1 Method and unit for preparing sanple for mcrobiological analysis of
liquid The present invention concerns the preparation of a sanple
for the mcrobiol ogical analysis of a liquid. 51t is known that there are
l'iquids which may contain different types pf m croorganisns, anmong which
the m crobiol ogi cal analysis nust only concern one or several types.

These liquids exist for example at the end of a manufacturing chain for
monocl onal ant i bd¥pE8d apguBit ferrRreRATINgraMPIe (RFENICToRiIAcE GRalyFisiah jauid
eukaryotes, 10 which enable anti bodies to be produced, may possibly be
contam nated wi th bacteria and/or viruses. The presence of
eukaryote cells may hifgidresant inventionionegfing dhe piapyatien sff agemple forathe

viruses eitherpdugidi iiﬁlaﬁgﬁlgg o}f@fiiq[]ﬂ whi ch may adversely affect the growh
of m croorgani sns In e case of conventional detection on a gel 15 growth
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i~e.. .hacteria and/or viruses in the_exanpl iven abov :
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l'iquid in whi dactdnia andearetrugesni sns to be detected are sel ected by
exploiting the 25 differences i rphol ogi cal  characteristics (physical
and/ or chenical) fr oni'&‘?rﬁ??&%??@%%@&é%?‘ggjﬁ%hﬁgeﬁ 8?’6‘8?03’%?9‘4%?"%?3’3'3
More parti cul aflnactepiarRiddeises drhepaidtd edleasedaiokipgdyhishevdy, adResdIp affest
conprising a step of selection consisting of adding into the liquid to be

anal yzed a redgRriowhnst Micregtganismsu i the cass & %?@g?@'%ﬁé&#%%amn By gel
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desired to be kept in the sagple and filtering the liquid by a nenbrane so
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ysate materials (those having been destroyed, lyse
nucleic acids of those microorganisms.
In order to carry out a reliable analysis of this type of liquid, it is thus
20 appropriate to prepare a sample in which selection has been made from only
microorganisms belonging to the types of microorganisms desired to be detected
(i.e., bacteria and/or viruses in the example given above).
Methods are already known for preparing a sample for the analysis of a
liquid in which the microorganisms to be detected are selected by exploiting the
25 differences in morphological characteristics (physical and/or chemical) from
among the different types of microorganisms.
More particularly, a method of preparation is already known, the method
comprising a step of selection consisting of adding into the liquid to be analyzed a
reagent constituted in such a manner as to specifically lyse microorganisms
30 belonging to the types of microorganisms which are not desired to be kept in the
sample and filtering the liquid by a membrane so as to collect on that membrane a
sample containing solely the microorganisms to be detected, which have not

reacted specifically due to lysate materials (those having been destroyed, lysed



2 and passed through the nenbrane). The sanple so collected is then
recovered to be anal yzed with conventional or fast m crobiol ogical analysis

t echni ques. Anot her solution for formng a sanple includes a step
of separating mcroorganisnms fromthe otheys based on the differences in
mass by centrifuging 5 at | ow speed. The invention concerns

preparing a sanple b sim ) ar nethod ich at the s . t,inme has inproved
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m cr obi ol ogi cal analysis of a |iquid which may contain m croorgani sns_of
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m croorgani sns fromsaid different types of m croorgani sns, wherein Sard

step of maRi n@tipveepeasti on conprises: 15- a step of procuring a unit for
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i ntroduction F%W .said first nmenbrane, a second conpartmnment between
said first anggﬁgd (I)n éPmrrgtrl?f)h(ra}anes and a third 20 conpartnent on the opposite

si de of said second nEothaeadf thenneantidnfirowdesre method of preipdring astanpetiorane
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the filtrate, diffaremgtypesr ehchiedotdadishes; owHereiizard ey of fmakinghe seectivn

conpartment to the third conpartnent through said second nenbrane in order
to collect saiQ"™®ARPPe on said second nenbrane, the sanple containing

m croor ganissms sel ect eda f4t@pn eFapebediind e amit forpprepafing Osaidn sanawle Jame surst and
havi ng the size smaller than the B{éedet erm ned pore diameter of said first
menbrane and GEEWNENIthEANTAYY BioutRE oV Poica aifishBieshbrane ead P s_BHd

merbrane; and membprane are fixéd, SafPo&dy KRARY 8F openifgifsh inRoMIction df e8id! IREIL@ on
sai d second nenbrane. ) ) ) o
first compartment between said introduction opening and said first membrane, a
second compartment between said first and second membranes and a third
20 compartment on the opposite side of said second membrane from said first
membrane, said first membrane having a predetermined first pore diameter and
said second membrane having a predetermined second pore diameter smaller
than said predetermined first pore diameter of said first membrane;
- a step of passing a predetermined volume of said liquid from the first
25 compartment to the second compartment through said first membrane;

- a step of passing all the filtrate, having so reached the second
compartment, from the second compartment to the third compartment through said
second membrane in order to collect said sample on said second membrane, the
sample containing microorganisms selected from said different types of

30 microorganisms and having the size smaller than the predetermined pore diameter
of said first membrane and greater than the predetermined pore diameter of said
second membrane; and

- a step of recovering said sample so collected on said second

membrane.



3 In the nmethod according to the invention, a sanple containing
m croorgani sns to be anal yzed (bacteria and/or viruses for exanple) is
coll ected on the second nenbrane after they were separated fromthe
undesi red m croorgani sns (for exanple eukagyote cells), which have too
great a size to pass 5 through the first nenbrane. Such a

| [ f m [ he basi f thei.r di.ff '
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the prior art.mithicsgarisrhe tabs analyzéd ebaetetia @hde virusdsuigr egample) &8 EblRRteRf
m cr oor gani sns 1(5)t to be collected is,captured by cent{eig]; Lfr?ﬁ'é force to_?et her

with mcroorgadll dhE BFBY SISHOTRAE etTaAREY WVEFe SERRE nih€alunfgeifed

the |ysing ageficfocifani¢ty efor BLirhIE dukaryelecsdlis)y vhidiciavieltab grestdike Ry/pass
non-zero proportiop of m croorganisns to be coll ected undergoes |ysis and

i s thus no_t5 cotmoé’@f‘é'éie_ frist e _ rane, whereas in the nmethod according to
the invention (selectgggh BYseRckiBh of W&Bof@éh&h&%n Hd B4di$ of Bviredifeghbel B e,

or even non-existent. According to preferred features, for reasons
of sinplicity SfRisRaleIarRiEective. afisnimerecwutean o thengfolpseentioned methods inhe
step of procur,8grigr ffeparation unit conprises a step of selecting a
preparation unit in which the body thereof conprises a first portion to

whi ch said 20 first nmEhisds beeauseir theaprseofseptiiicding ra pation of wtredrgaaists

second MEMRET theldofiEed ?@%é’pt@r%ﬁtdﬁb%trﬁﬁéélgor‘éstt@q&lﬁéﬁ @tH’ h%ﬁ@ﬁnis%hgrbe and
the step of recovering sald sanpl€ conprises a step of detachi'ng sai

second porti oreligfinaied;carisioidythé case shé¢henicaldysipdne iysingodgents drebmaiser parfedtyr -
th t f " i i i ; ti 25 a
brepar ati on areietve RarERd Bl utchn: etibbloBGoR Bt FllbrgBlehs, kst
st opper can becotlected eddergoes dysénamayiscthosumot celteictegl on tHe mamdrames; widbreas in

conpart nent, te f recovering salid_ s e c rises _a.step. o
Cembvi ng- sai o Bpahied =eflog’ G ShuditeR TR b s RREr I P Pafda s
m cr oor ganii5s nears ekgligildd, @reveaindnsadstertt. menbr ane t hrough said auxiliary 30
opening, and a step o assing the .l ysat o fornmed fromthe second
compar thent to the t MR ERRDdR ATk BAIRESal T SEESHE nhAgRED and
It is thus possnbésiens fohBothyfodidtibHanafusehe body fornmed of two detachable
portions, or by virtue ?If ?n aperture grovi ded in _that bpody, éfor an
operator) to have 4 - the step of procuring a preparation unit comprises ‘a step of selecting
a preparation unit in which the body thereof comprises a first portion to which said
20 first member is fixed and a second portion to which said second member is fixed,
said portions being detachable from each other, and the step of recovering said
sample comprises a step of detaching said second portion of said body from said
first portion of said body; and/or
- the step of procuring a preparation unit comprises a step of selecting
25 a preparation unit in which the body thereof has an auxiliary opening whose
stopper can be removed, the opening communicating with said second
compartment, and the step of recovering said sample comprises a step of
removing said opening, a step of depositing an agent for lysing said
microorganisms selected on said second membrane through said auxiliary
30 opening, and a step of passing the lysate so formed from the second compartment
to the third compartment through said second membrane.
It is thus possible, either by virtue of the body formed of two detachable

portions, or by virtue of an aperture provided in that body, (for an operator) to have



access to the second nenbrane and nore particularly to the surface of the
second nenbrane on which the sanple has been col |l ected. Accor di ng
to other preferred features, for the sane reasons as those stated above: 5-
the steps of passing said |liquid through said nmenbranes are perfornmed by

pl acing said third conpartnent under reduced pressure; - the
steps of passing sajd, liquid through sai d nenbyanes .are perfor b

o1 261 g said (1FEES KoRpSPeoEHTS TR PRy fie S oibe stoue
passi ng sai d |membehnkinoutdadh haisdmpriizsaees callectddper f or med by centri fugi ng
said preparation unit; _ - the ste f procyring a preparation unit
conprises a step of séF%?'PﬂgtoaPtﬁgnBﬁegﬁﬁ@do%aﬁﬁi a5 ﬁﬁe?%ﬂed‘é@%&@r as fBese1 m
as said first dmBhERORS: - the step of procuring a preparation

unit conprises a step of selecting a nmenbrane of tpore di apeter smaller than
0.65 1.Lrn%as said secoli§ sinsr ghdasiindngdigy liquid through said,dnempiangs are

procuring a prepRkAbd 8P ptidg SAAidRnparficPP uRders8l&Ed ptessurgEnbr ane of
pore dianmeter less than 0.1 pmas said second nenbrane; Accordi ng

to a second aspect, thethendtansi 6h RESEIDIcEE eligHid threught sridyresyabiangs aare
sanpl e sui tab';ferfog;hlel;l] B?ﬁ\ad}}ﬂgeﬁ?d‘%ﬁgoﬁﬁéﬂﬂ@ﬁtmef‘ﬁmﬁseﬁ(b"réé},u?@ove’ 20 the

unit characterize t I't conprises a generally tubul"ar body within
which a first nenmbrane tedstepseebrigspidgbpaldeliawid Hhroush seill dngpbraneavaneg an

opening fory i [ o Sl A O f St conpartnment between said

i nt roduct iolc())n p?rerﬁ?ﬁég’?gge@‘fé'f%%d? Sng B%ar@rqed,nr'ta second conpartnent between
said first and second- nthetstemebprandring a praparatompmitt qasmrisen at siep op pelscting
side of said second 25 nbrane fromsaid firs said first

rertbr ane. havi 1o STV A RO T Aeaterdea: e Aot A mefPrdntong
menbrane having a predefhersiemetiproesiitta prsparatioanetitedonsprises er steh ansslattthg
predeterm ned first pore dianeter of said first menbrane, said unit being
constituted i rR BIfEMraneghrare diameterpuralles than &0 Fedfid Segrrd sendbiage;
l'iquid from t hgghdr st conpartment to the second 30 conpartnent through said

first menbrane and then to pass all the filtrate, having so reached the
second conpartnent, frotfetsiep erroadintompEaRERRtion Y GARRPriSEE Aasten 9 sgleetingt

thr ough sal d. SeERRBIRIADE ot rlets banol LFF4s 84 dosditRhEnfaal d_second

menbr ane; sai SO ‘conprising a neans recovering sald sanple so
col |l ected on sai d secAncbrdipgbioamesecond aspect, the invention also concern a unit for

preparing a sample suitable for the implementing the method as set forth above,
20 the unit characterized in that it comprises a generally tubular body within which a
first membrane and a second membrane are fixed, said body having an opening
for introduction of said liquid, a first compartment between said introduction
opening and said first membrane, a second compartment between said first and
second membranes and a third compartment on the opposite side of said second
25 membrane from said first membrane, said first membrane having a predetermined
first pore diameter and said second membrane having a predetermined second
pore diameter smaller than said predetermined first pore diameter of said first
membrane, said unit being constituted in such a manner as to pass a
predetermined volume of said liquid from the first compartment to the second
30 compartment through said first membrane and then to pass all the filtrate, having
so reached the second compartment, from the second compartment to the third
compartment through said second membrane in order to collect said sample on
said second membrane; said body also comprising a means of recovering said

sample so collected on said second membrane.



5 The preparation unit is thus designed to make it possible to
pass the entirety of a predeterm ned vol une through the two nenbranes (of
course with the exception of portions retained by the nenbranes), and
furthernore, (for an operator) to have accgss to a sanple by virtue of a
means of recovering the 5 sanple. It wll be noted that a sinple

filtering unit with several stages .(fof ex | e solution clarjficatjon
unit) would not be abﬁ“ge PEERAE? %\@{ g {W@ﬂgg&nfagﬁo (ke 5@88?'%&6’ P?)Ssth‘@
i nvention and érhiaétY%‘fracsreabteirmirﬁatvdmﬁétthrbugledhe)mmmaés (6lu€durse with
filtering unit woul d not be c_onstit_utgd in such a manner é{?ifhtﬁo ass,_all the
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of recovering a sanple. According to preferred features, for

reasons of i r§g@MRI¢ty and conveni ence for both production and use, said

first menmbrane is per gl G (Rt rthé]t,5¥"f‘aﬁrﬂpiet filite?ingeﬁnit with seyeral t%fégbéi@or

manner, when the liquid has been entirely enptied fromthe firs '
conpart nent arfxantpe Ajsolutionehasifigatior: unbswowld ot ba takla tonsanie Asra preparation

surface 1 aci na\ecoR DAY IS RbentsRAnd EPLARE 1t ol Lok of erfbibhbel ent

size of its pores, re perneable to air (no ol nt phenonenon)
such that air sueh spitesingatnit vould mob bgleonstituteddnisuaim@ mannert dsetospassnall the

conpart nme tQ ble the_Jiqui j i i i g
Accor di ngnﬁoo g{"ﬁég %)rﬁ\é'bgr?ﬂeéﬂf'éa rﬁgfr@g%ﬂs £ épﬁ‘)g ﬁé%bg?r%%rggg?g%ség%ﬂp hgtgge s(taat ed
above: the porresiduarfitrate veduld alvehysiresiaimyamidraveolild lapkea tmeans ledimedovering 25t he
pore dianmeter Qof said second nenbrane is snaller than 0.65 pm the pore

di ameter of saitd'®&cond menbrane is smaller than 0.1 pm said body
conprises a first porAtcordihg wWhi plefeéd featises,mefobr @asonss &fi xshthphely aand

el B 0 R Sl e R bl s
30porti on;15  whenitis wetsai d r ecov_eri ng neans corr_pri ses an openi ng that may
be formed Tn sald body and, commun 6t Ol s 1268 SRRRNdreIPALHHM s
compartment and the first membrane comes into contact with air on the surface
facing that compartment, that membrane, by virtue of the sufficient size of its pores,
remains permeable to air (no bubble point phenomenon) such that air may penetrate
20 through that membrane into the second compartment to enable the liquid which it
contains to be discharged.

According to other preferred features, for the same reasons as those
stated above:

- the pore diameter of said first membrane is greater than 1 um;

25 - the pore diameter of said second membrane is smaller than 0.65 um;

- the pore diameter of said second membrane is smaller than 0.1 um;

- said body comprises a first portion to which said first membrane is
fixed and a second portion to which said second membrane is fixed, and said
recovering means is a means of separating said second portion from said first

30 portion;

- said recovering means comprises an opening that may be formed in
said body and communicating with said second compartment (i.e., the opening is
not blocked);

- said body comprises a cup defining said third compartment; and/or



- said body conprises a cup defining said third conpartnent; and/or 6 -
said cup is detachable. The features and advant ages of the
invention will becone apparent fromthe followi ng description, based on
preferred but non-limting exanples, withgeference to the acconpanying
drawi ngs. 5- Figure 1 is a cross-section view of a preparation unit
according to the invention, . - Figure 2 is a view of the unit
simlar to that in Figusraédigpwgeekt%qhﬁbke\m portions of a body fitted together

have been separated. The features and advdrit@geseof thes ivemii@wwall etamet spdargntr e 1
of a second enbodi f the 10 aration i 4 is a

ment o 10pr e ni t ... - Figure 4
view simlar tE?”P:m?u{s OW'”Sfdeéc'i'm{%Pdgé?ﬂ%?ﬁ RrTes bytensinaibng z??‘?%\?'%mwdth
The preparati QBfebdHce td thd AétdhiphgiRgidrakihgsire 1 conprises a general ly
tubul ar body 2 within which a nenbrane 3, a nepbrane 4 and two porous

15supports 95 and 6 are Figuedl is a cross-sectipRevigns pbR RrRParalionrinitacspeding to the

pol yvi nyl i dengnfdntighi de (PVDF), the nenbrane 3 having pore dianeter equal
to 5 umand the nenbrane 4 having a pore dianeter equal to 0.4 [Lrn.

The body 2 is forned ofFiguisot isi aNiew efniie anBsimilayro toat inHddgwent, avhereioriwet ed
in the other. i i ot roducing liquid while
the portion 1(5;5 aé‘eg{rﬁ%oﬂggX$Hg@gogf%m&{h%gé gg?rl?g%&g?ie?hat l'iquid. The
portion 9 has a first- dyiguneds iscaviepagimilartoddgurai lngf @ Recanseembegdimenhobihe

si de and t jte side joining to a second part 16 which is al so
cyIindricgp azﬁe@ggﬁg{@ﬁ%neter smal ler than that of the part 15, the parts

15 and 16 25bei ng connefiges 4 s aadéw cirhidar tbyFigurer hiof adhige esmbadimentinal thel7.
preparation unit.

The preparation unit 1 illustrated in Figure 1 comprises a generally
tubular body 2 within which a membrane 3, a membrane 4 and two porous

16  supports 5 and 6 are fixed.

The membranes 3 and 4 are of polyvinylidene fluoride (PVDF), the
membrane 3 having pore diameter equal to 5 um and the membrane 4 having a
pore diameter equal to 0.4 um.

The body 2 is formed of a portion 9 and a portion 10, wherein one

20 nested in the other. The portion 9 has an opening 7 for introducing liquid while the
portion 10 has an opening 8 for the outlet of that liquid.

The portion 9 has a first cylindrical part 15 defining the opening 7 on
one side and on the opposite side joining to a second part 16 which is also
cylindrical and has a diameter smaller than that of the part 15, the parts 15 and 16

25 being connected to each other by a transverse annular wall 17.

Adjacent to the transverse wall 17, the porous support 5 is fixed and the
membrane 3 sealed the membrane 3 contacting the porous support 5 through the
face 12 from the same side as the opening 7 (Figure 1).

The portion 10 comprises a first cylindrical part 20 having a diameter

30 substantially equal to the diameter of the cylindrical part 15, a second cylindrical
part 21 having a diameter substantially equal to the diameter of the cylindrical part
16, and a third cylindrical part 22 having a diameter smaller than the diameter of
part 21, the third cylindrical part 22 defining the opening 8.



Adj acent to the transverse wall 17, the porous supports is fixed and the
menbrane 3 seal ed the nenbrane 3 contacting the porous support 5 through
the face 12 fromthe sane side as the opening 7 (Figure 1). The portion 10
conprises a first cylindrical part 20 having a diameter 30 substantially
equal to the dianeter of the cylindrical part 15, a second cylindrical part

21 having a di aneter substagnt]all ual to the, dianeter, of the cylindrical
part 16, and a third i@ﬁ PR |a”§a%e aﬁcﬂa\}‘?%dg%ﬁa& PBET O¥ed ItEANSYRISR t he

di amet er of painhut wdlllEs WRkreds apé ipadtsi Ciahnd 2Rtard ZodRédtad @ eabl ciRabyg 8.
7 The parts 20 and 21 are connected to each other by a transverse

annul ar wal | J@nakeree 38nylaewalheds 21 and 22 are connected to each other by

a transverse annul ar N@jhber?c‘lo thsllaAR@BE wal 23N eheaporaligisuppdrt 623 fixk8anRohgus
support 6 is fixed and the 5 menbrane 4 sealed, the nenbrane 4 contacting

the por ous Ssugpembragevhiealash theeemigane 4 copagtindemeEusiinperitthivroyamibrane
facing the porgusqsupRqhd raee(fd &H@% émbrane facing thell odi?étgipt%gt %@9%'{1&} od

menbrane 3 defines ‘a conpartnment 26 for introducing |iqui
the portions 9 and 10They pditome3twith snambranef idnidefjnes a reasmpartinente 26 for

t t 27 1 ti.an.10
wth menbr ane WISl (LI RIRHEETS e &alIADTATe REEH AL defifing
I n the state wineintermidiafcompart@ents2héagedveriwith meniosandsod ahd b whetaasbibdy 2,

t he outward sur e, Of . I ndr i r.face of
the cyl i ndfh cdiorREFIOYH frfbendd el R Bhina et AReh 20 BHfATED,

el astic deformation sk ths state whert tae poptiont9 ismestdan dhelPortion B8 of et Imadyd2,

t oget her. 15 description wi}l, now. be given diffgrent ste of
preparing a sanplQ %‘V?rgrﬁ; qqeq?l{ s 8\{'\{519% '§%IaP§9eﬁ’,o fmscﬁen%eaﬁﬁ%% of the
eulk?r yote cel I@Iimmab]@ehezbawMMSﬂ@?prce&mmoi contiecsi witll éarchbethdaet%ctewisltiarmng
cells. At irst step, the operato nects t cylindrical part
22 to a vacuurﬂe&;[ﬂaﬁgn Fﬁ%é‘?:[]l?r'ﬁ%‘ﬂﬁ’ﬁ#@rs gg%(f%nt’)e %5%885? Art nent 28
under reduged 20pr essaidesarslioialill ieWSoeAgiRére e dieferont etéps of praparihgra sarapel e
10 mM) of liquid into conpartnen nt 28

under reduced ToMeSslifwd (ta ke apgly%eydig\{vkr;jﬁh t"RdY (98%5{ g%“&?%%&éﬁ@é&%éd
pressure so t hadosad ppéRGeE 7 dadied ty Bk WeRechdd amENg Beikan be suctioned and
passed t hrough the nenbrane 3 and the support 5 to = .

At a first step, the operator connects the cylindrical part 22 to a vacuum

source (a vacuum pump for example), places compartment 28 under reduced
20 pressure and delivers a predetermined volume (for example 10 ml) of liquid into
compartment 26.

Placing compartment 28 under reduced pressure leads to placing the
compartment 27 under reduced pressure so that a predetermined volume of liquid
can be suctioned and passed through the membrane 3 and the support 5 to

25 occupy the compartment 27.

The pores of membrane 3 are dimensioned such that only the
microorganisms of the greatest size, which are eukaryote cells here, are retained
by that membrane, whereas the other microorganisms, which are bacteria here,
pass through it and the porous support 5 to arrive at a filtrate occupying the

30 compartment 27.

Furthermore, the large pore size of the membrane 3 mean that even
when that membrane is wet, it remains permeable to air (absence of bubble point
phenomenon) such that air can penetrate into compartment 27 through the

membrane 3.



25 occupy the conpartnment 27. The pores of nmenbrane 3 are

di mensi oned such that only the m croorgani sns of the greatest size, which

are eukaryote cells here, are retained by that nenbrane, whereas the other

m croorgani snms, which are bacteria here, pgass through it and the porous

support 5 to arrive at a filtrate occupying the 30 conpartnent 27.

Furthernore, the larg re size of ven mhep t hat
Bl he

IP rrenbEane 3 nea rthat
menbrane is wet, it s %eéptﬁ[@%l A A Ctzf@éa’n@e Erfa Faén%%l Rt
phenonenon) swmptdnmiemlzrr R uhmhrtaéenémbmneormm theesiippdtt 6 o @dalipyt {he

nmenbr ane 3. As this menbra WS ai ass iltrate
contained in t%%‘i’ﬂ%’}t?ﬁ@ﬁf’ then lppm@e{hﬂd?; tﬁrqqg@ h% véﬁé’eﬂ'”& t he
support 6 to occupy tfige @@f&gadfttﬁ@men&ﬁaﬁ@d ér@@ﬁnémdtitﬁabﬁﬂbét@ntdyc%iﬂh
the outlet opening 8 The pores of the nenbrane 4 are di nensioned so as to

retain bact5er|"&h'5hﬁﬁﬂ®§'r§9é09%§??e§¥fdto be det ect ed. Once t hese

operations have been ggage 'tr?éie%b%ratiohg h%P@'béé@'E:aﬁieaQ%rtﬁéfo%eFd%@r JisédHHRkts
source fromthe cylindrical par , the operator

separates the tbewwmsgurseérﬁmwé cmtmricawam%y sI i d| ng the portion 9 with
respect to the porti ONS}P tﬁé'%fbeméft séﬁ‘é‘réite@' ﬁ’l%nﬂé’rQSné rgObeHaO?r?ecgoRJohei

illustrated in Fig menbr ane 4 articul ar t face
13 of that nerﬁﬁdmgdh@momncmwahsamcétmﬁ@ fastion dalsmbtﬂ@i th%y dﬁasgawﬁerrned

accessi bl ti sible to take out that nenbrane,
bring it |e]r9to eCagHtoéheir R ”!%t']a%d F%gbrd?%?h medi um and then place that assenbly

in an i ncubator to i nEtlebameHnbr@bae‘t and an particular the Aaea Harofstbbttriepnbrane londes

a step of tre e jng taken it out
of the porti o;ﬁwl%] %Qﬁ{?eéﬁés%% Cotlgét%g eﬁéd ?g(%eesgrp\?'si de a reagent

capabl e of r eveal i ng tthnethenegmesuble toftakdweutAfm raémbearteebriag hyntb wontzes withae;
or anot her possi bil |

Co i denti fy bal dpuyeRid AL CtRpaTacs Mot FRERe i aHHURL I RERRE" ©
i ncl udes ais5st egactdriaanal yzi ng t he DNA of bacteria collected on the nmenbrane
4 by a conventional nRBQt?ngr éﬁutﬁ%‘?\tlﬂ&ﬂdé’é agg?) éf%%%’tiné ﬂwrat%zn(eanqgrang (after having
or not having taken it out of the portion 10) by depositing thereon from the face 13
side a reagent capable of revealing the presence of the ATP of bacteria by
luminescence; or another possibility is to use a reagent capable of making it
20 possible to identify bacteria by fluorescence.
Still another solution includes a step of analyzing the DNA of bacteria
collected on the membrane 4 by a conventional method (a method of PCR type,
for example).
It is also possible, if it is desired to recover a sample independently of
25 the membrane, to deposit on that membrane an agent for lysing bacteria.
By again connecting the unit to a vacuum source, the lysate containing
the biological materials of bacteria passes through the membrane 4 and then the
compartment 28 to be collected in a container disposed beyond the opening 8.
The liquid recovered in this container may then be analyzed by a fast
30  microbiological detection method (by luminescence for example).
The combined use of the unit according to the invention with a fast
detection method for microorganisms makes it possible to verify in short periods of
time and on a large scale all kinds of liquid samples that may contain several types

of microorganisms.



It is also possible, if it is desired to recover a sanple independently of
25 the nenbrane, to deposit on that nmenbrane an agent for |ysing bacteria.
By again connecting the unit to a vacuum source, the |ysate containing the
bi ol ogi cal nmaterials of bacteria passes thgough the nenbrane 4 and then the
conmpartment 28 to be collected in a container disposed beyond the opening
8. The liquid recovered in this. .containper may .then.be anal yzed by,a fast
30mi cr obi ol ogi cal det gE?thSherﬁh?‘HB‘&nE %}’H? Hﬁﬂ%@@@ﬂ@g '$ 860%&2/{}1%9856?/3'

The conbined use of tGenenaily, BEHitHrNBeinbeisnehd BumRt iefarentd Mutnaralstadded
detection nethod for mcroorgani sns nakes it possible to verify in short
periods of ti MY Wi e ysege scale all kinds of Iiquid sanples that may

contain several typesaQfeplrafi@Plite01SiE=onfiured in sUdRG MaAn& ¥R vEERhc& int he
preparation unit is shown in Figure 3. Cenerall for simlar nenbers, the

sane ref er &nce FRNEHEE §0Agdedake; iuicoeass througa ti bap membranes witholg having
preparation unptgkalh b,ggg,ﬁﬂg,l&?giq BAddrtedlidd fred@ppder as to be placed in 5 a

centrifuge so as to nmake pass through the two menbranes without
having to place a prelpathis i snbagimnentyibernecessitye @f pheannular part 24 and the

this enbodi rrer%mart&?,agfgﬁﬁg%%Qén LhRin3idy ﬁegeé’é‘étcyl%riﬁﬁldpatrh?zﬂé@ﬁg{é% al

part 22 have been elimnate ereas a cylindrical "part 121 is exten
Wi th respect twth iespeetrto tirel pam 2d le the preseiding esrdgdiment isuck that it isatossible to

possi bl e tig 1Q it{,\;{rﬁo hicy ni% Bel%Hginé‘?tg éjﬁbﬁ’)ﬂgbﬁ‘% H&(@ggggket@?r?d fifrdt@iotheput @
second filtrate en mﬁ’u. core ut of an opening or To recover a

| ysat e i n t hatliqoidpcah¢sout bt asapenugf 108 pate rewyer apysate it biyatdeyposften thg a

| ysing agent q

: : it is i I I

| dependent | y SFORRHAEBRSREPHLY Y AnokBnd 3V 4ES sl SiRee o viher
manner as to s slepisadtoadchvera shnple ordepemdehtld of the mémbrarg 4l ong
cylindrical part 121 ither to. e the second filtrat [ to obtain
aZcess to thg | ysat e)-ir USSP etUR 1§ %E‘WWFHHB S]“ﬁ'%ta WE?%b‘ri%oﬁ)og? égparagqogﬁginon
on that | w];satA %pgb%bra?m by slidihg alldr@fcﬁ/ll@dr&:at payent) @'ﬂrﬁabﬂ anmgfy dthe%eeér@d’@trﬁﬂ&e

resence o m nescence, r.ex e. Another, e iment i s shown
B gur e 4. FBiRObRiToaceas s e veats ARt A aiast BEToHage e et o
similar to tha ipht lybgtemsyerding intthenddp 4 Pdagexne empati®bf RIveaRRiheprésehce
bl ocked in a fluid-ti %ht rranner_f%a renovabl e stopper 233, which is

[

provi ded | at erAATY PhURIRSACERAH: Xag@¥§- 220 of a portion 210 of a body
202. Another embodiment is shown in Figure 4.
20 In this embodiment, a preparation unit 201 has a structure similar to that

of the preparation unit 101 except for an opening 232 blocked in a fiuid-tight
manner by a removable stopper 233, which is provided laterally in a cylindrical part
220 of a portion 210 of a body 202.
Once a sample has been prepared and the stopper 233 removed, this
25 opening makes it possible, if needed, (for an operator) to obtain access to the
compartment 227 and in particular to the face 13 of the membrane 3 to deposit a
lysing agent there, for example, without having to separate a portion 209 from the
portion 210 of the body 202, and then the biological materials of microorganisms
may be recovered in a cup 230.
30 In one variation, the pore diameter of the membrane 4 is smaller than
0.1 um so as to collect bacteria and/or viruses on the membrane.
In still another variation, liquid is passed through the membranes 3 and
4 by placing an admission chamber 26 under increased pressure using a piston

engaged in the cylindrical part 15 by keeping a certain volume of air between the



Once a sanple has been prepared and the stopper 233 renoved, this 25
opening nakes it possible, if needed, (for an operator) to obtain access to
the conpartnment 227 and in particular to the face 13 of the nmenbrane 3 to
deposit a |lysing agent there, for exanpl eqow thout having to separate a
portion 209 fromthe portion 210 of the body 202, and then the bi ol ogi cal

Var it on. ¢ ndt art Beaiid. opr examREn YT 148 &Gl e PRl sies ten so
as to coll ect mwma]taﬂdh@rvownﬁel@mqma adevelressbth@gneolume of a|r cohﬂ;réésebl
Dl'acing an adriEsdsererpision And % i with s R R B craarinaly 26 sinacs

pl aci ng an a I

engaged in theegt InBFUa'sééibré%@Di‘e -’l-'ﬁelﬂgwli%’é?bfwe Beffétrdtéd Mt/ PleldBinirtnddrt 27
between the 10 piston and for exanple. Wien it is actuated,

t he pi st onSca®@ds thes flushpd Qﬁéﬁﬂﬁ'ﬁh?ﬁ by the %ﬂonn@%ﬂ\en@éfunaura§e\nstrate§sntphe
volume of air tﬁ@ﬁ&h?§§rﬁgntb?ﬁ httHQ n@n%r@ﬁe @%@ml%nllélﬁBJmeY!atbﬁbYo'% resul t

that the conpartnment 26 1s E aced under 1 ncreased pressure uid
therefore penetrates Imeosiihdurtwipeariatient Migrogeeaisms thde fdeteated a9 rotr

pushed by the i ghign, \fi‘rr&geé fBEP ngcﬂ stuﬁfcré ng’%‘?rfaﬂlaélﬁ nbtnfoobé P&aﬁ%ﬁp&fﬁwg‘am

27 through the rrenbr ane I ns
still further fwarm@mb@nsa)mmanrfgaﬁXmleto be detected are not bacterl a or

viruses byl yeasts (0|In z&f %ﬁ&hgmlér)’qtrﬁﬁaﬁﬁ ﬁh&lﬂ {3%e t%gBE el S isnfisk p%rhtg he

first rrenbr ane) or or exa ano variati on,
liquid to be anukbryptes biﬂerﬂhetotypesmf amnroecgmm éshiblutshouldeve sgnmatendf from

det ot edy " sucimELRSNTITK: o FteSRRAR RIS HRSIS MHERERBIS IR, 1 o ner
vari ation, the two polnt iagain @ahothee \oidjionf thenewor epdioasi oh thei bodynayh- thiet

toget her, and the portions..can be se rat b S5breaking a
Snap-Titti g regrerplim POR.sranh BReRB, ERT I Tilo Hufo 2R, 8 sieermted iy
portions f@r mmeﬂmg;ben@p.ﬁmagamtp@rtﬁ)nconnect ed by a frangible belt to be

broken in order to selp t?ltaenc}trr\]eern\]/afnra r}wo por{lons form a single piece and are
connected by a frangible belt to be broken in order to separate them from each
other.
in yet another variation, the membrane collecting a sample is not sealed
20 to the body of a preparation unit but is pressed against an 'O’ ring seal and/or the
membrane is formed of Polyethersulfone (PES), polycarbonate, or polyester or
cellulose ester as another possibility.
The present invention is not limited to the embodiment described and
represented above but covers any variant embodiment.

25



In yet another variation, the nenbrane collecting a sanple is not seal ed 20
to the body of a preparation unit but is pressed against an '0' ring seal
and/ or the nmenbrane is formed of Polyethersul fone (PES), polycarbonate, or
pol yester or cellul ose ester as another poggsibility. The present
invention is not limted to the enbodi nent descri bed and represented above
but covers any variant enbodinment. 25 11 CLAIMS 1. A nethod of preparing a
sanple for the mcrobiological analysis 50f a liquid which may contain

m croorgani sns of several different types each having predeterm ned

mor phol ogi cal characteristics, the met hded-AM®prising a step of making a

sel ection of the m croorgani sns fromanong said different types of

m croorgani sns, said step of making a selection conprising: - a step of
procuring a preparatibn urh metfxBldf preparimgparanmie eri the Toicrabintpdieal arfatysimi t
(201) conprd si n II u t i: first

menbr ane ( aér}ga g' gg’c%g X‘ﬁ% golhiﬁ 4@ %g(%loé %ﬁ%%fsgvgr%dﬁafgb%peﬁa%% an
openi ng (207) rﬁaymg prédekéunmednmarf:helagldallahat:acﬂensacé ithe mettwthearhprisitig & 284
bet ween said i oduct| on and sai.d fi

second conpar t HERERIS F75¢ %cce{[éwe%fntﬂga{p&rc%orgaﬂsrpr%%%ﬁ@opg)saﬁaﬂéﬁﬁg@es of
menbrane (4) lhicestdganisms rhidowp af tiaking dé’élSdtloomotﬁmlsmFJOSI te side of said
second nenbrane (4) from sald first nenbra %t’%& at &,Jbi t menbr ane (3)
having a predeterm ned fi$€P PoPEPCY AR eqre%q{ i4its O A dfOReRFEPANG Al

havi ng a preededfglenged mtcmd l@@r‘h@r@ﬂg@g@rﬁerélﬂ’?ﬁ’tdb@rartﬂwy aazﬂwnhlﬂdﬁﬁuehra ned
first pore dlatmater of sajd first passi ng

pr edet er mi ned W8l MRECHNEE) @ndlidgRcand r"@)‘?ﬁ‘?rﬁgef(f')r e fB‘@Hp%“Er?@HV (%@zéd)anQ t he

second conpar téma,serﬁr?q?@m? 'fUrQHt%HLﬁ:ﬁbﬁi of bélétlqu’E”Q'T?él%oﬁ%)artment (226) betwébrSt €p
of passing all the filtra havi n%%so reached the second conpart nment

(227), fromt rﬁ@'%e'@gﬁéu@'@ﬁpé’i)?ﬁ'ﬂﬁt ) 7nd o side ﬁtrfﬁl merelyapar ($end second
compartment (227) between said first membrane (3) and second membrane (4)

15 and a third compartment (228) on the opposite side of said second membrane (4)
from said first membrane (3), said first membrane (3) having a predetermined first
pore diameter and said second membrane (4) having a predetermined second
pore diameter smaller than said predetermined first pore diameter of said first
membrane (3);

20 - a step of passing a predetermined volume of said liquid from the first
compartment (226) to the second compartment (227) through said first membrane
3);

- a step of passing all the filtrate, having so reached the second
compartment (227), from the second compartment (227) to the third compartment

25 (228) through said second membrane (4) in order to collect said sample on said
second membrane (4), the sample containing microorganisms selected from said
different types of microorganisms and having the size smaller than the
predetermined pore diameter of said first membrane (3) and greater than the
predetermined pore diameter of said second membrane (4); and

30 - a step of recovering said sample so collected on said second
membrane (4),

the method characterized in that the step of procuring a preparation
unit comprises a step of selecting a preparation unit (201) in which the body (202)



25 (228) through said second nenbrane (4) in order to collect said sanple
on said second nenbrane (4), the sanple containing mcroorganisns sel ected
fromsaid different types of mcroorganisns and having the size snaller
than the predeterm ned pore dianeter of sgbhd first nenbrane (3) and greater
than the predeterm ned pore dianeter of said second nenbrane (4); and 30- a
step of recovering said sanple so collected on said second nenbrane (4),

t he met hod ch MHazegn i t f CUL] r ' it
comr i 5o a otngeet nespdn fxlisf) cpofing ERaplwiRka-HORS Pa P IRTRLES R
(202) 12 therwfllaha@pmmgammmumcqtlnm&wi sjd c2ed emorartreend(p21), endh irbibat
renoved, the auxiliary I ni i i i rt ment
(227 and in thae o S BREG S Sl bimpude SERBY ERERAG IR
a step of renmgenings32),0pestepgf( @3sjting am egpent foreyssigt said aicraggahishar

iS. d id and npenb h
Shi d auxi | Par S T St 3ero R Hen e Misted B KB AT ind B i’
from t he secorsglegofrpasdimgtie lyaaté)sd forinbe fidm ik e@ctmﬂlmdlmﬁrtrﬁé?r&&)zzvhtwueh
sai d second cor?)} ng to claiml,

characteri zed Fi'ﬁ) P&HPS’F%Q"E(%@ thOU&Po*@lﬁL\?%?Q"Q %@P% on unit conprises a

step of selecting a @ eparaiietibdusddordir®id clhin 1, Rhafaictiizéden ltmd)thé% ) of
conprises a first portion 5209 to whic saldf ?F’it menbr ane (t 21 i xed
and a second pgSPEYrHE g PEGRrAtGN AT ORMPEISES 8siam el FRIFAING FePTERRrate fqnaséao1)sa. d

portions b ngn dwmaﬁhmel socw qPOBaebmpHEEY a f|rst portlon (209)3 to Avtiveh hQfld first

according to claiml o ,. characterized in that the steps of passing said
liquid thr ougH’“%’HPG’”ﬁé%‘ﬁé‘ﬁ@@ apd a serong portigP(H1ide V‘Whls?ﬂﬁ 82590g raamarangi r d

conpartment ( %ﬁ?}lsqﬂgérsd@gbﬁgﬁs Bélﬁ‘?’%léfa%hable from each éthef® Method according to
claim1l or aracterized In the steps of passing said |liquid

t hrough sai d menbr anes (3A n)etmdeap@ffi@gnf@dclw gl ac2nghargcterized dn that the
corpar t ment  ( ZfdpUBApasdifg 'S5 Rl tRRYhSsaid membranes (3, 4) are performed by

15  placing said third compartment (28) under reduced pressure.

4, A method according to claim 1 or 2, characterized in that the
steps of passing said liquid through said membranes (3, 4) are performed by
placing said first compartment (26) under increased pressure.

SL A method according to claim 1 or 2, characterized in that the

20 steps of passing said liquid through said membranes (3, 4) are performed by
centrifuging said preparation unit (201).

6. A method according to any one of claims 1 to 5, characterized in
that the step of procuring a preparation unit (201) comprises a step of selecting as
said first membrane (3) a membrane of pore diameter greater than 1 um.

25 ! A method according to any one of claims 1 to 6, characterized in
that the step of procuring a preparation unit comprises a step of selecting as said
second membrane (4) a membrane of pore diameter smaller than 0.65 pum.

8. A method according to claim 7, characterized in that the step of
procuring a preparation unit comprises a step of selecting as said second

30 membrane a membrane of pore diameter smaller than 0.1 um.

9. A unit for preparing a sample suitable for implementing the
method according to any one of claims 1 to 8, the unit comprising a generally
tubular body (202) within which a first membrane (3) and a second membrane (4)



5. A nmethod according to claim11 or 2, characterized in that the 20 steps
of passing said liquid through said nenbranes (3, 4) are perfornmed by
centrifuging said preparation unit (201). 6. A nethod according
to any one of clainms 1 to 5, characterizedain that the step of procuring a
preparation unit (201) conprises a step of selecting as said first nmenbrane
(3) a menbrane of pore diameter greater than 1 Rm 25 7. A nethod according

to any one of £Lgag éal&%ogg (Qb@ ﬁ&@rﬂs gf%gter tat) fohsn tﬁéo%.rg szﬂ&qﬁﬁfo‘ g a

preparation unit conprises as sal secon ne (4)
a menmbrane of figelr eordpartreensr @ﬁhlbeMemhamdonmgdtmﬂpn opening (207) arg. Sa\dnfﬁsihod

according to C,Jn Blafie (If?sgaa' éecctoﬁ{] c%%%eh%eﬁpgzﬁ]ﬂgmﬁeteﬁ%agf first Rx%ﬁﬁdigﬁe > f3yand

preparation uni conpr €s a s as sal d secon
menbr ane of pmeeodd aemlrans |(14a)ldrmira tmraircdmpamnt (228) on the dppoﬂteuaude df ®aid
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menbrane (@) hRvbAd cBnpatHrhetifolgs shid filst mrmbrdharrs; ahd atn@ln %8 phss efotHe
menbrane (4) having a predeterm ned second pore dianmeter smaller than said

predet er ni ned fitr3t8t hawipg 7 drachad die sgrend icPaParEIRhE {4é7) 3yomstied sesand

bei ng const i t Wathdrmett &t tARd BSMpasmERt tﬂﬁ:'i@h%aﬂf@ét%hérnﬁ@rﬁ%n)éqwl%r@ér
said liquid fromthe first corrpartrrent to the 10 second conpartnent through

said first rrerfﬁr%ﬂ*n'éd( 3§'da$ﬁ:lnlt’|ﬁe9n t&@'f-b§§§°f!ﬂ marpkrape | (4 adrd saigd,ibagy sferther
reached the segy ﬁfr?; ?% Bt ﬁ?e%ﬂ)séﬁi)%ﬁé&v?ﬁr?@ggid% (BRI %8 qidre

third corrpartrrent t second menbr ane In order to collect said
sanpl e on $ai csas;bemdnnﬁmbm (@) whereth s2id decayeyy Meens EOMPIARS @i RGN

recovering ma(%%)&%/ﬁ@%&%ﬁfgp@?%ﬁﬁ?é A S tﬁé:?l Eﬁln llﬁ’g!élf@r‘l:r]ie%d|r10§a|gi5o<§:§'J d

second nenbr ane rern said recovery nea es an opening (232)
whose st opper (éﬁi’l)amicrcmmnumdatirlgwntmgmd|sagor1§ie¢crrgpartm¢rﬁd22?i sai d body (202)

and communi cating wi tfy said prcond, GREPA" LERAT o ( 2Rdhactehled HMiat A58 LMY

to claim9, characterized’l
membrane (3) is permeable to air when it is wet.

20 11. A unit according to claim 10, characterized in that the pore
diameter of said first membrane (3) is greater than 1 um.
12. A unit according to any one of claims 9 to 11, characterized in
that the pore diameter of said second membrane (4) is smaller than 0.65 um.
13. A unit according to claim 12, characterized in that the pore
25 diameter of said second membrane (4) is smaller than 0.1 pm.
14. A unit according to any one of claims 9 to 13, characterized in
that said body (202) comprises a first portion (209) to which said first membrane
(3) is fixed and a second portion (210) to which said second membrane (4) is
fixed.
30 15. A unit according to any one of claims 9 to 14, characterized in
that said body (202) comprises a cup (230), the cup defining said third
compartment (228).



menbrane (3) is perneable to air when it is wet. 2011. A unit according to
claim 10, characterized in that the pore dianeter of said first nenbrane

(3) is greater than 1 pm 12. A unit according to any one of
clainms 9 to 11, characterized in that thegore dianeter of said second
menbrane (4) is smaller than 0.65 pm 13. A unit according

to claim 12, characterized in that the pore 25 dianeter of said second
menbrane (4) is small t ; - N i any
one of clains 9 to 1éﬁich2€23?g%ize gf%c?ﬁgg5égﬁﬂag§33ﬂ{§d§ P%%ﬁﬁ&?éggna
first portion ig¢ ge@rhaklewhi ch said first nenbrane (3) is fixed and a second
portion (210) to which said second nenbrane (4) is fixed. 3015. A unit
according to any one of clainms 9 to 14, characterized in that said body
(202) conprises a cup (230), the cup defining said third conmpartnent (228).
14 16. A unit according to claim 15, characterized in that said cup (230) is
det achabl e.



