1 Assenbly and Method for M crobiol ogical Analysis FIELD OF THE | NVENTI ON
The present invention relates to the mcrobiological 5 analysis of a liquid
sanple in a pressurized flow. BACKGROUND OF THE | NVENTI ON Units for
the m crobiol ogical testing of pressurized |iquid sanples conprising a

m croporous nenbrane through 10 which the liquid is filtered under pressure
are already known, particularly fromFrench patent 2 802 942. Such
units conprise a bodyefpryagm titdungda rbiqui drdo edficht enegh gnds a body for
draining this liquid away, the adm ssion and drai nage bodi es of these units
bei ng | ocked 15 together on each side of the filter nenbrane, thereby
sandwi chi ng ttHiESPnehbFainellole I8N annul ar area with the interposition of a
seal . Locktng bsecaeht evedebyidransl ofe S rangicbke riatebiagodabs, which

are brokep after filtration inorder to. 20 disconnect the two bodies and thus
a liquid sam%%et%gvﬁl$ressur Zed oW

. ana& S1s 0 . . .
gain access to he  relbrane; Subsequen I's menbrane can be gripped with
forceps via its edge to be set down on the top surface of gel growth nedi um
whi ch was pounredchefior ebandis ntvorargnoew ng cassette such as a petri dish, for

exanpl e. SMARY O, [HE FIVENTLONPROBLEVD, THAT JLE LIVENT] DILLS, TOSLVE
The invention aims to provide a mcrobio o%u cal ana ys@is as en%fy which is
simlar but diduhd swteismecIW siTiplder 2antl Trore treki diim g chahiel €19y educi ng
the risksoof wdetactimg fiaksed pasi tives)randuatet hgrsaperd i M c0psiMZe,
per f or mance f)%ro_wgr owi Pgicna Cr.9-0r gni §rrésncthhat By Qag 2b§ . col l ected on the
menbr ane (red(um ng Fhe T s]ks of gertnec ing fa1'se ne a?| veg]. MEANS OF SOLVI NG
THE PROBLEMS Sudlp ehiss epelP e invierty ofrproviddesirg m ckobilsl dgi cal
anal ysi s assenblsiicerphi Sindg a Hddt radd ofrdiitnandia gelquid away, the
admission and drainage bodies of these units being locked
15 together on each side of the filter membrane, thereby
sandwiching this membrane over an annular area with the
interposition of a seal.
Locking is achieved by means of frangible latching
tabs, which are broken after filtration in order to
20 disconnect the two bodies and thus gain access to the
membrane; subsequently this membrane can be gripped with
forceps via its edge to be set down on the top surface of
gel growth medium, which was poured beforehand into a
growing cassette such as a petri dish, for example.
25
SUMMARY OF THE INVENTION
PROBLEMS THAT THE INVENTION IS TO SOLVE
The invention aims to provide a microbiological
analysis assembly which 1is similar but at the same time
30 simpler and more reliable to handle (reducing the risks of
detecting false positives) and at the same time optimize
performance for growing micro-organisms that may have been
collected on the membrane (reducing the risks of detecting
false negatives).
35
MEANS OF SOLVING THE PROBLEMS
To this end, the invention provides a microbiological

analysis assembly comprising a filtration unit and a gel



growt h medi um cassette, the said filtration unit conprising a filter nenbrane
and a body provided with the said nenbrane, and the said cassette conprising a
body containing the said gel growth nedium the latter having a surface 5
designed to be covered by the said nenbrane, wherein this m crobi ol ogical

anal ysis assenbly is characterized in that the body of the filtration unit and
the body of the cassette are configured in such away as to cooperate in order
t? 0ﬁcupy_g raﬁfs;tved ﬁl@ﬁﬂﬁﬂlO!ﬂagébNﬁE,Cll;tHe}"lesa?E&imﬁiridf’tQ_agQMﬁ!’ﬁnlhgc&ﬁpﬁ_ﬁéidqgsu;’faﬁe
of the sai e nmedi t ody t he sai.d, unit . e ny, of the
sai d cassett%1 eéfgggm%i n%ergbruua}r%peg%\?vi t% aﬁo?%t e?fr?%dﬁdé%ée gﬁgg, : er esloénldv\hen t he
sai d stops afemPragontaed Wid hFeore canethes, Ceer ¥91N0r at PeAYuAPRtahi tche gel
grow h nedi umheassetd egal e eaehni man ukd |tHer mediat enposhyi an swr hich the
sai d_menbrane, I.g away brom the said gel ar owt b nedium, and it 15, ngssible that
at | east one of the two stops 1S renmoved So as to a}?]fow’the saldtfﬁtration
unit to nove EsaPLALCSHI | MtekiEdi at e epdsi tionchtas teé 26di d 'nedtadd
position. 20Rkagbag bhetid |t1atda@AcUNLbiONatdecassett efi Bhancisierdedi at e
position increases ntgnleur ggeal%abgdclht A ofaacgl ons pcerof %rrg%g by an gperator,

t her eby ensuring tHhat “the unit 1's posiy{l}énea in advance and cent eredt on the
cassette bef oreuphe aneristanle 1o 1ddded o tHehgelhgriovittr anedi arife twhitdle i n 25
t?rn makes Llft%i@p%lh&f@é'esoﬂ\oﬂﬁe sé 4] eg"elarljidmlh_em’e@lﬁhﬁbgﬁbe body oflhenddresence
of a renovabl e.stop ensures .that the rane_is place n uni f orm cont act

o th he gel 57 owl edr i 4fter"1h6 Stop tne®t Ehovads bR i dni 1T aunt 1y

m ni m zi ng tREVWiPERS th&D &y Pockersipay Beray betweemnnt W& <30 t?‘f@nb’?éaln?b and the
gel growt h nedicgm asknce suchapeckets can Leeahkty, i ohibirt1ther grrowih of

M cro-organi sps present _on t h(e)wggrrbgngge and t hu(ésttceausaere1c alese negatives.

In addition, “Stch “an agsean% grisur s that there is no need to separaante t he

menbr ane 1br omnthene il ¢ vat Poalbhdv . 1Af térichi | that Fohd anmbperat 6 sivpl y cones

into contact fwiotihthhe shodyqgef &hesfi Iddatign auAi ttwithputseves ham ng to

hand] e the emranco Uy Troops, LRL,EXRIPLE, 05,88 d2ned N5 aggemdly o
said filtration unit to move from the said intermediate
position into the said nested position.

20 Placing the filtration unit on the cassette 1in an
intermediate position increases the repeatability of actions
performed by an operator, thereby ensuring that the unit is
positioned in advance and centered on the cassette before
the membrane is added to the gel growth medium, which in

25 turn makes the operator’s work simpler and more reliable.

The presence of a removable stop ensures that the
membrane 1s placed in uniform contact with the gel growth
medium after the stop was removed, thus significantly
minimizing the risks that air pockets may form between the

30 membrane and the gel growth medium, since such pockets can
locally inhibit the growth of micro-organisms present on the
membrane and thus cause false negatives.

In addition, such an assembly ensures that there is no
need to separate the membrane from the filtration unit.

35 After filtration, an operator simply comes into contact with
the body of the filtration unit without ever having to
handle the membrane with forceps, for example, as was done

in the assembly of the aforementioned prior art, and thus



t hi sassenbl ysignificantly m ni m zest heri sksof contam nati on. By virtue
of the assenbly according to the invention, aconbination of optim zation and
sinplification of 5 operations involved in transferring the nenbrane above the
gel growt h nedium cassette and then bringing this nmenbrane into contact with

t he gel growth nedi um enables to reduce the risks of incorrect m crobiol ogical
analysis in terns of both the detection of false positives and the detection
of 10fal se negaki veSssembly ACgorididagttio saommipriekerrechd eattgres, fqar reasons
of sinplicity and ¢convenience in terms of both production and use: the said
renovabl e stop i's configured in such a way 15 as to be renoved when the force
with which the uniBYandrtte easslht teswer cughtdénosép togethernekdoeds a
predeterm ned the@ghol-diion of ¢heisaldicenovall e stam eloergsnt o dthe said
cassette;BZOE)%Qet§gig Eggnyggﬁe.gtggaisfgggpectgggtCJﬁ%gggg §g0&§e §§id body
of the cassette by at Ieasf one frangible pof%%on;. T%e sai d fenovabl e stop is
an annul ar rigeg; 9rowth mediupheagapdteanpidcohpri Besnaltd ekl bt eneet1arfor

cl osing 25 aighanmhemtawhi ¢ ths thur thar gefidredndys w waldpiefs tde bodyof the
filtration uq%t and,the_said neng%a §gf§exible wal |- bel ongs

h T13ks ﬁf ngorr %E%rob'olog'ggTeaggi q\terms f
to a lid nested into the 508y 0 he Said unre; e saldcbody of

the filtrati &vtdnithealdséecompri sés f3bacr eral bl e neahstlot #otditignt e sai d
unit in aopodialiisennkfathii<ch the unit can be nested in the said cassette;
According to some preferred features, for reasons of
simplicity and convenience 1in terms of both production and
use:
- the said removable stop is configured in such a way

15 as to be removed when the force with which the unit and the
cassette are brought closer together exceeds a predetermined
threshold;

- the said removable stop belongs to the said
cassette;

20 - the said removable stop is connected to a wall of
the said body of the cassette by at least one frangible
portion;

- the said removable stop is an annular ring;
- the said unit comprises a flexible wall for closing

25 a chamber, which is further defined by a wall of the body of
the filtration unit and the said membrane;

- the said flexible wall belongs to a 1lid nested into
the body of the said unit;
- the said body of the filtration unit also comprises

30 a retaining means of holding the said unit in a position in
which the unit can be nested in the said cassette;

- the intermediate stop of the body of the said unit
is a tubular wall that the said body comprises;
- the body of the unit and the body of the cassette

35 are also each equipped with an end-of-travel stop, the said
end-of-travel stops coming into contact with one another in
the said nested position;

- the end-of-travel stop of the body of the filtration
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iate stop of the body of the said unit is a tubular wall that the
npri ses; the body of the unit and the body of the cassette

h equi pped with an end-of-travel stop, the said end-of-trayel
stops comng into contact with one another in the said nested position;
ravel stop of the body of the filtration 4 unit is an internal

ded by the wall that fornms the said internedi ate stop;
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nmed Shape, t sal sur

%h%t28-8fi£€5%ﬁé%%%%%t§té§;? wal | lying at the periphery of the
A med un . the Said cassette conprises a tubular wall,
relative to whi ch the'sai#iht erdfiddicdte stop Seérteddsapatetal | yhdromal first

the.sa%g ge
. . . el gr thlﬁ medi um
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first side face of the said wall, and the said end-of-travel

stop extends laterally from a second side of the said wall;
and/or

- the said gel growth medium has a domed shape, the
said surface of the gel growth medium that is designed to be
covered by the said membrane having a convex shape.

In the second aspect, the purpose of the invention
relates to a method characterized by comprising the steps
of:

- selecting an analysis assembly as explained above;

- engaging the said unit on the said cassette until
the intermediate stop of the body of the said unit comes
into contact with the intermediate stop of the body of the
said cassette; and

- removing the said removable stop so as to allow the
said unit to move from the said intermediate position to the
said nested position.

According to some preferred features, for reasons of
simplicity and convenience 1in terms of both production and
use:

- a unit comprising a flexible wall for c¢losing a
chamber, which is further defined by a wall of the body of
the filtration unit and the said membrane, 1is selected as
said filtration wunit, and the step of removing the said
removable stop comprises a step of exerting a force that is
above a predetermined threshold and can bring the said unit
and the said cassette c¢loser together by compressing the
said flexible wall of the said unit;

- a wall configured in such a way as to deform under

force that is smaller than the force required to remove the



20 the internediate stop of the body of the said unit cones into contact with
the internediate stop of the body of the said cassette; and

renoving the said renovable stop so as to allow the said unit to nove fromthe
said internediate position to the 25said nested position. According to
sone preferred features, for reasons of sinplicity and convenience in terns of
both production and use: a unit conprising a flexible wall for closing a 30
chgnbﬁr, V\hid%ﬁiﬁts)swﬂﬂh§rsedl@;dt@ad?jBysaiwdllefxg{blbh@abpﬂy of thedfi Ihtrati on ]Emit
and the said nmenbran is. s cted a i.d filtration unit, and.the . step o
renmoving the said reﬁho%a%?legsf%%h%dorr%?r?pgrelsseas S e%amﬁqlélgersttleﬁg B force that is
above a predétér itardot heestiol'd ahe €aadbiihly he saisdidniresanpdte hearshi d
cassette cl oserstogetherqgby.icenphessd-ng-d:=he ssai d-411exictblie wal khef 4Aiel sai d

uni t Spvall coutigured in such away asto deformunder farge that is
smal | er tﬁanm[ﬁle force req ired t0 renpve th sai d svfop i s"selected as said
fl exi bl e wal IEhe phePsaf drsistHod EbApFisess@rsanpli Ay step prior to the step of
engagi ng the said unife amildheaspi dn §asisel ttempandea stepstefpsgbaw ng

m cr o-organi sns col | ecgee? an the_sald, 5 nenbrane.duri nigiht he said_sampling
step, which cones after he sntgep of “renpbving the sai dhs op; and’or- the said
sanpling step conprisegetlidlst épsnof: selecting a filtration unit which
conprisesoa peel abl e.f il miediGof id teriinge anpiedetanimened vehume of rdidgui d

t hrough the said unit; _and _.peel i.gg the said film BRI EF DESCRI PTION OF

the said " Gni

DRAW NGS
* peeling the said film.

BRIEF DESCRIPTION OF DRAWINGS

15 - figure 1 1s a perspective view of an assembly
according to the invention, in which a filtration unit
equipped with a filter membrane and a gel growth medium
cassette in the present assembly are shown at a position
where one is nested inside the other;

20 - figure 2 is a view similar to figure 1, separately

showing the filtration unit in this assembly before a
protective film protecting the filter membrane is peeled off
this unit;

- figure 3 is a view similar to figure 2, showing this

25 unit in an exploded view;

- figure 4 1is a side view of this unit cross-sectioned
along a central plane of symmetry;

- figure 5 1s a perspective view showing a separated
body of this filtration unit as viewed from the side,

30 wherein the membrane is sealed to this body;

- figure 6 1is a view similar to figure 1, showing the
separated gel growth medium cassette in this assemnbly,
wherein an additional 1lid covering the gel growth medium is
nested;

35 - figure 7 is a view similar to figure 6, showing this
cassette in an exploded view;

- figure 8 is a side view of this cassette

cross-sectioned along a central plane of symmetry;



15- figure 1 is a perspective view of an assenbly according to the invention,
in which a filtration unit equipped with a filter nmenbrane and a gel growth
medi um cassette in the present assenbly are shown at a position where one is
nested inside the other; 20- figure 2 is a viewsimlar to figure 1,
separately showing the filtration unit i this assenbly before a protective
filmprotecting the filter nmenbrane is peeled off this unit;

figure 3 is a viewsimlmss to ifi gusec?ioshow ng thies: 28ounhg & ns@sp expl oded
view  figure 48,8 thde Mieyaol L hig,unid, crgssisectioned glond. & gentral

pl ane of syrmetr?, fi gure I's a perspective view showi ng a

separ at ed body#séftthis filtration unit as viewed fromthe side, 30 wherein the
menbrane is seal ed-toftibusebody; is a fdeg@henBlisvaew ewrsiiinhar 40 figure
1, showing the separated gel growth rediumGassetie fn this assenbly, wherein
an additional™ 1id covering etphe gel grovﬁj medi umI's nes ed: figure 7
is aviewsimlar toffi¢ir e 16,15sRowitAg ThES TEEEEtR @ iSHeRnCexptbdeting ew,
figure 8 is a side:iview.ofl1t hi's eRssettie T 088 sectitenadnal ong ar€eidds al pl ane
of symetry; __ . ;igrugnesib%ei s;a serg:ttihoneccgls,%ie ﬁeVi ew showi ng a step of
bringing the it Tafion unit toward’the geﬁ growt h medi um cassette.

figurelOi sasecti onal ¥i ewshold ngam 55191t eriredisdtce istep 6fckeenf efPVyr it s unit
on the cassetthe. gel growthi gedeud Ivith ars denviraweShowk Not i StephPfuwdef orm ng
a flexible wall .on the lid of the filtration unit before renoving a frangible

ring in the cassette. figure 12 is a side view showing a step of
covering 10t he gel —gfbuitte sreldi ubs witt Retheo b ane safttier tHies rdfng hies
renoved. assembl QUEE€Sal 3id S @csREtEoned: pesspectinienviaew: of ut hi scassenbl y
at an intermediate centered position as illustrated in figure 10.
gure .
15 - figure 14 is a side elevation view of this assembly

at an 1intermediate centered position as illustrated in

figure 10.

DETATILED EXPLANATION OF THE INVENTION
20 The features and advantages of the invention will
become apparent from the description which follows, based on
preferred vyet non-limiting examples with reference to the
attached drawings.
A microbiological test unit 1 depicted in figures 1 to
25 4 comprises a body 2, a membrane 3, a porous frit 4, a disk-
shaped sponge 5, a peelable plastic film 6 and a 1lid 7.
The unit also comprises two duckbill check valves 8
and 9 and a female insert 10.
The body 2 1is made of polycarbonate and produced by
30 molding as a single piece. This body shown separately in
figure 5 comprises an external wall 15, interrupted at
indentations 47, 48, a frustoconical internal wall 16
converging toward the membrane 3, an annular transverse wall
17 and an intermediate wall 26 positioned between the walls
35 15 and 16, the walls 16 and 26 meeting at the wall 17.
The walls 15 and 16 are connected to one another by
the wall 17.

The wall 16 has an aperture 19 formed between a



15figure 14 is a side elevation view of this assenbly at an internediate
centered position as illustrated in figure 10. DETAI LED EXPLANATI ON OF THE

| NVENTI ON 20The features and advantages of the invention will beconme apparent
fromthe description which follows, based on preferred vet non-limting
exanples with reference to the attached drawi ngs. mcrobiological test unit 1
depicted in figures 1 to 254 conprises a body 2, a nenbrane 3, a porous frit

4, a disk- shapedrsponge:d; @wopeeirable prastie fvbhm Geandida d i gndller- The
unit al so conpr.i two_duckhbil | -c k valyv nd a femal e insert 10.
The body 2 igﬂr?g%ggéfp%% lyoglaggor?gt Eﬁgsn agirlogﬁcgggggr Ogrrbl ding as a single

pi ece. This body shewn2Repart ei®y iisn Hisghiensd cohprlisesndaniext edndl 4xal | 15,
interrupted atfrigndentafi ORss 4ducéd&panibustoenni cak siat eshat havakd itl6at
converging toyard, the rembrane 3, .an annylar transverse yal | 17 and

i nternedi ate mallkf%)p05|t|one bet ween t he waﬂl§ 15 and '16,°% e "wal1’s 16 and
26 neeting atforfedwar|ths wall 15. The walls 15 and 16 are connected to one
?notherdby t he malbiéﬂétfﬂﬁéayglLpé@oi%ﬁ% ?ghaggr&péﬁtﬁ%%'fquedabeidwﬁﬂh a 20
arger-di aneter _porti .of thjs wa nd a small.er-di ter portion

of tghi s wal | afgr?iléﬁr%{u#l e aﬁip>erjtsurael ) J?%megsi n|otnheed Vf'ffl mr?leg)e’en of a duct
22 (figure 3LCOrHi sPdubtropR? e atmetktﬁjtesf“icgéfofa thectumt- afhs 4 opposite
end of the apertutead9e1Vbddnapabhulgidd foidedHat tiheewabledSio the

D et ricall weompgelic Nlo pperiue, 80 g secand gpertuie it Liowe 0 1
23. The duct walls 16 and 26 via an aperture 25,

The wvalve 8 1s nested inside the duct 22 at the wall
16, which 1is centered around its flange 28 and Jjoins up

15 against the body 2 via its flange 28'.

In the same way, the valve 9 is nested in the duct 23,
the valve being centered about its flange 29, and the flange
29" of this wvalve joining up against the wall portion that
surrounds the aperture 25.

20 The valves 8 and 9 are calibrated to open only when
the pressure is above a certain pressure threshold at a time
when fluid is placed under pressure in the direction of flow
from the inlet aperture 20 toward the outlet aperture 21 and
to remain closed otherwise.

25 Once the wvalve 8 has been inserted, the insert 10 is
also nested into the length of duct 22 on the aperture 20
side and centered about its flange 27, wherein the annular
flange 27’ of this insert Joins up against the external
surface of the cylindrical wall 15 such that the aperture 12

30 of this insert lies near the aperture 20 of the body 2 at
the opposite end of the valve 8.

The insert 10 in this instance is a female Luer tip,
wherein sealing between this tip and the body 2 is achieved
by ultrasound welding performed around the periphery of this

35 insert.

As in the case of the insert 10, the duct 23 and the
walls surrounding it also form a female Luer tip.

The apertures 12 and 21 are each covered by a peelable



10 23 has an el bowed portion which neans that it energes to the aperture 21
at the opposite end in the space between the walls 16 and 26 via an aperture

25. The valve 8 is nested inside the duct 22 at the wall 16, which
is centered around its flange 28 and | oins up 15 against the body 2 via its
flange 28'. In the same way, the walve 9 is nested in the duct 23, the

val ve being centered about its flange 29, and the flange 29' of this valve
joining up agairAgt ke wed | £ poridien ghadtisur roindshdhe apest use 25. 20The

val ves 8 and [ Li brated. en.onl en.th ressure. | ove a
certain presf%?grghﬁgghgﬁ%egglggt?ﬁetﬁﬁeﬁXf%%i 2i§1§fé§§dgﬁn 5§t%$%§§hre in

t he directiorthef fIEGRNf r /et helinl ethapert bfe 20 PowWarEidhe DuUtI%t aperture 21
and to remi mickesedl of hermicserardbneeot he valve 8 has been inserted, the
insert 10.is al so ge%ﬁedﬁbpéopthe lenqgg o; guct 22'8f t he ggggk%rqj%0_5|de

and centered about its f ange %??tﬁﬁereln thesagﬁﬁ ar ¥I§ﬁ§e

i nsert joins sgpcagainsts tHe eeréinal 45uf dde srrucheceytsndrisdal 1wal | 15 such

that the aperture tRe 30od0f2 thi s insenti skkes peanttheaaperdure 20 ofort he body
2 at the oppgsite end_of the valve 8. : The insert 10 .n.this instance is
o femmle LuoniTE plinafern el Mo taraRlirt b ot N o T bsthrs T hehi eved
by ul trasounduwheidengtpéhforned arduhd t Aenpeyiptteryn gfudhhiss aysery .to As

in the case gfatthe dmsentid}Owntihe duet w231and the wahhs sursoundi ngid al so
forma fenal echLuefri he.a erturgs a1 nd 21 .are 8e %h co%/er ed byse%t%eej]nabl e

strip made of Flexﬁgfgtﬁ astic (n8t skﬁvﬁyﬁir%s SO as to ensure the integrity

of the ducts 222iande2Bebyqridtiest Pagsthiemifalom-the air, which is a potenti al

source of m crobi otpgi cali contsamrt i oN. pEAFdgxilbhe phastiae |d dsahlesi forcibly
nested on the sanme side as tfe ortioq341 of t.he frusiocon{cal ma&l 6.
wWa Q B I 1 1 STIT

The body 2 al'so conbr?gegngp o1 nt etk annul ar TiB 467 6n" t he ed&%k¥ghe of a

f rust ocoAaPcalangorti ennglan Hatanfigcés-t he outside of the unit and is configured
in such a way as tone 1@eseah thils lid, iwhidegntheewaldo 26ndasyeightidacets to
hold the f11tration yoit and.he,gel, WD TRILHM CARSEL! 5ot el T nested

When it is nested within the frustoconical wall 41,
the c¢cylindrical band 32 supports the external surface of

20 this portion via an annular sealing rib 34.

The annular hinge 31 has thin portions configured to
make it easier to deform the 1lid.

The membrane 3 having a diameter of 55 mm is made of
cellulose ester (it may equally be made of polycarbonate or

25 PVDF). This material in particular makes it possible to
obtain microporosity that allows liquid to pass through and
at the same time retain various micro-organisms contained in
the liquid.

This membrane 1is sealed at 1its periphery against the

30 surface 44 of the wall portion 40 forming an annular rim.

Under this membrane, a disk-shaped porous frit 4 is
disposed, which has a diameter larger than that of the
membrane so that it can be positioned next to the portion
40, extends beyond this portion and supports the membrane

35 over its entire surface (figures 3 and 4).

Under this frit, the disk-shaped sponge 5 is disposed,

which 1is centered relative to the frit.

The porous frit 4 is supported, via the sponge 5, by a



The lid 7 is made of pol ypropyl ene and has a sealed wall 30, an annul ar hi nge
31, a cylindrical nesting band 32 15 and an annul ar fl ange 33. The
sealed wall 30 is connected to the cylindrical nesting band 32 and the flange
33 by the annul ar hinge 31. When it is nested within the frustoconi cal
wal | 41, the cylindrical band 32 supports the external surface of 20this
portion via an annular sealing rib 34. The annul ar hinge 31 has thin
portions gonfpiogkﬂéEH%/l@néTBK@lﬂnt 6eg§eia€l][edt Oa%lﬁi{rwtmﬁm kidface 50 o‘f‘hletlmgbrang 3
havi ng a di aneter IS e o ase ester (i ua e made
of poIycarbog§?en8?l§%§P®%Ef. i§mhafgg%aﬁjPﬁ pgiﬁﬁcﬁ%g%égg 3§9¥t2%%§sible to
obtai n m cropefesrtyly hatvars olse| FRofeget 60 pass threugh fand 4t ake Sene tinme
retain vari ousnmhir6ho- Or gani Sis teentanbedind theutdQuiitht Thies mmnbrianes i s

seal ed at5't%eegf'89¢f¥ agal hst. the 30surtace 44 ,of the wall portian 40 .
form ng an annular rim Under tth menbr ane, a di'sk-shaped porous frit
4 is di sposedemiipeh hasha tdicametérPPaiger 4hanat Rt ¥FCtdfe “menbr ane so t hat

it can be EOSi tirrgneldmeﬁm 0i 4 heJaeudt iten t;ﬂa@, f&&%emd%lbﬁg‘oﬁéééiﬁﬁ patdd on agd
supports the nenbrane over its entire surface igures 3.an . : Under
ThreCt it et chofRalEhelping k FE BHEhBECaMLaMEe S A0 i) v to
the frit. Thergotbasspeide £ds4taappéreedicar ahtheaspoged S0d¢harpol yet hyl ene
film6 seal ed against thetsunfiace50yoffdrhengy! indin cahewalibh 26 sosttdhat this

filmhernetically and conpl et el overs the sponge t he porous frit 4 and
t he nenbranelftgndgé %ﬁgyéa%e Ifﬁe%gﬁsuﬁégmtﬁgtg?ﬁgé?r?f)4%%§551ﬁ%38 at a
pr edet er mi nedhpasiteronhpf ¢cont dde2wPih Bhe merbraneld andntvrersfal ¥aplortion 40

via thﬁ SpoEq&th)é. wall 30 Bﬂo&ifd.bljmﬁriiﬁhsﬁmhaggfeo 3t1h%nfdr }at 1 gﬂgh\/ﬂﬁi\lﬁf al bands
(not shown here) so o.ensure that this fi this frit and .the sponge
bosi t1oned beteedn FRdiTare BFard Cogsthal o ot S8 unitr eddy o use
(with thedlidnr? festedtieit oot Hechddy t2aahdn t Heerfidimdefseafedyt Bhe Higlbody)

therefore has, twnd | exibl eoandrdetachable o r ansmerses wahls Gtheowalds)30
provi ded mﬁtqa%ihingequ aqg%gofikg16% y@jch are parallel to each other on the
whol e and cl 6§56 f'He top 15 *aitd °Fh& " bottom of the filtration chamber defined by
the body 2, the walhe302{lor34 Readf ithm 6) lhavi dwp dflacet38 Pordgdyrfdrichg t he
outside of thaaubitsy simple adhesion phenomena (by friction caused by
20 forcible engagement with the wall 30 by the band 32 and the
rib 34, or by sealing or hermetic bonding in the case of the
film 6).
More specifically, and as shown below, a 1lid 7 closes
a reception volume 43 for liquid, which 1lies between the
25 membrane 3, the frustoconical wall 1¢ and this 1lid, while
the plastic film 6, together with the membrane 3, partially
defines a drainage volume 45 for draining this liquid, which
lies under the membrane and includes the space between this
membrane and the film 6. This volume communicates with the
30 annular volume 49 located between the wall portion 40 and
the wall 26; through this volume, as shown below, the liquid
passes (after having been received in the reception volume
43 then drained into the drainage volume 45) so that this
ligquid is guided toward the outlet aperture 21 via the duct
35 23.
This unit, pre-sterilized using gamma radiation, is
packaged in a plastic sachet (not shown here) consisting of

two thermoplastic sheets Jjoined together by a weld bead.



The wall 30 and the film6 are held at a predeterm ned place by sinple
adhesi on phenonena (by friction caused by 20 forcible engagenent wth the
wal | 30 by the band 32 and the rib. 34, or by sealing or hernetic bonding in
the case of the film®6). Mre specifically, and as shown below, a lid 7 closes
a reception volume 43 for liquid, which Lbes between the 25 nenbrane 3, the
frustoconical wall 16 and this lid, while the plastic film®6, together with

t he menbrane Be @ar—,uélig/nqi&f lofie s has 0l Mage dvakupee 45 fomndmainai.ng this

l'iquid, which lies, nder ane and i ncl th ce between this
menbrane and t he fI# hl% q?hne é%hﬁhnlga?g§§mntﬁoth@ gb annulg? vol une
49 | ocated béﬁﬁééhb?%eb%bvq“ﬁéthéﬁeE@P%mdxtﬁég%éPP 2650 tthr ough this vol une,

as shown bel ow, thméig@i dy passesnd@fiber-alavtng beenategetyedetitr tkhﬁjyl’ eception

vol ume 43:th drajn into the dr age, vol.une 4 that this idis
gui ded towar%rl ec%u W%tlgf%ﬁ'ﬁﬁé gTPV|§2tth% b?g; » haﬂ1an Ov?réﬁi
pre-sterili zé«‘d’laﬁlijﬁgc‘@hn#hﬁﬁ%eﬁnéﬁt ICORPTi & pat kbged |q§’l&n§Fa§ﬂcwals]acgﬁet (not

shown here) consicshidngofintiwocd heraopl asti s sheets poineddogethercdy a wel d
bead. 10 86 and several teeth 87.

The wall 84 surrounds the wall 83 and 1is connected to

10 it by a transverse wall 99.

A ring 100 connected to this wall by four uniformly
spaced frangible tabs 101 extends transversely from the wall
84 on the opposite side of the wall 99.

The mesh 85 is made up of a series of bars 94, which

15 extend from the surface of the wall 83 facing the inside of
the cassette toward the geometric center of this cylindrical
wall, these rods being connected to one another by circular
ribs (not shown here) so as to form this mesh.

The balcony 86 1is connected to the wall 84 on the

20 opposite side of the wall 99. This balcony has a series of
uniformly spaced teeth 87 projecting parallel to the wall
84.

The lids 82 each have a domed wall 90 connected to a
flange 92 by a cylindrical band 91.

25 The flange 92 has an annular rib 93 projecting on the
same side as the band 91.

An agar-based gel growth medium 88 1is poured onto the
mesh 85 of the cassette 60 (which at that point is in an
inverted position by comparison with the position shown in

30 figure 8, the stopper 82 located near the teeth 87 having
been removed beforehand) so as to cover this mesh and show a
convex surface 89 designed to be covered by the membrane 3
in the direction of the 1id 82 that has not vet Dbeen
removed.

35 Each 1id 82 of a ready-to-use gel growth medium
cassette (figure 12) is nested within respective free edges
of the wall 84 (these edges are subsequently positioned
between the band 91 and the rib 93 of the corresponding 1lid



The entire length of this weld bead is peel abl e by hand. The gel growth
medi um cassette 80 will now be described below wth reference to figures 6 to
6. The gel growth nedium cassette 80 has a cassette body 5 81 and two
identical lids 62. The body 61 has an overall cylindrical shape and conprises
a first cylindrical wall 83, a second cylindrical wall 84, a neshed plate 85,
a bal cony 86 and several teeth 87. The wall 84 surrounds the wal
83 and is comnectied 42hlQ idadera 49 ansverseowaldhO%edium frof rding 400

connected to,thi. | four uniformy.spaced frangi ble tabs 10 xt ends
transverselvk?ﬁéﬁgrﬁéemg¥PC§§eonu¥%%%%%ﬁ%§i e g%%e?% t%@f%wx?wiﬁghﬁﬁ% mesh 85
is made up ofteghs@r FeRPOft bar g4 mafhnghtls &@sshd’aflilott hé Se fbaee ©f the

wal | 63 faci ngosheti nsi tiee ofe 1t hg Gassattieut omerd dHe geeaetr kereei er7 of this
cylindrical wall,, these rods heing.,con t ed to _one, anot her circular ribs
Chot "Shovg her) T R T R L R R s PSS R BgBL R o pe
wal | 64 on the 20 ®pposiPteé sidehdt thE<hal | 299Xt Thes Bal domy iKgs a'seri es of
uni formy spacedst eet pr8/ed ojieClyieng gpatahl@ddion tdre fwakhl a84ing 1ike alThe lids
82 each haves%cgoned malhlquconggcggd to qjk!ggge.QZrQX %xpyllndrlcal band

91. 25The flangelﬁﬁ has an annular rlﬁmﬁﬁlprOJ iﬁg on the same side as the

band 91. AnTagarebagsedvgel "growkh credetnt 68 si st lourdss iored  t He nesh 85
of the cassetdr@e60tbWhighl oty tdratrapel Nntol S11d art ivivekt edspesi toncHur

conpari son “‘E@h?h; €£§|£éé%}f%g wn_i-n 30 fi u&gd§&ntggsgé99 er Wgeégggted near

the teeth 87 ‘havi ng gen renove .Bﬁ?br%ﬁaﬂ: so as to cherE?his mesh and show
a convex sur ftdce 189 dégi ghedheo Behcotered=By drhethenbiane B9 tTesStdi recti on

of the lid 82t hat hastpet1yetobeen: remved. a gel grEaeh hitdid2 ofowr,

ready-to-use gel growth rcipith, medium cassett fi,gure_12) is nested within
respective fﬁ%@ e SgsegﬁefhgfméﬁF gie theO%dggé ggaﬁsﬁég%%u%%¥?vi§8%itioned
bet ween tthe bawdo9ndame thesei bvo3léflst ke coravespondivng liicgpagg of one

cassette relative to another.

The way in which a microbiological test is performed
using a unit and a cassette according to the invention will
now be described.

20 First of all, an operator performs a sampling step,
that 1s, the operator takes a sample for analysis (a
membrane that may contain micro-organisms, as used herein).

To do that, the operator opens an individual sachet
(by parting the two thermoplastic sheets at the peelable

25 weld bead) in which a unit 1 is contained, in order to pull
it out therefrom by grasping it at the indentations 47 and
48 of the body 2.

The unit is then engaged within a clamp (not shown
here) having two jaws on which the 1id 7 and the film 6 are

30 disposed, to enable them to withstand the pressure of
flowing liquid.

Once the unit 1s fastened at a predetermined place
using the clamp, the operator peels off a plastic film (not
shown here) that blocks the inlet aperture 12 of the unit

35 and then connects the inlet female Luer tip 10 of the unit
to a male Luer tip (not shown here) connected to a filling
pipe communicating with a reservoir (not shown here) of

pressurized liquid via a tap (not shown here).



82) in such a manner as to protect the nediumfromair by having the concave
surfaces 97 of the lids face toward the nmeshed support 85 and naki ng the doned
wall 90 of the Iid 62 closest to the Oel geowth nedium hold the concave
surface 97 5 and the convex surface 89 of the gel growth medi umtogether.

The wall 99 has sevehal apestureshn@d preaMisdedt v & hpventsct dipmeventrtihe gel
growt h medi um fé&ﬁf&t ddKe A& S%twntsuraogﬂe&@' %gle' %u%%e\éh%%mfaﬁ‘% lidis
renoved. The gel growt ium cassette Is esl gne order to
sinplify storages?® t'dPalPo FE2td HENESPEISE oGt /wi th ot her identical gel
rci gth medi um cassetrhes, ophesteimn tthent oppeéiataf tthe dish ofo a lgelnggr anth

medi um bel o rests, ocqogh%h%aggg%l drf he dishoof . a.gel,or gubn; pedigyn above,

the free edges o e teet the dis ove partially 15 surrounding
t hese two Ildseff%ﬂFplree\?’eﬁ?rany sl i ppage of one cassette relative to another.
The way in which a mher obi@ligi eaknt esdsdess penbﬁgneuhmsungta DI tirandha

cassette accor(giﬂ_:gbtl%nt & |{ﬁ/en£ho&%l | fgé)ly\{:%:e4ge§gﬁéb égfér% %f ﬁll an

operator perforns a sanpling st eg t hat er at o es a sarrple or
anal ysis (a netbiuie haPeRmyieohtal i im it Yergan émsfl]a%s SRR
To do thatiot h@ohﬂﬁ ai or appenscan dendhnyi dual psachetr{uyn paiid | ngmbhend W

thermpl astic sheets,at thengel shle g0 pel dibead) Tnuhi ohy g Ribnl Lofs

contai ned, in or om by gr aspl ng it
i ndent ati ons 4ﬁllaﬁﬁt48’noﬁht>ﬂ% podyre arrow A (FHgfmi% «is then engaged within a
clamp (not shown herehcbavhig thaBbjawns mmmmlye slelads7taad stheatkl mu6 are

30 disposed, toce ggl %ﬁggemot 0 Wit hf%%ﬁdd th Fggglyg efggm %\éﬂ %r%pq%q

Once the unit i1's aste at 'a predeterm ne ace
oper ator peel svofinen 45l &8tiycbyf pﬁﬁﬂ%trw reprel Flh%terb%&sth%nﬁﬁlset
aperture 12 ofot hendumiechbanfet hen connects the inlet female Luer tip. 10 of the

unit 1o a mle Luer ip,(not. shoun hers) o ggt et oo fldd | NG PLOG;

conmuni cating with a reservoir ressuri Zed 11 qui Viaa
tap (not showrfher ) thelzdralnage 'Pl@éuélﬁeﬂét (‘)’#t hent géelﬁ@r@\ﬂ? arpradtiedfilm
covering the outdeicsaper tur ec2dt Su@as stioayconnect the outlet fenmale Luer tip to

a drain pkﬂp (not SQ@%@ %%r%%e liquid crosses only part of the thickness
of the frit and escapes from this frit along 1its edge
face 4’ (figure 4).

The drainage volume is thus essentially located in the
volume occupied by the frit 4 and in the volume running

25 radially (transversely with respect to the axial direction
of filtration) around this frit and situated near the edge
face 47.

The liquid then travels from the drainage volume 45

toward the transit volume 49, which lies between the wall 40
30 and the wall 26 and is distributed around the membrane 3 so
that the liquid can reach the wvalve 9.

The leaf of this wvalve, like that of the wvalve 8, is
designed to be opened at the operating pressure of the unit;
therefore this design enables the liquid to be removed via

35 the aperture 21 passing along the duct 23.

Should the operator mistook the inlet aperture for the

outlet aperture, the check valves 8 and 9 prevent the liquid

from passing through the unit by making a pressure



The operator then operates the tap to bring the 5 filtration chanber to the
sane pressure as the liquid, for exanple 3 bar. The liquid then passes
along the duct 22 in the direction. of the arrow B (figure 4) (the pressure is
hi gh. enough to open the leaf of the valve 8), fills the reception 10 vol une
43 and then begins to pass through the nepbrane 3 over its entire thickness in
the axial direction of filtration shown by the arrow. A (figure 4).

ISi ncedt hi s nenbranenber Iﬁﬁt icatldryn sead SméﬂﬂﬁlaﬁiﬁfaCQn4ﬁSL@E thewwal las 4tQ:,h t he
iquid can esgc romthe re ion 15 vo 42 _on ing right

t hrough the esr?%fglr%éfc?hll%konre srooggﬁL ep?rae]?rblrtanfgr%%, e Sugp(ﬁ%ltt%r% isct’ was filtered

t hrough the menbrah€tex el itqai d ieHiér $2¢ hel brdiatage eolPafBa 48t withiss t he
porous frit 4nandltqossesniét atcabeasdi pafnieakky,t20Mpst10fgt hadl i gudich crosses
only part of t.h%St ty’r%knet%se oLfmltthe frai 9 aqlqlesscoa estﬁer om tthi§ ffrriotm atl ong its
edge face 4 B gure , Tﬁe dr aipnage volune is thus essent i al y

| ocat ed in tKeavsl ukes oétupieddsy hECFRIE 4 Bhdunporhedvey ubke riunidi g 25
radial ly. (transveeseky prthefespectrdo the iaxi ahedi teetion: 0f filtdation)
around this frit .and situated near the edge face 4'. The liquid then.
trayels fromthe dr aj nage vol'trre 45 toward the transit vol ume 49, which lies
between the wel | 4Bh30cantkthe Wetl R26-%atd il di stticbuted sdmednd t Hersrenbr ane

3 SO t hatiot herliitquirdmcani E eaght tihe ¥adnetQng its outhetl gadrwofrd hizs neal ve,

| i ke that of R hgaé/atlm\l/e 8 issode,gki1 neghto e %g%necdanat " he joper at ing ressure
of the unit; ther.eLforepflﬁlos resign enables the liquid fo e Ténoved Via 25 the
aperture 21 passing ahonyt Hésddert 233 . Shoul d the operator mistook the

inlet aperture forythe audd efr aper turgid hescheek vahvesdf and Quprevent the
i mui d fron]%%ss£ﬂg %@%B%ggetqgm%gitiQ<3n%%%@gc9 Qﬁ,§§u£§r i%%ide the

15 device.

The bubble point phenomenon means that no gas bubble
can leave a wetted membrane, which in turn means that this
membrane 1is sealed against air, thus preventing any liquid
or gas from flowing toward the outlet aperture 21.

20 In response to this suction, the external pressure of
the device causes the peelable film 6 to be deformed, as a
result, this film tends to move closer to the porous frit 4
and the membrane 3.

As a result, the peelable film 6 thus deformed

25 compresses the disk-shaped sponge 5 against the frit 4. This
means that this sponge thus compressed by the film 6 1is
partially emptied of the liquid it  absorbed during
filtration.

After this sponge was compressed, suction 1is stopped.

30 A vent (not shown here) at the edge of the wvalve 9 of the
device allows a sterile stream of air in, thus allowing the
pressure inside the spaces 45 and 49 to gradually return to
the state where the internal pressure and the external
pressure are balanced such that the film 6 returns to its

35 initial position and the sponge 5, which 1s relatively
elastic and has been relieved of the force exerted by the
peelable film 6 {(therefore has no suction force),

substantially regains 1its initial volume without being



difference to deformthe nenbrane 3 in such a way as to separate it or
probably tear it fromthe support frit. After all the |iquid was
filtered, the operator closes the liquid inlet tap, disconnects the filling
and drain 5 pipes fromthe unit 1 and pulls out the unit 1 fromthe clanp. The
wat er -l aden nmenbrane 3 is supported by the frit 4 in order to prevent it from
tearing when the unit is pulled out fromthis clanp. The operator then purges
the liqui g caontrairneddi mithewl@eﬂniﬁbcﬁﬁﬁ@ tsllaxhé: "R thby w@@,@meqtﬁi ngeléjt i:d)ut | et
aperture 21 to_a_yacuum SOtk [ L qui n_be di scharged by suction
t hrough the dﬁ@?aig.%gs A %hé%;n%%fﬁgfkgﬁégl?gﬁ?%eﬁgﬁﬁbeen renmoved, the
surface of the nenb? aneredvies i'Htsd ddntiecr WSt Atai Vol wse deththesaB agevi ce.

The bubbl e peitntthpheaesenone neassrthatonmo gasHaubbkheieang! eayeida wetied
nenbrane,Bmhkph in t rang%Qséghat this nen%%gggmiﬁ:sealed ag§inst ai.r, thus

preventing anfnfﬁﬁﬁ? or gas(%ﬁgﬁf?lgﬁpﬁal é’uﬁglgflape$¥%?%mél. 201 n

response to tii s t&gct PERSSt het extles ndlegriéssur € ofinfheldevike chEed s he

peel abl e fil meBghpobengefior prdreasea FeSHIdatntshis filmtends to nove closer to
the porous frit 4-£§%%}hetﬁynbrqpej§f AQ)%r%%§u£t,nge Beengﬁg fila%ﬁ t hus
def ormed 25 conpresses the d?sﬁzgﬁ%péb sﬁbn 65 agal nst the ?rf% 4. IS neans
that this spomgeathis de6apressed U leheef ifli?#f% 4 sipafbfalteyienprifed st the
liquid itoabsanbedydugi ngatibh« att othe Afd@IMtLRiSnSpPONgErWas conpressed,
suction is stopped, 30 A vent. (ot shown here) atc the edge pfothe,valve 9 of
the device al¥ows“a”$ eere §%reanﬁb air'in, thus allomnng‘t%e pr essure

i nsi de the spacess4Frand 492ar6 dgrimduabtylaet arayt drehe Hicat 81 ihefe Attt

i nternal pressurecandotbenextetnalyiphessunecargebalanced sughd hat dhe film6

returns to its.initial posjtion.and the. _spon 5.which,is relatively. elastic
Lo hae boen Bat aheat ot Wl ORy 2R NOR P e e Enl o Bl B o
has no sudéti dw toeceyllstibstantially regains its initial volunme w thout being

14 saturated W th wat espdecause -S0aesehiot hey waterriit rusednt on coONt afitnvas

removed Il%h%t %@Sgge&?ﬁlﬁgji&F%%%gét e 8 waL%m%p%%lgéscrggéétwfﬁgalDS Its
vol une, the sponge 57af e sane time absor bs sone of the renaining 11iquid
still 5 cont&ededenncthe daviree, “eSpettally the liquid still present in the

pores of the nmenbranes3 asd in11hecregi opsrieighbasidg st herpr efierr ed f | ow
paths. 20 protecting the gel growth medium 88 by grasping the flange
92 of this 1lid to disengage it from the wall 84 (figure 13)
in order to access the surface 89 of the gel growth medium.
The operator, having thus removed the surfaces 3'’ of
the membrane and the cover 89 of the gel growth medium that
25 are to be brought into contact with one another, positions
the filtration unit over the cassette as 1illustrated in
figure 9 in order to engage the body of the unit on the body
of the cassette.
This engagement operation is continued until the wall
30 26 of the body of the filtration unit abuts on the ring 100
of the cassette, and then the surface 50 of the wall 26 is
brought into contact with the surface 102 of the ring 100 as
illustrated in figures 10, 13 and 14.
The unit and the cassette are thus arranged in an
35 intermediate position centered around to one another. 1In
this state, the membrane 3 is still spaced away from the gel
growth medium, wherein the surface 3'’ of this membrane 1is

facing the convex surface 89 of the gel growth medium, and



After this purging operation was perforned,the operator grasps the peel able
filmo6 in the region of the 10 filmlying near one of the indentations 47 or
48 (figure 2) and renoves this filmby peeling it off. The block 5 and the
porous frit 4 are then pulled away fromthe film®6 and renoved toget her
therewith (since the filmis sealed to the frit at several points), |eaving
onlv the nenbrane 3 secured 15to the wall 40. The operation of

assegbl ijng th;gleféi bt_réﬂ@wifrtiwﬂetd ];o%%ﬂtii’lﬂa]g@{ rgnawt fie rra_didﬂ@f @als;ls,eteae 80 will
now be descri be i reference to figur .. FLrsi. o oper at or
fomoves the 11g 8o a0t hEbrRET e, P B 2P en L Dl e PP

fl ange 92 of Hhing Ithe t'6idi sédgade i sEroAtt Keohar | tedetisgurel 3 ity order to
access the sunbagen89tafst heigekngrewih aedidtte betweenlhehoOpanaiorsndavi ng

t hus rennéedckgersu faces BSfOQ)%hehggyb%%nqjandr%geigovqﬁu%9 g;stq§¥gel
growth me iumtﬁat .gare to benbrougrh it 0 tontact Wit h one anot her,

posi tions thédrithefaktvmantl engver fihed cad¥etitte as illustrated in figure 9 in
order to engage theh@pdye@aﬁtiﬂﬂeezé@ﬂtts Oﬂi'hltshhefcﬂﬁﬁy \,gfoiltzegq;%f heltgt Q;él 'IHH;CeS ]
engagenent operatjon i,s caonti unt.i 1e wal l. of_t 0 t he

P17t aton AL SBars 87 the 1 ng 100 GF thE Shdberfec ard Lhen The Surface 50
of the wall 28lils Btought itfteredont aeduas t Rhehersiaftace 102l wie t Ré rdsng 100 as
illustrated iinifikgueesd 1, fLi3uandii4. The unit and the cassette are

t hus arranged in an é£ﬁ§g qg%%%vgo?ig%gntgeqagyeqmlE%und3t8 gﬂgﬂggﬁ&per. In
this state, the nenbrane .3 1s Stirll sSpaced away rom the gel grow h medi um
wher ei n the swlfieed3" 1of at Kies Lirkerbranest s (Pacihif thie EonvieXosia fracet89 of the

gel growt h mpdicumhneand) , 1 they rar esposhtiened Loncent riceakl yreed@tioe to one
anot her. voluk? Egis position, the operator then exerts a force to bring
the unit and the cassette closer together, either by grasping this unit and
this cassétte betweenredieontdrurty did 5 Wiskerinf ivgersrof bhe handrore by pressing

this assenbl ywcagaiatsti thi $apdecandagal hxedtsappeftace 44, therefore is
changed into a slightly domed shape (its surface 3’ becomes
concave and surface 3'' convex) toward the outside of the
unit (figure 11), and thereby the centers of the surfaces

20 3’7 and 89 move closer to one another without touching.

The operator continues and then increases the force
for bringing the unit and the cassette closer together until
this force exceeds a predetermined threshold beyond which
the frangible tabs 101 break.

25 It should be noted that the threshold at which the
frangible tabs break and the flexibility of the 1id are
chosen in such a way as to cause enough deformation of the
1lid and that this deformation allows enough of a raised
pressure to be c¢reated 1in the chamber 43 to give the

30 membrane a desired domed shape before this Dbreaking
threshold is reached.

When the force with which the items are brought closer
together exceeds this predetermined threshold, the ring 100
is then released and slides along the wall 84 until it comes

35 into contact with the balcony 86. The stop formed by ring
forms is thus removed so that the body of the filtration
unit slides along the wall 84 of the cassette, and then this
wall 84 1s engaged between the walls 26 and 40 of the



The operator exerts this force while pressing on the flexible lid 7 of the
filtration unit so as to deformthe wall 30, and thereby reduce the reception
volune 43 as 10illustrated in figure 11. Because the valve 8 and the
wet nenbrane 3 enclose the volune 43 in a sealing manner (because of the
bubbl e poi nt phenonenon), pressure slightky rises in this reception volune 43.
151 n response to this rise in pressure, the nenbrane held at its periphery
agai nst the sunfaeeidd,utiherefore is changed into a slightly domed shape (its

surface 3' becones.concayv nd_surface 3"_conv rd the outside . of the
unit (figure 11), Talglﬁst%éfae%ﬁnet SCe ngl(rél?gﬁgso?otﬁégségﬁe@%ﬁe S%ea.n%?]BtQ nove
cl oser to onéngdndétkercawtehbat Cctolehi Aeelr end-ofTREagper atdFe¢op®$ hued and t hen

[ nC_rleaSﬁ_S tPG_nf amaehf Qgebmbmgi 39 'bh‘!e_tll:l@idhn%ﬁdjﬁhlﬁs Cglss%%ignmﬁﬂ' Otﬁ&[ h&@}glet her "
until thi rce eeds a predeterm ned thresho yon [ t he frangible
tabs 101 %regﬁ.cﬁgﬁﬁméﬁgﬁf; 6§’n3€gdtPﬁaﬁufﬁgc?h#gsﬁ%L%hgtMﬁﬁﬁcﬁotﬁgmgrangible
t abs break artdet Berfprexi bYPiey oie thell it diferclhogen ithtsuehnbe Way'dd to cause
enough def or gtk aAcofiet herildudeand)that this deformation all ows enough of a

rai sed pressure toDQeicr eta}ged ét” thtekkechg&rb r. 43,0 ngvtehé heemorarrrl%rrbarna e a

desi red doned shape before thi's brea i ng threshol d Ts Feached. When t he
force with whhehsthéareen af et otight 9t oseraddgat Hepdextbedsonhinto

predet er nmbneddnhreshalidn the r kngt1oH, i sithen, r eheasediand-sldedes along the
wal | 84 untig &ta ggesohptgoggn act mgtqﬂphqmp%gcoq¥ %%thgeM%topsz%ped by
ring forns isFi us renoved SO that the %odVDofitﬁe i 'tration th% sl des

al ong the waldrigg ofl¥ hewagset tes arrttHeryt hits watdeB4 tics engaged et ween

the wal ls 26 rarda4900f otheirl@ddiktEatic@Rebni tthe membradBi Sin@ngagengnt

continues to t%%t 0|n5.MQe£g%§£g% uni t andk%Q% casggt?g%%ffﬂpy ggggrthe
0 e unit joins up

end- cf - travel? nésted posi tTon i1 which e wal (-4
agai nst tthe wallth5o0otlkyf ntilferocasgertans arfd ave duarface 44 of the wall 40 and
the surface 103 of rhhes walin 99t hep €OMESat M0 GARt Ak eW the ONgr @notdier

(11900 100, g gl MphThaPhePyLE BT hogE o, Lhe TRUBLALE a0 e
position with respect to the cassette to the position where
the unit 1s nested within this cassette, whereby the

20 operation for covering the gel growth medium becomes by the
membrane takes place quickly and effectively in a single
action on the side of an operator.

In the nested position, the filtration unit 1is kept
secured to the cassette by the facets 51 of the wall 26

25  which creates a local deformation of this wall, and thereby
allows the wall 84 of the cassette to be nested between the
wall 26 and the wall 40 of the unit so that the unit and the
cassette cannot be detached from one another unless a
substantial force is exerted in order to separate them.

30 This assembly 1is then incubated 1in an incubation
chamber for a period long enough to grow the micro-organisms
held in the membrane 3 until they become visible and can be
counted.

Several assemblies <can be stacked on top of one

35 another in the incubation chamber to facilitate storage.

Assemblies can also be inverted in order to limit the
condensation forming on the gel growth medium.

In order to count the colonies once incubation 1is



10 contact with one another, firstly via their center, then spreadi ng out
toward their peripheries in such a way as to drive air toward the periphery in
order to avoid the formation of air pockets between the nenbrane and the gel
growt h medi um because such pockets could locally inpede the 15growth of the
m cro-organi sns (figure 12). The stiding of the filtration unit after
the stop 100 was renoved causes this unit to nove fromthe internedi ate
posi ti OnhWith:olfn@$@e§I &ﬁ, tihdg gaﬁwﬂee tothde IB@fSirtein@ﬂeV\/ﬂﬂfee lﬂ@ Un:atnci S nﬁSted
within this c t [ the 2 erati.on I verin gr owt
Tedi um becomte ity (RS Honby ane | Skas 0| ate doi CERY and ot SAPT YRyt A singl e
action on théosiaenbftmsoperianérs through |thishéifest ed position, the
filtration unit isrtkeptissecur edrdgyitthe C‘@e?cﬁ&ﬁ%l@l bylaf;hg fi&Cq{]cﬁsaﬁ%;l@f lt%che vvalhl
26 25 whi¢h creates | ocal _def ormation this wa an r.eby ows the
Gal L84 of ¢ Re Lhstetfant o b Hadt ad Dot U 't e anl 1758 A the Wl I° 40 of
the unit so thatethenimd &hdctheldadserte atnobabe tdetaeheder ot dite anot her
unl ess a substaant/takhtoreryi soexethed improer donsaeparate themitd®sThis
assembl y i s then focubated i an.ineubatiop, chamer, for a.period Long enough
to grow the mcroporganlsms el'd i n thé menbf ane unti I°°F ey become visible
and can be cdlst edinSeveral assenblifdsrean beesitdekedbhch opref ohdsmnot her in
the incubati enwchanber teof-acidilkat geptonage. on whethssenbli esocaniad so be
inverted in ocra%%r t%o kllégﬁatlgeg cggggnggg on formng on the gel growth medi um
In order to count the Ttoloni s once incubation is 17 conplete, it is possible
either to renove the Rhdatanertoimtfate Woltonies it detdty ohowr fhetfi,s 1id is
trgnsrlagrlent 3 the %@@babgl@sgt@pl aptesnbhredghng hts 4i Qraﬁ@ﬁamﬁri&fg fkmggi bl e
t abs makes it possible to 5.ensure, fromaone unit to anot 00
repeatabili t;?lje&?nggp?cgdéa erer%iarsig C?lﬁ?%sﬂ%%%ﬂ?aobr ce Oatzh has lg)’h(;qdextgnr]tsed to
renove tRé ricdgel00:het hitew iy 100t torstlit iréthgaeonstliaaitias asearperty ndi cat or
for the gel grewhhngedbumecasseif ecosi neexihe FiNgusid stattige didf erent
el ght s, which, #he piiner (0, monll &-prL, AN AL S depending on phet her not the
In yet another alternative form, the removable stop is

not formed on the gel growth medium cassette but on the
20 filtration unit.

In yet another alternative form, the 1lid 7 of the unit
is replaced by a non-detachable flexible wall (designed to
be domed toward the membrane) or by a peelable film similar
to the film 6.

25 The present 1invention is not restricted to the
embodiment described above but encompasses any alternative

form of the embodiment.

30

35



In an alternative formthat has not been shown here, the renovable stop does
not belong to a frangible ring but belongs to an el astically defornable tooth
or rib. In this 15 case, the stop nmay optionally act as a | ocking nmeans (by

| atching for exanple) for locking the unit to the cassette in the nested

position after the filtration unit is slid. In yet another alternative
form the renovable stop is not forned on the gel growth nedium cassette but
on the 20filtration unit. In yet another alternative form the lid 7 of

the unit is replaced by a non-detachabkexrtihexi ble wall (designed to be doned
toward the menbrane) or by a peelable filmsimlar to the filmé6. 25The
present invention is not restricted to the enbodi nent descri bed above but

enconpasses any al ter nat inverflormofi vhe @rodilmentss<3t1y18-@pAliNSng  a 1.
A i crobi ol ogllqa&aam@hy%ﬁ a$§>errbhar goqatu sirBgtR hbhtinat Lepsanid (49) ,and a gel
growt h neglun1c§ss H&e % o ah It&gtlon un| %% cqu;|5|ng:§ filter
nenbrane (3) “and a ‘body ¢ ﬁhﬁﬁ é)dsneﬁbra HBY RS EEE atEd, sai d

cassette 80) aconpr iksidyg éﬁb@dyh(SmﬁC®0ﬁ@adnmﬁqbsan@ gel geownshonediam (88),

the gel gr owﬂs@laedjatg@e(tgg) havi %@r&@&ﬁ@c% (189)y designeghtoihecovered by
sai d nenbrane ( %g greln he 2) of hhe glltr?ééoqhunlt (1) and
t he body (Slﬁe&fgfﬁg a%58t1% (o) a éﬁﬂfﬁﬁﬁW& "“sden er'9as to

cooperate |nE@ﬁdépetd86¢c@bylanﬁés¢edkﬁosnvﬁﬂﬁd|myMwaﬂﬁtmﬁmbﬁqmwah@ /(3)

covers sabd surfacg: (89) Qﬂcod%aJ c)gebs geaut himedi um( 88)ict he) b(&%ﬁ (&) of said

t (1) and, 15 the bod f said tte (80 h d with
"t or ol at e E0%p (36, 100) F-wid Sar Lope (2 (ca%aﬂ?‘gru%eefﬁf%ﬁ e o

contact wi thn@meean@ﬁhEp,cph@@iiﬂ&r%n|qnﬁQHMUp (eEruandat hesged g@%mﬁﬂvnmedlun1
cassggt e (80élnar&i%?ff&rrﬁlen rr@glbirﬁit-@r 5@&“ ﬁgeep@s%iggs&ﬁm chy sai gk n@a_rﬂtz)fanfeopét
:Zast oagagfg?ﬂm%%ﬁﬂtgt lFngfg?oog% gﬁ%&ﬁ& é Cﬁésfﬁ’aﬂVﬁﬁisQSZ%%] Sration
unit (1) 1o ﬁ@vebbﬁonﬂ§él oﬁnw@ﬂdedmaﬁetp©3|6@bnar@ safld aesimec positth on.
2. Assenbly agcongdingetio.claisil, characheri zedn Naid stops (26, 100)
are brought into contact with one another, the filtration
unit (1) and the gel growth medium cassette (80) are each in
an 1intermediate position in which said membrane (3) is
20 spaced away from said gel growth medium (88); and it is
possible for at least one of the two stops (100) to be
removed so as to allow said filtration unit (1) to move from
said intermediate position to said nested position.
2. Assembly according to c¢laim 1, characterized in
25 that said removable stop (100) 1is configured in such a
manner as to be removed when the force with which the unit
(1) and the cassette (80) are Dbrought c¢loser together
exceeds a predetermined threshold.
3. Assembly according to either one of claims 1 and
30 2, characterized in that said removable stop (100) belongs
to the said cassette (80).
4., Assembly according to c¢laim 3, characterized in
that said removable stop (100) is connected to a wall (84)
of the said body (81l) of the cassette (80) by at least one
35 frangible portion (101).
5. Assembly according to c¢laim 4, characterized in

that said removable stop is an annular ring (100).



25 that said renovable stop (100) is configured in such a manner as to be
renmoved when the force with which the unit (1) and the cassette (80) are

brought cl oser together exceeds a predeterm ned threshol d. 3.
Assenbly according to either one of clainms 1 and 302, characterized in that
sai d renovabl e stop (100) belongs to theisaid cassette (80). 4.

Assenbly according to claim3, characterized in that said renovabl e stop (100)
is connected to a wall (84) of the said body (81) of the cassette (80) by at

| east one 35frangible ZpéHetrribQ@ (a]&:la)rdlng to arﬁj Assepbl y1aceor di ng tgo cl ai m 4,
characterized |n t at said.re v bIe ﬁs 0, annular rin%l(%P 2

6. Assenbly &CCoFRHIR %o any one ofs%ﬁ B 116 aracteri ze |njfhat sai d
unit (1) conﬂ@ﬁées1a3flé%rbkélwamw (QOXfﬁﬁbeéloS$ﬁg aWhh@mbéﬁ (88)5haghich is
further defingdibyawal |l (49, (4d) of) tdre hedy2) ©f thechil Erationunit (1)
and said nbra ne é?). : 7, Assenbly according to claim®6, characterized
in that salduPIEX| e Wal 12 (365 "B&fdhgs”to a lid (7) nested into the body (2)
of said unit (1). 7. Assem®lyAsserdidinacclor dichgino fanycloneaferébadmsin to 10
characteri Zed:hia@ ts}aatd saié&ll@g@y 21 ofsdhepdiddgationauniiy (&) ahsoLconprises
retaining mean %g % Id|n sald let to a position in which the unit
i s nested in $&Pd Caskatte'q 6% cording to any one of claims 1 to
8, 15 characteri zed- |rﬁiiﬂmthhGMKﬁﬂ@ﬂnadﬂ%meﬁQM(ﬂmqﬁthelbbﬂy (2)cof’7/said unit

(1) is ajpubularawabli {26) 4 h@lﬁa‘§aé£jl@olgdfd§0@)“§§Sthe flltratlﬂm Assenbl y
according to ne of clains char act dz g n.t ha éhe body (2) of
Fhe unt £ (1) GnaeEHe SOMBEHY T ST OP e M eltE (40) 8P ol et el pped
with an end- of-itr avel asttopit40n 99) , whhild &hd- ofvittr avel nstbps (40,s509) bei ng

in contact wd:Rsene-angiher in said nested position. 11. Assenbly
according to Clalng;o.AgﬁgtﬂCt%&k%g’lng to any one of c¢laims 1 to 8,

15 characterized in that the intermediate stop of the body (2)
of said unit (1) 1is a tubular wall (26) that said body (2)
comprises.

10. Assembly according to any one of claims 1 to 9,
characterized in that the body (2) of the unit (1) and the

20  body (81l) of the cassette (80) are also each equipped with
an end-of-travel stop (40, 99), said end-of-travel stops
(40, 99) being in contact with one another in said nested
position.

11. Assembly according to claim 10, characterized in

25 that the end-of-travel stop of the body (2) of the
filtration unit (1) is an internal wall (40) surrounded by
the wall (26) that forms said intermediate stop.

12. Assembly according to claim 11, characterized in
that said membrane (3) is sealed against said internal wall

30 (40) .

13. Assembly according to any one of claims 10 to 12,
characterized in that said end-of-travel stop of the
cassette (80) 1is a wall (99) provided at the periphery of
said gel growth medium (88).

35 14. Assembly according to claim 13, characterized in
that said cassette (80) comprises a tubular wall (84),

relative to which said intermediate stop (100) extends



25 that the end-of-travel stop of the body (2) of the filtration unit (1) is
an internal wall (40) surrounded by the wall (26) that forns said internediate
st op. 12. Assenbly according to claim1l, characterized in that said
menbrane (3) is seal ed against said internal wall 30(40). 13. Assenbly
according to any one of clainms 10 to 12,2¢haracterized in that said

end-of -travel stop of the cassette (80) is a wall (99) provided at the

peri phery of said gel growth nedium (88). 3514. Assenbly according to claim

13, characteniazedainyt hatmsai dicassetde {(B0)nhconprd sesia tabyl amavalde (84),

relative to whi.ch said_internediate p (100 xtends.20_laterally froma
(et s de of XA Uar A W11 By 2Fand s he SaIF entioor1es agbrmst op 195 ext ends
lateral ly fromda sécoid siide vofllthe said wall. 15. Assenbly
acce\; ﬁi ng to an)éS?mﬁ. OfAsﬁéJde@fib Jaﬁt;@rMmg _5‘(cj<§h§-ﬁ3?%r%i(%§dcia]l:ﬁr&§1aﬂ tsc?ildz;,g\?vlt ]

gro medi um as_a,doned .shape, . sai d.surfa o) gel gro
nediun1thgt f@gaégFﬁﬁ%ﬁa%olBe d6Ver %“%yggéi@ﬁ%g r%ﬂﬁﬁ%%ﬁ E%ﬁnggﬁscéhvex
shape. domed shag®, $eif cruoBieckogfeal canadiysies method, neharractierti zed 10i n
that it conprissegeihgsteps ok cselectipg anianalysisassenpl yeaggording to
any one of claims 1 to 15; engaging said unit. (1) on said cassette (80)

until the intér¥edi at¢Stop (26) of the body (2) of said unit (1) 15 cones
into contact with the internediiatleoosrep E1re0ysof thehbddych8iycofrisad
cassett e (80)in and: {emavidd sai drregpyvable.stop (100) so as to allow the said
unit (1) to nove fromthe said interge iate:%gijtion to.the said nested
position. 2017. The nethod A8c6PdPAg Yo tlHiTh te, charadtd?ized ' ¥itat a unit

conpri sing adfl exebhe Wwald 4°30) for closing a chanmber (43), which is further
defined by walls (40, c4l)qi0f; thebeadyt(2))obnt Reifi khration umit (ddiand said
membrane (3) s selected; as sald fildration unit (1), apd that the

15 comes 1into contact with the intermediate stop (100) of the
body (81) of said cassette (80); and

- removing said removable stop (100) so as to allow
the said unit (1) to move from the said i1ntermediate
position to the said nested position.

20 17. The method according to c¢laim 16, characterized
in that a unit comprising a flexible wall (30) for closing a
chamber (43), which is further defined by walls (40, 41) of
the body (2) of the filtration unit (1) and said membrane
(3) 1is selected as said filtration unit (1), and that the

25 step of removing said removable stop (100) comprises a step
of exerting a force, which 1s above a predetermined
threshold and can bring the said unit (1) and the said
cassette (80) closer together, by pressing on said flexible
wall (30) of said unit (1).

30 18. The method according to c¢laim 17, characterized
in that a wall configured to deform under force that is
smaller than the force required to remove said stop (100) is
selected as said flexible wall (30).

19. The method according to any one of c¢laims 16 to

35 18, characterized in that the method comprises a sampling
step prior to the step of engaging said unit (1) on said

cassette (80), and a step of growing micro-organisms



25 step of renoving said renovable stop (100) conprises a step of exerting a
force, which is above a predeterm ned threshold and can bring the said unit
(1) and the said cassette (80) closer together, by pressing on said flexible
wal | (30) of said unit (1). 3018. The nethod according to claim17,
characterized in that a wall configured to deformunder force that is smaller
than the force required to renpve said stop (100) is selected as said flexible
wal I 30). 19. The nmethod according to any one of clainms 16 to 35 18,

cpar acteri ze@dlget;hag t)?e gmtdhqggm@wél S@s admml |§agglcst§@ngplrl:cr@r d=d,he step
of engagi ng sai.d, unit asse te and a step gr owi ng

n cro- organls%BChCSPT%%f% eﬁhig rd”31( %gdu?l% St%f(ff% fpl i ng step,

whi ch cones after the sftep @ﬁth%ﬂnﬁ¢¢Qfdymgd1§10914400}9 charactQQizethe met hod
according toigl ahatr19;:i € r@gﬁ@,|gegplébﬁgyﬂge%akgesgg@@gng;step conprises the
st eps of:5 selgft%pgka % atlon uni t. (1%é §h co ri ses aepeelable
film(6); THi TG %a Gor edet e mOoRed Vol uite of 15 dm?% °6lgh the said

unit (1); andeelable filgeelding the said film(6).

- filtering a predetermined volume of liguid through
the said unit (1); and
- peeling the said film (6).



