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 fl ow. BACKGROUND OF THE | NVENTI ON Units for the
m crobi ol ogi cal testing of pressurized |iquid sanples conprising a m croporous
menbrane through 10 which the liquid is fiiltered under pressure are already
known, particularly from French potent 2 802 942. Such units conprise a
body for adm ttingzaskhguidat® MeeHdd teredi and & bedyalorngdraiini ng this |iquid
away, the adm ssion and drai nage bodi es of these units being | ocked 15
together on each side of the filter nenbrane, thereby sandw ching this

menbr ane overrl&aPanhutd¥ Ared'TWith the interposition of a seal.

Locki ng i s achi evethdypieasst ofinfeangibl e« atchi ng tabsmiwkbehoasgi brioken
after filgra%%%@ EQ ogggg t.0,.4Q QE%C?QUE921tQ%g%“?i?QQiﬁﬁga”d t hus gai n access
to the nenbrane;ysu%sequeﬁff§ thi’s henbrane "¢an be grlpped“mﬁth forceps via
its edge to be set down on the top surface of gel growth nmedium which was
pour ed bef or ehardrboto @ grrowirngeeassette such as a petri dish, for exanple.
SUMVARY OR THE | NVEMtI SO\%&RO%%Q\/B THAT . T\:iOE i é\é\ﬂE'\@ SQ\Il | S Tp SOLVE The

: . . 1Crobio ng. o ressurized .o
invention ains to provide a M crobi o ogical anal ysi s é%senbpy ichis simlar

but at the sdmeuiines30lsisnpFeregifd wor e relqraplogcts Hamdirener educiytd t he
ri sks of i1det egtiicng frad seipesitiives)i awkcat hhe- sapeekkiee Optdem ZEr e1,f or mance

for arowing nicle. oLgani sie, bhat may.have heen gobl egted, on the membr ane
(reducing the risks of ~de ectVng fal se negéilves). SOLVI NG THE
PROBLENMS ToSthi suehs  ¢dier s et i lorfopriovt dednid finer obi bl vgidcdlo anal ysi s
asserbl v complal siingeachi latpatd asbdini to@an@raigely this liquid 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 vsi s 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 menbgane, i s away . fromthe said rowt h, medi.u and it i.s pgssible that

dest covered eIt said H@H@rgne, wherein % S .
at | east one 6f the two stops 1S renmoved So as to alTow'the “said filtration

unit to m 7enifrehiehedsald #meivhedi st Bosits orhd MG tthécdaild nestted
position. 20Rhacbrgytbe fid tratdorivhi tnod {he wasseltedtntan tatesdmdi ate
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
turn makes theiapenatere Sonofke sidpl efe @angd-omhe neah bapl ehe body offhendresence

of a renovabl e.stop ensures .that, the rane_is. placed, in uniform.contact
G th Lhe el Tr wth odt i AT taro e SFontne=t Sovas s ths SEkhm THERNt PV

m ni m zi ng t KEUAPERS WAGD aiy PockeErslipay BéeRy bethweennt W&e30 tmenbiaite and t he
gel growt h nedicblm asknce suehapeckets can Leeahty, i Bhe birt 1t her QoW tof

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
filtraFion UQEI %qgk%hefsa%doqu?r%Qﬁﬂxmfolo 'cheaggidsfgeXit%é%ﬁ%al%’belongs
to alid nested into the 508y 0 %he sald’unﬁf; Y 'he saldcbody of
the filtratio®wtinitrealdsdecdipri sés F30acr erai hi e neahstlof Aotdingnt e sai d
unit 1 n aopoHatllsennefatives.
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



which the unit can be nested in the said cassette; the intermedi ate
stop of the body of the said unit is a tubular wall that the said body

conpri ses; the body of the unit and the body of the cassette are al so
each equi pped with an end-of-travel stop, the said end-of-trayel stops com ng
into contact with one another in the said nested position; t he

end-of -travel stop of the body of the filtration 4 unit is an internal wall
surrounded byintife iwalan tihatrharmyat hessaieunddermpdiiad evst0Opthat forms the said

menbrane is al ed. agaj nst_t aid internal wall; 5- the said end-of-travel
stop of the ggfsggﬁg ?%t%%ﬁhlﬁt%yfg%pét t he periphery of the said gel growh
medi um t he S d tassettagompri S6s &edbdl ardaalst rietatiseld o which
t he said intamnwedhatevsiop extends laterally froma first side face of the
said wall . and the said end-cf-travel 10stop,extends, |laterally froma second
side of the said majfﬁeaﬁaf%rend 24 Lr?ﬂ%lsgfapg& gﬁ%ﬁw aﬁ%%?ﬁ%]ﬁﬁseh doned

shape, the saifdlstiriageroftichecgébhgrovih thedisaadt hat JeowdsigAéd™t o be
covered by the said nenbiaine haviengeaceanvex sShapabulaknywhhe, seeond aspect,

(he purpose, o Yo Lrueltan o aeaale,e Meohodaharectellpd b s o
first side face of the said wall, and the said end-of-travel

10 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.

15 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

20 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

25 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

30 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

35 and the said cassette closer 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



engaging the said unit on the said cassette until 20 the internediate stop of
the body of the said unit conmes into contact with the internediate stop of the

body of the said cassette; and renovi ng the said renovable stop so
as to allow the said unit to nove fromthe said internediate position to the
25sai d nested position. According st o sone preferred features, for

reasons of sinplicity and convenience in ternms of both production and use: a
gn}_t CS”E” sis@gld?st%ﬁxihé)lfl\waesf ] @#p?iﬂg;x_ablaowghanbgr, hvvhi c_hdi S Irgrt her
efine awll o e_body of the filtration unit,.and t i rane, is
sel ected gs said fiI%%%I?%ﬁgﬁ%?%?aanﬁmgﬁ%j%?eﬁid%ﬂnéﬁgliﬁ&fghgﬁgﬁFgﬁfénnvable
stop conpri séscasseepobf eyt itionghg Foieevthiatol scheboveé dacpredeter mittted

t hreshol d and catedriotg §hevisal dnuntd-ancrtiRessatd icasseat ten ckasersdieget her by
conpressing the said flexibl%'mall.of t he saidEHpi a wal I, configured

n

t; .
in such a maﬁeggr?gedgfé%ﬂgu 8§r5?3f%é%?ﬁ§fnﬁs seIﬂeﬂh¥%hﬁxpﬁ§f%é%%:required

to renove théhesatdrsebprasvdabesbedsasd sdicif PetiBfe wall; the said nethod
conprises a sanpliAgeisd epipr is@mpl Ond her St eprpl-iengaghs10: e sai:d unit on the
sai d cassette, and a.sggggégmﬁgogjngif@ggq&prgggg§ngﬂcthe%t%drogegh%isaid 5
menbrane during the said sanpli ng step, ich comes éyker tﬁeps%ep of  renmovi ng
the said stop; and/or Pthietss éigaﬁpling step conprises the steps of:
selectingoa filtratienfunidrmhi ch Genpeksesnad pealakl eff ilighidOthiddgaring a
predeterm ned volume of, liquid through ,the said unit; and peeling the said
film ’

* 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 1s 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 is 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;



BRI EF DESCRI PTI ON OF DRAW NGS 15- figure 1 is a perspective view of an
assenbly according to the invention, in which a filtration unit equipped with
a filter menbrane and a gel growh nmedium cassette in the present assenbly are
shown at a position where one is nested inside the other; 20- figure 2 is a
view simlar to figure 1, separately show ng the filtration unit in this
assenbly before a protective filmprotecting the filter nenbrane is peeled off
this unit; - figurdd gurie 3 kscaiview sidd hakwt enbigusea 2stghawi ng this
25 unit in anexpleded, vi e Ligyre &iis a.side ylew gl Jhls unidason
Cross-sectione o g a cen raf plrane of synmmetry; hflgure is a
perspective Vidéweshowi ng a separated body of this filtration unit as viewed
fromthe side, 30 wherfeigirthe menbraneai s seakedato thies badyswing an figure

6is aviewsimlar .to figure 1, showi ng the separated ,gel rowth nedi um
cascetts n e Redbn e D o s R e s RS el vl pith
medi umis nested; - figure flilgyee a7 sigdeavitewsiwindar t6ePi gbrectorshioni ng this
cassette in an explieded Wi18W,on the 1ifi gurecr® i 5iacSiddenvie@wofpdtis cassette

cross-sectioned along afrcent.rballe pL ane. ofthsgcmg%tsg)é;ce figures 9 is a

. . emao. angil 1n 1 . . .

sectioned side Vie show ng a step %f Illt)rllngl nsg]@the filtration unit toward the
gel growth nedi um cassette. 12 figur el0issasect isowal P eis RBWP NGANCSVE Miter nedi at e
step of c¢ent emiengetihigsoWdht moMi dhes casseld eembrane affégufieidlrisy avsd de view
show ng a step %f eformng a flexible wall on the lid of the filtration unit
before renoving a frangible ring in the cassette. . ~ figure 12 is a
si de view showi ng a Stg&pesf tovetingstof hengrel Pyfovidt ivedivtmwiath &He nenbr ane
after this riRgewssyrenoyedintermediate centered position as illustrated

in figure 10.

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



figures 13 is a sectioned perspective view of this assenbly at an internediate
centered position as illustrated in figure 10. 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 advant ages
of the invention will becone apparent fromthe description which follows,
based on preferred vet non-limting exanples with reference to the attached
gr gwi ngs. m qrelkelegitadet %&r%ﬂrﬂnt 41 depi ehed 'mﬁlﬂi guresidl 4 05125141@10@' lr): ses a
ody 2, a nmenpran , Qor 0 Lit, 4 i sk- sk ponge 5, a peel able
plastic film a%ﬁgeg ??ﬁp Fl%% Of.E%h%‘%ﬁﬁtﬁgléglggﬁgrfgés two duckbill check
val ves and S and aTfenwbertivisert® £0. Prsethodyd 22t stiadendfofpot vi&Hitborrat e and
produced by 3Gimukdi Bg, ashas singl eoRirgee. tthitscbody sshowar separatied vad n figure
5 conpri ses %%eexternal wal | ted at ndentagions 47, 48,

15, interru i
% cpposlte n Of the 'a é%ture 1# vid dperture Zda
frustoconical i ntérnal mafT(ﬁG convergﬁ%g toward 't he Trenbr ane an annul ar

transverse wadldrme? aAndtah Waltlerfedi ate wal | 26 positioned between the walls 15

and 16, the walls f6amndi261nget bpgoattd henwal | agdrture 20,The waddsidl5 and 16
are connected to.one anpother b he. wal]_17. The wall .16 h aperture 19
For g borweoh 2t g 2l e e A S W Ty ar e

smal | er - di angeerngorProhuEd bfotiissl wdl ItiE6 Frigurfe 8)dudthe apeftur@®@ct9 is
positioned at2zt hesend ofp@wdliGior22ok’ which means that it emerges to the

aperture 21 at the opposite end in the space between the
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



(figure 3), this duct opening to the outside of the unit at 5 the opposite end
of the aperture 19, via an aperture 20 fornmed in the wall 15.

Dianmetrically opposite this aperture 20, a second aperture 21 (figure 4) is
also fornmed in the wall 15, this second aperture provided at the end of a duct
23. The duct 10 23 has an el bowed portiagn which neans that it enmerges to the
aperture 21 at the opposite end in the space between the walls 16 and 26 via
an aake]rtlﬁre 25rip made of ThBezVi&Jl}éle @A&i&estrﬁﬁﬁ | isble bbes dueb 22 aiho tgedvvall
16, ichis nter ar.ound i an 2 n oi ns 15 against. the body 2
viaits flané%%%g. e l%%egﬁl% eoga%%wad%,&tshemvéa\nvde .i}gssy ngg ed inthe duct
23, the val vés8i ngreegnt éréd absut FEsCh| ahge 29, Pardanthel f | amge29'cfof this
val ve | oi ni nghidpopgal dgicdiheomabhipetison that surrounds the aperture 25.
20The val ves 8 and 9f@[r}e{.§ilei %rlgt ggctqigpep QQI ¥O\§@§nlt heegrcegs%rne tihse above a
certain pressure t.resﬁoﬁ at "a time when fluid i's pllja?éeg tinder ‘pressure in
the directiorfadf FEBW 47 oma BeritaPet 4 pelr ttire f2Z0stoward-ahe'agdt Leét aperture 21
and to rgmai n IcI osele om%@vm’ SﬁchS:QMp&l itﬁbef \égweng;@a§n@@m iﬁ&erzlteedgznot hed
insert 10 is sQ nest i nto t ngth.o uct on the .apertur si de
and centered t%ﬁoﬁtdgiet gglfcfear?éfe . ,ru\/?ﬁg?gg%c?%ep%rntnluﬁnar I%Hhagte %fesofed}ehi S
insert joins ayysagai ast thheuekt erndl 1sur fackl vfrachel rcydiaddrd caly well 1tal5 such
that theiaperdeune 1%2i30 1iaf thiiSei Asertahiesengas thenhapestane 20 w©0i1d he body

2 at the opposite .end of the valve 8. The .insert. 10 in this instance is
2 fennle Luer i g VRErarh SEari fg battiedttt TS T hrict e body 3 i's achi eved
by ul t rasoundhélrdnagt perforirednarsudltotthespgeri-phery of this insert. As

}n t he fcasel of themhﬁsem 10,i st heducts Z&MWe\ﬁ@l Iasldsulglrsgtmdsiméot b?l SO
orma femal e er,.The_apertures, 12 a 21 are .each _cower ed. a e
o e o en? b En PR L B 2 L PR L Y RS i1y
of the ddeéts 22 andap3ubir gristeet Prg themfromthe air, which is a potenti al

sourcg of m'hcrobi ot@@h%@bléaﬂt@mnmd Ofs %fnﬁlbﬁiﬁia?' eplasdi @ylhiﬂdﬂil&aﬂ forcibly
nested on the sane sjde t rtion 41 t rust oconi.ca 16.

The body 2 als a0inrT Shety Ha: ROGAE ST & Fib b ShrCie dige=rabe of a
frustoconi cal portVon 41tt hat feides thehout sifte Bfuttrecamiice land lils Efi gured in

such a way ashkO cylindrical band 32 supports the exzternal 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



10 seal this lid, while the wall 26 has eight facets to hold the filtration
unit and the gel growth medi um cassette in their nested position as shown

bel ow. The lid 7 is made of pol ypropyl ene and has a seal ed wall 30,
an annul ar hinge 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. Wien it is nested within the

frust oconi calpowgzlelthglené heicyl iendsd gald bwwm?sz su&poetlsfeth@ ext errfnathesur f ace
of 20this porfion vi gnvéﬂ>ulgg seal | Pgtr|g£ ém herﬂé% %nhglar Ainge 31

has thin portlons cont gure make it easier to The
menbr ane 3 hawnﬁéeaeblﬁ/aﬁ@tf@ts oth%5swg% radéhef resPral 6sétedt ernd(ithemy

equal |y be n&@&b@fan@oByaaﬁb@hatcaeorsaaé PVRE) endintss nater iale IﬂleaMt il ar
makes it possible t obtaln _m.croporasity that allows |igquid to §1through

ter
and at the sane tlne retain various nicfo- of ani sms con arned VA" |qU|d

This menbran@<isrseal édat Ghtes "péti phetiraddl Nt the 30Fue ace 44 of t he wal |
portion 40 form ngrans afful aif's rddAled to thndertt hi s1ABADEAREra B WH Sk shaped

porous frit 4 | di Spos d, Ehlch has a_di apet | arger th at_ o the
menbr ane so that % @an% 05|t|on§ nex r?ogﬁh% %%% |%nﬁﬁ0 Héité;ds beyond
this port|ona@ﬁdtéapﬁ@@mﬁﬁtHﬂ?lﬁéﬁb?énhﬁihﬁﬁﬂ|t@§meﬁfﬁr%6%%ﬂ¥éﬁéh€flgures 3 and

4). 10 Under thhs tekt, uhhe dieskyshapedispongithi shdi spased, naiich is

centered relative to the fri Th rou rit. 4_iLs,sypport vija the sponge
5, by a polyethyle%e fF1n16 éeargg %%alng Ltlhe str 5%% Eﬁ) gg%h %ﬁndrica

wal | 26 so thaerehpsef hhm kepndtlicgably and cenpretlely toversidre ‘S<1)301rﬁge 5, the

porous frit 4tand:the m@nm@wdgdamdtat at hengame 1t izne ensures d)hatnithe frit 4
is 5 held at a _predeterm ned | po§| ion in cqhtact th the nenbr ne 3 and the
"Thi

wal | portion 46 ifa“ t € sponge i's i nF|§“§%a Frit 4

al ong sever alarndands Ph*@tor&mﬁhﬁﬂerfé)ltgéta@nt@héémr @qfha@dthi/sttw Ikmd.\/t his frit
and the sponge pgﬁit&@npd3hetwee&hbhamu@f% held iteget hesce 185 The test unit
ready for us % thtﬁhebdlégaé ne Ed |nto the body 2 and the film®6 sealed to
this body) tHherefdre has fPex fe""Ahd det achabl e transverse walls (the

wal | 30 provided wth @ hi ni?e @ ahd &1inlm &) Wivilch 2adr @ pardfternitedeach

ot her on the psieke ANds Ghose ddedidl 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.



15 and the bottomof the filtration chanber defined by the body 2,

(or the film®6) having a face 38 (or 39) facing the outside of the unit.

The wal |

30 and the film®6 are held at a predeterm ned place by sinple
adhesi on phenonena (by friction caused by 20
wal | 30 by the band 32 and the rib. 34, on by sealing or

the wall

forcible engagenent with the
hermetic bonding in

30

the case of the film®6i. Mre specifically, and as shown below, a lid 7 cl oses
a reception volkuset43e f ¥nddrquirdrhwhi ¢l d iresidbetweealfthe: 25, mamhbr ane 3,

frustctonical wall 16 and, this lid, whi.le th | ic.filmdée,
t he menbrane 3, pa???al?g;deﬁfﬂgélarnf%fﬁagggégfgﬁé 4%§ i

The' enbeanec il Inéllgdésst hetspace between this
menbrane and the fihn &1 Thi S 0InbE GOmNdREEAt €eS0WhER & head8-atulaly vol une

l'i quid, whichiescgsbander

49 Iocateg
e

as shown

| ow,

S .
for draining

rhavi ng

i qui d passes (a

1S

t he

Hggpthfr_mjth

between, the. vell, portion, 0 and the wal 26 \through.this vol ure,
T%e %e Be n recelvedad I n ?%e reception

vol une 43 thewrldrdrhed! i Mara Feddrairages ot uier Y5)cyddnthatat hiald iquid is

gui ded toward thecout et iapertar ex2(l via, thendsigdd plate I Sa Uphticony

ed gghngeggpnptg% %a%;on, is packaged in a plastic. sachet (not
g of t

pre-steriliz
shown here) consistin WO

bead.
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15
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The wall 84 surrounds the wall 83 and 1is connected to
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
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
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.

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

An agar-based gel growth medium 88 is 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
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.

Each 1lid 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

her mopl asti c sheets joined together by a weld



10 The entire length of this weld bead is peel able by hand. The gel
grow h nmedi um cassette 80 will now be described below wth reference to
figures 6 to 6. The gel grow h nmedium 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, aisecond cylindrical wall 84, a meshed
pl ate 85, a balcony 86 and several teeth 87. The wal |l 84 surrounds
the wall 83 and iis conrnect ethdrerlGid ttdypdotdansuey sedvdd Q%m air by A ring

100 connecte hi.s wal | four.unifo spaced. frangi bl b 01 extends
reebetia L tio S s i LS U A W LA s pect B Latril ittt
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 hastpet 1ygtobeen: remved a gel grEaeh hitdid2 ofowr,

ready-to-use gel rcipith nedi.umcassetie (figure 1 Is_hested within
eapactive 28 dagebnhemharndrE Eattbnale Raste & eh SalERt ottt 401 ti oned
bet ween tthe bawdo9ndame thesei bvo3léflst ke coravespondivng liicgpage 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).



11 82) in such a manner as to protect the nediumfromair by having the
concave surfaces 97 of the lids face toward the neshed support 85 and naki ng
the doned wall 90 of the Iid 62 closest to the gel growth nedium hold the
concave surface 97 5 and the convex surface 89 of the gel growth nmedi um
t oget her. The wal |l 99 has several 1apertures 95 provided with vents to
prevent the gel growth nmedium 68 fromacting like a suction cup on this lid 82
when E:Ihe lidis ll’e’:cjfmedpeﬂ_ﬁlﬁolgeth@TF%Blﬁ'e@ifhilmaCap?Bﬁﬂi% iﬁi@th@oxdﬁsﬂrgpeﬁ, in
10 order to sinpli tar o] ow it to be nested to r w ot her
i denti cal geISChreciog .t}%er%reﬁp%%%géésé?t es, 3 egroei %O?rhee o%lﬁi(%&%]feect h%\ér%ﬁqseh of a
gel growt h nédicdntbel 6w ¥ estas ok iPhe (ot tBMY N d=6f) t he dish of a gel growth
medi um above, the free gdgescef thentegidra8ésof thhe whshtaboyeipartimal |y 15
surroundi gg these,tvo, | Lds. 1o, Prevept any. slippage of, ope cpssette fglative to
anot her . The way I n Whi ch”a nicro |oli>og| cal testis pe% or'med "usi ng a
unit and a c&ss@pte ackediding to the invention will now be described. 20Fir st
of a: | ,fan opelrat orhperiiofuas atls@rﬂplgja@gegt eploddathes, dide @]@eraﬁort}teakeiI a
sanpl e for analysis (a rane tha . cont ai.n ,cro-organi sns, .as.use
merei et B b3ang an T i T s achel: by
parting the twouthekpopbastite sitedt ofatheheaperl Abl €125 swehd bead)tia which a
unit IL s cemtamped3 idhDrdesn tpepuhd b QuUkst herehizamddy glagpiang it at the
i ndent ati ons 47rand 48 of . the bo}g%/c 'l;he uni t %s t hen engage within a
7

2. - ]
clamp (not sKowA hérd) havihg two | Aws Son Whi ¢ch-thé Iid 7 and the fi(%m 6 are

30 di sposed, ftidtenabbe tihem wWhehstaeid 4 h€ igressére of flowing |iquid.
Once the unit is fastenethad Rerphedet e/gvped-pl agesusi Hogckdesedame, 4he

operat or peels off a stic. . film.(not, shown here) that bl ocks the inlet
e ture hooot o oiPtPonhe s bk Tutmah, PG PO O Pusre Mot the
unit to acnmalveluger 48i pnindty shovinnhereyheohnect®d the gnftitlrki Ayl pipess

comuni cati ngwrhbB gekiesetaair (not shown here) of pressurized liquid via a

tap (not shown hereg), 12 .The operator .then peels off l asti.c, film
covering the outle %%%rer turweaszfl-s!igeéggt %Q%:%Lh%hec etﬁnéemlgﬁﬁfl%t ?ké(?ra der tip to
a drain pipeG@ﬁ@ﬁSSﬁbﬂndﬁéﬁé§ge volume 45 within the porous frit 4 and

crosses 1t at least partially.

20 Most of the 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 4'.

The liquid then travels from the drainage wvolume 45
toward the transit volume 49, which lies between the wall 40

30 and the wall 26 and 1is distributed around the membrane 3 so
that the liquid can reach the valve 9.

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

35 via 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
al ong the duct 22 in the direction of the arrow R (figure 4) (the pressure is
hi gh enough to open the | eaf of the valve 8), fills the reception 10 vol une 43
and then begins to pass through the nenbrane 3 over its entire thickness in
the axial direction of filtration shown by the arrow A (figure 4).

ISi ncedt hi s nenbranenber Iﬁ'ﬁt icaldrn sead Sméﬂmlaﬁiérfacen4l45u(@gl thewwal |as4Q:,oht he
iquid can esgc romthe re ion 15 vo 43 _on ing right

t hrough the esr?%fglr%%fc?hll%konre srooggﬁﬁep?rae%blrtan%%%. teo0h poﬂ%/tt%r% isct’ was filtered
t hrough the menbrahtex el itqai d ieHiér $2¢ hel brdiatage PeolPafBa 48 withiss t he
polrous fri tf%hﬁndlpcg@ﬁ:sesnié? attﬁbe?%iwnhiealtby.tk?é)]lchsllprE]gt Ia?d! id,']]{(.lg}idl crosses
only part.of the thickness of the frit and.escapes fromthi it ong its
cdge face’s (fFoure ly % Al DGy Lol A 8o CARe e ML 3 oy, S

| ocat ed in tKeavsl ukec oétupieddsy thECFRrIE 24 Ehdunporhedvey ubke riunidi g 25
radially (tramsvensel yowptBveespeet ridn the raxigalyndhr eati apiofifiptraid on)
around this foruitt fagrg §Ms“actle% near the edge face 4'. The liquid then
travel s fromthe drai nage vol trre 45 toward the transit volume 49, which lies
between the wal | 48h30cantkthe Wetl R26-%atd il di stticbuted sdmednd t Hersrenbr ane
3 so thatot hewlikquirdmcani E eagh: tihe ¥adiwetQng its oulherl gadrwafrd hiss vl ve,
like that of the valve 8 is designed,to be opened at,the,operating
pressure(s) of the uni PP hérefore thi's desﬂgn enabl es°t he 14 qwga t 0*he
removed vi a thetapertiyrerdl thassiiag afong the duct 23. Shoul d t he

operator m stook the=h nheit apertiy e forid hesouwkat rapsitaf ecnd heuehack val ves

B and 9 prevent the Liguid irompassing throygh the ynit, by smaking g pressure
13 difference'to def 6rm t he” menbr ane insuch a way as 10 Separate’it or
probabl y lPeardeivictrom t he support frit. After all the liquid was

filtered, the operatorpehesespdher | hgri dhdminetndap, tdascamests pheifd 111 ng
and drain 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



5 pipes fromthe unit 1 and pulls out the unit 1 fromthe clanp. The

wat er -1 aden nenbrane 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 liquid contained in the 10 unit fromthis unit by connecting its outl et
aperture 21 to a vacuum punp so that thissliquid can be discharged by suction
t hrough the duct 23. When nost of the |iquid has been renoved, the
Slﬁlrfg.cgbf)f t&%tﬁﬁﬁﬁé@nei€DWStEﬂt @eﬁ@ﬂ&@.CEor\M@t hfg.itlhei m@itaie tike ko ddewd ge.

The bu e pain enonmenon ans.that. n S . an ave a wette

renbr ane, whEEH R AL OFn HORRETk A Tars PeBrAn PeTRbar it agal nst air. thus
preventing any |i gt d® ofegast f rgmnf [idwitgatonardst Helent 1 ethapsrdigce 21. 201 n
response to thi shsuctieniimhbeaext efnadonpy essute aferbheidevi cgutauses it he

peel abl e £ilmg. Lo be doformmed., as a resulty)f s filmitends,t o, muys, ol oser to
the porous frit and the menbrane '3°°As"a rééu}},Jfﬁ%.peela% ep¥|?n16 t hus
def ormed 25 dénpréssepothe dpSk-Shapetrdpenge 5 agafnstnt heheri ¥eALOTFhi s means

that this spergenbbusngommy essedrbydt heof idanng.is partially enptied of the
liquidit absorbedAguringtﬁiltrq}iqn. AQ;%&aEhgg sgogge was_co regz%g,
suction is stopped.ngﬁfA vent (%o(géﬁ%mn eref at he e@ge Q? THe valve 9 of
t he devi ce aldrewstarsvepibe $hreeamcoflarr finm tthush aFhewrsgithe opr €dsur e

inside the spages 145nande49 b0= graduad | \ndetturnche theost at e (wherne the
i nt er nal pressure and th@hthgrnal pressure are I%%%eglgggh tﬁg% the film®é
n

. Int b X ? h .
returns to its int ?3?5p05| i'on"and the %p ., whichisrela |véif3elast|c

and has beenbegbPieved i¢f therfortderexetted! byvehe fpeal dblee filim 6 (atterefore
has no sucti qanborge)ogstst amtd.alliynr eganns ths Enihi al vol e w thout being

14 saturated w.th ter because . sone.of the ter it used to contain was
Cemoued ahil dTt e ba i donedeadonv g MELETlS UBRTRD SR ALEAES ¢ it

vol ume, the dponrge B2at 1the sanme tine absorbs some of the remaining |iquid
still 5 contained Thethe-devieeorespeeinal 1yy the ldiqurdtsbhl hnpf esepttd n the
pores of the membrane 3 and 1h the regi pns,nel ghboring the proferred flow
paths. After thi § purgihg operati on was perfofmed, tHe Gperator grasps the
peel abl e fil meGeiranehete egicorresf °t he 14.
First of all the ©operator removes the 1lid 82
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



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 filme6 and renoved together therewith (since the filmis seal ed
to the frit at several points), |eaving onlv the nmenbrane 3 secured 15to the
wal | 40. The operation of assenbling the filtration unit 1 with the gel
grow h nmedi um cassette 80 will now be described with reference to figures 9 to
14d First gft&bb the ﬁ%&ﬂﬁ%ﬁﬂédr@BHMéﬁtiiﬁ?llbdr%ZaZ@v@F@i&ﬁkﬁ@@ot?érge|hgr0mfr
nmedi um 88 by grasping e 92 t hi n el romthe wa
84 (figure 13) in %r dg];l % a%cn%sosn’t he Sl,?rpfeggé gg ?9 %Ee %%%e Eedl um

The oper at or PTR&TI f§et Hus tr émv & et W@%@Fﬁacééosero?ogﬁ@wm%@%ﬁw t he

cover 89 of tfiesgehggranthunedi umit haﬂsz5a§5@tﬁ@ berhroughte i tHiucaact with
one anoth r, %SItIPln the fj Itratlgan n| ok\)/er t he cassectte as |Iluhstrated in

figure 9 |n order to eqﬁegrasge nt(?od the *on°the b &S of ° ?enm Cassette.
Thi s engagenewdtispér at§ o aé@nﬁl ﬁhé%id mggortthe wal | 30 26 of the body of the

filtration umt abmﬁ@ epethiend | 1100 0fid heocassatte, @nddihgn dnhecrsur face 50
of the wall ogﬂg?t |nt t%onttaclttrvgttlgnt he . §urface (1]t02 é)f t he r| g 100 as
illustrated |n filgures 14 The uni't “an ecasse % are

t hus arranged3ala anli n?éﬁneid“i%lfte@YpOEWWm &AL ersErarieundyelosne4anctsher. I n

this state, tiheusephtamein Figurstiihl spaced awav fromthe gel rci pith medi um
wherein the surfacg 3" of this rlrerrbgéa d|,CshfaC| ng t he con 1?urfate 89 of
th ri ca

t he gel growth nedi u%‘—iluséencfhelg are posi t oned m@&ncen “ative to

one anot her. volume 43npiphps Sﬁ@éilflgoﬁantlﬁ?é operator thebhexkerbisla Ef@lrr@e to

bring the unigheanflehbg) cassetderel oserghoget herseei tiher thysgraspimgi drhi s uni t
and this cassette bg%ween the thunb and 5 other fingers of one hand or by
pressing thi s assenb y against his hand and a fixed support. The
operator léxerts this ferkee sthilie Priessiing oén theskhexi biee | heniyrasfe the

filtration umictids@tas tts0 @e:fl@mwhagmhlst 30ne apdrther eby, r eguieer 4:he reception

volume 43 as %PlllgStrgted ! j}%ﬂ%%ﬁ 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



Because the valve 8 and the wet nenbrane 3 enclose the volune 43 in a sealing
manner (because of the bubbl e point phenonenon), pressure slightly rises in
this reception volune 43. 15In response to this rise in pressure, the nenbrane
held at its periphery against the surface 44, therefore is changed into a
slightly doned shape (its surface 3' becopes concave and surface 3" convex)
toward the outside of the unit (figure 11), and thereby the centers of the
surfaces 20 Fi1andt89. mvie cl oser to one another w thout touching. The
operat or continues.,an hen increases.the_force for -ringing the unit and the
cassette closer togg %eénﬁﬁﬁﬁﬂéﬁFh?E%?éﬁégse§8e§8% goﬁ?%dg?%gﬂiﬂ%%.%%¥%shold
beyond whi ch atie theangisbPet e abscudl bireak. c25i1at -$HetiPd beshot edot Hatont he
threshol d at iwhivehchhentr angiible tabshbreaktapditbeuf! exibidd tyhofudtie lid are
chosen in.such a May as. tsosecc%%§ea%g0§%g defermatign of the Jhd and that this
deformation al | ows enough of a'raised pressure to be qreateﬁ'ln t'he chanber 43
to give the 3benenrane aldest ree doreld shdperbefsee this Brebkithg’ithr eshol d

i s reached. one anoWhen tdieqdfrerce)with which the itens are brought closer

t oget her exceeds this. predeterm ned threshold, the ring 100 i.s then rel eased
and sl des along { NECHal | DB UnIT T COMBS Thto oot acts WiTI G Bl Sony 86.
The stop formdd BYrirAg foras Foethes $erovedess uithat afhel bodyoret tHe

filtrati on unichtsktdes tal ofng: t hgovmdt, 64iefttheveassetktie, @ittdhenidi s wal |
84 is engaged b%ggeen ggg s. 26 and 40 of the 16 filtration unit.

| |
This engagenmeht Contindes to the point where the unit “and thé cassette occupy
t hei r end- cf driggel ahestiedrapesi thon perwiticely t he warde40 tof eHeldnithg oi ns up
agai nst the walthatbo99c0f dike cassett @ctandnt heesudacands ot the wall 40 and
t he surface 103 L thgi$QI£ 99 then cones . into co&ga t w{{h one(gnq;her
¢ of R ;

(figure 12). 9°° r i Ag Th & stap t e sirface” hehiitane and t he
surface 69 ofsrchéhgef growtirrwedicam gpadudigpreore) into 10 contact with one
another, firstly vigetdeidicentrerhet hen: spreadinig toutrttoward theig jeri pheries
in such a way as to drive gir topard the periphery in order to avold the
formation of "air ‘pocKets “Between the nenbrané and the gef growth medium
because suchhpeékeprs coul dréseatt yed ngedecassetisr Eppithh P st heomi ero-cor gani sns
(fiure 12). the wunit is 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



The sliding of the filtration unit after the stop 100 was renoved causes this
unit to nove fromthe internediate position with respect to the cassette to
the position where the unit is nested within this cassette, whereby the 20
operation for covering the gel growth nedi um becones by the nenbrane takes
pl ace quickly and effectively in a singlevaction on the side of an operator.
In the nested position, the filtration unit is kept secured to the cassette by
the facets S5koabitbe, wakl 26 gbswhich ereatesta |eeakedefeyr matdon ofnd hi s
wal |, and thereby %kl ows,the wal| 84 ,0f the.cassgtte to.be nested between the
wal | 26 and the wall 40 o%n%%se unit- sg/ that “the uni t "and"t he caésre??é cannot
be detached ficorrdne Brdtherclealesstargubsttantsi akdforce is exerted in order to
separate them 30rdhi ssassanbtyarig Hiken-dncubat edaias anti neubatiien wwhanber
for a period | ong_enough to _grow.the mcrg-organis hel d in,the nmembrane 3
until they bécome Vi sir I'e “ARd 'Can Eceo count 6d. é%ovoed:g epéesaséar%llﬁgg can ‘be
stacked ON t ¢ycoftonelziot ReEeFhothe frncabdtticdn Bhantter bo faerfpdatte® st or age.
Assenbl i es canrmaksothe rnngrted; i fhof dernd 7@ lddrideitthe iegndensat 4 o or m ng
on the gel growf medium.ln order te gount the, colanies gnge.incubation is
17 conplete, it |$ possyjb(fe either to Ferove T e tid ™7 ana count .?Jhe col oni es
directly or, titt thigg | ifdtEs at aaspdridmrento kourtt v heskliebl enresstHrdugh this
lid. Theiusenmpbifirangibl got-abs i1@1 makesditgpassi bliether5 ensure; fim one
unit to anot @%rs,s g?gdharlSep(_jelart63151 il kggnof a, pr edeterm ned threshold force that
has to he exerted to renove the ring 100, this ring 100 constituting
constitutes a tanpér Rpdréatdratore theryethagr ovsh wedi vintasksett eeEince t he
ring sits at taedidehereptehetght soehiheh BeEo) thera 10-apbhidie ofimonywbil e
dependi ng on et her .not. _the cassette has al ready been used. ln an
al ternative form that had r?otasbég?lijis O%E%rer?aeb,elet hteootr%%rmovrabﬁlég ’stIonp dbes not
bel ong té°a faegrgi Bihe ritmp by bebbhys tly arnctel ast ircaldgfidef dravdlsl elltoot h or
rib. In thisilbceasg, rbhecstepiapyroptionaidy act asi@ tOckiageaeans.d by
|atching for example) for locking the unil, 9 the. cassgite i g nested
position after the Fiftration unit s slid.
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 yet another alternative form the renovable stop is not fornmed on the gel
grow h medi um cassette but on the 20filtration unit. I n yet another
alternative form the lid 7 of the unit is replaced by a non-detachabl e
flexible wall (designed to be doned toward the nmenbrane) or by a peelable film
simlar to the film®6. 25The present inveation is not restricted to the
enbodi nent descri bed above but enconpasses any alternative formof the
enbodi mrent. 30 18 CLAIMS 1. A mcrobiological analysis assenbly
conprising a filtration unit (1) and acgetvgrow h nmedi um cassette (80), 5
said filtration unit (1) conprising a filter nmenbrane (3) and a body (2) with
whi ch said nenbrane (3) is associated, said cassette 80) conprising a body
(81) containing said gel ngrowetrimedicam (88)Lystive gelergrlow drrredisang(88) havi ng
g Zurzg)ce §8%)ﬁl(ﬂ];@_§tg&$d_uﬁﬂt b@_lpo%(ﬁa)aeg gxlﬁ@lrgwgﬁrr?gam@m]g&%sea& wher)ei ?§o§ he
ody the filtration unit and t he body )..0f the casset are
confi gur eg i ns‘—"slﬁlchglaltr%‘ﬁﬁ@rr1 d81to ddopet® relSilrr%goradef}gjttéeroc%%nb}%/raéleneégsed
position in whidch threlvmeir anébh( 3hicoversdsairdbsantace) (89) aefoshitegel growt h
nmedi um (88), dihe bhodye(2) ofsosaiduiniiticd) anda 15 dhe bogya (rSiny ofaisaid _
cassette (80) are eagg eqﬁlgrﬁ)e&wthcthan 'e\%t er ne éate stop(égp,hlo.or%' when said
stops (26, 166) &F&"bFolight™i nto contdctdwi 4 8h8 Brodther °the’ 311t &t ion unit
(1) and the gelrfgrowt(fi“medicgrocadsért @ 80)veaee dachsa v areitnteernedjat e
poz! ti o?ég)n mleg@_iaa! @h@erﬂz{dg?eu]gﬁ)of stlhgo f§@@§§€|i<f§‘ﬂ[\ﬁ%nif omlz“yaladldgedlhoe%; owt hb
medi um ;.a it s S e for at t one o et st ops to be
removed so asbo{glg a{éziltfw §§| %Ihfii I(iarse?teitgﬁ u@%’? (1) t o° b%u?%n%%aisﬁcf‘ntaer nedi at e
position to sandenestetopospréorre in order2 toAssemblyaaceordd ngoto-icirai m 1,
characteri zecigl Rnd2 ht h@glte $ahd -heaovabl ecstop é%@cﬁ)s%&é@“f!@«!;% :jsﬂaiﬁﬂCh a
manner as to r eno en t or t i the unit (. t he
cassette (80)° r@rﬁly%ﬁgﬁ]t\g@&%sggégg 09%%2%%%2@@35 %4 predet®rm ned tHieshol d.
3. Assenbby adeordidng 88 ) eicttheridneaghkettai N80l and each equipped with
an intermediate stop (26, 100); when said 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).



302, characterized in that said renovable stop (100) belongs to the said
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 portion (101). S.
Assenbly according to claim4, characterized in that said renovable stop is an
annular ring (100). 19 6. Assenbly according to any one of clains 1 to
5, characterized in that said unit (1) conprises a flexible wall (30) for
closing a chamber (43)asMi0R is-dodatingr t@efairryedorbé/ el Lsa{49, 14%): of, the body
(2) of the f||trat£on uqit glizand sai t Zlg () E sb
accordi ng to ¢Farm 6° 1 char aét eri'zed i1 tHa% saird f9ERBEESwdl |~ 1%30) eIongs to
alid (7) nestéd i nt0 therbodys(i2y of sdiadbanit ({31),. which 1isg fiasHetbly

accor di ng to qmynenerof wgmi, nesd, tor)10, chaf-acteri Z@i bR that £sai g-body (2) of
t he f||trgt|on |H (11)1d conprises §eta|n|ng means (26, 51) for hol ding
said unit to'a % ditt i o |%§%ﬂn ACFRRS uhit  is nested in said cassette (80).
Assenbly accordi ng’t o amerdde ofcelmaiimy 1te 0c8ains Gghatlactaarticzedeidn irhat t he

i nt gr EES‘ at e t3tep Lfidt hﬁé@&@)l]e-( Z&aAlgf said y@iénggs_l)t&faa 1tiubular r}l\@éﬂlec_( 26) 1tPat
sai ody conpri ses. : cording to any one of clains 0
9, charact eri2&§ ?aet?ﬁﬁyt%% B%dﬁafg)u%ﬁy'ﬁ@ ‘unit (1) and the 20 body (81) of
the cassette (80) &re ‘aiswdactr eguidpped twi tdnyamendbf <travel lsttop (40, 99),

said gnd—lef tJh@‘f@l:t@EQP@d(ﬂQ + 99 Qgidﬂgbwy cont agt whihroneranotherin said
nest e pOSItI

di | h t d
25 that "the cda: 6750 r GUBH St ot LRV Body" (2) oF CH FITPAHTON T (1) is
an internal wallt (40)asuwosdtinded iy vheclwakhe(28)itt hat fepshsd saind daitder medi at e

st op. cassdBreAss@nbly according to claim 11, characterized in that said
menbrane (3) is Seglqua al St §¥¥Sidhgge%%a¥nﬂﬁlémeoéé claims 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



13. Assenbly according to any one of clainms 10 to 12, characterized 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, characterized in that said cassette (80) conprises a tubular wall (84),
relative to which said internedi ate stop2(100) extends 20 |laterally froma
first side of the said wall (84), and the said end-of-travel stop (99) extends
| aterally froma second side of the said wall. 15. Assenbly

accorgi ngd_t 0 1@%§)@m@yof5r&gag rrgiﬂiﬁ 0s 14s éfjctnaé ?§z§§cﬁixl£ﬂ8 i ][;BZI)Ratarﬁ)?i’djdéJel ]
growt h nmedi um (. as_a do ap aid surfac of _the gel growt

nedi um t hat F§g§egﬁgng% ?%f%g; 5%9 rggg yeégf%i%gﬁﬁfg’za(3 t %i%gs%qggﬁvex
shape. side of tH¢. s driveradbi ol ogi cal anal ysis nethod, characterized 10in

that it conprises the siepsaf: acsekectyng amnanalysis assemly @ccording to
any one og ckilgs % tgmif;ine agi ng §§|d gnlt.wQ%)rthg%{d(g SsS gtee§80)
until the’i ntermedirate™stop™( of “the Body {2)"of ai'd"unit (1)“15 cones
into contact deimed ther#nteriredivattecst op°( 100)tiof d<He dyodyh(BLY 1 of Yaitd _
cassette (80);s amtsidRIOVEAY p3ai ebFaemmyvabl e sstiop fddans0 as) t geahbow the said
unit (1) to mve frgn1the said internediate position to the said nested
position. 20£7"The ﬂ%?%bd.accoyding to claim16, characterized in that a unit
conprising a flexibfe val hi¢B8®)idlowickdsianglasechamsehof43rhanhiehrizd urt her
defined by wall $h640i+ 4dm0fi sthechodyr {2 of. the filtration unit (1) and said
menbrane (3) is seLectgﬂaq§ sai d f%l%ratioqﬁgg&} (1%, %gd t hat ghe(géastep of
removing sai d renmpvable §topY( TO0F eokptT sbE A S ep 6P exeY t Thg & f8ice, which
i s above a prédetetmsned-d hrhgshol d and can bring the said unit (1) and the
said cassette (80)-claser;itegether unby presshng.0n sakdeftexidle walii (30) of
said unit (1), 3Qle, The Method acconding to glgimilf, gharacterized,
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 intermediate
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



in that a wall configured to deformunder force that is smaller than the force
required to renove said stop (100) is selected as said flexible wall 30). 19.
The net hod according to any one of clains 16 to 35 18, characterized in that
the nethod conprises a sanpling step prior to the step of engaging said unit
(1) on said cassette (80), and a step of2growing mi cro-organisns collected on
said nenbrane (3) during said sanpling step, which cones after the step of
renovi ng said stop (100). 20. The nethod according to claim19,
characterizeddinethali sai d=sanpldrrgstep compriises dder steps ofy step,

[i1tering a BPdbt 6P het Vi Uk 6f TiGui d throdgh the S d WAt (1); and
peeling the said féPm (B)e method according to claim 19, characterized
in that said sampling step comprises the steps of:
5 - selecting a filtration unit (1) which comprises a
peelable film (6);
- filtering a predetermined volume of liguid through
the said unit (1); and

- peeling the said film (6).





