogen phosphate, an appropriate amount of
dipotassium monohydrogen phosphate, an appropriate amount of
"sodium chloride and an appropriate amount of sodium lauryl
sulfate), an appropriate amount, such as 3 to 8 g, of lactose
and an appropriate amount, such as 0.03 to 0.05 g, of
Bromthymol Blue or Bromocresol Purple per 1,000 ml of the
medium (pH of the medium being about 6.75 to 7.25); and

(d) a medium for Staphylococcus having a composition

substantially containing an appropriate amount, such as 5 to
15 g, of tryptone, an appropriate amount, such as 2 to 8 g,

of yeast extract, an appropriate amount, such as 5 to 15 g, of
mannitol, an appropriate amount, such as 2 to 8 g, of
dipotassium monohydrogen phosphate, an appropriate amount,
such as 5 to 6 g, of lithium chloride, an appropriate amount,
such as 12 to 20 g, of glycine, an appropriate amount, such

as 10 to 14 g, of sodium pyruvate, an appropriate amount, such
as 12 to 18 ml, of 1% aqueous solution of potassium tellurite
and an appropriate amount, such as 0.02 to 0.03 g, of Phenol
Red per 1,000 ml of the medium (pH of the medium being about
7.25 to 7.75).

21. The apparatus for detecting microorganism
according to any of claims 1 to 5 wherein microorganisms are
detected through incubating the microorganism in a medium
and observing the changes in the medium, characterized in that
said apparatus comprises

(i) a microorganism-collecting part,

* [+ L M H *



-107- treatnment of inner side of the container (41, 61, 81, 101) including
the nmediumis conducted w thout detaching the cover (42, 62, 82, 102) from
the container (41, 61, 81, 101). Exanple 10 By referring to FIGS. 17 to 33,
the followng nmaterials were used to construct the m croorgani smdetecting
appar atus having the follow ng size™ thés? The size fromthe bottom of the
contai ner (241) of the m croorgani smdetecting apparatus shown by FIGS. 17
and 18 to the topidf a s aedimmbend(249) thereof (i.e. length of the
nicroorganisn}deigfijngi%ﬁg§gggg§gnyps about 201 mMm
wherein at least a part of (i) the microorganism-
collecting part and (ii) the medium can unitedly contact each
other, by the action of the force from outside, during the
incubation of the microorganism, the above-mentioned
microorganism-collecting part (i) and the above-mentioned
medium (ii) being at least located in a storage container in a
noncontact manner, and
wherein, after incubation of the microorganism, at least
the incubated microoréanism and the disinfectant (iii) can
unitedly contact each other by the action of the force from
outside, at least the above-mentioned disinfectant (iii) and
the above-mentioned medium (ii) being located in the storage
container in a noncontact manner.
22. The apparatus for detecting microorganism
according to any of claims 1 to 21 wherein said container
comprises a cover for closing an opening, said cover
accommodating a bag-shaped member which encloses said medium.
23. The apparatus for detecting microorganism
according to any of claims 1 to 22 wherein said container
comprises a cover member for closing an opening, said cover
accommodating a bag-shaped member which encloses said
disinfectant. |
24, The'apparatus for detecting microorganism
according to any of claims 1 to 23 wherein said cover
has a structure for allowing it to hold and carry at least
(i) a first bag-shaped member containing a medium, and
(ii) a second bag-shaped member containing a disinfectant
independently each other.
25, The apparatus for detecting microorganism
according to any of claims 1 to 24 wherein said cover
comprises at least
(i) a first cover-constituting member accommodating
the first bag-shaped member, and
(1i) a second cover-constituting member accommodating
the second banghaped member,
[
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Contai ner (241): a hollow cylinder having a bottom (i nner dianmeter: about
9.0 mm height: about 73 nm made of pol ypropyl ene (thickness: about 1.0
nm) (At the outside near the opening, there were screw threads for
connection.) Rod-shaped part (nmenber) (246): nade of pol ypropyl ene;

di aneter: about 2.5 mm |ength: about 173 ﬁm'rM croorgani smcol |l ecting end
(246b): made of absorbent cotton; an end of "swab" having a nmaxi num

di ameter of about 5 mg.andha hepakited 0ubtdSLINY GAeookdddisn The hol | ow
cylindrical bod\h/ (inner dianmeter:, about 13.0 nm | ength: about 96 nm

length of tRECBREERT P Fo¥t P c%?ﬁ'@ﬁ 1 é’t?o&t5016°‘ﬁﬁ’r‘§l made of

pol ypropyl ene (thizlkness fakoprofedtinn andnergagemntgf beliagcaigmwsddag part

(259) had sg%eg%i rf?%%% and second cover-constituting members so as not
break the first bag-shaped member by moving the second
cover-constituting member prior to use.

27. The apparatus for detecting microorganism
according to any of claims 1 to 26, wherein said second
cover—constituting member is equipped with a cap member
and a means for protection and engagement is disposed
in said second cover-constituting member and said cap member

- so as not to break the second bag-shaped member by moving
the cap member prior to use.

| 28. The apparatus for detecting microorganism
according to claim 26 or 27, wherein said means for protection
and engagement is a combination of a stopper and a guide.

29. A method for quantitatively measuring the number
of viable microorganism cells in a sample or specimen through
using the apparatus for detecting microorganism

according to any of claims 1 to 19 and 21 to 28.
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Partition nmenber (296): a disk with a diameter of about 13 nm nmade of

pol ypropyl ene (thickness: about 1 nm. At its center a connecting nmeans for
a rod-shaped nenber of the microorganismcollecting part was placed. There
were four perforated holes (through holes) in a shape of a fan. The
partition nmenber (296) was engaged wi tth3t he-connecting part (259) of the
cover (243). Cover (247): This (inner dianeter: about 10 mm | ength: about

57 mm length of the head (2§5§T§@c@Qﬁﬁqg§|bgs@gégugﬁth a cap (249)): about
13 mm was made of pol ypropyl ene (thickness: about 1 mm). Inner side of the

connecting part had screw
An object of the present invention is to offer a

microorganism-detecting apparatus where the microorganism
causing a food poisoning can be detected/identified by a

simple operation and also a disposal treatment can be .
conducted safely and surely. Means for achieving the object is
as follows: Thus, the apparatus for detecting microorganism as
mentioned below is portable and enables us to selectively
incubate and detect the microorganism (particularly those which
are a cause of food poisoning) without skillfulness and the
detecting apparatus containing pathogenic microorganism (such
as that which is a cause of food poisoning) can be safely and
surely disposed. Said apparatus is characterized in having at
least (a) a container.(l) for holding a medium which is used
for culturing the microorganism to be detected during the
period of the incubation of said microorganism; (b) a
microorganism—collecting part (6); (c) a means (3) for making
possible a process of receiving, in a noncontact manner with
the microorganism-collecting part, the medium used for
culturing the microorganism to be detected until the

incubating stage of the microorganism; and (d) a means (9) for

disinfecting the medium after incubation.



-108- threads. Ridge (or protruding portion) (297) placed on the inner side
of the cover (243) (said protruding portion ranges to a protrusion (252))
and the groove (299) |ocated at the outside of the cover (247) were made in
such a manner that they were engaged (or geared) each other whereby, when
the cover (247) was inserted into th?mégver (243), they were tightly
joined. Partition nenber (235): This tde of pol ypropyl ene (thi.ckness:
about 1 mm) and its dianeter was about 9 nmm There were four perforated

hol es (through holes) in a shape of a fan. The partition nenber (235) was
engaged with an end of the side of the container (241) of the cover (247).
Cap material (249): made of pol ypropyl ene (thickness:

N
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N
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about 1 mm). Dianeter of the top side (561) which was opposite to the
contai ner (241) was about 15 nm A cover (562) for a cap nenber was engaged
therewith where dianeter of the screw thread (257) was about 11 to 13 mm
and di ameter of the bottom (256) at the side of the container (241) was
about 9 mm Said screw threads (257) engaged with the grooves nmade inside
of said connecting part (245). The screwed part fornmed at the inside of
said connecting part (245) had a suffi€bent width (length of an axi al
direction of the cover (247)) so that the cap nenber (249) was able to be
rotated and pushed thereinto. First bag-shaped nenber (244): an anpul e

(i nner dianeter: about 9 mm |ength: about 43 nm made of glass (thickness:
about 0.5 mm. It received, for exanple, the inproved nedia

i
9

(a) ] 6




as shown in Exanple 11 nmentioned |later and was nmade into an apparatus for
detecti ng Staphyl ococcus aureus, Vibrio parahaenolyticus, Sal nonella or
Escherichia coli accordingly. Second bag-shaped nenber (248): An anpule
made of gl ass (thickness; about 0.5 mr) having inner dianmeter of about 9 mm
and | ength of about 36 mm and receiving a disinfectant/ bactericide as
shown in Exanple 7 therein. After na%d?%dturing the m croorgani smdetecting
apparatus having the above-nentioned constitution, it was -109-
sterilized by a sterilizer using ethyl ene oxide.

——l1 9
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The sterilization was conducted, for exanple, at the tenperature of 30 to
50 [err]C in a gas consisting of about 20% of ethyl ene oxide and about 80%
of carbon di oxi de gas under the pressure of about 0.3 kg/nferr] for about
five hours. The apparatus after the sterilization was placed in a bag nade
of polyethylene film(thickness: about 100[err] m evaporated with al um num
for shielding the light and stored until imredi ate before use. A nedi um of
the foll owing Exanple 11 was used by4pfécing into the above-nenti oned
anpul e (the first bag-shaped material (244)) followed by sealing. Simlarly
were prepared the m croorgani smdetecting apparatuses by referring to FIGS.
34 to 51. Exanple 11 (Preparation of a M croorgani sm Detecting Apparat us
Usi ng
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A—H. 5
-.\.{.'L/

/7)}____:
o

——6a
—6b

FIG. 4



| mproved Medium (i) For a purpose of taking out froman anpule, a liquid
mediumis suitable and, from such a viewpoint, an inprovenent in nmedia was
conducted.” Further, with an object of inproving the specificity to the

m croorgani smand of inproving the operability of the

m croorgani smdetecting apparatus, the conposition for the nmedi um was

i nvestigated whereby there wll be nd héed of usi ng a di sk nenber (7)
hol di ng the antibiotics and an inprovenent was conducted for giving a
selectivity to the nedium At the sane tine, investigation was nade on pH
indicators as well for such an inprovenent. As a result, the media having
the foll owi ng conpositions were found to be appropriate:
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-110- (a) Inproved Mediumfor Sal nonella (1) Conposition Base Medium

Trypt one (DI FCO
(DI FCO

nonohydr ochl ori de (WAKGQ, speci al

speci al grade)

citrate (brown)

FIG. 6

5 g Yeast extract

3 g L-(+)-Lysine

grade) 10 g d ucose (anhydrous) (WAKG

1 g Sodi um chloride (WAKG, special grade)
8 g Monopot assi um di hydrogen phosphate (WAKGQ, sp gr) 1.6 g Sodium -
t hi osul fate pentahydrate (WAKO, speci al

377 |

33

34—

36
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(WAKOQ, extra pure gr) 0.3 g Magnesi um
chl ori de hexahydrate (WAKO special gr) 20.3 g Brontresol Purple (WAKG
speci al grade) 0.02 g 0.4% Mal achite G een solution

30 M (Mal achite G een oxal ate (WAKO, special grade) (0.4 g) was
added to a snmall anount of pure al cohol, the m xture was well ground and
pure water was added thereto to make7thé ttotal volune 100 m) (2) Method of
Preparati on Each of the conponents in the above basic medi um was wei ghed
and 1000 m of pure water was added thereto followed by well shaking and
the resulting honogeneous floating liquid was m xed with 30 m of a 0.4%
Mal achite G een solution followed by dissolving with heating (at 100 [err]C
for 20 i nutes). The nmedi um
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was adjusted to pH 5.3 to 5.7. After cooling, the mediumwas filtered
through a filter of 0.2[err]. (b) I'nmproved Mediumfor Vibrio '
par ahaenol yticus (1) Conposition Base Medium Salt-polymnmyxin broth (N SSU
SEl YAKU) 33 g D(-)-Mannitol (WAKO, special grade)

20 g Sodiumcitrate di hydrate (WAKG, Zpg i al grade) 8 g Sodium

t hi osul fate pentahydrate (WAKG spec? I ar) 0.2 g Bronocresol Purple
(WAKO, speci al grade) 0.02 g (2) Method of Preparation

| —2 |

FIG. 8



Each of the conponents for the above basic nmedi um was wei ghed and 1000 m

of pure water was added thereto foll owed by well shaking to prepare a

~ honmogeneous floating liquid. The nmedi umwas adjusted to pH 7.0 to 7.4 and
sterilized at 121 [err]C for 15 minutes. Imediately after sterilization,
it was cooled rapidly. (c) Inproved Nbopli u1mfor Escherichia coli Goup (1)

Conposi tion Base Medium Lauryl tryptq s& broth (DI FCO) '

35.6 g Lactose nonohydrate (WAKO special grade) 5 g Bront hynol
Bl ue (WAKG, speci al grade) 0.04 g (2) Method of Preparation
Each of the conponents for the above basic nedi um was
O
N
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wei ghed and 1000 ml of pure water was added thereto foll owed by well

shaki ng to prepare a honobgeneous floating liquid. The nmedi um was adj usted
to pH 6.75 to 7.25 and sterilized at 121 [err]C for 15 mnutes. |Inmediately
after sterilization, it was cool ed rapidly. -112- (d) Inproved Medi um
for Staphylococci (1) Conposition Eiagi/cﬁl\{bdi um Tryptone (D FCO

10 g Yeast extract (DI FCO 59 -
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D-(-)-Mannitol (WAKO special grade) 10 g Di potassium
nonohydr ogen phosphate (WAKO, sp gr) 5 g Lithiumchloride nonohydrate
(WAKO, special grade) 5.5 g dycine (WAKG special grade)

16.5 g Sodi um pyruvate (WAKO special grade) 12 g Phenol Red
(WAKG, speci al grade) 0.025 g 1% Aqueous sol ution of
potassiumtellurite 15 m Pbra&diumtel Turite (WAKO

1 g (Pure water (100 nl) was added to 1 g of potassiumtellurite and the
m xture was di ssolved) (2) Method of A@eparation Each of the conponents in
t he above basic nmedi um was wei ghed anf 100 6§ure wat er was added

e

thereto foll owed by well shakin ol p a honogeneous floating quuid.
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The nmedi um was adjusted to pH 7.25 to 7.75 and sterilized at 121 [err]C for
15 mnutes. Wien it was cooled down to 50 [err]C or lower, 15 m of 1%
aqueous solution of potassiumtellurite was added. After well m xing, the
m xture was sterilized by filtering through a filter of 0.2 [err]. (i)
Measurenment of M croorgani sm Detecting Sensitivity and Specificity for
M cr oor gani sm of Each Medi um Contrdlzgtf?ii ns, i.e. Sal nonella (anount:
10[err]cells), Vibrio parahaenol yticus (amount: 10[err]), Escherichia coli
8 group (anount: 10 ) and Staphyl ococcus
(amount: 10[err]), were dispersed in 1.5 m of each nediumto nake the
initial amount as shown in Tabl es to 11 followed by incubating at 37

[err]C for 24 hours in air. | 461
| 49

[

-
|
I
I
48
o
| 42
S L—43
)
-
44
| J
]
—4 |
~——46a
46
FIG. 12 O/,_/46b
\_/



G owt h of each m croorgani smwas judged by neans of changes in color after
the incubation. Incidentally, all of -113- the above-nentioned control
stains were the clinically separated strains and were identified by APl 20
E (trade nane; bioMerieux-Vitek Japan, Ltd., Japan) for Escherichia coli,
Sal nonel la and Vibrio and by APl Staph (trade name; bioMerieux-Vitek Japan,
Ltd., Japan) for Staphylococcus. Id API620 E (trade nanme; bioMerieux-Vitek
Japan, Ltd., Japan), the following is exenplified in a
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positive rate table under the incubating conditions of 35 to 37 [err]C for
24 or- 48 hours: They are Escherichia coli 1 and Escherichia coli 2 for
Escherichia coli; Salnonella arizonae, Sal nonella chol eraesuis, Sal nonella
paratyphi A, Sal nonella spp. and Sal nonella typhi for Sal nonella; and

Vi brio al ginolyticus, Vibrio choleﬁa v,ghbrio hol | i sae, Vibrio

met schni kovii, Vibrio mmcus, Vibrio“parahaenolyticus and Vibrio
vulnificus for Vibrio. In APl Staph (trade nane; bioMerieux-Vitek Japan,
Japan), the following is exenplified in a positive rate table under

i ncubating condition of 35 to 37 [err]C for 18 to 24 hours for

St aphyl ococcus: They are Staphyl ococcus aureus, Staphyl ococcus

(0 77

(b)
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auricul ans, Staphyl ococcus capitis, Staphyl ococcus caprae, Staphylococcus .
canosus, Staphyl ococcus chronpbgenes, Staphyl ococcus cohnii, Staphyl ococcus
epi derm di s, Staphyl ococcus haenol yti cus, Staphyl ococcus hom nis,

St aphyl ococcus hyi cus, Staphyl ococcus | entus, Staphyl ococcus |ugdunensis,
St aphyl ococcus saprophyticus, Staphyl ococcus schleiferi, Staphylococcus
sciuri, Staphylococcus simulans, Sﬂaﬁh@?dcoccus war neri and St aphyl ococcus

Xyl osus. -114- Table 7 (unit: CFU mM)
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M croorgani sm Sensitivity Detecting Apparatus

Before I nprovenent After Inprovenent Kit for Staphylococcus - 3.0 x
10[ err] 1.9 x 10[err] Kit for Sal nonella 3.0 x 10[err]
1.4 x 10[err] Kit for Vibrio 3.0 x 10[err] 3.1 X

10[ err] parahaenol yticus Kit for Ezc%;rgrghi a 3.0 x 10[err] 1.5
X 10[err] coli group It is understood”from Table 7 that, in the inproved
medi a, inprovenment in sensitivity was achieved in all mcroorganisns. A
significant inprovenent was achi eved especially in Vibrio parahaenol yticus.
The followng Tables 8 to 11 show the result of judgnent of each of the

media for the "G |98 104
(a) 15
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i nproved ones havi ng the above-nentioned conpositions as conpared with the

nmedi a before the inprovenent. In the tables, "Food Stanp” is a conventional

name for a device for detecting mcroorgani sns, for exanple, available from
El KEN KI ZAl CO., LTD., Japan (trade name: "PETAN CHECK"), DENKA SEl KEN

K. K., Japan (trade nane: "DD CHECK EkLSEIKEN'") and NI SSU PHARVACEUTI CAL
CO, LTD (trade nane: " SHOKUZAI 'ssul ™ , and "San Coli" is a trade
nane for "Coli forms Detection Paper avallable from SAN KAGAKU K. K.

Japan. -115- Jerr]
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-116- [err] -117 - [err] -118-

256

rea2

235

296

FIG. 18



[err] -119- St aphyl ococcus aureus (MRSA), Staphyl ococcus aureus (MSSA),
St aphyl ococcus epiderm dis, Staphyl ococcus saprophyticus, Staphyl ococcus
haenol yti cus, Enterococcus sp., Bacillus sp., Sal nonella typhinmurium

Sal nonel | a typhi, Proteus vulgaris, Proteus mirabilis, Citrobacter

freundii, Ctrobacter diversus, Klebsieglla pneunoniae, Klebsiella oxytoca,
Ent er obact er aer ogenes, Ent er obact ér® ¢l Bdcae, Serratia marcescens, Hafnia
al vei, Mrganella nmorganii, Vibrio parahaenolyticus, Vibrio fluvialis,

Vi brio vulnificus,
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Aerononas sp., Plesionobnas shigelloides, Escherichia coli (0-157 EHRC),
Escherichia coli (0-55 EPEC), Escherichia coli (0-124 EIEC), Escherichia
coli (0-25 ETRC), Pseudononas sp., Acinetobacter sp., Flavobacteriumsp.,
etc. were used and their detection was conducted whereupon good results
wer e obtained. Relation between thglgkfgoorganisns show ng positive result
and the changes in color of the ned d given in Table 12. It was noted
that col oration was good and the resulting color had an excell ent

discrimnating ability. [err]
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-121- An inproved nediumfor Escherichia coli group nentioned in the above
Exanple 11(i)(c) where Brontresol Purple was substituted for Bronthynol

Bl ue gave a good result in detecting the mcroorganisns in food and food
materials. For exanple, a good result was obtained in the detection of a
m croorgani smin mlk products by the ps,esqf a mcroorgani sm detecting
apparatus (containing said inproved nediumfor Escherichia coli)
constituted according to Exanple 10 (particularly by referring to FIGS. 34
to 51). The coloration was good and the resulting color had an excell ent
discrimnating ability.
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Exanpl e 12 By utilizing a microorgani smdetecting apparatus as shown in
FIG 35 wherein a nedium suitable for nmeasuring nunbers of viable cells is
used, target mcroorganisns are cultured. After incubation for a determ ned
period, the cultured nmediumis measured for turbidity. In the
experinmentation, it is checked whethgr, or, not the nunber of viable

m croorganismcells prior to the iﬁcgﬁégﬂon can be estimated fromthe
resultant turbidity data. (1) To a nedium for neasuring the nunber of
viable cells was added a solution of mcroorganisnms with a predeterm ned
concentration (10 to 10 cells) and the nediumwas incubated at 37 [err]C
for a certaintime (3, 5 and 6 hours, respectively). Mdiumfor neasuring

t he nunmber of viable cells

FIG. 24
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Conmposition per 1 liter of nedium Meat extract 3.0 g
Casei n peptone 15.0 g Yeast extract : 5.0 g
G ucose : 1.0 g (2) The cultured medi um was dil uted
wi th a physiol ogical saline solution to a 2-fold dilution. Then, said
2-fold diluted medi umwas applied to, a gelrbi di reter (such as a device
-122- designed to neasure the bact &4l dens,ity inaliquid nmedium,
McFarl and turbidinmeter (available from bi oMeri eux-Vitek Japan,
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Ltd., Japan; ATB1550) and neasured for turbidity. The results are shown in
FIGS. 71 and 72. FIG 71 is the relation between the nunber of viable

St aphyl ococcus aureus cells and the neasured turbidity data. FIG 72 is the
rel ati on between the nunber of viable Escherichia coli cells and the

measured turbidity data. In this eépgéjnentation, t he nunber of the viable
3 8 cells ranges from10 to 1 |Pd after incubation for 5 to 6 hours

and it is confirnmed that there is a proportional relationship between the
nunber of viable cells and turbidity data. Thus, it is understood that it
is possible to estimate the nunber of viable mcroorganismcells prior to
i ncubation by utilizing the nicroorgaﬁysnwdetecting appar atus according to
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t he present invention. Further, when a suitable incubation tinme and
turbidity is selected, it would enable us to estimate the the nunber of

vi abl e m croorganismcells prior to incubation. A concentration of nmedi um
for neasuring the nunber of viable cells nay be suitably selected in order
to give a suitable turbidity value. Wil e the best node for carrying out
the invention has been described irf aéfgﬂl, those famliar with the art to
which this invention relates will recognize various alternative designs and
enbodi nents for practicing the invention as defined by the foll ow ng

cl ai ns.
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-123- WHAT IS CLAIMED 1IS: 1. An apparatus for detecting m croorgani sm
characterized in that, said apparatus conprises at least: (a) a container
for holding a medi umwhich is used for culturing the mcroorganismto be
detected during the period of the incubation of said mcroorganism (b) a

m cr oorgani smcol | ecting part for taEi m croorgani sns to be detected and
transferring the coll ected nicrooré% Ygﬁﬁ into the container; (c) a neans
for allowing us to holding the mediumfor culturing the mcroorganismto be
detected, in a noncontact manner with the m croorgani smcollecting part

(b), until the
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i ncubating stage of the mcroorganism and (d) a neans for disinfecting
the nmedium after incubation. apparatus for detecting m croorgani sm
according to claim1 wherein the nmeans (d) (means for disinfecting the
medi um after incubation) includes neans for allow ng a disinfectant to be
hel d, w thout contact with the m crogr ism until the conpletion of the

i ncubation for the nicroorganisnltg gégggtected. 3. The apparatus for
detecting m croorgani smaccording to claiml or 2 wherein the nedi um and
the disinfectant are nade in such a manner that they can unitedly contact
each other, by the action of a force applied fromoutside, after incubation
of the mcroorganism 4. The apparatus for detecting m croorgani sm
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according to any of clains 1 to 3 wherein the mcroorgani sm collecting
part (b) and the nmediumused for culturing the mcroorganismto be detected
are made in such a manner that they can unitedly contact each other, by the
action of a force applied fromoutside, during the incubation of the

m croorganism 5. The apparatus for degecting m croorgani smaccording to
any of claims 1 to 4 wherein said #pbdr&tlus contains: (a) a hollow
cont ai ner having an opening at one of the -124-

FIG. 32
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ends; (b) a mcroorganismcollecting part | ocated in said hollow container;
(c) a mediumfor culturing the m croorganism said nmediumbeing | ocated so
as to contact with said mcroorganism collecting part during the

i ncubation of the m croorganism and (d) a disinfectant being | ocated so as
to contact with the nmediumfor cultugi g the m croorgani smafter the

i ncubation of the m croorgani sm 6.2 ﬁﬁg épparatus for detecting

m croorgani smaccording to any of claims 1 to 5 wherein an antibiotic
substance is added to said nedium 7. The apparatus for detecting

m croorgani smaccording to any of clains 1 to 6 wherein an antibiotic
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substance is contained, at |east a part of said antibiotic.substance com ng
unitedly into contact with the nedium by the action of an external force,
during the incubation of the mcroorganism and at |east said antibiotic
substance and the nedium being |located in the storage container in a
noncont act manner. 8. The apparatus for detecting m croorgani sm according
to any of clains 1 to 7 wherein ni & b6t §dni sms are det ect ed t hr ough

i ncubating the mcroorganismin a nmedium and observing the changes in the
medi um characterized in that said apparatus conprises (i) a

m croorgani smcollecting part, (ii) an antibiotic substance, (iii) a nmedium
and
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(iv) a disinfectant, wherein at least a part of (i) the mcroorgani sm
collecting part, (ii) the antibiotic substance and (iii) the medium can
uni tedly contact .each other, by the action of the force from outside,
during the incubation of the m croorganism at |east the above-nentioned
anti biotic substance (ii) and the above-nentioned nedium (iii) being

| ocated in a storage container in & hdﬁﬁ&ntact manner, and wherein, after
i ncubation of the mcroorganism at |east -125- the incubated

m croorgani smand the disinfectant (iv) can
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unitedly contact each other by the action of the force from outside, at

| east the above-nentioned disinfectant (iv) and the above-nenti oned nedi um
(iii) being located in the storage container in a noncontact manner. 9. The
apparatus for detecting mcroorgani smaccording to any of clains 1 to 5 and
7 to 8 wherein said antibiotic subst%pp 1is (1) located in the

above- nenti oned contai ner, (2) givé% o t'he above nentioned

m croorgani'smcol l ecting part or (3) coated on the inner wall of the
above-nentioned container. 10. The apparatus for detecting m croorgani sm
according to any of clains 1 to 5 and 7 to 9 wherein said

FIG. 37
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antibiotic substance is given to other materials located in saird hol | ow
container. 11. The apparatus for detecting m croorgani smaccording to any
of claims 1 to 5 and 7 to 9 wherein said m croorgani smcollecting part has
a multiple structure containing at.least an inside material and an outside
material and said antibiotic subst§nge 'j | ocated in said inside material .
12. The apparatus for detecting mcr 6}5 ni smaccording to any of clains 1
to 11 wherein said nedium contains a substance capable of changing its

col or according to the change caused by growth of the mcroorganism 13.
“The apparatus for detecting m croorgani smaccording to any of clains 1 to
12 wherein said container has -

T75a
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a cover for tight closing and said nediumis |located in said cover in such
a manner that it is enclosed in a bag-shaped nenber. 14. The apparatus for
detecting m croorgani smaccording to claim 13 wherein a perforated nateri al
is |located between said bag-shaped nmenber and said hollow container. 15.
The apparatus for detecting m croorg n'? according to claim14 wherein a
gui de nenber which can pronote 31@6{ g]falling-domn of the medi um al ong
said mcroorganism collecting part is |located under said perforated

mat eri al .
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16. The apparatus for detecting mcroorgani smaccording to any of clains 1
to 15 wherein said apparatus has an incubation selectivity to at | east one
m croorgani sm sel ected fromthe group consisting of enteropathogenic
Escherichia coli, Staphylococcus aureus, Vibrio parahaenolyticus and

Sal nonel la. 17. The apparatus for quﬁpéhng m cr oor gani sm according to any
of clains 1 to 16 wherein said apparatusS has a structure for allowing us to
di sinfect the mediumused for the incubation under a tightly closed state.
18. The apparatus for detecting mcroorgani smaccording to any of clains 1
to 17 wherein said apparatus has a structure for allow ng us to conduct at
'east (i) addition of a nediuminto a container, '

FIG. 42
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(ii) incubation, (iii) visual detection of the m croorganismcells, and
(iv) disinfecting treatnment of the incubated nmediumunder a tightly cl osed
state after collecting treatnment of the m croorgani smby the

m croorgani smcollecting part. 19. An apparatus for detecting

m croorgani sm characterized in that a, cqver is conposed of: (a) a first
cover-constituting nmenber which coﬁs?(&gtes a first section for receiving a
first bag-shaped nmenber, (b) a second cover-constituting nmenber which
constitutes a second section for receiving a second bag-shaped nenber, and
(c) a cap nenber being |located at one end of said second cover-constituting
menber and at the opposite side of the fitting side (of said second

cover-constituting nenber) for

PGP IIEIENE L O br ot oo or v o
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said first cover-constituting nenber -and rotatably screwed into said second
cover-constituting nenber; wherein, at or near each end of the first and
second cover-constituting nenbers, each end being |ocated at the side of a
contai ner having a space for culturing the m croorganismby receiving a
medi um either a partition is forned 9; menber for the partition is

di sposed for keeping each of said 3 7<1§§- bag- shaped nenbers; said first
cover-constituting nenber being slidably engaged with one end of said
second cover-constituting nenber '
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wherein said first bag-shaped nmenber can be broken to rel ease the nmedi um
contained therein by sliding said second cover- constituting nenber to the
side of said fist cover-constituting nmenber by a force from outside _
(external force); wherein said second bag-shaped nenber can be broken to
rel ease a disinfectant contained t@eggig1by rotating said cap nenber by a
force fromoutside (external force),”and 'wherein one or nore through hol es
are formed in said partition or said partition nenber in a manner that the
medi um and the di sinfectant can be communi cated with said container. 20.
The apparatus for detecting m croorgani smaccording to any of clains 1 to-

19, conprising a nediumselected fromthe group consisting of: (a) a nedium
for Sal nmonel |l a having a conposition -

FIG. 48



substantially containing an appropriate anount, such as 3 to 7 g, of
tryptone, an appropriate ampunt, such as 1 to 6 g, of yeast extract, an
appropriate anmount, such as 5 to 15 g, of lysine, an appropriate anount,
such as 0.5 to 2 g, of glucose, an appropriate anmount, such as 7 to- 9 g, of
sodi um chl ori de, an appropriate amgunt, such as 1.0 to 2.0 g, of

nmonopot assi um di hydr ogen phosphate? %ﬁl%dpropriate anount, such as 0.1 to
0.3 g, of sodiumthiosulfate, an appropriate anmount, such as 0.2 to 0.4 g,
of ammoniumiron citrate, an appropriate anount, such as 15 to 25 g, of
magnesi um chl ori de, an appropriate anmount, such as 27 to 33 m, of 0.4%
Mal achite G een solution and an ropriate amount, such as 0.01 to 0.03 g,
of Brontresol Purple per 1,000 of the di um (pH of the nedi um being -
about 5.3 to 5.7); _
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(b) a nmedium for Vibrio parahaenolyticus having a conposition substantially
contai ning an appropriate anount, such as 25 to 40 g, of a salt polynyxin
broth (where the salt polynyxin broth contains an appropriate anmount of
yeast extract, an appropriate anount of peptone, an appropriate anmount of
sodi um chl ori de and an appropriate apro Qt pol ynmyxi n -128- B), an
appropriate anount, such as 15 to J5 6“ d manni t ol , an appropriate anount,
such as 5 to 10 g, of sodiumcitrate, an appropriate anount, such as 0.1 to
0.3 g, of sodiumthiosulfate and an appropriate anount, such as 0.01 to
0.03 g, :
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of Bronocresol Purple per 1,000 ml of the medium (pH of the nedi um bei ng
about 7.0 to 7.4); (c) a mediumfor Escherichia coli group having a
conposition substantially containing an appropriate anmount, such as 26 to
43 g, of lauryl sulfate broth (the lauryl sulfate broth contains an
appropriate anmount of tryptose, an agPr riate anount of |actose, an
appropriate anount of nnnopotassiuﬁl 'h§ rogen phosphate, an appropriate
anount of di potassi um nonohydrogen phosphate, an appropriate anmount of

sodi um chl ori de and an appropriate anount of sodium |l auryl sulfate), an
appropriate anmount, such as 3 to 8 g, of |actose and an appropri ate anount,
such as 0.03 to 0.05 g, of Bronthynol Blue or Bronocresol Purple per 1,000
m of the medium (pH of the medi um being about 6.75 to 7.25); and

789

—789a

FIG. 52



(d)- a nmedium for Staphyl ococcus having a conposition substantially

contai ning an appropriate anmount, such as 5 to 15 g, of tryptone, an
~appropriate anount, such as 2 to 8 g, of yeast extract, an appropriate
anount, such as 5 to 15 g, of mannitol, an appropriate anobunt, such as 2 to
8 g, of di pot assi um nonohydr ogen pQ 1/h an appropriate anount, such as
5to 6 g, of lithiumchloride, d% %Hlate anmount, such as 12 to 20 g,

of glycine, an appropriate anDunt such as 10 to 14 g, of sodi um pyruvate,
an appropriate anount, such as 12 to 18 m, of 1% aqueous sol ution of
potassiumtellurite and an appropriate anount, such as 0.02 to 0.03 g, of

Phenol Red per 1,000 ml of the nedi £ of the nmedi um bei ng about 7.25 to
7.75). 21. The apparatus for detectli ng m §roorgani sm
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according to any of clainms 1 to 5 wherein mcroorgani sns are detected

t hrough i ncubating the m croorganismin a nmedium and observi ng the changes
in the medium characterized in that said apparatus conprises (i) a

m cr oor gani smcol | ecting part, -129- (ii) - anmediumand (iii) a

di sinfectant, wherein at |east a pgr /p% (1) the mcroorganism collecting
part and (ii) the mediumcan unite Ii cbitact each other, by the action of
the force fromoutside, during the
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i ncubation of the m croorganism the above-nentioned

m cr oorgani smcol l ecting part (i) and the above-nentioned nmedium (ii) being
at least located in a storage container in a noncontact nanner, and
wherein, after incubation of the m croorganism at |east the incubated

m croorgani sm and the di sinfectant (ij%1can uni tedly contact each other by
the action of the force fromoutside;”al '| east the above-nentioned

di sinfectant (iii) and the above-nentioned nedium (ii) being located in the
storage container in a noncontact manner. 22. The apparatus for detecting

m cr oorgani smaccording to any of clains 1 to 21 wherein said contai ner

conprises a cover for closing an opg# sai d cover accommopdating a
bag- shaped menber which encl oses sfid ned} um
1561
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23. The apparatus for detecting m croorganismaccording to any of clains 1
to 22 wherein said container conprises a cover nenber for closing an

openi ng, said cover accommobdati ng a bag-shaped nenber which encl oses said
di sinfectant. 24. The apparatus for detecting m croorgani smaccording to
any of clains 1 to 23 wherein said4c%yegIhas a structure for allowing it to
hold and carry at least (i) a first bag-shaped nenber containing a nmedi um
and (ii) a second bag-shaped nenber containing a disinfectant independently
- each other. 25. The apparatus for detecting m croorgani smaccording to any

of claims 1 to 24 wherein said cover conprises/fi/Lgast
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(1) a first cover-constituting nmenber acconmodating the first bag-shaped
menber, and (ii) a second cover-constituting nenber accommodating the
second bag-shaped nenber. = -130- 26. The apparatus for detecting

m croorgani smaccording to any of clainms 1 to 25, conprising a nmeans for
protection and engagenent, being dispgﬁgg in said first and second
cover-.constituting nenbers so as ndt®Bredk the first bag- shaped nenber by
novi ng the second cover-constituting nmenber prior to use.
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27. The apparatus for detecting m croorgani smaccording to any of clains 1

to 26, wherein said second cover-constituting nmenber is equipped with a cap
menber and a neans for protection and engagenent is disposed in said second
cover-constituting nmenber and said cap nmenber so as not to break the second
bag- shaped nenber by noving the cap pepber prior to use. 28. The apparatus

for detecting nicroorganisnlaccordﬁnb t® Iclai m 26 or 27, wherein said neans
for protection and engagenent is a conbination of a stopper and a guide.

29. A nethod for quantitatively neasuring the nunber of viable _

m croorganismcells in a sanple or specinen through using the apparatus for
det ecting m croorgani sm accordi ng clains 1 to 19 and 21 to 28.
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and ﬁhe ﬁediﬁm (3) enclosed in said first bag-shaped member

(4) was made to fall down into the container. As a result,

the microorganism-collecting end (6b) in the the microorganism-
collecting part (6) dipped into the medium (3) (it was

possible to prevent the stuffs other than the medium (such as
broken pieces of the first bag—shaped member (4)) from
falling-down into the container).

Incubation was then conducted at 37 °C for 16 to 24
hours in such a state that the microorganism-collecting end
(6b) of the microorganism-collecting pért (6) was dipped in a
medium (3) whereupon the color tone of the medium (3) changed
from red to yellow in some of the cooking device (chopping
board). Thus, the presence of Staphylococcus aureus was

confirmed. The cooking device where the presence of
Staphylococcus aureus was confirmed as such was wiped for

several times with a gauze moisturized with a 0.2 to 0.5%
agueous chlorchexidine solution ("Hibiden" (trade name);
manufactured by SUMITOMO PHARMACEUTICALS CO. LTD., Japan)
followed by washing for ten minutes with tap water. The
cooking device (chopping board) which was treated by cleaning
with invert soap and washing with water as such was subjected
to a test for detecting Staphylococcus aureus as same as above
whereupon the color tone of the medium (3) was unchanged but
was still in red.

The meant that no Staphylococcus aureus was detected.

Thus, it was confirmed that Staphylococcus aureus could be

effectively removed by the above-mentioned disinfecting
treatment.

(Disinfecting/Sterilizing Treatment in the Used Apparatus
for Detecting Staphylococcus aureus)

The second bag-shaped member (8) was broken by
strongly compressing its cover (2) from outside using a
cémpfessing de&ice;(a "breaking device" in a broad clip-shaped
one) (not shown):whereby a disinfectant/sterilizer (9) (a 5 to
10%:aqueous;solution of chlorohexidine (trade name: “Hibiden";
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(57) Abstract 562
A bacteriom detector with which food-poisoning bacteria can be detected and identified

through a simple procedure, and which can be treated so as to be safely discarded without fail. The

detector is characterized by having at least (a) a vessel (1) in which a medium for use in culturing a

'| bacterium to be detected is held duiing:the culture, (b) a bacterium-collecung part (6), (c) a means

(3) for keeping the medium out of contact with the bacterium-¢ollecting part until the culture, and (d)

a means (9) for sterilizing the medium after the culture. The detector is portable and makes it 256

possible to selectively culture and detect bacteria, especially food-poisoning bacteria, etc. without

requiring skill. The detector, which may contain pathogenic bacteria such as food-poisoning bacteria,

can be safely discarded without fail.
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