I A unit and method for preparing a sample for the microbiological analysis of a liquid TECHNICAL FIELD
5The present invention relates to the preparation of a sample for the microbiological analysis of a liquid.
BACKGROUND ART The preparation of such samples is most commonly carried out by 10 passing a
liquid that may contain microorganisms through a prepdration unit provided with a filter membrane on
which the microorganisms of the liquid are retained if it contains any. Such preparation units are
provided for inletting a predetermined volume of liquid to analyze into a compartment of the unit, in order

to pass the 15 liquidtHRSRK MERREHBIRR2INE @B TRMRIEHY the MitiRPERYIGRIRRAIRIS 84 the

membrane. In some cases, it is sometimes neaggsary to collect the liquid that has crossed the
membrane after having undergone a treatment specific to the microorganisms that it may retain (such as
a treatment by lysis of those 20 microorganisms for the purpose of collecting the biological material of
those microorganisms for analyses) but without&ée-HijGidLntiddowith the liquid filtered previously. A

preparation ugit is already kipqun EQEN & HIMISH RINES RAFS NG dr'5ti n3dr:-LEACARPIISIAG 2

compartment for inletting a liquid to analyze, a 25 plurality of compartments disposed around the inlet
compartment, as WEreR'2lagia AnaVEidPémbfigthg those compartments and adapted to make those
compartments communicate pairwise, either directly, or via a filter membrane that the valve comprises. A

plunger slides in the inlet compartment not On@%&?ﬁ@lﬁ\\@?ﬁ% 30 off liquid by sucking (by pulling the
plunger) from one of the compartments surroundingthe nlet compartment, but also, after rotation of the

valve, to be able to collect thidhiquiep@rptnrsiohgutie sdomges) is mwosthermofmibrdy carried out by
10 passing a liquid that may contain microorganisms through a preparation unit
provided with a filter membrane on which the microorganisms of the liquid are

retained if it contains any.

Such preparation units are provided for inletting a predetermined
volume of liquid to analyze into a compartment of the unit, in order to pass the

15  liquid through the membrane and to evacuate the liquid once it has crossed the
membrane.

In some cases, it is sometimes necessary to collect the liquid that
has crossed the membrane after having undergone a treatment specific to the
microorganisms that it may retain (such as a treatment by lysis of those

20 microorganisms for the purpose of collecting the biological material of those
microorganisms for analyses) but without the liquid mixing with the liquid
filtered previously.

A preparation unit is already known from the United States patent
No. US 6,374,684 comprising a compartment for inletting a liquid to analyze, a

25 plurality of compartments disposed around the inlet compartment, as well as a
rotary valve overhanging those compartments and adapted to make those
compartments communicate pairwise, either directly, or via a filter membrane
that the valve comprises.

A plunger slides in the inlet compartment not only to be able to take

30 off liquid by sucking (by pulling the plunger) from one of the compartments
surrounding the inlet compartment, but also, after rotation of the valve, to be

able to collect the liquid (by pushing the plunger) in another of the



2 compartments surrounding the inlet compartment, either directly, or after that liquid has crossed the
filter membrane. SUMMARY OF THE INVENTION 5 PROBLEMS TO BE SOLVED BY THE INVENTION
The invention concerns providing a unit of the same type but which at the same time is more polyvalent
and more practical. LOMEANS FOR SOVING THE PRGBLEMS To that end it provides a unit for
preparing a sample for the microbiological analysis of a predetermined volume of liquid that may contain
microorganisms comprising a filter membrane filter module and a collection module for each liquid coming

from said filter moERIRPAHIRCESFISHIER YRR dhesiispRBiRR e Hictitorh Sieribn o AlREEIRY said

predetermined voliyuiel bysorsdes dpenfingrahsaidriiier module, said inlet compartment being adapted to

contain the whole of said predetermined volume, as well as an evacuation compartment for evacuating

said predetermined volume by an evacuation opening of said filter module to said collection module, said

evacuation 20 compartment being sepaRittdMAIRY Safd ThiEt IdOAEPEIENENt by said membrane, the filter

and collectionsmodules being rotatably mounted relative to each other, and having, relative to each other,

a first relative predetermined position, in which said evacuation fﬁ%ﬂn of said filter module is in register
t

with a first opening of said colleBRPBHBY R thBR Sty EP B4 PIMER TR position 25 different

from said first position, in wiigl saigrtisacssireUsiel Rfisgid dfiebmesigiamis pewstavigiaa second
opening of said cqll]%cég)mn module; charac}eriged in tQat said igl?.tcapd evacuation compartments are on

o e fime IS more polyvaleat and mare practical. ~ - - .
opposite sides fromeach o% EF refaive R8¢ efmer MEmbrane with said inlet compartment being

arranged such that, when said predetermined volume is in 30said inlet compartment, the liquid is in

contact with jie filter membrane oveMQtAﬁ@spgﬁ 8131aKk alHis sRtSISE NS The arrangement of the

inlet and evacuation compartments on the opposite side from each other relative to the filter membrane
with the inlet compartment Witct@h=t€s theRyif§to e pibded irreBatast \witsamRiastehehfajority of the

surface of the memiBfoBYRS INGNABISIYSOP@SpHatirsmeaaldNEme of liquid that may contain
microorganisms comprising a filter membrane filter module and a collection
module for each liquid coming from said filter module, with said filter module

15 comprising an inlet compartment for inletting said predetermined volume by an
inlet opening of said filter module, said inlet compartment being adapted to
contain the whole of said predetermined volume, as well as an evacuation
compartment for evacuating said predetermined volume by an evacuation
opening of said filter module to said collection module, said evacuation

20 compartment being separated from said inlet compartment by said membrane,
the filter and collection modules being rotatably mounted relative to each other,

and having, relative to each other, a first relative predetermined position, in
which said evacuation opening of said filter module is in register with a first
opening of said collection module and a second relative predetermined position

25 different from said first position, in which said evacuation outlet of said filter
module is in register with a second opening of said collection module;
characterized in that said inlet and evacuation compartments are on opposite
sides from each other relative to said filter membrane with said inlet
compartment being arranged such that, when said predetermined volume is in

30 said inlet compartment, the liquid is in contact with the filter membrane over at

least the majority of its surface.



5the liquid flow from the filter module to attain the collection module. The flow of the liquid into the
preparation unit across the membrane may thus be implemented for example by placing that unit in a
centrifuge. More particularly, the fact that the inlet compartment for the liquid and the evacuation
compartment are on opposite sides from each other reldtive 10 to the membrane (that is to say on either
side of the membrane) thus enables the liquid to flow in a single direction for the entire length of the
filtration, so making the unit compatible with the liquid flowing by centrifuging. Furthermore, when

situated at the level of the inl&¥ecBFRREETERE, BN’y IRPEGRR S1RTHBHRTELIRATRERIR ABE%e over the
majority of its surfappsmtel Bigivigna kuge atrerfesikguid Passagitcihenpressie Wak thesihring rendered
small also to enable flow by centrifuging. This ig an advantage relative to the devices, of the prior
1. suich as those CEMHER T, Bae mopioa i i B R GO L R oslh ci ot
provide such a possifsitity diitheosthéafcotitiae therobrapaigivesnrsuoiezoub possielitizssfarenakisguated on the

same side of g1e HMBIRNAKSEHYAEHEF FIEIURSY SRS INHNJIRRHIR M Agesiple to pass the liquid

from one compartment to another) and also due to the fact that the liquid of the inlet compartment is not in

direct contact with the memBiEV& the ftishipiethe BIFRaERlSH: Wi 3HaRDIR MARMEIFASKINg that

arrangement incorpgtible wémaRmenpasragskaiipie bgytheyieemtifsgingateentarigstion in cross
section in the liquid flow zone being tpo great cording to features preferred for reasons of
Higemies ariaa o, features prefanied jot fegsor

. - . € . the fac e”inlet compartment. far the, ligul
simplicity and convenience wﬁw § OtH’'to manufacture and 1o use,ﬁ’n Sal |rs°t prede?ermlned

position, said seceand dpeairgisitbicatabantnihaeaidrseppnsitdtiideddtermaact ptisitioglatiad first
opening is olfyiratetine menfSSALILIGOIN BleHREIcaY & Raithliasand) salletibmodules also

have another predetermined position relative to’each other, 4 termed obturating position, different from

the first and secoriB€pbditidrie, iewtich siidledireEimhiepdiingniredaneir@f the filfiatin fSsition in

Whic_h the evacuaﬁi@gkmgemi@gﬁ& ebthivatete Wit Qﬁ)éiﬁ@ﬁjtﬂdi}ﬁﬁgfﬁiy @ég@g@@h@j the filter modulle without it

icroorganisms retained on (1Y LM HBFAn CRLEE & AORI S Do U G et EALAER i more

effective on the micrgdrgamissnstdum tdeati orithetheamizrobtine. dves thesypjsstlleftdsuseace sl volume of

;ﬁié?gem which igproy &S iHRgeSaRsiiaY 1RLiRS 20algRe R IRd QL 0L e YSPERY Ritgied (as too
small also to enable flow by centrifuging.

This is an advantage relative to the devices of the prior art, such as
those described in particular in the United States patent No. US 6,374,684,
which did not provide such a possibility due to the fact that the compartments of

20 those devices are all situated on the same side of the membrane (centrifuging
of such devices thus not making it possible to pass the liquid from one
compartment to another) and also due to the fact that the liquid of the inlet
compartment is not in direct contact with the membrane over the majority of its
surface but via a narrow channel making that arrangement incompatible with

25 the passage of the liquid by centrifuging, the restriction in cross section in the
liquid flow zone being too great.

According to features preferred for reasons of simplicity and
convenience with regard both to manufacture and to use, in said first
predetermined position, said second opening is obturated and, in said second

30 predetermined position, said first opening is obturated.

According to other preferred features, said filter and collection

modules also have another predetermined position relative to each other,



10volume of reagent can be a source of background noise in particular for analyses such as methods of
nucleic acid amplification. According to other preferred features: - in said obturating position, said
first and second openings are also obturated; and/or 15- said filter and collection modules also have
another predetermined position relative to each other, térmed take-off position, different from the first and
second positions, in which said second opening is in register with a take-off opening that said unit
comprises. According to still other preferred features, said filter module 20 comprises a body within which

is fixed said filter HFEMRRARNUERIRGIPSEiPRepiierroh FREN{BRE! RRY ReSrNSBASHIANR4h Whithinlet opening

and said filter mersbichaea Qaitdseppsatinnisbibsase having a pore diameter greater than the pore
diameter of said filter memb[ar{ﬁ The presence of tWﬁ membranes in the filter r’ggtdul? f d{'fferent pore 25

diameters makes it possible fo S('aspgroeftécfﬂe'rbr\\'wé%}}et ?n?cvr%%ura%%ri'sr?f)seﬁglge'famp&’éaelej ’a}yc'ﬁe cells,

which are of too largesiplsize tiepas‘@_ﬂareag%nﬂie rthenﬁbearwewtdenwﬁbquidtd@xghmishﬁgtggfaﬁwyze
(bacteria or visuses,{RICE3ARRIGHWNIGR &Y &HRIBEIE LIRS ISESABCLBSTY RRROARGPSRS fosother

preferred features, said separation membrane is 30 fixed to a first portion of said body and said filter

membrane is fixed¥5"RYEEBIRTISIRIBINST SaidhsoHiEnmeneiaNt:-st e fisaesRbtipynRRR 199y adapted to

be nested one insisig, the athen anehvieldgrktagetbennd microofgaashnodigeoiber Iprefereshfaatures, said

fiter modlle comprises, anaiier membrane, luxlaposd gaalast said separatian membrane, on the
opposite side of the separation membrane to the Tilter membrane, said“other membrane having a greater
pore diameter thaseth&tpyiyedditie etealpssnichFisdpairhtiorthadysbtarse. obtaineth@ptesegreatod another

membrane J4{apgsRAROINSLUE SERATRIAN NIBNANG AR ALIGEAIPTRAE dRmSIRIRERRS the

clogging phenomena which could occur on the separation membrane if it were alone, in particular where

the liquid to filter i§TRIVEESIAHNAGRSIRPIEQlNHSSipard@rBiiadioRe microorganisms to analyze.

According to other preferred features:
- in said obturating position, said first and second openings are also
obturated; and/or
15 - said filter and collection modules also have another predetermined
position relative to each other, termed take-off position, different from the first
and second positions, in which said second opening is in register with a take-off
opening that said unit comprises.
According to still other preferred features, said filter module
20 comprises a body within which is fixed said filter membrane as well as a
separation membrane that is situated between said inlet opening and said filter
membrane, said separation membrane having a pore diameter greater than the
pore diameter of said filter membrane.
The presence of two membranes in the filter module of different pore
25 diameters makes it possible to separate the unwanted microorganisms (for
example eukaryote cells, which are of too large a size to pass through the
membrane) from the microorganisms to analyze (bacteria or viruses for
example) which are collected on the second membrane.
According to other preferred features, said separation membrane is
30 fixed to a first portion of said body and said filter membrane is fixed to a second
portion of said body, with said first and second portions being adapted to be

nested one inside the other and welded together.



According to other preferred features: the pore diameter of said separation membrane is greater than 1
pm; and/or the pore diameter of said filter membrane is less than 1 pm. 15 According to other preferred
features, said filter module comprises another opening formed in said body and giving access to a
compartment of said body situated between said separ8tion and filter membranes. This opening
thus makes it possible to easily access the filter membrane to deposit thereon a reagent such as an agent
for lysing the 20microorganisms it retains. According to other preferred features: said opening is situated
at the end of a channel form@ECRTEAR ogiher preferredsigatiissningidilisiaPRIHISePRIIESENtially
situated at the saragoReVvelersbizmé)lelxapposed addamén waidnabpaaytiopniaienibieigrganigms,; said
collection modlule comprisescs discof which ihe pedmeter is adgpteflto be fseeivedin, an apular groove
that said filter modtIR comprises; S TN comprises inoeexmg means and said
collection module memprizes bemipdemegreateindeséndianestes fbaratte ppedetdianietel 3gpssition of the
filter module rglatiggptgrmgrpm@ﬁg%gjodule; said indexing means comprise a fin and said
complementary indexing means comprise ribs each having a cut-out adapted to receive said fin; 6

said first opening of the colld&fonRifs§ieeisQle SR RSESECEIPIALE sdiKERRSETona9RIBsle Bnprises;

the collection modtdparatiprisesnbvans asiaptetl ghaeainisr@agianieraiciRIRE dife Sclsgimteservoir has
a crescent-shaped cross-section'ch coul dsglc% secortltqeogeeglei]pézj[iof the c%llectiopims)dule issuesn to a

. ) phqpongena W ur.on on méembrane 1 ere alone, i
reservoir that said"collection module comprises;

particular where the liquid to filter is particularly laden with cells to separate from
10  the microorganisms to analyze.
According to other preferred features:
- the pore diameter of said separation membrane is greater than 1
Mm; and/or
- the pore diameter of said filter membrane is less than 1 um.

15 According to other preferred features, said filter module comprises
another opening formed in said body and giving access to a compartment of
said body situated between said separation and filter membranes.

This opening thus makes it possible to easily access the filter
membrane to deposit thereon a reagent such as an agent for lysing the

20  microorganisms it retains.

According to other preferred features:

- said opening is situated at the end of a channel formed in said
body;

- said opening of said channel is substantially situated at the same

25 level as the inlet opening of the liquid that may contain microorganisms;

- said collection module comprises a disc of which the perimeter is
adapted to be received in an annular groove that said filter module comprises;

- said filter module comprises indexing means and said collection
module comprises complementary indexing means for each predetermined

30 position of the filter module relative to the collection module;

- said indexing means comprise a fin and said complementary

indexing means comprise ribs each having a cut-out adapted to receive said fin;



said reservoir has latching means adapted to cooperate with complementary latching means that said
collection module comprises; 10 - said collection module comprises a seal in which are formed two ducts,
each respectively issuing, on the same side as the filter module, by said first opening and by said second
opening; said seal has a bean-shaped cross-section; g@hd/or said filter module comprises a
vent adapted to allow air to pass 15into said inlet compartment. According to a second aspect the
invention also concerns a method of preparing a sample for the microbiological analysis of a

predetermined volume of liqUi B FREOREIREIR 1B BRIGEIREMOLHE IS8 HET 8P iFFERY R chfprises: 20-

the step of obtainiggiddoiratRtigOUNE 3shptisesh above; the step of disposing the filter module
and collection module of that L%Ii]]lé recl)ﬁtig Iotno ea(éhh(a)therrn inriggjsd Jirvst rﬁrggaet?er@iaq%c\l,v pao?ifgoné S the
step of passing said predetermmeg Voltme g}qlquwdct%atomay SoNtin muf)roorganlsms FoRT e filter
module to attain theiecehettiesemadule 25through said evacuation opening of the filter module and through

said first operg'ng of the collect%mir has a %g@ﬁ_%m;g&ﬁgﬁr module and collection

module relative to each other in said second predetermined position; and the step of passing a
predetermined volume of arotf8idigeFaTFbAP SRR AItBR FRlRACR mAdita RS EBRde R FERfEYRIfe through
said evacuation ogeqtisgi@tonedilter malieccanrthHygsigh said second opening of the collection module. 7

- said reservoir has latching means adapted to cooperate with
complementary latching means that said collection module comprises;

10 - said collection module comprises a seal in which are formed two
ducts, each respectively issuing, on the same side as the filter module, by said
first opening and by said second opening;

- said seal has a bean-shaped cross-section; and/or

- said filter module comprises a vent adapted to allow air to pass

15 into said inlet compartment.

According to a second aspect the invention also concerns a method
of preparing a sample for the microbiological analysis of a predetermined
volume of liquid that may contain microorganisms, characterized in that it
comprises:

20 - the step of obtaining a preparation unit as set forth above;

- the step of disposing the filter module and collection module of
that unit relative to each other in said first predetermined position;

- the step of passing said predetermined volume of liquid that may
contain microorganisms from the filter module to attain the collection module

25 through said evacuation opening of the filter module and through said first
opening of the collection module;

- the step of disposing the filter module and collection module
relative to each other in said second predetermined position; and

- the step of passing a predetermined volume of another liquid from

30 the filter module to attain the collection module through said evacuation opening

of the filter module and through said second opening of the collection module.



According to features preferred for reasons of simplicity and convenience with regard both to manufacture
and to use: said steps of passing said predetermined volumes from the filter module to attain the
collection module are implemented by centrifuging; 5 - said method comprises, prior to said step of
passing said predetermined volume of said other liquid fhrough said evacuation opening of the filter
module and through said second opening of the collection module, the step of selecting as other liquid, a
liquid adapted to cause the %sis of the microorganisms retained on said filter membrane, the step of

depositing on said 10 filter MEFRFFARe id§HEHRe RRFiRESThIiRRe ERSARP oPferAIBME BnPRteN the step

of leaving said othsgriguid ioeith meziet EtroR gririaractive andedetgsmined time; and/or said method
comprises, subsequent to the stelg 8{90358}” sajgl%)redaeter iqed volléme of saidfr%trr%erhgqmcejrthrough said

evacuation opening of 15the fitar moduie and thic gsﬁ'saﬁ)c'ieseec%%m rbepeﬁ'ﬁlar%??he colfectlon module, the

step of retrieving saidlpeticatiaiinbe sollantiornfmsaldiedrerifitpinientaddly sisntrifuginghe features and

advantages ofthe invention will appgalfm &Bﬁgﬂg@g,in%ﬁ&squ@%m aiyen Ryt vwégpﬁqreggﬁed but
non-limiting example, with reference to the accompanying drawings. 20 BRIEF DESCRIPTION OF THE

DRAWINGS FigREeesterRiBgAIvakmserssaidinaRirsichiprepsh3rif GMRoRIPRERIGLhresent

invention; Figure ésfitgrermnfod \éhiievwodigh e aaesaaiio b pitiin g sllectioine ctibimaduigdomhthe liquids

and a filter module feor thfeslic]ggii% coansta(i)r,gr(]aézlrir|1I tnle ugithcorigpgégsttlgjetfiltgr Ssnéj oeII céilgnor%n dule being
disposed relative Badh Sthefin%a faiative an uﬁjar pogﬁ‘lon engb‘ﬁng?heqlqw 15 W irdm the filter
module to a first reserooigahigrescaitettashamediddiltsr ancevzrenatitre gteptof depdsdifiggenmmaidule; 30-

Figure 3 is aqgfosgpaactional elpualion i adifprent sS/iane'ans Al b & saaIAtaRd Hib.fRallection
module for the liquids and a filter module for the liquids contained in the unit comprises the filter and
collection module $8mgPfg leaving said other liquid to act on said microorganisms for a

predetermined time; and/or
- said method comprises, subsequent to the step of passing said
predetermined volume of said other liquid through said evacuation opening of
15 the filter module and through said second opening of the collection module, the
step of retrieving said predetermined volume of said other liquid for analysis.
The features and advantages of the invention will appear from the
following description, given by way of preferred but non-limiting example, with
reference to the accompanying drawings.
20
BRIEF DESCRIPTION OF THE DRAWINGS
- Figure 1 is an exploded perspective view of a preparation unit
according to the present invention;
- Figure 2 is a perspective view of the preparation unit. A collection
25 module for the liquids and a filter module for the liquids contained in the unit
comprises the filter and collection module being disposed relative to each other
in a relative angular position enabling the liquid to flow from the filter module to
a first reservoir of the collection module by an evacuation aperture of the filter
module;
30 - Figure 3 is a cross-sectional elevation in a different section plane
of the preparation unit. A collection module for the liquids and a filter module for

the liquids contained in the unit comprises the filter and collection module being



disposed relative to each other in a relative angular position enabling the liquid to flow from the filter
module to a first reservoir of the collection module by an evacuation aperture of the filter module; Figure
4 is a cross-sectional elevation in a different section plane 5 of the preparation unit. A collection module
for the liquids and a filter module for the liquids containéd in the unit comprises the filter and collection
module being disposed relative to each other in a relative angular position enabling the liquid to flow from
the filter module to a first reservoir of the collection module by an evacuation aperture of the filter module;

10- Figure 5 is a (500seEBIRAVEIR &86A RNttt SRINERMOHIZREVTHARR BRAPARAIBIE JAKIdA collection

module for the Ilqulﬂcam&@ﬁllmé megusotnshe linaids eeatamedfiththedieittrompsoses the &ter and
collection module beln |s %se rreelac'g \{ﬁetc%” ach o&h'er in a relative angular position enabling the liquid to
flow from the filter Mot e %30 Hfrt e enoir (%r e Coffection module by an 15evacuation aperture of the
filter module; Figure 6 is a simAguwied i dassss2aiobadl gl di@ivatingatiéferenasatitonuplarie another

relative anguilgr p%?'ﬂ%‘dFéWBWGrﬁN%H@ﬁ&Hu&P%BH&d“i’&'r%é"]69'89 4ha dawerHyrliRuig: from the

filter module to the collection module is obturated; 20- Figure 7 is a similar view to Fqlgures 2 to 5 but

illustrating the preB’t%éiﬂHW%ﬁﬂW?!iWStHéFh%l‘é‘ﬂl‘\tlé%{ﬁaﬂ%sﬁB%lflEﬁr|ﬁqﬁrﬁ€HefH@’é\%% e H)Serture which
enabled the flow ofighedistidiaome tb&eﬁ&ﬁrdﬂ@ﬂuﬂﬁd@dhﬂ\@liﬁgﬂm qm;ﬂmbﬂ isnablnated; lifigure 8 is a

similar view to Figures 2 t illystratin paration u iln anpther relatiye a %ular position in
which the evacuat{lzl())flI aper urgk{/v ?c ena(ﬂjgieaﬂg%ﬁ?o eévl?('qru?g PoemC CTF feer moé(ﬁ ePf e collection

module is obturat@yadeigiive gpiertusimiltre/fdtertmeigiers 2 to 5 but illustrating the preparation unit in
another relatiye angular position i, iqb ihe:6YSUHoR.PRRerlyei AeeRaRledd flaunef the liid

from the filter module to the collection module is obturated,; Figure 10 is a similar view to Figures

2 to 5 but |IIustratlﬁbtﬂ?epﬁ%’ﬁé?ﬁﬂ@)h'rL‘JF\|t°1ﬁ‘%‘fﬁpﬁﬂ'&t’i‘i‘@ﬂPé?amé@nw&spﬁbqtﬁ)ﬁ@ﬁéﬁﬂ%'%éq|qu|d to flow
from the filter moduie llgurdsessamsinegenvie ahthectalestiomenassie Ry taeRvisauataniaperidye;

disposed relative to each other in a relative angular position enabling the liquid
to flow from the filter module to a first reservoir of the collection module by an

15 evacuation aperture of the filter module;

- Figure 6 is a similar view to Figures 2 to 5 but illustrating the
preparation unit in another relative angular position in which the evacuation
aperture which enabled the flow of the liquid from the filter module to the
collection module is obturated;

20 - Figure 7 is a similar view to Figures 2 to 5 but illustrating the
preparation unit in another relative angular position in which the evacuation
aperture which enabled the flow of the liquid from the filter module to the
collection module is obturated;

- Figure 8 is a similar view to Figures 2 to 5 but illustrating the

25 preparation unit in another relative angular position in which the evacuation
aperture which enabled the flow of the liquid from the filter module to the
collection module is obturated,;

- Figure 9 is a similar view to Figures 2 to 5 but illustrating the
preparation unit in another relative angular position in which the evacuation

30 aperture which enabled the flow of the liquid from the filter module to the

collection module is obturated;



5- Figure 11 is a similar view to Figures 2 to 5 but illustrating the preparation unit in still another relative
angular position enabling the liquid to flow from the filter module to a second reservoir of the collection
module by the evacuation aperture; Figure 12 is a similar view to Figures 2 to 5 but illustrating the 10
preparation unit in still another relative angular position®nabling the liquid to flow from the filter module to
a second reservoir of the collection module by the evacuation aperture; Figure 13 is a similar view
to Figures 2 to 5 but illustrating the preparation unit in still another relative angular position enabling the

liquid to 15 flow from the filter Ge'tb s SesbhitPreden dnt SIHEE ofidetiBrPHiodurd 8y ghdnevacuation

aperture; Figure bidsarporspentive stitvainneabsdevereselngpdsiasiosraibiiie filker marute body in
isolation; ﬂg\}\g!f'rr rerrns(g)qelﬁtlve view frogu below presenting, a ortloné) 2 th?ﬁfllter module

e 15 s f
oy i solation: 19 ok e gt beric (8.8 Sciad SR P FRR K echian adlie Ble o o

liquids that the qoﬁa@@u_atiQ@@p%_’tanpr_ises and which cooperates with the filter module; ~ Figure
17 is a view sinilar to Figure 15@%‘@@1”\9,% disGifar Aagdisiiky mghg {@.nghg@%mg%gon module

comprises and which cooperates with the filter module; igure 18 is a perspective view presenting
in isolation a seal BReR¥FRIARY oAU LARGIASE Seiply SvRRAMEToRRFEIRY GRAPHING RS 8K Ei<Ributing the
liquids; 30- FigurefibQ igenseifingt wiewisidne e waitond ksisaitiod srcoprkbemhadisaar By the preparation
unit according to tg\% L%?%%B‘éﬁﬂtrié’;”;

- Figure 12 is a similar view to Figures 2 to 5 but illustrating the

10 preparation unit in still another relative angular position enabling the liquid to
flow from the filter module to a second reservoir of the collection module by the
evacuation aperture;

- Figure 13 is a similar view to Figures 2 to 5 but illustrating the
preparation unit in still another relative angular position enabling the liquid to

15 flow from the filter module to a second reservoir of the collection module by the
evacuation aperture;

- Figure 14 is a perspective view from above presenting a portion of
the filter module body in isolation;

- Figure 15 is a perspective view from below presenting a portion of

20 the filter module body in isolation;

- Figure 16 is a view similar to Figure 14 illustrating a disc for
distributing the liquids that the collection module comprises and which
cooperates with the filter module;

- Figure 17 is a view similar to Figure 15 illustrating a disc for

25 distributing the liquids that the collection module comprises and which
cooperates with the filter module;

- Figure 18 is a perspective view presenting in isolation a seal that
the filter module comprises and which cooperates with the disc for distributing
the liquids;

30 - Figure 19 is a sectional views in elevation illustrating a second

embodiment of the preparation unit according to the present invention;



10 - Figure 20 is a sectional view in elevation illustrating a third embodiment of the preparation unit
according to the present invention. EMBODIMENTS 5The preparation unit 1 illustrated in Figures 1 to 13
comprises a filter module 2 and a module 3 for collection of the liquids after they have passed through the
filter module. The filter module comprises threelfiiter membranes 4, 5 and 6, a body 7 (Figure 3)
as well as a cover 11 nestingly fitted around the body and 10obturating it. The cover 11 has a wall
13 and an annular collar 14 with, in the collar 14, a groove 12 which is locally formed on the inner face of

the collar (represented in dashE@Ye #PFigufe $§THRRMYigYWW levalRLdiyRIr2livenfalfiNiing air to

pass. 15The bodyemibagiafehtopiehpprépatiitumitareonitas theviresset imsietbin the other. The
upper portion 8 has an inlet opening 18 for the liquid while the lower portion 9 has an evacuation opening
19 (Figures 3, 14 and 15) for the liquid. 20The upper portion 8 has a first cylindrical part 20 delimiting the
opening 18 and around which the cover 11 nestild§PREMENESecond cylindrical part 21 of smaller

diameter thansthe first cyliqdfwlﬂp@ﬁgggiotnm H"%ﬁ'@sﬁ%i@g PR E%dmgqt@% Askustgnegnical part

22. The cylindrical part 21 is closed, on the opposite side to the frusto-conical part 22 by a wall 23 with 25
the exception of aR'ePERiIKgP @iGIES RIYaslridion Plethguiaust R RIBRNGRERARSRENt. The
membranes 4 andtirddiperefitagaibgtiach other) are sealed against the wall at their perimeter.

The membranes 4 and 5 arel_[]oerr{gI drfror%@glyé%ro%}/ilene the ph)@g mett)er of thf rgneamngr n%4 being

dia
equal to 30 pm whereas the pore rameter 30 Ot esr%sérlh Jrane risn?e%rﬂaf?g%spm. hese

membranes rest drodyragibigofehs) aalvadl insnvichvere ttormestingisifitige eneumkkhéobdlay kapdid after
having passed thrg%@n%sﬁ_

The cover 11 has a wall 13 and an annular collar 14 with, in the collar
14, a groove 12 which is locally formed on the inner face of the collar
(represented in dashed line in Figure 1) to form, as will be seen below, a vent
allowing air to pass.

15 The body 7 has an upper portion 8 and a lower portion 9 with one
nested in the other.

The upper portion 8 has an inlet opening 18 for the liquid while the
lower portion 9 has an evacuation opening 19 (Figures 3, 14 and 15) for the
liquid.

20 The upper portion 8 has a first cylindrical part 20 delimiting the
opening 18 and around which the cover 11 nestingly fits and a second
cylindrical part 21 of smaller diameter than the first cylindrical part 20, these
parts being connected together by a frusto-conical part 22. The cylindrical part
21 is closed, on the opposite side to the frusto-conical part 22 by a wall 23 with

25 the exception of an opening 27 (Figure 3) for passage of the liquid to the
following compartment. The membranes 4 and 5 (disposed against each other)
are sealed against the wall at their perimeter.

The membranes 4 and 5 are formed from polypropylene, the pore
diameter of the membrane 4 being equal to 30 ym whereas the pore diameter

30 ofthe membrane 5 is equal to 5 um.

These membranes rest on a region of the wall 23 in which are

formed drainage channels for the liquid after having passed through those



11 membranes, the channels being provided to direct the liquid to the passage opening 27. The width of
the channels (0.4 mm) is chosen so as to provide sufficient drainage of the liquid while ensuring sufficient
mechanical support for the membranes 4 and 5 which must resist high pressure stresses in particular in
5case of filtration by centrifuging. In the upper pdrtion 8 there is also formed a channel 24 (Figure
3) open at both ends, disposed against the inner face of part 21 and extending beyond the part towards
the opening 18. The opening 25 of the channel is situated substantially at the level of the opening 18, and
is obturated by thé"ABRGRES 1 NGO RIS QKRG P TRYP A kL IigRA iR i iR IRESERYS by its
opposite opening dpdininhecapamagidthirgp e crgivizief (& fitier modhissiusiessbetwasnidée
membrane 6, and thf mertncli)ranes 4 qu 5 The lower orti]Qn.Q has a.c Ii.ndrical art 30, a

1 e of the S ‘Q/ ﬁ

frusto-conical partsfs" 'HRa 2 AN Re wan%c.l F1'ee(r§3S/Hrr1I ﬁca 6%%’5&%08 SUBSETR a?lg} eoqrual diameter

to the diameter of ttreeroglinetdoesphan215am e astadaist O igh gkresyreegfien 8% proddsdlay ve nestingly
fitted by defor@ati%gfoq%mgﬂoﬂr@tg@qrm%q%q against the part 21 to provide the integrity of the unit
[ u

relative to leaks on centrifuglni but also relative to risks of contamination On particular when it is not

20possible to work under an®XiRcRRPFIIRRION 8 thetgin ee-Eymes BN’ dnifdetsd &) the part 30
on the opposite sigpd thasarpeines Wsposrsbiraiyditted imechmoprerRerton fanskiapeisgoutwardly.
At regular mtervalE on r:‘%ehﬁa:tﬁ ?FF t%verlp(){énﬁg the fl%ure .]Th 2" and 252 rfeﬁpeec%velx ?%respondlng,

as will be seen be g\X/? 5 the tRite relative angquFrf)ogitions WHIHPHE RItéP and ColI8LA M dules are

adapted to tgke raﬁua@mmw éﬂi@elewhcmftﬂiegganmiﬂt&)rmis tﬁgpi@ism@dd@yrIMOndin.g. rib
(36 for the Figyre chye®7 fof, Hih FiU RedtingY R doslImbigure 58 kier chartian M Agsqgjajed position.
30An annular groove 34 is formed in part 30 on its inner face and in the neighborhood of the junction with
the frusto-conical PEPPSHE epening & dmh iR RRAAMIECEST PRt 186 dRdiRMeRing RnMST(IEIgGrEeL5) also

projects, which is gitgxtdadbédicenpesatisbrdnsemplemmeniainbidpsing angams on the collection module

3 to hold the filter module relgtyp o I S & R R Lo e b ST I L AR onical part 31
and a transverse wall 32.

15 The cylindrical part 30 is of substantially equal diameter to the
diameter of the cylindrical part 21 and has a reduced thickness region 33
provided to be nestingly fitted by deformation of part 21 and then welded
against the part 21 to provide the integrity of the unit relative to leaks on
centrifuging but also relative to risks of contamination (in particular when it is not

20 possible to work under an extractor hood).

The frusto-conical part 31 is connected to the part 30 on the opposite
side to that provided to be nestingly fitted into the upper portion 8 and tapers
outwardly.

At regular intervals on the part are overprinted the figures "1", "2" and

25 "3" respectively corresponding, as will be seen below, to the three relative
angular positions which the filter and collection modules are adapted to take
relative to each other. Beside each of these inscriptions is disposed a
corresponding rib (36 for the Figure "1", 37 for the Figure "2" and 38 for the
Figure "3") for reading the associated position.

30 An annular groove 34 is formed in part 30 on its inner face and in the

neighborhood of the junction with the frusto-conical part 31.



5The transverse wall 32 extends substantially transversely to the cylindrical part 30 while partially
obturating it and joining to the part 30 at approximately half way between its edges. This wall has a step
formation at its periphery to form a bowl at the bottom of which is sealed the membrane 6 around its
perimeter. 10From the wall, on the opposite side to that$rovided for cooperating with the membrane 6,
and as illustrated in Figure 15, project two annular ribs 43 and 44. In the wall there is formed a
circular opening forming the opening 19 for evacuation of the liquid. 15The membrane 6 is formed from

polyvinylidene fluoride (PVOHPEhHRAEHIrEC6 ofi iAEtSP il AN 50785 B3t (B¢ e 3)r858n of the wal
32 in which are foprgets antage ishaonielsier Ciaperdihdaiithedapid massingitouay ifeamembrane,
those channels b%ﬂgul?roé’é‘g%%i%’nd%%c LjRediq e i qH%F?i|EQ‘F"trJ1%'QHﬁ% FP‘?a%‘V’QC%é?H%” calfection 45. These
ducts are inclined in order t0 ensure minimum retention of the liquid undér the memborane in particular
on retrieval of the mysduevimthe ctasirddgingition.  The upper portion 8 delimits a first compartment 40

together with ghe membranes apghay O NFSES ke Q%Q%Pﬁiaﬁlt%nﬁa%%}%ﬁﬂt%e@ﬁé‘d

compartment 41 together with the membranes 4 and 5 on one side and the 25 membrane 6 on the other

side, while the lovfpdriah RAFe Ditehilsg eaTERvitARIEa R branE 601AIRGrPcHIRpBRIMERt 20 (formed in

particular by the dspinagrrehannels dapbedthydnatsparesitipiedvanjagsat shep doaisafibraadithe opening
19). This filter module ﬁ thuP a,[rrange%su?h %h&t the tiptrodLgctiRn ﬁo com??artrtrrl]ents forbthe |iOélid, formed
from the compartrﬂgrr'ﬁ)s %9 afd %T? ahd e Bvatta %norcnor%p\évrt'rﬁer{?zlsf or he(ﬁqrﬂf?:{narrear(])en opposite
sides from each o#fenmdlds\eetiongtermembrane 6 (that is to say on either side of the membrane 6) 50 13

as to enablee liauid to flow g RagIe imelinn dppUune aiie 16164 BloadiHLBopaRigng the unt

compatible with the liquid flowing by centri uglnP. o _ _
with the membrane 6, and as illustrated in Figure 15, project two annular ribs 43

and 44.

In the wall there is formed a circular opening forming the opening 19
for evacuation of the liquid.

15 The membrane 6 is formed from polyvinylidene fluoride (PVDF) and
has pores of diameter equal to 0.45 pm, it rests on a region of the wall 32 in
which are formed drainage channels 46 (Figure 14) for the liquid passing
through the membrane, those channels being provided to direct the liquid to
ducts that join to the evacuation opening 45. These ducts are inclined in order

20 to ensure minimum retention of the liquid under the membrane in particular on
retrieval of the lysate when centrifuging.

The upper portion 8 delimits a first compartment 40 together with the
membranes 4 and 5, in the nested state the portions 8 and 9 delimit a second
compartment 41 together with the membranes 4 and 5 on one side and the

25 membrane 6 on the other side, while the lower portion 9 delimits, together with
the membrane 6, a third compartment 42 (formed in particular by the drainage
channels 46 and by the space situated adjacent the ducts 45 and the opening
19).

This filter module is thus arranged such that the introduction

30 compartments for the liquid, formed from the compartments 40 and 41, and the
evacuation compartment 42 for the liquid are on opposite sides from each other

relative to the membrane 6 (that is to say on either side of the membrane 6) so



When the liquid is situated at the level of compartment 41 it comes into contact with the membrane 6 over
its surface 10 so giving a large area for 5liquid passage also to enable its flow by centrifuging. The
collection module 3 comprises a fluid distribution disc 50, a fluid-tight seal 51, as well as a first reservoir
52 and a second reservoir 53 attached on the same sid8 of the disc 50. The reservoir 52 is sealed by
laser welding against the disc 50 and is 10 provided to collect the liquid which has been filtered through
the three membranes and which is not intended to be analyzed. The reservoir 52 has a crescent-shaped
cross-section (FigBPelQ)2o@biFtiaR taHisk tRalo ribcasing fediss i ifPiviIEneiMEG deBRIBIPE 8’
accommodated. Hiratihe svteakimdgane ahiheresativrinath phejagilscfloning, byliehirisgivi.be seen below,
forms a cursor 15for readlnq/mgrp%sétlpn 0 the{llt r ggéjé% %e(/ellag}/(e: to th%c%lh?cilpr& rgodule 3.

The reservoir 53 has smaller capacity tHER 15 TeSERoft andrisa Coledor tube here 8f Microtube type

with 1.5 mL capaditie Toidaeiseithoihdnephoaiged atewitbsudaes Helsavdivingolidetigr) argerdarganisms to
analyze after gaviwg@gg them t&?é}ﬁ%@@@ﬂé%ﬂ@%&ﬂﬁj&n@The reservoir 53 has a rim 56

provided for latching cooperation with a collar 81 of the disc 50. This disc 50 has a wall 60 in which

there are formed two opening¥ee2P4eiiien BPtdesd tRMBERASEr i UpHpEIaRGESs 8P nddikitly smaller

diameter than thatightkesieniagsveld and GidstihesepNirEpsand 846ch85desnontiyslxtekpeing
surrounded by ribs 6§, 67 and 653 prpiﬁctié}uéq fg%m the face 61 of the wall 60 that is situated on the opposite

side to the reservolrs 52 Bhd 53 The 1l Csurrounding the aperture 65 is circular. This disc also

comprises thrge ribs 69, 70 ahd rbsmecﬁi:hgs Beaiﬁme)slg:tacwelﬁjr@agthetﬂdedii&Efﬁ@randsiaNill be seen
below, a houging faeingexing 3BiscPasiionaidhe Ariesian Badtineladvenauge e madile.

The rib 69 (71) has a guide portion 72 (75) for the indexmgbfin 35 that the filter module comprises, an
abutment portion TE7EPRASIAEEVAFD ds1aot intended to be analyzed. The reservoir 52 has a

crescent-shaped cross-section (Figure 1) such that it thus has a recessed

region 54 in which the reservoir 53 is accommodated. From the outer surface of

the reservoir 52 projects a rib 55, which, as will be seen below, forms a cursor
15 for reading the position of the filter module 2 relative to the collection module 3.

The reservoir 53 has smaller capacity than the reservoir 52, and is a
collector tube here of microtube type with 1.5 mL capacity. This reservoir 53 is
provided as will be seen below for collecting microorganisms to analyze after
having subjected them to lysis on the membrane 6.

20 The reservoir 53 has a rim 56 provided for latching cooperation with
a collar 81 of the disc 50.

This disc 50 has a wall 60 in which there are formed two openings 63
and 64 of the same diameter and an opening 65 of markedly smaller diameter
than that of the openings 63 and 64, the openings 63, 64 and 65 respectively

25 being surrounded by ribs 66, 67 and 68 projecting from the face 61 of the wall
60 that is situated on the opposite side to the reservoirs 52 and 53.

The rib 68 surrounding the aperture 65 is circular.

This disc also comprises three ribs 69, 70 and 71 projecting from the
surface 61, each provided to form, as will be seen below, a housing for indexing

30 the position of the collection module relative to the filter module.
The rib 69 (71) has a guide portion 72 (75) for the indexing fin 35 that

the filter module comprises, an abutment portion 73 (76) for the fin and a



housing-forming cut-out 74 (77) for that fin situated between the portions 72 and 73. The
intermediate rib 70 has two guide portions 78 and 79, and a cutout 80 between those portions. 5This disc
also comprises, projecting from the opposite face 62 to the face 61, an annular collar 81 for latching to the
reservoir 53 and an annular collar 82 for centering the #éservoir 52 welded against the disc. The
seal 51 is a seal of elastomer (of silicone in the example illustrated) of bean-shaped longitudinal section in
which, in the neighborhood of 10 each end, there is formed a passage duct 90, 91 for the liquid coming

from the filter modiASRE{REN L WU 4dT) iHerdRtinmitiriad ARG LN 08D 37 Rifhed to

accommodate therain the portion of the wall 60 of the disc 50 bordering the opening 63 (64). The duct 90

(91), as |Ilustrat_ed in Flg_ure 35 issues o ia%%erigl% Rfa tht%v %BSuegl(la pr(%lgnesd%g grc])g%raate d/vét%i[ e filter
module 2 by a first opening é(é and on the opposite si by second opening {not visible in the
drawings). louthROridveekpdbinkmpoirtidesseal 51 in the disc 50, the ribs 66 and 67 partially surround

the seal. The gvall 60 of the glisg éggseﬂggq%%ﬁggé B%igéﬁﬁé .| %q@@gﬁlﬁgsi?@fg&ogg 4ed the filter

module, such that the filter module is thus rotatably mounted relative to the collection module, the fin 35 of

the filter module bEFR) PloRbed IR rRUBHED iIRDIRIBIMBdR (e JRSSWOI735 8BChRthERMIBEtion module

depending on the sigpr SopieRAINGhetRaTyderibatss imndramagteas(zne detow). 25In the latched position

of the disc 50 of the coIIecti%gn%%u1e §1 inI the ro?vgf34 é)é‘tg}g frilt r r%ﬂ%%lgezi gh%geg;(gl i?ecompressed
between the wall 60 of the diSC and thd wall 32 51 the filtet mod%le, %is compression ena Png the

passage of the liqlildsirated) @i eaodshapedhengiheatinaliseatiois kinol eatkage @ uidigighmrbondeation). 30The
fiter moduled s BHePLAM IR0 AaAbEcs 9&?&%@%&%&@@; SIS LEURFHGHBIIHE 3 with the

fin 35 of the filter module being latched in the correSponding housing for each position. 15
filter module. Around the duct 90 (91) there is formed an annular groove 92 (93)

formed to accommodate therein the portion of the wall 60 of the disc 50
bordering the opening 63 (64).
The duct 90 (91), as illustrated in Figure 18, issues on the side of the

15 seal provided to cooperate with the filter module 2 by a first opening 95 (96) and
on the opposite side by a second opening (not visible in the drawings).

In the nested position of the seal 51 in the disc 50, the ribs 66 and 67
partially surround the seal.
The wall 60 of the disc 50 is received at its periphery in the annular

20 groove 34 of the filter module, such that the filter module is thus rotatably
mounted relative to the collection module, the fin 35 of the filter module being
provided to be received in one of the cut-outs 74, 77 or 80 of the collection
module depending on the step of preparing the sample that is implemented (see
below).

25 In the latched position of the disc 50 of the collection module 3 in the
groove 34 of the filter module 2, the seal 51 is compressed between the wall 60
of the disc and the wall 32 of the filter module, this compression enabling the
passage of the liquids from one module to the other without risk of leakage
(fluid-tight connection).

30 The filter module 2 is thus provided to have three distinct positions
relative to the collection module 3 with the fin 35 of the filter module being

latched in the corresponding housing for each position.



Thus in the position illustrated in Figures 2 to 5, the fin 35 is engaged in the cut-out 74 and the collection
module is disposed relative to the filter module such that the evacuation opening 19 is situated in register
with the opening 95 of the duct 90 of the seal (Figure 3). The evacuation compartment 5 42 is thus
placed in communication with the reservoir 52 via the déct 90. In this way, the liquid poured into the filter
module is able to pass through the module to attain reservoir 52 via the membranes 4 and 5, by the
membrane 6 next, and then by passing through the oPenjn 19, the opening 95 and lastly the duct 90. In
this first position, the access'to*hi® Qi PesipilysialeedBvir®s 4 ris.dhffada ISymePaet 32 of the
lower portion 9 of iheHéteyurswuie, saprelecttgdhenaaetum fsotispessd|rranatyngioriErigure 4).

In another relative ag%%ars RS ittircl)é‘t (%Lgh% fil%erartnodlgeerrﬁlr?tiv%to tgﬁ callgct}]orpemlcs) lfl|e illﬁjstgated in
Figures 6 to 9, the Th 35 iS 17 the cut-out 80 aRd the Bpenlﬂgs oF and 96 0 the ducts 99"and01 of the
seal are obturatedbbyriing 5 whthedddidaraiule sesl 4Bigure 42 thoe eysooetivelgeupadmenhe openings

95 and 96 (Figureg 8;anq,2)5p B8 AU HWMUIFCEHEHMEAARESSRUS ATNGIGSa R Do 1qrPiiRIre the

fluid-tight isolation of the reservoirs 52 and 53, this being in order to avoid any risk of contamination by the

air which would b&'fXof88d BiSsPPEFR GBI &R AISF BRAWSIRY YR PasEAYIBHIENaR MR nsation for
20 example). to AheivpesiPd it $iibensaldmlsmebilered b yltd-Hgdh braneer iaxe seal portion 94

that is situated befweep the ducts, 90 and 91 (Figure 7 reventing _the liquid from flo from the filter
ot Laaty 1 B BN RasT e i Srsir . TR e AR S and T B R ecion
module illustrated in Figuredrihte fir8t flusifinr83he actesscia-ihet Frchad dnd dpéremgsdvisishidated in

register with-{e opepif 3681 theucht Gl ndhisRasHion ey amatiopgampasment 42 is

placed in communication with the reservoir 53 via the duct 91 whereas the access to the duct 90 of the
seal is obturated fBfatasYRALNRARSIYVA6 HPRRITPISFarEarabatiRN (5B |G hossible contamination

(Figure 1ﬁ)- In Lhif] way, the Iisiu%ﬁwﬂiammrgaﬁwﬁlﬁquo@?@@wl@fmé ﬂt&g ]ﬁfb&?]@héﬁqlv@ww@r 5? by

assing throu the nin 1t opening. and last e openi of the seal. 0 pass
o ona posiion (0 REBH PR QLB CRE A s B BT A9 o Wb Al A cute 2
relative to the colléwtiopenogs| €3 andAfeottheiskictmge dmd B 35 theraehleacaicbutratadHiytlieis disposed.
The portions,£2, 7\§a|7§2?‘_| éS0h 4% HBS Qg’a%ﬁ ﬁﬂ?ﬂ&% H’QéB‘éi&ﬂ}&;if%QHlﬂiHa the HBe%i%g@@r the

corresponding cut-out while the portions 73 and 76 form abutments’for the fin in order to"prevent the
operator from turni§ #f (FrigHire S ensifeableadh e R fSaH RtcARPTIFB PanSIdPPSSRbNs. A

description will nog b sleotrbernditiargnt Swasorl Brena BssreH B2 i@ sdynasresing liquid to filter
which may contaln,(r:(lip ea{t e chosen 10. E(&}rggrl% nOta?%IX gylﬁ?éyote ells but I%l%% lﬂgg}ertlg F\;\érégse presence

it is desired to det& %ﬁlﬂ Y 81O min airwhich wou ©
from one reservoir to the other (by evaporation and/or condensation for

20 example).

The opening 19 of the wall is also obturated in fluid-tight manner by a
seal portion 94 that is situated between the ducts 90 and 91 (Figure 7), so
preventing the liquid from flowing from the filter module.

Lastly, in still another relative angular position of the filter module

25 relative to the collection module illustrated in Figures 10 to 13, the fin 35 is in
the cut-out 77 and the opening 19 is situated in register with the opening 96 of
the duct 91 (Figure 11). In this position the evacuation compartment 42 is
placed in communication with the reservoir 53 via the duct 91 whereas the
access to the duct 90 of the seal is obturated for it by the wall 32, so protecting

30 the reservoir 52 from possible contamination (Figure 13). In this way, the liquid
coming from the filter module 2 is able to reach the reservoir 53 by passing

through the opening 19, the opening 96 and lastly the opening 91 of the seal.



In order to detect those bacteria they should be separated from the cells contained in the liquid by way of
the double stage of filtering presented by the module 2. 15In a first step, the operator grasps a
preparation unit, and, if it is not already the case, turns the filter module 2 relative to the collection module
3 to position the rib 36 associated with the position "1" ¥ the frusto-conical portion 31 in alignment with
the cursor 55 situated on the reservoir 52. After having removed the cover 11 in advance, the
operator then 20 pours a predetermined volume of liquid to analyze into the compartment 40 of the filter

module 2 (for example 20 ml)° Pass R oPRFaRASHMa LR MR EBGEr e RRPIALHIFEPRITEUNt 1 is then

placed in a centrifgggparation uriRotatngtthe eenfitbrgadtives wwﬂ\@vmhoﬂéb&dmmdmmhat 25 the
predetermined volume dpai gthrougﬁttrp]% me g)rfames 4 and 5 t occ e SO t?Eartrréer.llhﬂ of the filter

isen In Wi 2
module. The Iarge 5i26 of 1 heemenibranes 4'&nd'5meand't when 0se membranes are

wet they allow thepaittienpass 65137 ahd Qighthe eibsupR.atibar(dety Baglwmﬂibbtegnmimg)ﬂawfmrnenon) The
air then can egiter 3Q.1ie GREPEHEBBh4H g%@ﬂé@!%ﬂ% 'fﬂH'H&H%’HéOZQaa?ﬁjﬂ?éoMﬂlﬁ e hRmirane 6 and

to flow so as to occupy the compartment 42 and lastly, by passing throut% 17 the aperture 19 and the
e

duct 90, to reach 1R &5I8BHIBrPFESEIPOR BRI ifeARRIRIU MR RHNING theTRadNRE tEANGEP of the

membrane 5 (here&cproisréhgena sushdbmraly éhgmcrswg@ﬁ&sms of greatest size, here the
eukaryotes, are retained 5by; tHe merpbraneI wher as th & hfet%nlg%é I z{mltsé S 0 ere bacterla (of size

well below 5 pm), pass throdyR Tt BE Colects malWaont e mem preparing

sample to analyze from a liquid to filter which may contaln, in the chosen

10 example, not only eukaryote cells but also bacteria whose presence it is desired
to detect among those cells.

In order to detect those bacteria they should be separated from the
cells contained in the liquid by way of the double stage of filtering presented by
the module 2.

15 In a first step, the operator grasps a preparation unit, and, if it is not
already the case, turns the filter module 2 relative to the collection module 3 to
position the rib 36 associated with the position "1" on the frusto-conical portion
31 in alignment with the cursor 55 situated on the reservoir 52.

After having removed the cover 11 in advance, the operator then

20 pours a predetermined volume of liquid to analyze into the compartment 40 of
the filter module 2 (for example 20 ml).

The operator replaces the cover 11 and the preparation unit 1 is then
placed in a centrifuge.

Rotating the centrifuge drives the movement of the liquid such that

25 the predetermined volume passes through the membranes 4 and 5 to occupy
the compartment 41 of the filter module.

The large size of the pores of the membranes 4 and 5 means that
when those membranes are wet they allow the air to pass only with a slight
pressurization (very slight bubble point phenomenon). The air then can enter

30 the compartment 41 to enable the liquid then to pass through the membrane 6

and to flow so as to occupy the compartment 42 and lastly, by passing through



The membrane 4, which has pores (here 30 pm) of even greater diameter than those of the membrane 5,
is disposed upstream and juxtaposed against the membrane 5 to avoid any risk of clogging of the
membrane 5 in 10 case the membrane to filter were to contain a very high number of eukaryote cells to
separate from the rest of the liquid. It is to be nofEd in this connection that the combination
30pm/5pm for the membranes 4 and 5 has real pre-filtration advantages in the separation of mammalian
cells from germs since it not only enables relatively large volumes 15 to be entirely filtered (up to 100 ml)

and which may befeRR/48eh cHIR R oiQeteufpae. Tesapadiputeset dhaidotrB R ery great

majority of those cijfisdedaltgtained (approximately 99.9%) while allowing a large quantity of the germs

present in the sample to pass (approximately 509). S Cnl ood results are obtained for pore
diameters of the membrane 4B§rr8a & egénr f(S ?)%r% énr?m%rsasnﬁ]an %%r%.”ml}l S %%S%r)slus%hnall quantity
of cells arriving orthatdilte theanidicorg® (05 ekl atast sirekdeiefbssblatgatagnificaraipimegease the

sensitivity of gjich g, deyvige While, FEAHEIE RTINS fsIAS lRs USRI ACId A fiqtion:
techniques (of PRC/TMA type) in order to detect the f{)resence of germs initially 25present in the filtered

liquid with the gre 2RIV dtiigrass throughuitigrae eptReieAdNBI%98 §18@eesNeL dimensioned (0.45
pm in this example) so as tomesandh® aaens, Wiah ithissdpsird (teeetectum) of Busingibatdilling of the

reservoir 52, the rgductipn { thei volum ﬁ’f airin that r erv8ir does, not lead to agyd)ressuriéation
. |a§Be er than hOS% of,the membrane, 1S |s%ose%gp%stream an taﬁ)qgfe
phenomenon in the 30reservoir dué to the presence of the opening orming a vent enabling the

reseryoir 52 and thgsitis¢ ttmmambramm@ to Iae_diéplrat Hﬂhdzfp¢i9ggimee%m_e, ﬁl@\bmm thus prevents
any risk of the megREARR SRR YGRS IPLPB RIS AR, nigh nSBLRTY. dIRa¥eBtcL2 (Figure 1)

formed in the cover 11 ensures the compartments 40 and 41 are képt at atmospheric pressure and thus
also 5 prevents theSHeinBrRFEeIERRIGe Bt iRf fredliftation in the compartment 42 but by

depressurization in the compagtfaeisshéfeansthik connecticehilitheperabpigs Imen/ seepmplished, the
operator StOpS the centrlfuge andﬁrasgr?srtﬁggjre al’atl(?ﬂuplt to erfzrm a motY]ement of I‘e|a(t)I])/e rotation of

the filter module rélSiU RIS fell R ST Plivieages in the separation

mammalian cells from germs since it not only enables relatively large volumes
15 to be entirely filtered (up to 100 ml) and which may be heavily laden with cells to
isolate (up to 2.108#ells) but also enables the very great majority of those cells
to be retained (approximately 99.9%) while allowing a large quantity of the
germs present in the sample to pass (approximately 50%).
Such good results are obtained for pore diameters of the membrane
20 4 greater than 10 um and less than 40 pm.
The very small quantity of cells arriving on the filter membrane 6 (10°
cells) thus makes it possible to significantly increase the sensitivity of such a
device while reducing the background noise for the nucleic acid amplification
techniques (of PRC/TMA type) in order to detect the presence of germs initially
25 presentin the filtered liquid with the greatest precision.
The pores of the membrane 6 are of course dimensioned (0.45 pm in
this example) so as to retain the germs which it is desired to detect.
During the filling of the reservoir 52, the reduction in the volume of air
in that reservoir does not lead to any pressurization phenomenon in the
30 reservoir due to the presence of the opening 65 forming a vent enabling the

reservoir 52 and thus the compartment 42 to be kept at atmospheric pressure,



10 rib 37 situated beside the Figure "2" on the frusto-conical part 31 of the filter module in alignment with
the cursor 55 (Figure 6). In this position 2, the ducts 90 and 91 are obturated by the transverse wall
32 and the opening 19 is obturated by the solid portion 94 of the seal. In this manner, no flow either of
liquid or of air is possible between the 15compartment ¥ of the filter module and the reservoirs 52 and
53. There is thus no risk of contamination of the reservoir 53 by the liquid contained in the reservoir
52 (by evaporation/condensation). The operator can then remove the cover 11 to pour into the
channel 25 a pred®fithiREd DERYRIESA Y VS henTesabraneré dxmingidyinadheidibatimihg through
the channel, will rggshgemmpartment 41 to cover the upper surface 10 of the membrane 6. After having
deposited the lysing agent, @’e rator then replaces th ver 11. As the vent 65 qf the disc 50
and the vent 12 of the cover T%%@é E(Bﬁaﬁ?é}j fr%aés' urﬁa?l)r%%rn S édn ﬂea(r:l%viﬁ (j) Sgﬁéjé%?g%%tmospheric
pressure, 25 the mempasdnee6tseiapdiat vhieh karibiisatredyshegiagertsuiiee aiebdbitedattimogenously
and evenly opr theybale AL MEPAREAS BIRNNALPRIP kel dinipamSIPY ichyipHiibAede case T the

membrane had become domed). As no liquid flow’is possible towards the reservoirs of the

collection module PHELK SRRIERFEHERIIBR IBANSERMRBIMF B A With'the membrane for a

30predetermined time in ordender e bisisatibihagepvsnaboaprifedivdadpostdietops the  After
having kept the Iysinr% §?ent indcontact v#']th the me .branetf rtherrgredetermined tipigd?#ending on the
lysing agent) at a%?ecﬂe niea tEmperatu er?%ar%*%rr]nlﬁpe' 80‘3% Urdet B MEreate theétteiveness of
the agent, the opectaicagditheufiterthefllikr ielativietodhxticellection cotidgtiosprasdaleositiopdsition the rib
38 situated beside;thefigipicti 8adhE fisteigaaoar Rartid Al Us-Siscaqsesh gfignmarg with the
cursor 55 (Figure 10). ~ The preparation unit is then again placed in the centrifuge to make the lysate
(containing the bidNRSela matignaen i RS8P % FHEBLIGI the equipment 6, that biological material,

after having undergone the lyssigibepis@ibn 2, the ducts 90 and 91 are obturated by the

transverse wall 32 and the opening 19 is obturated by the solid portion 94 of the

seal. In this manner, no flow either of liquid or of air is possible between the
15 compartment 42 of the filter module and the reservoirs 52 and 53.
There is thus no risk of contamination of the reservoir 53 by the liquid
contained in the reservoir 52 (by evaporation/condensation).
The operator can then remove the cover 11 to pour into the channel
25 a predetermined volume of a lysing agent (300 uL for example) which, in
20 flowing through the channel, will reach compartment 41 to cover the upper
surface 10 of the membrane 6. After having deposited the lysing agent, the
operator then replaces the cover 11.
As the vent 65 of the disc 50 and the vent 12 of the cover 11 have
enabled the compartments 40, 41 and 42 to be kept at atmospheric pressure,
25 the membrane 6 remains flat which enables the lysing agent to be deposited
homogenously and evenly over the whole of the membrane (and not solely at its
perimeter which would be the case if the membrane had become domed).
As no liquid flow is possible towards the reservoirs of the collection
module, the lysing agent is deliberately kept in contact with the membrane for a
30 predetermined time in order for the lysis of the germs to be as effective as

possible.



10sufficiently reduced size to pass through the pores of the membrane and thus to be collected in the
reservoir 53. The operator can then remove the preparation unit from the centrifuge and unlatch the
reservoir 53 from the disc 50 to perform an analysis of the lysate collected in the reservoir. 15It will be
noted that the microorganisms to detect are not necesd&rily bacteria but may in particular be viruses,
yeasts (of sufficiently small size not to be retained by the membranes 4 and 5) or moulds. It may be that
the liquid to analyze does not contain eukaryote cells but other types of microorganisms (to separate from

the germs to detect) such a$\/EaSBINAiReNhtBEMRIRgi28BRINBNEP &N BRI BRI A I Fation unit is

represented in Fighee gi@determifeenanadly(discsaing sfeiendesing st irs: usenidostsimilaselements,
but increased by ]tgrcr)w forr qla}ch mbodiment. %65: Pnregr%rati%n unit 101 %1; FigHéeCt}Q is sgmcﬂa{ to the unit 1
Q4

apart 25 from the FOSENOIT 53 Oerir?d(%rlﬂ%%a in ths em Oom%gﬁ?,ethe erminal formation H%l of the disc

150 being in this mpmmw@@gahnwt@dmrf@mmpm@ elatve mpawllmtpaterwavléigure 19,
leading to a rgmotg teseiuAitHarN 38 BiRated beside!thaHhaROIASAMROARENESRLLYSiREd, the

reservoir 152 is 30similarly replaced. Another embodiment of the preparation unit is represented in Figure

19a The prephiRRiSlemesy e dr elignes Wi Eitsedrsofiieer (gl fe' 902 and a collection module
203, the filter module being previstegariiiva Mambrare 206iwipiddw mothdeseabdardtdGRdxeing rotatably

mounted relative tg eq ) AN eh AR sl RaF FdtrieSP R BLisS At Adanied g three
equipment 6, that biological material, after having undergone the lysis, being of

10 sufficiently reduced size to pass through the pores of the membrane and thus to
be collected in the reservoir 53.

The operator can then remove the preparation unit from the
centrifuge and unlatch the reservoir 53 from the disc 50 to perform an analysis
of the lysate collected in the reservoir.

15 It will be noted that the microorganisms to detect are not necessarily
bacteria but may in particular be viruses, yeasts (of sufficiently small size not to
be retained by the membranes 4 and 5) or moulds. It may be that the liquid to
analyze does not contain eukaryote cells but other types of microorganisms (to
separate from the germs to detect) such as yeast or filamentous fungi.

20 Another embodiment of the preparation unit is represented in Figure
19.

Generally, the same reference numbers are used for similar
elements, but increased by 100 for each embodiment.

The preparation unit 101 of Figure 19 is similar to the unit 1 apart

25 from the reservoir 53 being eliminated in this embodiment, the terminal
formation 181 of the disc 150 being in this case provided to be connected for
example to a hose 157, as illustrated in Figure 19, leading to a remote reservoir
for example.

In still another embodiment not illustrated, the reservoir 152 is

30 similarly replaced.

Another embodiment of the preparation unit is represented in Figure
20.



different relative positions that are identical to those described previously as well as a fourth relative
angular position illustrated in Figure 20 in which the opening 296 of the seal is placed in register with an
additional opening 298 formed in a wall of the collectionygodule 203. This opening is obturated by a 10
heat-sealed film (not illustrated) that the operator can detach such that the reservoir 253 is made
accessible in order to be able to directly take off therefrom the liquid it contains using a pipette 99 rather

than unlatching the reservoir ZSﬁﬁmﬂbeeﬁtmtﬂzmwﬂle@m Poashii@ras. drripgroiheiuenioediment, not
illustrated, the cover 11 ds f%‘ﬁc%ﬁr (J]Iﬁ é:)%téc laravhen dmﬁel@gﬁ%%%l\e ggd/\%/ ﬁ,(] grll_g n extractor hood

or in a confined space pro om Contaminati ions, by a cover e we ﬂwe body of the
filter module in order t%oi%&}@etmé?%q@@ﬁo%ﬁﬁaﬂﬁﬂwaﬁéanQ 6%‘@@%@"{%9’9@@??4%&“&%@% first

terminal formation (of §&weale Luer type for example) to connect a valve by which the volume of liquid to

filter is mtroduced 20 a seconq_g%rqwg%ln %rm%gm@lls%ggéeﬂ@lﬁésu(g; AV o[ gdc% i %@éCI’ObIdOQICGJ

filter comprising a membrane that forms a barrier to microorganisms (porosi but permeable to
the air in order therefdt&etsBhEM G arnitiRngtitglofhdleahsphitiBrt 0S5 RRd RECHAHHY RSmale Luer
terminal formation to acesinestafsyringelpicyidegliitpesititaldlluseattet inirkgu2é fornmatiaichtieesthird

terminal formation 'SS%%!Hgt%é"%‘FQﬁé EQQI”@%Igée@nuﬂ P&%P%Hﬁaé%da%ﬂo% ﬁmﬂ t%gyrlnge is not

connected to the terminal formation her embodiment, not illustrated, the preparatlon unit

lacks the membranes 815d amdBhRf 6’6‘?n‘iﬁ'?§€§°fh€‘ﬂﬁ@ﬁﬁ@?r1&%lﬁé’%%ﬁ@/d§ PRIVSRISAMBrane 6 is not
of PVDF but of ptlyesheedidéarea (RBES)hdrikucratels). that thét spatstotochbe detachtatthéhatraparation unit

according to the inverfiqn gy A50;&lized $86é%§bbl%thﬁr<§'r'6{é“%‘ peethnd istgad @ tfé‘ié)%?f 19b

described above for example for a filtration method in which the lysis is not carried out by a liquid

chemical agent but by"&R{iMg edgsithd aNaas Hf‘én%@n%?%% B PR30 AR HERHAG of the
membrane and then besetvisviig frerbictogitalf ihateriEictivat mnddrdd3t the lysis on the membrane by

passing a 5collection liquid |ntomﬁgrmﬁaa@qmmhwlgmugs@@l{g@t%lggbé r¢$¢§V|%||5|§é’ed in More

generally, the preparation unit m t}%}:adso be used for any oth flltrat|on meh) od requmn uids to be

collected in at ledSt tWRREIFRLALAFELE RADRRSSIble to Woxf‘ljf'é' 3 SERERPE R I?n‘f the
embodiments describegate aredecigrdsemtechinmisaiorapissesorerypravided forhethverded. tohe

body of the filter module in order to reduce the risk of contamination, the cover
then having, in that case, a first terminal formation (of female Luer type for
example) to connect a valve by which the volume of liquid to filter is introduced,
20 a second terminal formation, also of female Luer type, to connect a
microbiological filter comprising a membrane that forms a barrier to
microorganisms (porosity 0.22 um) but permeable to the air in order therefore to
enable sterile venting of the compartment 40, as well as a third female Luer
terminal formation to connect a syringe provided with a male Luer terminal
25 formation, the third terminal formation issuing in the access channel 24 and
being obturated by a plug when the syringe is not connected to the terminal
formation.
In another embodiment, not illustrated, the preparation unit lacks the
membranes 4 and 5 and only comprises the filter membrane 6 and/or the
30 membrane 6 is not of PVDF but of polyestersulfone (PES) for example.
It is also to be noted that the preparation unit according to the

invention may also be used for any other filtration method instead of the one



CLAIMS 1.A unit for preparing a sample for the microbiological analysis of a predetermined volume of
liquid that may contain microorganisms comprising: 5 a filter module (2 ; 102 ; 202) with a filter
membrane (6, 106, 206) and a collection module (3 ; 1034;,203) for each liquid coming from said filter
module (2 ; 102 ; 202), with said filter module (2 ; 102 ; 202) comprising an inlet compartment (40, 41;
140, 141 ; 240, 241) for inletting said predetermined volume of liquid by an inlet opening (18 ; 118 ; 218)
of said filter module (2ded&betiOabd0R)osaisainisie compaitratur (A&hdd il AlhidH the24Ris2d1lndieing
adapted to contain the wh id, predetermi liquid,. v jon
compartment (42 ; 145 %@%ﬁ%&r@v%ﬁﬁﬁéﬁ{s%gb %ﬁgé)éﬁmﬁ]%%%%ﬁi%ﬁaﬁlﬁf g%?glgggﬁation
opening (19 ; 219) of SBRPAMRIESRIUY PcranavenestiosLfidednectRsamaotit'es by oetiey, said
evacuation 15 compattignbislddizalld2iendRihbeingieepatated fsvsaid imahoampayrpassitgt 41; 140,
141 ; 240, 241) byssaig%of

141 240, 241) bSO UERARSEASING e HOfr AP A i M 1073 402) 8¢ collection

eing rotata d relative to each other, and having, relative to each other,

a first relative predetermined pdﬂﬁf@rﬂ‘?ﬂ%ﬂ#ﬁéﬁ@%ﬁi%ﬁ'&ﬁi%'%éﬁiﬁléo(i’g UsqdYR A PHIEEr 20 module
(2;102; 202) is in redistatiovitmettivst mpeiting (Bb)dsf saidecaltdietienl nrodulee@t 108 ;d@3pand a second
relative predetermined pastiop different from said first position, in which said evacuation opening (19 ;
219) of said filter module (2 ; 102 ; 202) is in register with a second opening (96 ; 196 ; 296) of said
collection module (3 ; 103 ; 203]"8sisSRRLIENSRERT APt Amiteeto e &T’,gf’ﬂﬁf‘iﬁti d85¢51b881) and
evacuation (42; 14R; 242 reprapantedentseam@mpaspeositg Gidest fiom tackobther relative to said filter
membrane (6 ; 106 ; 206) with said inlet compartment (40, 41; 140, 141 ; 240, 241) being arranged such
that, when said predetermined volume of liquid is in said inlet compartment (40, 41; 140, 141 ; 240, 241),
the liquid is in 30 contact with the filter membrane (6 ; 106 ; 206) over at least the majority of the surface
(10; 110; 210) of the filter membrane (6, 106, 206) on the side of the inlet compartment (40,41; 140, 141;
240, 241). 21 2.A unit according to claim 1, characterized in that, in said first predetermined position, said
second opening (96 ; 196 ; 296) is obturated and in that, in said second predetermined position, said first
opening (95) is obturated. 53.A unit according to any one of claims 1 or 2, characterized in that said filter
(2;102; 202) and collection (3 ; 103 ; 203) modules also have another predetermined position relative to
each other, termed obturating positions, different from the first and second positions, in which said
evacuation opening (19 ; 219) is obturated. 104.A unit according to claim 3, characterized in that in said



obturating position, the first (95) and second (96 ; 196 ; 296) openings are also obturated. 5. A unit
according to any one of claims 1 to 4, characterized in that said filter (202) and collection (203) modules
also have another 15 predetermined position relative to each other, termed take-off position, different
from the first and second positions, in which said secoRf opening (296) is in register with a take-off
opening (298) that said unit comprises. 6. A unit according to any one of claims 1 to 5,
characterized in that said filter module (2 ; 102) comprises a body (7 ; 107 ; 207) within which is 20 fixed
said filter membrane (6 ; 106 ; 206) as well as a sep‘aplf&wmembrane (5 ; 105; 205) that is situated
between said inlet opening (18 ; 118; 218) and said filter membrane (6 ; 106 ; 206), and said separation
membrane (5 ; 105 ; 205) halving_ AP iameter a%reater tr]a thﬁ] ore digmeter ﬁfasr?eilg filter membrane

are d
(6; 106 ; 206). 257.A unit according trg[gf%r"%r%;’)%%n aCtETZBd iIT that Saig %égg)r%\'ﬁon meX]Sr')Sré)r];e (5;105)

is fixed to a first pertioed@em0idpdfvshidnieoefylidtid GT9tandysadu fiite mitsagansii® ; cto)risifiged to a
second portiog (9 5 13} %88@@9?‘93’; ({0210 Qe yithifinid iR (SrehRithABd s€90RA _%6%9% pgrtions being

adapted to be nested one inside the other and welded together. 308.A unit according to any one of claims
6 or 7, characteriZe!#¢4ABBARALE? mBRHuRAE) i@zﬁ%ﬁﬂﬂtﬂ%%{ﬁméﬁmﬁ&%@r@?w&),
juxtaposed againgpsaidepagaipnwitandaiantttd méhlicoethe1oppositesiderppismgenaratien membrane

(520 o e e Seene 8y 40, AR 1) A b b Ll paegRaEpre
one of claims 6 to\W/|werattigtiibtyiran inlet opening (18 ; 118 ; 218) of said filter module (2 ; 102
10 ; 202), said inlet compartment (40, 41 ; 140, 141 ; 240, 241) being adapted to
contain the whole of said predetermined volume of liquid, as well as an
evacuation compartment (42 ; 142 ; 242) for evacuating said predetermined
volume of liquid by an evacuation opening (19 ; 219) of said filter module (2 ;
102 ; 202) to said collection module (3 ; 103 ; 203), said evacuation
15 compartment (42 ; 142 ; 242) being separated from said inlet compartment (40,
41 ; 140, 141 ; 240, 241) by said filter membrane (6 ; 106 ; 206), said filter
module (2 ; 102 ; 202) and collection modules (3 ; 103 ; 203) being rotatably
mounted relative to each other, and having, relative to each other, a first relative
predetermined position, in which said evacuation opening (19 ; 219) of said filter
20 module (2 ; 102 ; 202) is in register with a first opening (95) of said collection
module (3 ; 103 ; 203) and a second relative predetermined position different
from said first position, in which said evacuation opening (19 ; 219) of said filter
module (2 ; 102 ; 202) is in register with a second opening (96 ; 196 ; 296) of
said collection module (3 ; 103 ; 203);
25 characterized in that said inlet (40, 41 ; 140, 141 ; 240, 241) and evacuation
(42 ; 142 ; 242) compartments are on opposite sides from each other relative to
said filter membrane (6 ; 106 ; 206) with said inlet compartment (40, 41 ; 140,
141 ; 240, 241) being arranged such that, when said predetermined volume of
liquid is in said inlet compartment (40, 41 ; 140, 141 ; 240, 241), the liquid is in
30 contact with the filter membrane (6 ; 106 ; 206) over at least the majority of the
surface (10 ; 110 ; 210) of the filter membrane (6, 106, 206) on the side of the
inlet compartment (40, 41; 140, 141; 240, 241).



that the pore diameter of said separation membrane (5 ; 105) is greater than 1 5 pm. 10. A unit
according to any one of claims 6 to 9, characterized in that the pore diameter of said filter membrane (6 ;
106 ; 206) is less than 1 pm. 11. A unit according to any one of claims 6 to 10, characterized in that
said filter module (2) comprises another opening (25) fémed in said body 10(7) and giving access to a
compartment (41) of said body (7) situated between said separation (5) and filter (6) membranes.

12. A unit according to claim 11, characterized in that said another opening (25) is situated at the end of a

channel (24) formed in said BodyA7nit according jo faitcdodARESEEHH Tothdiata 8tz 8tin that said
another 150peningréttehsiaistichesneh (24jd seubstaopatingiigated g6 thEpsamelaveias thedinlet opening
(18) of the liquid that may contain microorganisms. . 14. A unit acgording to any o f claims 1 to
13, characterized I} (1A 4 ST oNTE 1 BRe B9 1oRs b Hr L RRFTIRE deRimiter s
adapted to be recehtgthiteén annular groove (34) that said filter module (2) 20 comprises. 15. A unit

according to any one of claimgis 1 50 J4y SRasaGies 116 GHY BAL SHYLIIRE e ErbrRIMpEEES indexing

means (35) and said collection module (%ompnses complementary indexing means (69, 70, 71) for

each predetermin&tPh8aitdHeS the fliter Ol RN FRURGHRN 163 thd BdNADNTREH AR 2isEshave 16, A
unit according to clathab, shaakseiatiized ipdbiibaaicbiagiaxing regams ABIPIiBenzeln 6BR)ratgn that said

rocone said i (355 SIBT7. AR AcLORaING 10 e SR o0 1 ATl S IR s frot

opening (95) of thepsilegtidA n2ddlie Brusstess to a reservoir (52) that said collection module (3)

comprises. %3 4. A unit according to claim 3, characterized in that in said
obturating position, the first (95) and second (96 ; 196 ; 296) openings are also
obturated.

5. A unit according to any one of claims 1 to 4, characterized in
that said filter (202) and collection (203) modules also have another

15 predetermined position relative to each other, termed take-off position, different
from the first and second positions, in which said second opening (296) is in
register with a take-off opening (298) that said unit comprises.

6. A unit according to any one of claims 1 to 5, characterized in
that said filter module (2 ; 102) comprises a body (7 ; 107 ; 207) within which is

20 fixed said filter membrane (6 ; 106 ; 206) as well as a separation membrane (5 ;
105 ; 205) that is situated between said inlet opening (18 ; 118 ; 218) and said
filter membrane (6 ; 106 ; 206), and said separation membrane (5 ; 105 ; 205)
having a pore diameter greater than the pore diameter of said filter membrane
(6 ;106 ; 206).

25 7. A unit according to claim 6, characterized in that said separation
membrane (5 ; 105) is fixed to a first portion (8 ; 108) of said body (7 ; 107) and
said filter membrane (6 ; 106) is fixed to a second portion (9 ; 109) of said body
(7 ; 107), with said first (8 ; 108) and second (9 ; 109) portions being adapted to
be nested one inside the other and welded together.

30 8. A unit according to any one of claims 6 or 7, characterized in
that said filter module (2 ; 102) comprises another membrane (4 ; 104),
juxtaposed against said separation membrane (5 ; 105), on the opposite side of

the separation membrane (5 ; 105) to the filter membrane (6 ; 106), said other



18. A unit according to claim 17, characterized in that the collection module (3) comprises a vent (65)
adapted allow air to pass into said reservoir (52). 19. A unit according to any one of claims 17 or
18, characterized in 5that said reservoir (52) has a crescent-shaped cross-section. 20. A unit
according to any one of claims 1 to 19, characterized ig4hat said second opening (96) of the collection
module (3) issues to a reservoir (53) that said collection module (3) comprises. 21. A unit
according to claim 20, characterized in that said reservoir 10(53) has latching means (562 adapted to
cooperate with comﬁmﬁﬁ@ﬂ?a%? ialOihgavied s 9EeBten RYSid8BIRiE Shan doeiIBYS) diGmpiried 22. A
unit according to a;awmg}fa@i@ﬁmehm&ie ¢hanaggrized in that said collection module (3) comprises a
seal (51) in which are formeg two ducés %13 e%ach resp ectlglellg |SSLgnl% gn 1 e si e as said filter
module 15(2), by said first opening l(@ 8a.8 seXonoe(g ) obné'ﬁlng NIRRT accordlng to
claim 22, charactdhatthinpheg Qamswlqsialua@aamemmapémn@s{é $8680r1is greater thanA unit
according to any of claims 1 to 23, characterized in that said filter module (2) comprises a vent (12)
adapted to allow air to pass into 20said inlet compartment (40, 41). 25. A method of preparing a

sample for the microbiologicl-anBly4lg éPﬁoﬁﬁ’%f@rﬁﬂMéH‘%%rﬂé'Bﬁléuﬁﬂ thathapiesizegnn
microorganisms, qhafaﬁéqm@oblamm.ﬂcﬁ@maﬂm@s m@atﬁ@mqeom@mm&) wigdertpaapagng (1; 101,

201) according 25 to any on § to 24: the step dlﬁPO tézj é\ld r1‘]|Iter odule. (2 ;102 ;
202) and collection module ( (ﬁﬁcgfqhneg&&?(% ?e%t? o E3ch Gther %a.& rEFSredetermlned
position; thémata@ldffpmmn@dgé&dz))r@dmarmnmvmanmoeﬁInm(dfnh&mmmayl iBGsemhtaudy

microorganisgs rem sRid{UigG BQULE (24 L8mp2ARLIR ?zﬁ@u ﬁééﬂj%@f@%s'ﬂ?%!%étv’vé@ﬁ ; 203)

through said evacuation opening (19 ; 219) of sald filter le (2; 102 ) and through said first
opening (95) of sa‘?‘é'@&%&@ﬂ%&%ﬁ’é“@“qrd@) pgg)oranes.

12. A unit according to claim 11, characterized in that said another
opening (25) is situated at the end of a channel (24) formed in said body (7).

13. A unit according to claim 12, characterized in that said another

15 opening (25) of said channel (24) is substantially situated at the same level as
the inlet opening (18) of the liquid that may contain microorganisms.

14. A unit according to any one of claims 1 to 13, characterized in
that said collection module (3) comprises a disc (50) of which the perimeter is
adapted to be received in an annular groove (34) that said filter module (2)

20 comprises.

15. A unit according to any one of claims 1 to 14, characterized in
that said filter module (2) comprises indexing means (35) and said collection
module (3) comprises complementary indexing means (69, 70, 71) for each
predetermined position of the filter module (2) relative to the collection module

25 (3).

16. A unit according to claim 15, characterized in that said indexing
means comprise a fin (35) and in that said complementary indexing means
comprise ribs (69, 70, 71) each having a cut-out (74, 77, 80) adapted to receive
said fin (35).

30 17. A unit according to any one of claims 1 to 16, characterized in
that said first opening (95) of the collection module (3) issues to a reservoir (52)

that said collection module (3) comprises.



24 the step of disposing the filter module (2 ; 102 ; 202) and collection module (3 ; 103 ; 203)
relative to each other in said second predetermined position; and the step of passing a
predetermined volume of another liquid from 5 the filter module (2 ; 102 ; 202) to attain the collection
module (3 ; 103 ; 203) through said evacuation opening319 ; 219) of the filter module (2 ; 102 ; 202) and
through said second opening (96 ; 196 ; 296) of the collection module (3 ; 103 ; 203). 26. A method
according to claim 25, characterized in that said steps 10 of passing said predetermined volumes of

liquid from said filter module'@ ; fognitReEPIIIRGAMIRETdeChiBrPRIBHRE (B thEbEhekpliPsligimplemented
by centrifuging.  mod@é. (8)raeterkascoRENG (EErAMAsIEDBRAINS 20 pagsimbasaicteszed o that it
comprises, priort id step of passing said 15 predetermined volume of said other liquid through said
evacuation opening (19 ; 219) of said filter module (2 ; 102 ; 202) and through said second opening (96 ;
196 ; 296) of said collection tHodélel(® ALOF¢iRO3P, &ny srep off delesting ersiGtherdigatdrizelinid adapted

to cause the lysis fp{a@”@amigmgmq]ggtgiep&géhﬁgigaggerd%%glgé%ﬂgn(ﬁ ; 106 ; 206), the step of

depositing on said filter 20 membrane (6 ; 106 ; 206) said predetermined volume of said other liquid, and

then the step of leaving said?8thef IITPESAEh SRR Sfgdaidmd it Aprelfrasicrized tme.

28. A method acceidingi® sdatid dpehini (o8 zgdHe Bodt ttiepninsisas, (SYhsamsert dordierstap of passing
said predetermine O#Hme of 25sai .othercljiglui%éhrﬁu h. said evacuation opening (19 ; 219) of said filter
a €

module (2 ; 102 ; ﬁtds%'goﬁ% TEHG SE%h SR r@P@'of said collection module (3 ; 103 ; 203), the
step of retrieving said prede®&rmiAachitclocnedofestidtlaine2ligaidifactarzdgsis.that said reservoir

10 (53) has latching means (56) adapted to cooperate with complementary latching
means (81) that said collection module (3) comprises.

22. A unit according to any one of claims 1 to 21, characterized in
that said collection module (3) comprises a seal (51) in which are formed two
ducts (90, 91), each respectively issuing, on the same side as said filter module

15  (2), by said first opening (95) and by said second (96) opening.

23. A unit according to claim 22, characterized in that said seal (51)
has a bean-shaped cross-section.

24. A unit according to any one of claims 1 to 23, characterized in
that said filter module (2) comprises a vent (12) adapted to allow air to pass into

20 said inlet compartment (40, 41).

25. A method of preparing a sample for the microbiological analysis
of a predetermined volume of liquid that may contain microorganisms,
characterized in that it comprises:

- the step of obtaining a unit for preparing (1 ; 101 ; 201) according

25 to any one of claims 1 to 24;

- the step of disposing said filter module (2 ; 102 ; 202) and
collection module (3 ; 103 ; 203) of the unit (1) relative to each other in said first
predetermined position;

- the step of passing said predetermined volume of liquid that may

30 contain microorganisms from said filter module (2 ; 102 ; 202) to attain said
collection module (3 ; 103 ; 203) through said evacuation opening (19 ; 219) of
said filter module (2 ; 102 ; 202) and through said first opening (95) of said
collection module (3 ; 103 ; 203);
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- the step of disposing the filter module (2 ; 102 ; 202) and collection
module (3 ; 103 ; 203) relative to each other in said second predetermined
position; and

- the step of passing a predetermined volume of another liquid from
the filter module (2 ; 102 ; 202) to attain the collection module (3 ; 103 ; 203)
through said evacuation opening (19 ; 219) of the filter module (2 ; 102 ; 202)
and through said second opening (96 ; 196 ; 296) of the collection module (3 ;
103 ; 203).

26. A method according to claim 25, characterized in that said steps
of passing said predetermined volumes of liquid from said filter module (2 ; 102
; 202) to attain the collection module (3 ; 103 ; 203) are implemented by
centrifuging.

27. A method according to any one of claims 25 or 26,
characterized in that it comprises, prior to said step of passing said
predetermined volume of said other liquid through said evacuation opening (19 ;
219) of said filter module (2 ; 102 ; 202) and through said second opening (96 ;
196 ; 296) of said collection module (3 ; 103 ; 203), the step of selecting as
other liquid, a liquid adapted to cause the lysis of the microorganisms retained
on said filter membrane (6 ; 106 ; 206), the step of depositing on said filter
membrane (6 ; 106 ; 206) said predetermined volume of said other liquid, and
then the step of leaving said other liquid to act on said microorganisms for a
predetermined time.

28. A method according to claim 27, characterized in that it
comprises, subsequent to the step of passing said predetermined volume of
said other liquid through said evacuation opening (19 ; 219) of said filter module
(2 ; 102 ; 202) and through said second opening (96) of said collection module
(3 ; 103 ; 203), the step of retrieving said predetermined volume of said other

liquid for analysis.



