WD 99/ 35483 PCT/ FRO8/ 02639 "Devi ce,
process and apparatus for inplenenting the process, for dosing at |east
one particul ar conponent in a product sanple" 5 The
present invenghosg,/ieigies to a device I nt endedbd®/FRIE/ ggdd tati ve
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receptor. 25 | e@@o mation of a aff|Q%ty cquIex na%gs It,
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is of great interest to researc .
These methods are mostly based on the formation

15 of complexes by affinity reaction between members of a
specific binding pair.

These reactions, of ligand/receptor type,
result for example from interactions between an antigen
and a specific antibody, from hybridization between two

20 complementary nucleic acid sequences or from a
phenomenon of recognition between the binding site of a
protein, for example an enzyme, hormone or other
biological entity, and its 1ligand, substrate or
receptor.

25 The formation of an affinity complex makes it
possible to reveal the presence of the sought-after
analyte in the sample. This analyte may possibly be
quantified, if it is possible to separate the complexed
forms from those remaining in the free state, or to

30 measure the degree of occupancy of the specific ligands
of the analyte.

This type of method of detecting and
quantifying an analyte present in a sample, sometimes
in trace amounts, is of great interest to research or

35 analysis laboratories, especially clinical or
biological analysis laboratories.

However, for routine use, the methods must be

able to be applied simultaneously to a large number of



35 analysis | abor at ori es, especially clinical or bi ol ogi cal

anal ysi s | aboratories. However, for routine use, the nethods
nmust be able to be applied sinultaneously to a | arge nunber of

2 sanmpl es. yGusbhgeppse, for one and_the.sane sanpl epctfrrog/dSe St €n
necessary to carry out several tests. Therefore, 1 n nost cases,
fhe manual protocols of routine analysis involve several reactions and
5 successive r@afnayéétl%r%h@%orzhe%%rmael nirfdtﬁﬁéssame sampA@,rigd out
on sanples in ser in very large centers n whi ch several tens of
thousands of sbﬁpPéEeHBQe%%SsarYt%%t%ﬁFH¥a°q§afeV§&éﬂ kEPEPpl e tests may
therefore | Npose CORELépbAé S aNdmbegUicheess! ahievealahdaangdtytddbls
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aut omation, or, east, a sinp e successive
st eps indicateénamﬁh§h severa teqﬁe@é(ﬁQHQ§§§@&HQﬁnsh@mkeérmﬁm'hme most
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type of analyte (cell nDIecuIe) or. el se only allow qualitative

anal yses to belEHPF?edCBG?trS&EﬁS andeyif&iZee JEANIYEd Y n IRBIERNI ar in
t he docuneng s erfEBné)Ba@Z??tmﬂds EP OA2&¥PHonally, theln su&acEésﬁJx}@F

the  docunent ?aglon %3 qﬁsq?{%ps a de¥|ce for $ i ornlqg _
successi ve anaT“?Pf‘B‘é Feadttte or d&?thé &n QR y VFn 2% qutrcﬂ assay
sanpl e i nvol vi agranal yni thé¢ reswelisHns between the anal yte and
anal ytical reagents whigh bREBRaR! oM Idhd Nfutomation of this type of

test therefore rapidly arises, and various devices have

15 thus been devised in order to achieve automation, or,

at the very least, a simplification of the successive

steps indicated above.

These devices remain however for the most part
relatively complex or adapted to the detection of a

20 particular type of analyte (cell or molecule) or else
only allow qualitative analyses to be carried out. Such
devices are described in particular in the documents
EP 0339277 and EP 0426729.

In particular, the document EP 339 277

25 describes a device for performing successive analytical
reactions for dosing an analyte in a liquid assay
sample involving analytical reactions between the
analyte and analytical reagents which interact with the
analyte to produce an analyte-dependent detectable

30 response.

This device comprises a closed receptacle
having a horizontal axis of rotation. This closed
receptacle is delimited externally by a cylindrical
wall and internally comprises two concentric spoon-

35 shaped walls which define between themselves a sample
inlet zone. Between said spoon-shaped walls and the
cylindrical peripheral wall there are defined several



anal yte to produce an anal yt e-dependent detectable 30 response.

Thi s device conprises a closed receptacle havi ng a hori zontal axis of
rotation. This closed receptacle is delimted externally by a
cylindrical . wowgbl3gpgsinternally conprises two concepgt)ErSPPEI63 PO
shaped wal |'s mhlch define between thensel ves a sanple I nl et zone.

Bet ween sai d spoon-shaped walls and the cylindrical peripheral wall
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specific anal yti cal reagents are ipcorporated. According to
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inl et chanmber 5 deflneucbet@EE@ tbe splobs- sepaaems) | sthand sgmpmqmyls
toward the react on an iyoting s id. re a i ng
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The docunent JP;H&kd- 5aﬁé5e759sa|§9aﬂs§§£@§&s By gkaﬁkﬁgf*anﬁdﬂ the

ri ses.a

detecting and analyzin ul ar ulatlon
hori zont al C|rEﬁF8Fl§Psﬁgne H%ﬁﬁ?eﬂtrb?g? é@ ergid t%v&%ﬁ Thi's
open dish 10 thenoteaadportédatdi bmdexesmnatlon zone |ditwatrent adtedclddout

Its vertical ax| at..20 introduced at its center is
di stributed ééﬁﬁggr ?h%hécfe£%8 a centrlfugal force over said dish.

The subsequent washi ngSgckps dﬁ@l§arﬂﬁe@ﬁﬁﬂgmad chiefly danewwid byny
introducing theehtP$ERgatigti 8¢ 8thd Product when carrying out dosing.
The document JP HEI - 5 215 750 also discloses

15 a device for detecting and analyzing cellular
populations, which comprises a horizontal circular dish
mounted rotatably about a vertical axis. This open dish
is covered with antibodies.

It is rotated about its vertical axis so that

20 the sample introduced at its center is distributed
under the action of a centrifugal force over said dish.

The subsequent washing steps are carried out in
the same way by introducing the rinsing liquid at the
center of the dish, the liquid being discharged toward

25 the periphery of the dish during the rotation of the
latter, while <rinsing the surface on which the
component to be dosed is fixed. In order to recover the
rinsing liquid, there is provided a receptacle placed
beneath the dish.

30 Finally, the document WO 94 25 159 discloses a
device for the qualitative and/or quantitative dosing
of a particular component in a sample of products,
which comprises a substantially circular container
mounted rotatably on a shaft for driving via a central

35 housing, and in which test chambers are made which
extend along radii of the container and which have a
density gradient. In the central part of the container,



center of the dish, the liquid being discharged toward 25 the periphery of
the dish during the rotation of the |atter, while rinsing the surface
on whi ch the conponent to be dosed is fixed. In order to recover the
rinsing |iquidwot beygsig3provided a receptacl e placed pcrperegtzéde di sh.
30 .- Finally, the docunment WD 94 25 159 discl oses a devi ce for
tthe qualitative and/or quantitative dosing of a particular conponent in
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greater than theto eddape ebsthe cmahbede! igy tipgetPEfingt RILL S@yd hat

communication orifice between the second part of the

15 centrifugation chamber and said test chambers.

The slope of the wall delimiting the second
part of the centrifugation chamber is greater than the
slope of the wall delimiting the first part so that
during centrifugation, the product passes firstly from

20 the first part of the centrifugation chamber situated
close to the axis of rotation of the container, to the
second part of the centrifugation chamber before being
transferred to the test chambers.

The invention proposes a novel arrangement of a

25 dosing device which is of simple design and easy to use
and which can be manipulated individually with a
minimum number of manipulations so as to carry out
dosing, allowing dosings to be carried out in proximity
to the place of withdrawal of the product sample

30 containing the particular component to be dosed, such a
device exhibiting an optimized arrangement and
furthermore making it possible to carry out assays in
series from small gquantities of samples.

More particularly, according to the invention,

35 there is proposed a device for the qualitative and/or
quantitative dosing of at least one particular
component in a product sample by labeling and fixing,



during centrifugation, the product passes firstly from20 the first part
of the centrifugati on chanber situated close to the axis of rotation of
the container, to the second part of the centrifugation chanber before

bei ng traqf(j &g efhdgx the test chanhers.— PO FROBY0RIE3Y
proposes a novel arrangenment of a 25 dosing device which is of sinple

desi gn and easy to use and which can be mani pulated individually with a
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and t coyer
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a di scharge cha er int
coaxial cylindrical walls forming separations between

15 the successive annular chambers each comprise at least
one opening, and in that the assembled cover and
container are able to turn with respect to one another
about the vertical axis and the openings of the coaxial
cylindrical walls of the container and of the cover are

20 placed at determined angular positions, in such a way
that by displacement of one with respect to the other
of the cylindrical walls of each pair, the openings of
each pair of walls are able to be positioned opposite
one another or in an angularly offset manner, so as to

25 put into communication or isolate from one another the
successive annular chambers.

According to a preferred arrangement of the
device in accordance with the invention, said openings
provided in the coaxial cylindrical walls of the

30 container and of the cover are positioned in such a way
that the openings of a pair of cylindrical walls are
opposite one another so as to put into communication
two successive annular chambers, the openings of the
other pairs of cylindrical walls are positioned in an

35 angularly offset manner so that the other annular
chambers are isolated.

According to other advantageous characteristics

of the device in accordance with the invention, on the



coaxial cylindrical walls form ng separations between 15 the successive
annul ar chanbers each conprise at | east one opening, and in that the
assenbl ed cover and container are able to turn with respect to one

anot her bpsitog Mesygstical axis and the openi ngs ofpdsh IT@B%
cylindrical vvaI | s of the container and of the cover are Zﬁ ace

determ ned angul ar positions, in such a way that by di spl acerrent of one
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for turning the cover out the
In the bottom of the cover or in the bottom of

15 the container, there may be provided an entry orifice
to the inlet chamber.

According to a variant of the device in
accordance with the invention, provision may be made
for the receptacle to comprise several concentric

20 fixing and reading chambers between the inlet chamber
and the discharge chamber.

The device according to the invention exhibits
an optimized ergonomic shape. More particularly, its
receptacle exhibits the shape of a disk.

25 Advantageously, the container of the device
according to the invention is made from a transparent
material so as to allow reading of the labeled fixed
components in the fixing and reading chamber through
the walls of said receptacle. The cover may be

30 opacified or be treated in such a way as to avoid
parasitic radiations, it being possible for the reading
to be performed with the aid of a CCD camera.

The device according to the present invention
preferably comprises in the fixing chamber at least one

35 receptor of the component to be dosed, said receptor
being fixed in the chamber. It should be understood
according to the present invention that the terms
receptor and ligand will be used to designate in a



vertical axis with respect to the container. The device according to
the invention conprises a central through- 10 orifice isolated fromthe

i mmedi at el y adj acent annul ar chanber and intended to be threaded onto a
verti cal swafeg/304g3rotational drivyng for settpdwyrea 2639
receptacle into rotation. In the bottomof the cover or in the
bottom of 15 the container, there may be provided an entry orifice to
the inlet cha eric manner tAGC1&mMGtEO0 vﬁll\éﬂfla&fﬁ B&uxﬁdfilebQG\ﬁtﬁ%ri |
accordance with the invention, pr.ovisiao e na or, .t receptacl e
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I nl et chanber antlwtd/arhtea.kmbdschargpad:hanberor to dhe demicdeic
according to t ?x‘n: ed e opi.c S . More
particul arly, gl ch}"é’&ﬁé eceptac yte) rse‘?&lebl é%ia%eg% éggg g%%

Advant ageous| yllgamsé ardnreteriyor ¢fr Ottﬂv@r d@wpne 1nteaecbmlnﬂg to the

invention is made fromgt rggém{&ggs mag}_aﬁ@r i SBo§§;LBPea| ltgw rgggdi ng of
t he | abel ed fi xed conponents i fIxin readi ng chanber t rough

the walls of sRfeteireplaertigense ee‘vwo%@s bgoeoeeswele?eeromfelq%at ed
in such a way @@1&@ aMOpsuastlcpafaévtahcguadsafsuamacest akel R@1nos&idwe for

t he reading erformed. Wwth the aid of %Dca ra. .
The devi ce acc%?d RG R g%éjsﬁnefg'i e eorf“rt' %T%rggf@lﬁgnﬁﬁtg’es in
the fixi ngdOchabbehnalodieast cuer&dtYecepsed oint hpacobipohent n:o befidosed,
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according to t resent 1 nventio ef s recep
will be used tBlaess gwhieh nage used for expmple in F3AEA coxmmi@re t wo

el ements whi chyRienbaid BY SdPted as a function of the type of
polymer involved.

15 Preferably the receptor will be fixed on the
bottom of the container, if possible in the form of a
monolayer so as to allow easier reading. Indeed, when
the means of reading is a CCD camera, the radiation
will pass through the bottom of the container and will

20 or will not be modified by the presence of a labeled
component and will then be recovered after a second
pass through the bottom of the container.

The technique involved is in a general manner
akin to so-called sandwich immunological dosing

25 processes, that is to say the element to be detected
reacts with the receptor for example the antibody and
is itself labeled by another element recognizing it,
which carries either a physical label, that is to say
particles, or else a chemical 1label for example with

30 the aid of fluorescent elements or ones which may be
rendered fluorescent.

In this regard, according to an advantageous
characteristic of the invention, the labeling particles
exhibit a sufficient diameter, preferably greater than

35 or equal to around 100 times the diameter of the
component (s) to be dosed and possess optical properties
allowing their detection by counting.



interactions, and it can therefore relate equally to an
anti gen/ anti body pair or to a nucl ei ¢
aci d/ conpl ementary nucleic acid pair or else to a true 5 ligand and
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acids on plastic or even glass surfaces are well known to the person

skilled in the art, these dﬁpkesglthhpagseﬁgcbp@h@gne@ro@@&t%tsl"y 1séseg
in particular on t hi e _standar
fficrotiter ?é%f%goﬂﬂ & rg%sgg a%&a '%%Igﬁfg?c £8e @T€ which
may be adapt edalke a tiounce £ bectof athe drypsomné of qooll;am&nouavdatﬁdatlkﬁl
Preferably the &ﬁg@g&orbgnlg b%eE é%g an %g%tem b%%%ﬁghﬁf &Q& cont%iner

f a as§ to alTo

if possible in't ronof ayer-so easier readlng
| ndeed, whén Pparthelegans of reading is a CCD camera, the radiation

will pass through the Rptiougwfi Ehﬁscs%éhﬂfé %Bdl\%bh %"ﬁe %uﬁs ebﬂtot be

nodi fied by the presence of a Ia el ed npenent and

recovered aft ePeEOE@cdRFroduciags ihr dde t %eb&qutﬁ%f Fh% e](ﬁh%lﬁ{gr

The techni que enméxvedcapabmeaogerﬁwllmnrtafe compdiéht t€o Be- IR
esses that, is to say the el ement

sandwi ch |nnuno gical. d
to be detected” £1P PEEEEE hg‘? 9}883 t of” f GPeexdhsite Fﬂ@“ﬁ%ﬁ bd®F and
i s itsel f llabeérambie atwt efixddndry famgnilrisgintglving vﬂmcfe:mrp"ljees

ei ther a physig ei@@egg6iggﬁlé§ %%8?8¥356ng%5%IQi Sthgre %ggﬁagh cal

| abel for exanple with scent el erent SYor i ch
may be rendle® e@ntigepedoerhe dosed, anothe¢n anhtibedyabeingcddngichg to
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around 100 tines thet efevige  pecor diggnpdifent £R§ t PusBeddsed and
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above from among:
- antibodies, antigens, complementary nucleic acid
sequences,

- true receptors for specifically dosing components
20 which are:

- antigens, antibodies, nucleic acid sequences,

ligands of said receptors.
For the immunological dosings, use will

preferably be made of an antigen or a labeled antibody
25 to respectively dose the complementary element and

another complementary element will be fixed in the

fixing and reading chamber.

It 1s also possible to provide for multiple

dosing making it possible to dose perhaps several
30 antigens or several antibodies. To do this it is

sufficient for the fixing and reading chamber to be

divided into plurality of angular sectors on which

mutually different receptors are fixed, each intended

for fixing and reading a different labeled component.
35 For this purpose, it may be particularly advantageous

according to the invention for an angular sector of the

fixing chamber to be left devoid of receptors so as to



- 8- The expression "possess optical properties” is
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el enent capabl e of |abeling the conponent to be dosed w |l preferably

be placed in t&@né@i@:\téhaﬂb%nkf gecifr exasphedi Bodnthxegidgy ou@r Mn this
i nvol ving for exanple | abel ed anti bodi.es reco %Z|ng§one of the
n

épitopes of  1nikkaLigdiyon (i Ofd SadofREA ANt PHBTT bt ng fi xed
in the fixing and Iabeﬂtéé‘@nﬁjlan‘dagr be carried dut hmord&mgcetoam di ng

to the present 15 .invention f| t cated
above from anphgyShtion By var%Odl es, iafnté |éga§(?1e§pa QJchorrépﬂ e nt ary nutr%%el c

acid 5 beqoenteslled by a tqou@urtec:epedr devieespbdichi adilily madks ng
conponents 20 ;¢ oMl Blieart% recongtrfdt | 988S dosay! RAUI &fcn oFUGHR C
acid sequences, gands of sald receptors: For the

i nmunol ogi cal ellemenEs, asusae f\hﬁlq:‘lilon ofr &her A3t iRg sl eh th&nth%en or

a | abel ed antihody 7 th® vdLshestdacdlars.dose the conplenmentary el ement
and anot her conpl errent arj?/tE element will be fi x§ 51’ n the fixing and

readi ng chanber. According 5 t9 503osBRBFEC LAt Hvi AFFARTAERTYDI e
dosi ng nakiong d:hap@esebigti@ dege pehbapsdeeMsy al ad@ordidhggenso orthesever al

ant i bodi es. nver&tlé@éz %o C]%ur;ﬁa“}%%ffl Gi enLPigr e Lixing gp d aread| ng

chanber to be Yy of angular sectors on
mutual 1y di ffedea@re'ecemny smarleetl ot , ebpiomirantption ¢Hr af |J><ll<3h;11 and

reading a di ff§i§n£l| a@ﬁéeﬂuﬁ@@oB?ntlabéaed':cfrlxtela' %d?d;brol?i‘é%%s iith NBycHPe

particul arly advantageous according to the invention for an angul ar
sector of the fixipgxpRgd ARAMEL tQaBPeef SUADI HOoPPFBEBpLordiGidalks t o

15 detection signal.

This entails using particles or microspheres to
label the component or components to be dosed in the
sample, these particles preferably exhibiting a size
greater than around 100 times the size of the sought-

20 after molecules, and being capable of returning all or
some of a luminous radiation emitted in their
direction, reflected radiation constituting so many
events which are captured by the CCD camera used and
transmitted to a computerized tool adapted for

25 expressing the detected events in terms of absolute
number in real time.

The invention also proposes a process for the
qualitative and/or quantitative dosing of at least one
particular component in a product sample by labeling

30 and fixing.

This process is characterized in that use is
made of at least one device according to the invention
which contains specific receptors for the component to
be dosed, which are fixed in each fixing and reading

35 chamber and in which process,

a) the product sample containing the labeled

component is placed in the inlet chamber isolated from

the other annular chambers,



-9 - constitute a blank sector intended for carrying out an

initialization reading of said device to zero it. Readi ng may be
carried out according to the i nvention by virtue of a CCD canera which
may of course yo beo gyl | ed by a computerized devi ce pgT ARRIE 102 688k e

it possible to reconstruct the dosing of each of the el emrents as a
function of the readings which wll be made on the various sectors.

According to a parg) cther lopveadvast ageausd 1itbharaspectstie thef the
devi ce according . to ., the i nvention_ the cagera,is Le to
dount in a C%I?‘g%’r%?’f ofBr yPUfdhnr Y8y i S‘S‘POI?PIIECEE}%)%iéﬂ St é:q%?‘g‘hﬁtr
signal, the nupes otomabeliedtibmedwidhporsauls | fiixdwy andfi xdesgliag
readi ng chambery, 0. 25 {Qo O 8L, fqd! ghhﬁbeﬁbe@ﬁ&eﬁ%bggtéwf};*’-iiom the

This entail s using pa?tlc?es or m%rosp eres to abel the conponent or
conmponent s & o dehepsaenuiax rhambexgmnpl e, these particles preferably

exhibiting a size &y et &er dharear 99NGrJiikdd Masoliie stge wirdi@isought -
20 after nol ecul es, and bei ng capable of return .some, of a
n

[ r;(g all aor

| umi nous  radi @&+®¥ninedPfhed WAY 2Shdir disPefiscedY GENGEAUGAERY Adt ati o
cogst ituting sgaangyfixingevams mea@bn@(rje:m:mleﬂ eghby %h@cfhﬁf) eyl used
an transmtted, to a_, co terize t 00 adapt.e r. 25 XPpressing
the detected ev®REILIPHF erbRE oﬁ%%g%?%t ecomporh%erpﬁthr? re]?;ﬂqaﬁrne.t%eon

The i nventlilon bisdipgopgsestaopgocesedamtiome to tdeal Eiaedvespa/orc
guantitative dggj I ! il r ent in a product
sanpl e by Iabe?;é%glgggésgir% ?%n%rs&ng ark¥! rteag#'h?sc%?g%ggé I s characteri zed
in that use is mad@) oftheit qoaven dee Hevped aEddr drr§Pestt heoi ikéhtion

which contains.gpegifies rorerbehs £0rd1easonpongiit t @he fixing and
reading chamber into communication with the discharge
15 chamber,
e) the device is rotated about its axis in such
a way as to disperse by centrifugation the surplus
sample into the discharge chamber,
f) the inside of the device is rinsed with the
20 aid of a rinsing liquid which is «circulated by
centrifugation through the various annular chambers of
said device while reproducing the preceding steps b),
¢), d) and e) in such a way as to retain in each fixing
and reading chamber only the labeled component bound by
25 strong interaction to the fixed receptors,
g) said labeled component is detected and dosed
through the wall(s) of said device.
The process according to the invention can be
automated and is “generic”, it can be applied to the
30 detection and to the counting of target substances,
either of a molecular, particulate, vesicular or
cellular nature.
The invention also proposes an apparatus for
implementing the aforesaid process, characterized in
35 that it comprises a vertical shaft for rotational
driving on which are threaded devices according to the
invention, means for maintaining said devices distanced

from one another, means for the bidirectional



be dosed, which are fixed in each fixing and reading 35 chanber and in

whi ch process, a) the product sanple containing the | abel ed
conponent is placed in the inlet chanber isolated from t he ot her
annul ar chanmbegs,99/35483 - 10 - - 11 - b) the g@@gﬁRggydggiyxi\M th
respect to the container in such a way as to put the inlet chanber ~
fnto comruni cation with each fixing and readi ng chanber, the discharge

chanber bei ng té%&ﬁﬁéﬁbir@ﬁ16h§g5oﬁtBﬁidaQQQk&Eth@$QQESshaft, means C) the
device is rotated about Lts ver%kl such as to disperse

axis i
By centrifugatt®h tRISCHiBEC R c%g S LSt Eﬁ’éﬁb’é‘? Fr@uﬁfdoddttto sanpl e
contai ni ng t hethabelrdeétcorhambats tdfe bahﬁerdémlethﬁlefadeﬂg by S:tHé)ng_
interaction to f spegi f i eptors_in . each fixing and.reading
chanber, at e §§g?ﬁ %%d é@anﬁu%ﬁgdgvnPﬁngesg%ctc?ve{%e SRIE
cont ai ner i5n s@%ﬁ@%emayeh@thEpQ@ the tontagnemnsl in suebdangaghambero i nto
communi cat [ on it hhae GBEHRY 08ubBesEIRShIgr  chanbesl) bBe R ce |

rotated about its axis in such a_way_ as to di sperse centritugation
t he surpl us co%%ﬁ&ﬂ%Fﬁn%%t?h€°@m3%+@#Ek9%h%ﬁbE9 Psolate” themf pngha i nsi de

of the device means el véddiddane0 1abed edoffixad byBEERY liquid which is
circulated by ce rlfug tion_throu t he vari ous annul ar chanmbers of

said device while repr i ngYt K&XEPEc&F ngPSt BBRapgtus aceprdingad® e) in
such a wayOas ther énhmentiongadh fmmlm@vanta@e‘mhsﬂqadp@gshi:ﬂs?érbeg @anryt he

| abel ed compo b tro act i e fixe receptors
g) said |abele ggﬁgﬁgxl%QéI?éctg%uﬁﬂ%Pd%%edgo r oughCTH2® walif( s) of
sai d devi ce. accor ance with the invention, using the device

according to the invention, dosings of various
components of one and the same sample, or one and the

15 same component in particular in several samples of
different products.

The description which follows in conjunction
with the appended drawings, given by way of nonlimiting
examples, will clearly elucidate that of which the

20 invention consists and how it may be embodied.

In the appended drawings:

- Figure 1 1is a top view of the cover of an
embodiment of the device according to the
invention,

25 - Figure 2 is a sectional view along the plane A-A
of Figure 1,

- Figure 3 is a top view of the container of the
embodiment of Figure 1 of the device according to
the invention,

30 - Figure 4 is a sectional view along the plane A-A
of Figure 3,

- Figure 5 presents two detection curves for a given
component in a serum, by fluorescence and by
counting of labeling microspheres according to the

35 invention, and

- Figure 6 presents two detection curves for a given

component in a serum, by the ELISA method and by



The process according to the invention can be automated and is
"generic", it can be applied to the 30 detection and to the counting of
target substances, either of a nolecular, particulate, vesicular or
cel lular naturgs 99735483  The inventiofp, al.so pr OpOSESPﬁﬂ/W;@ZG@ for
I mpl enenti ng the a?oresal d process, character| zed in 35 that it
conprises a vertical shaft for rotational driving on which are

t hreaded devi ces ac&%ﬁgl%?to dhe mlcr'o'%‘ﬁﬂ'%trbgn gg@g§d:[lqé Mgyt aigidg said

devi ces di st anced one another, neans for the bi di recti onal

- 11 - rot at | BRESOBEPWi ng of said vertical drive shaft, means for
I nj ecting product sanp@gpré@@hﬁé@sung IFigirdsi NLO to 4tmaérﬂg§p£mﬂﬂbers of
sai d devi ces threaded aqn the drive shaft, and nei % for turni t he
covers of the P5CG8Yi cdS refat BF¥IES ¢ rcont"lé‘?nerqé1 AL8hdKea v@}f{] to

put the vari ougusntitssive amisliag chafibeats oflédise one cHmiimrlan nto

communi cat i on ggf0n L5l € LIFSA 155590 b CaAiNg 1§ IRl abel ed
RO AR Paf

fi xed agents. he "appa us accorglng to 10
the invention, it is &dohnaagﬂe@ouszlw bosubefeadvanhrggouslyofo carry

automati cal ly, ouecq%%e@ogtealt *a%sﬂﬂ OC%%edt'lon of2Gh niMdd), the

i nvent i on, usi ng dévi ce COI’ I Ng to the i nvent i on, dOSI ngs
of various doebﬁaortefnteob%ubmtenert rel%%mé%atﬁ)\r%al of RRFEHkAR 15

same commenhucwl@aa&i@u},@queﬁ@ several sanples of di fferent
product s. \Agwggdesc t| on which follows, jn CO%Q”Ct I,on

with the appended dra By SERPIISForft | FPR TP e afffe will
clearly eIucidabeerhaQOOWhthcbrehenzendedvebtb@na@@@mb&bﬁ and flooom id may

be enbodi ed. closed receﬂ;@aéf@. appended draw ngs:
As is represented in the figures, the container
15 110 and the cover 120 exhibit a circular general shape,
with a central axis of symmetry 101, so that when they
are assembled, said closed receptacle thus formed
exhibits the shape of a disk with a vertical axis 101.
The container 110 and the cover 120 each
20 exhibit a bottom 110a, 120a which carries coaxial
cylindrical walls 111, 112, 113; 121, 122, 123 (here
three in number). While said container 110 and said
cover 120 are being assembled these ccaxial cylindrical
walls position themselves pairwise one against the
25 other thereby delimiting here three concentric annular
chambers 102, 103, 104 inside the closed receptacle.
Starting from the axis and proceeding toward
the outside, said cylindrical walls delimit firstly an
inlet chamber 102 intended for receiving the product
30 sample and as appropriate allowing the labeling of the
component to be dosed, for example an antibody labeled
with a particle in dry form, a chamber for fixing and
for reading said labeled component 103, comprising for
example an antibody fixed at the bottom of the
35 container, and a discharge chamber 104.
According to the embodiment represented, the
cover exhibits a diameter slightly greater than the

diameter of the container, so that the cover positions



- Figure 1 is a top view of the cover of an enbodi nent

of the device according to t he I nvention, 25 - Figure 2
is a sectional view along the plane A-A of Figure 1, -

Figure 3 is a #gopsyyesu®i the container of3the P 6 _
Figure 1 of the device according to the invention, 30 - Fi gure
4 is a sectional view along the plane A-A of Figure 3, -

Figure 5 presentselfoodetiard i eoncainNgs. f ehed cﬁ}l\&eﬁirlcal walCOOpgney® in a
serum by fIUQ%escence | a ellng m cr ospheres

n
according to thes 3%overa{|99hv%}?ﬁr‘?tbnwa]a%dls Slt‘Pa 84 Qe gt
detection curvesakibdala giydmdrical wa:k)lrmoneal I n steruﬂheby tfoarntd | SA
nmet hod and by acco

u t|n M Cr.0s es _accarding to
t he | AERTFERY to the e gsenlfeoepdr sr?rEeéﬁrgé 191’% AL
separate S pperdphersl aeddevi of fiﬁldtheecqyaaclatlv@heamﬂaaxﬂhl

quantitative d §ir'i'c§lr1€;|§l ﬁﬁllge"isﬂl o[y, PLEI Gf a{gxe hcoﬁggEHQ?.”tll'd‘ a

product sanpl e ng and fiXing. evice i s used
advantageouslya¥% cantgnded oo i npRALt RN cathemsehves depgainsh ofthe

ni croor gani smeinteriéPsifagesf P! tHbacaxaale! &1 iaFavpal wa1partigul ar 10
nucleic acid s h a device conprises a contai ner 110

and a covefg€28f€%i%% he e 'to be assenbled to forma  closed
recept acl 4.0 Ths ¢caxigl esyehieikidall hmtdrgwresalllse 1aant aivzer 15

o and Lhe cough 120, SXByPeE Bne bEHLEIngENTiE! aRH7BE tne QWL AN

axis of symetry
which form separations between the successive annular

chambers 102, 103, 104 each comprise at least one
opening 1lla, 112a and 121a, -122a.

15 Here each of these coaxial cylindrical walls
111, 112; 121, 122 comprises three openings 1llla, 11lb,
111c, 112a, 112b, 112c¢; 121a, 121b, 121lc; 122a, 122b,
122¢ regularly distributed over the outline of each
wall while being offset pairwise by around 120 degrees.

20 In the exemplary embodiment represented, the
openings of the «coaxial <cylindrical walls of the
container 110 and of the cover 120 are formed by
notches.

Said openings of the coaxial cylindrical walls

25 of the container 110 and of the cover 120 are placed at
determined angular positions, and the assembled cover
120 and container 110 are able to turn with respect to
each other about the vertical axis 101 in such a way
that by displacement of one with respect to the other

30 of the cylindrical walls of each pair forming a
separation of successive annular chambers, said
openings of each pair of the walls are able to be
positioned opposite one another or in an angularly
offset manner, so as to put into communication or

35 isolate from one another said successive annular
chambers.

According to the typical case, the openings
111la, 111b, 1lllc made in the cylindrical wall 111 of



are assenbl ed, said closed receptacle thus forned exhi bits the shape of
a disk wwth a vertical axis 101. The container 110 and the
cover 120 each 20 exhibit a bottom 1la, 120a which carries coaxial
cylindrical waWbs937354832, 113; 121, R224 123 (here  pcthrrss o sngber).
Wil e said container 110 and said cover 120 are being assenbl ed these
¢oaxi al cylindrical wal | s position thensel ves pairw se one agai nst the
25 ot her therehyg dehtahhbmg1h@raﬁdﬂdmspuyuaﬂﬁdépédﬁﬂvéky facihather s

102, 103, 104 h |Los rting fr t he
axi s and proceggéhgggé ﬁlga’ §Qg% %R?5|35d éngﬂﬂ ?%ﬁﬁqgﬁ %éh limt
firstly an 1iﬁlePfch§hBerCQOEaLneendbﬂoforSt@t@dV|¢Ep¢inn¢nxthac80

sanpl e and as gggﬁggglanJ%!IowipgbthelhggelH&ﬂiof 1Pe_t to be
dosed, for exangle an antlbogi | abel ed a partlc |n dry orm a

chanmber for® fi s¥hgndaiical wabl 1ELhdpRgthai eonbdines %thbhemwsnxmpned

conprising for facingxangberespondith n%b@ﬁanlﬁg xerha at114gle 11b28 EjrﬁHHe OJfr(lj E EZ
Accqrdi ng

d a di
ombodi ment 1 eBPBScRYBHLAL { K9 LiPORAaL, Wt b2 aPARAREPBAdI PERIge

greater than t heid watliabkler of the container, so that the cover positions
l.tself on the contalne6 ]BF C

n rlcal ma 123 o coves 120,
which wal | is situated dutsl dex%he]d:ot ul%oagﬁeé}lngﬁll ﬁgg?rcalt Byl | s
121, 122,10t h¢Alc fformed in ather @Wﬂlgntiﬁltlhé eaddi IRt of erhes exdwesk t he

exterior 5 pelQD“ﬁE@'F%QQ%l%Beaabe%@EeRﬁ%ﬁl%es&%%tCQQX' e opeﬁ’*#er'Ca

wal ls 111, 113 o he cont ai ner I nt ended t o "poSI
t hensel ves agai%%?'tHQZb ldtcermasie b ebhef copiadavidiingpijoadr il wal | s

121, 122, 123 eoff titee co¥eerl1300,1&hich walilhescedthakey! It igl
interior mallss%%&’c%ﬁ%ndrical wall 121, with an angular offset of
15 around 60 degrees, so that the openings made in one
wall are not positioned facing the openings formed in

the other successive coaxial wall of the cover.

Thus, with such an arrangement, when the cover
120 is assembled with the container 110, it is

20 positioned with respect to the latter in such a way
that the openings of one pair of cylindrical walls are
facing one another so as to put two successive annular
chambers into communication, the openings of the other
pair of cylindrical walls being positioned in an

25 angularly offset manner so that the other two
successive annular chambers are isolated from one
another.

Furthermore, as shown by Figures 1 to 4, the
cover 120 and the container 110 are provided with means

30 of indexed positioning.

According to the embodiment represented, said
means of indexed positioning of the cover 120 and of
the container 110, comprise on the one hand, an opening
123a extending over an angular sector of the

35 cylindrical wall 123 of the cover 120 which is situated
outside the other coaxial cylindrical walls and forms
the external peripheral edge of the receptacle, and on
the other hand, a nipple 113a extending radially while



and 121, 122 of the container 110 and of the cover 120 which form

separati ons between the successive annul ar chanbers 102, 103, 104 each
conprise at | east one opening 11la, 112a and 12l1la, 122a. 15

Here each of tReseogasxssal cylindrical wabls 111, 1B@T/ER98/02839
conprises three openings 11la, 111b, 111c, 112a, 112b, 112c; 1214,
$21b, 121c; 122a, 122b, 122c reqularly distributed over the outline of
each wal | piticiechenng diromet thei r\uysldrid)tia:ladundlajlzo ddgr eesf  2Che

In the exenpl ar i nt | ¢t h oaxi a
cylindrical wal nt%gR%% fzl éﬁﬁ%%?%gr'ﬁgob 38 ?lt‘%ﬁ%gv%%%ig argh or med
by not chesexternal cyligiitcadpemihysleB tfe Ermxicavesy|lidturisaidwal | s

25 of the CO”E@?@Qr %@%5”5%£H9t£51&0¥8reﬁ%gg@r%nm§%¥ﬁj6Ben1ngd§2§5”‘ned
angul ar p03|t|on and the assenbl ed cover 120 and contai ner 110 are

able to turh wicth EBgpeRdttexnal Wé‘ééh Hherhpbhe tFeVeer tiddal 2848 st201 in

such a way ntababal% cilrﬁl@dtﬁcser@gmnmg orEsaM dlir 118 PESl at Dvd hﬁoﬁéh£6n30 of
t he cylindric formn epar at

successi ve 'é? Eﬂ%ﬁﬁe}gaca &(f{ th%p%ﬂ?ﬁﬁﬁn%ﬁ é&@h 6&|§Q§Ltﬂe
wal I's are abI evta(y bes toposire onietooppbathenbneagmiotdter thie | twan engul arly

of fset manner, 190,351 @Bk h350,CORFYN £aLL Ol O GRndripldi  from one

another said “succCessiv ] ording to
t he typi calOcase, the ﬂﬁéﬁung§e openkng 128e grertedhda | Bhe hexegrnadri ca

wal I 111 of a1l 183 of e &OAINAS ild Oe &S Noped ﬁ@@@ﬁckhi(é‘hy
facing the openi ngs 112a, 112b, 112c made in the cylindrical wal

112 of the E¥eRIFerver1g8rourd,ifq degreeswise, each opening 1lla,
111b, 11lc nrmade in Thee tWotepietingd pysivibhsabiwalble Idipmife t De3a

container 110 IS p9§1t"33%%1ng 123a correspond to two determined

15 relative positions of the <cover 120 and of the
container 110.

A first abutting position of the nipple 113a
against the end edge 123’a of said opening 123a, here
corresponds to the putting of the inlet chamber for the

20 product sample 102 into communication with the chamber
for fixing and reading the labeled component 103, the
discharge chamber 104 being isolated from the other
chambers.

The second abutting position of the nipple 113a

25 against the other end edge 123'’a of said opening 123
here corresponds to the putting of the fixing and
reading chamber 103 into communication with the
discharge chamber 104 and to the isolating of the inlet
chamber 102 from the other chambers.

30 So as to facilitate the relative rotation of
the cover 120 and of the container 110, the cover 120
comprises a nipple 123b extending radially while
projecting from the external face of the cylindrical
wall 123 situated outside the other cylindrical walls,

35 said nipple 123b forming a grip or a sill for turning
the cover 120 about the vertical axis 101 with respect

to the container 110.



facing a correspondi ng opening 112a, 112b, 112c made in t he coaxi al
cylindrical wall 112 positioned outside said wall 111. On

t he ot her hand, the openings 121a, 121b, 10 121c formed in the cylindrical
wal | 121 of thwocew¢gB5483 120 are positd ohed of f set wi t BCTAER28/02638 he
openi ngs 122a, 122b, 122c made in the coaxial cylindrical wall 122
of the cover 120, which wall is situated outside said cylindrical wall
121, with an angul ar oTheetcwftaJiExeraeraﬁG ddegr emsver sd20hatret heaopeni ngs
made in one L Ledr L g1 d ' t he. [ f |

t he ot her succ s??ve gog&ﬂgf +é%§ﬂfketggéggb 81 £PES Q%%Thgé??%}%ﬂ such
an arrangenentfIWMeﬁh?hemwédéﬁtelY adparenhsaenplay ehambehe ko¥e ather 110,

it is 20 pOSI&th%ddeHBe&e%m@ctHyJAYEbéﬁﬁéfﬂcyihﬁagibéavwazl 10édat the
openi ngs of one pair of cyl indrical” walls are C|ngafne anot her so as

to put two 3ucdds8ivdhthubas °°VeEhdﬁbe?§s?%?%@%oﬂﬁﬁﬁl § 0ROt &ENSPeni ngs

of tre Ftherffthep&aﬂl@fIOBhlaﬂﬁLQaEbmﬁE|ﬁhbetﬂﬂtwﬁﬁeilbn@dam@ e Che |
angul arly offset that, .the _other, t succes |v annu ar
chambers are |§8V§Fed?$$oﬁ$§ﬁ% p°Sl§ﬁ8Phthemselves oneryPEREF gh

shown by Fi gur eshért and, theeclosedovecepf8chadthhe fummednewmpnﬂsgsea
provided with g@ﬁ@§€§0 %%xg&%%X%Q1E9§ét'OP'§%1a by rdipg,to the

enbodi ment represente exeg posi ti'oni ng of the cover
120 and ofl0 cwﬁéné@msaﬂnyali§oloé@npipéb pAsihtoreR erMdagAlNHhehnag

123a EXtend'n%theQVGVfrmﬁnth@ngﬂmﬁédlaééﬁﬁOédja@ént thendar c¥hhmgeical
wal | 123 of the cover 120 which is situated out si de the ot her coaxi al

cylindrical wa -and forns t he external peripheral edge of the
receptacle, and on Thhie otdetrdiandhreuvahppkefidda ¥03 eddi ngntedded! y

whi | e 15for being threaded onto a vertical shaft for rotational
15 driving for setting said receptacle into rotation. The
orifice 105 here exhibits a diameter of around 4 mm.

The openings created in the coaxial cylindrical
walls of the container 110 and of the cover 105 for
putting the annular chambers of the receptacle into

20 communication exhibit a width of around 5 mm.

As shown more particularly by Figure 1, in its
bottom 120a the cover 120 comprises an orifice 102a
emerging into the inlet chamber 102. It is placed
adjacent to the through-orifice 105 since the inlet

25 chamber is immediately adjacent to said through-orifice
105.

Of course, provision could be made for this
entry orifice to the inlet chamber to be made according
to a variant (not represented) in the bottom 110a of

30 the container 110,

The container 110 is made from a transparent
material in such a way as to allow the reading of the
labeled fixed components in each fixing and reading
chamber, through the bottom wall of said container for

35 example with the aid of a CCD camera, by transmission
and reflection of radiation.

The cover can then be opacified, i.e. treated
so as to avoid spurious radiations.



projecting fromthe cylindrical wall 113 of the cont ai ner 110 i nt ended
to be positioned against the external cylindrical wall 123 of the cover
120, said ni ppl e 113a being able to engage in said opening 123a 5 of the
external wall #@399f3sh@3cover 120 and-td7 - navi gate PCTIFRSS Hp63Ng 123a
during relative rotation of the cover 120 and of the container 110, in
such a way as to cone into abutnent against the two end | at er al
edges 123'a, 123''a ofadvastapesusly,l23ee déhtainer arndertthe tdwveapesmerg 123a

created in the er.nal ) | .1 e ver LS e | ed. a
not ch whi ch mgé’)%t eb S moovledrl oﬁngg]?%é%%’r egcgl.e cb&Ribt %%f%g%%ut ting
posi tions of twWalhBpptengiBarmed togattenputimgaiz3goyertespond to two

determ ned 15 rel ativgnyp%sliazéarbs m@terife SOMRIntibaR1190duseh  £die
contai ner 110. first abutting position of thé nipple 113a

agai nst the endcedfinrgs3melecudgisd G¥enPhg ueda, thepBPody &dier AP to

the putting of atBerbinhgt ebanbes fialvddi@ o) psedugilsanpée dddei Nt®r

comuni cation with &he c@gnber for fixing and eq%%gf t he

conponent 103, SEARPLE @Rk chRPH¥SERERBRt 10&lbé?ﬁﬁg?5 ed fro ot her

chanbers. (registéhedsecoradenimtk)i ng plasittiicon obuthe napplElddBec 25

agai nst the ot ghd.edge. 123 ' a ai i . he rresponds
gg%lggglﬁgx.ag%gﬁ g5 fg.x%%lc‘hg%%%%f’%s in L&rfrQ! ISP

to the putting © s in r eadi nNg nt 6 conmuni cati on
with the 10 di‘sehtigg”echanber 104 and to the isolating of the inlet

chamber 102 from the ojBesr§PRg0e6S 3 3Pariant ofSQa3d W JidG ladP& the
relative rotation of t he cover 120 and of the contal ner t he cover

110
120 conpri §BET8 Mash| @AYIRERGSQRHHY nger REHISEAMi F@r theprbj%rg ng
fromthe extergal fraeaifl chambgli NdBi Gl be dinaldedl2htd taIabBErHLLSy de the

O ol e aRECARE D, el Talafadh Poligdeatd | (o'
the contailter téBeptors are fixed, each intended for the fixing and
for the reading of a different labeled component.
According to this variant, it may be particularly
advantageous to provide for an angular sector of the
fixing chamber to be devoid of fixed receptors so as to
20 constitute a blank sector on which it will subsequently
be possible to carry out reading to determine the
initialization zero of the device.
According to another variant there may also be
provision for the receptacle to comprise between the
25 1inlet chamber and the discharge chamber several other
concentric successive fixing and reading chambers for
fixing different labeled components.
The dosing device constructed by assembling the
container 110 and the cover 120 such as they are
30 represented in Figures 1 and 3 allows the
implementation of a process for the qualitative and/or
quantitative dosing of at least one particular
component in a product sample by fixing labeling. This
process will be described hereinbelow.
35 According to this process, use is made of at
least one device of the type described above with the
two elements, container and cover, such as they are

represented in Figures 1 and 3, assembled to form the



16 The container 110 and the cover 120 are each provi ded
with a central through-orifice 105 isol ated fromthe imediately

adj acent annul ar chanber, here the i nl et chanber 102, by a coaxi al
cylindrical waWb 80335483105b. Wien t he cb¥er i s assenbpet/FRo$/ 02e39

cont ai ner the walls 105a and 105b of the container 110 and of the

cover 120 will position thensel ves one agai nst the. ot her and the cl osed
receptacl e thuslbsetdedreospraclas, awhichcetdritdind hspughfaei freeeptors

I sol at ed by th two 10 cylindr,ical L1's 105a, 105k .pasit.i oned one
igai nst the  Tobt fbe 'VRBARY [ Svef S narhean: <t Rt Henare
102. fiXhhg sndt reddihg ochpmleesfice 105 is intended for being

threaded onto a verti CBllr§Hﬁfetaf(¥iIrs_% aggggala)lﬁ Vi ?goagétsceﬁ%{%%esai d

t
receptacle into rotation. T orifice 105 here exhfbits a r of
around 4 nmm containingTRbeopkirekrd cFeBpPererh tRe Roadpaedcyisi ndheral

wal | s of the cgnhakferinll@nandimfett hensawer 1@216@ed frdwt theg dfrgeannul ar
chanbers of the rﬁiegtaﬁée into 20 cqgnunlcatl n exhibit a width of around
5 mm annilal,GRAMRGFE PhridtdITRISPURF S gure 1, inits bott om
120a the cover 120 conpheseduabngrafstep 10PA the esesyi iy tutwed heithl et

chanber 102. It i aced lacent_to the through-orifice 105 since the
inlet 25 chanb%?sﬁgg%A%éﬂ%ﬂ%ﬂégggﬁ%ﬁﬁﬁnl?osggkdatﬁ%ﬁﬁgﬁ§o?9fﬁﬁ% éhelOS.
O course,1(rokhicdn dumeheinbode coomunficgtion evitbhy theéef ifdeing tdmdi nl et

chanber to be gageiagcce{h%mr, tlx&l% 81 ¥8hh A0t CRALEEPHRIGR! efdo] Leddlpe

bottom 110a of 30 thé contal ner ) The container 110 1s made
froma transpaf&AR the ppbheriannplag @hambe®ss as to all ow the reading of

t he | abel ed fixed epaRORRMiISIg id s8ePp fd)%Xi Nthandeveadi N§ rot&badrber,
t hrough the botfomwall of said contaiper for 35 ex;g?le W fh the aid of a

CCD canera, by2PPRhshF8sVERTICAL 4AKLT et P eBUFRMP OF2Y AT at§ ghisperse by

15 centrifugation in the fixing and reading chamber the
product sample containing the 1labeled component to be
dosed, the latter then binding by strong interaction
with the fixed specific receptors in the fixing and
reading chamber.

20 It is noteworthy to stress that the rotation of
the device allows the transfer of the product sample
from the inlet chamber to the fixing and reading
chamber, but also the agitation of the sample inside
this chamber so as to allow the labeled component to

25 bind with the fixed receptors.

During a next step d), the cover is turned with
respect to the container in such a way as to put the
fixing and reading chamber into communication with the
discharge chamber, and then during a step e), the

30 device is rotated about its axis in such a way as to
disperse by centrifugation the surplus sample into the
discharge chamber.

It should be pointed out that for this purpose,
as shown by Figures 3 and 4, there is provided in the

35 bottom 110a of the container 110 of the device, a
circular rib 114 in proximity to the interior
cylindrical wall 112 forming the separation between the

fixing and reading chamber, and the discharge chamber,



The cover can then be opacified, i.e. treated SO0 as to avoi d spurious
radi ati ons. 17 Advant ageousl y, the container and the
cover are made by nolding a plastic, the coaxial cylindrical wal | s
bei ng formed t ageblgrnswesh said cover. _ 19 - Any pb@@?tﬁQﬁEé?éB@'
conventionally used for 5 "coating" nolecules can be used to enbody the
devi ce according to the invention. Use will be nmade for exanpl e of
pol ystyrene, tafis péefleﬁwky,nb anéZ\b/E?Bnmg €1 egio‘i{f-&re%@rfn tmﬁegﬁﬁ;)c Ly
| asti c, suc astic exhi in | Xi ng paci
Pn ternms of 1683p885tPn§§ Surpiﬁﬁo?d?ﬁﬁpfﬁ a 9g§?%_ 9t sahy

dosi ng devi ce, centriiliegetiay ddvassbdedisichaltge prahsntiean for telleeflxmng

and reading chaseectO3e! enbe dhusdi0hea - BLUBLL Vi e O cATGMLET

sectors mut ual FecRpTors et

i nt ended foﬁ t B Wniﬂngeadéscrlbﬁdrhetﬁamhﬁihwug of a dlfferent Iabeled
conmponent . Accor di BariAgt Bl Soegy 1ant, ¢hd E’ﬁ%(i@ﬁ B&r tt'h%“'c?ewlyc L]
advant ageous to provide for .an angul ar 'sect or fixing c er to

be devoid of flr%gﬁefde%ﬁte&rasl do e 1D thenaidt 6fe & B Setidridn

which it will stbséquest! yirculBeefosbybl eehOretligat ot IeRebigh t Othe
determ ne the initialization cE‘ro of the geV|ce Accor di ng

to another vari &Rt PRer 2 TRAVLEE so BeMPersy, o0F si GiRlihr ER¥IFEceptBEl® to
conpri se bE? weerptrhdu2bngi hhet prhaating asttepdheb)di schardje a:’(mré))erscsealgr al

ot her concen! ehinIHGEESEhuCothkt oRBEnLREd! 88 CORIDSISALOL whicf ! Xi NG

different | abel ed conponents S|ng d by
assenbl i ng t hemay beoftdiashed iy ansanpticoovdio e sinttermalt gl g e0B80

represented iRBhe SRS orl e18dbodnd BY! @Wax iM®raction (such as
adsorption) to the specific receptors fixed in the

15 fixing and reading chamber.

Thus, only the labeled component, bound by
strong interaction to the fixed receptors in said
chamber is retained in the fixing and reading chamber
after rinsing.

20 It is then possible in step f) to detect and
dose through the wall(s) of said device the labeled
component bound to the fixed receptors in such a way as
to perform qualitative and/or quantitative dosing of
this labeled component.

25 This detection can be carried out
advantageously according to the process in accordance
with the invention with the aid of a CCD camera. To do
this, the labeling of the component to be dosed must be
carried out physically or chemically with the aid for

30 example of fluorescent microspheres or ones which are
rendered fluorescent.

The reading of the labeled fixed agents may be
performed along radii of the fixing and reading
chamber.

35 More particularly, according to the process in
accordance with the invention with the aid of a CCD
camera, the number of labeled fixed components in each
fixing and reading chamber is counted. This is possible



I npl ementation of a process for the qualitative and/or guantitative
dosing of at |east one particular conponent in a product sanple
by fixing labeling. This process will be described hereinbel ow. 35
According to tRosgpryeeggs, use is made. ofypat | east peerAGN /68696 the
type descri bed above with the two el enents, container and cover, such
as they are represented in Figures 1 and 3, assenbled to formthe

18 cl osedykeaght agd €.,1 16/ oC 081 &hdist $Peebhblel e8€PNALR1ing fERet he
conponent to be dosed, which arefixed in the fixing and reagl n

¢hanber . compongti nd% 1§ sty a)PATHECHiDdURt sEhpFespBeres

cont ai ni ng t heplralfelrathlgonpomend t00bettinsed liaggeltenthan phacesoughthe
inl et chanber isolated fr eo r . | ar nmb o] | d.

recept acl e. at?el mo%ﬁgﬁi%gfinégg §?§5ﬂg¥ﬂ%¥ﬂew§gger%%§ t%??%%gﬁ?gh
respect to %heangibadyeron mstigera. Wagr abetbeputreshéut@oni iyettheha@@Rr i nt o
conmmuni cati on Wakl rhhepbirXi BYe8Nghose ALAM O CAMDG dRe diveehar.ge
chanber being isol ated fromthe other annul ar chanbers. Then
during a step c), the dbBgsee Micnasphieads argbsuchi thafertheral rakiectn such

a way as to di gper s byordé ofehel fra@AkIteBn Whikd findyGrédek ¥LadtREy

chanber the Broduct,sanple cont ai ni ng the Igbeled conp neni to, be
dosed, the |at€&P (F*SHFhdPhg YRESt r 8Rg I ePEBET oMaterigl nat hgwiRged
specific re¢Cepthed ri detketiibxi agdatleir cowaing. chanber. 20 It is

oLy Lo St ess Bbglloche! et Sners ABRLLCS bR ) g
readi ng chambber loft exlens st koragspandongotot ar shapleténgunleer ofthis
chanber so as %q,alyd @WnbBRchalekgdpcoqp008Nt to
The CCD camera 1is linked to software which
15 outputs a digital detection signal. Such a vision-based
system thus provides a real-time count of from a few
units to 100,000 microspheres per nm@, with subtraction
of background noise with the aid of a reference surface
and appropriate dialgorithms. It also possesses
20 discriminating power insofar as it can recognize and
discard the heterogeneous images liable to falsify the
analysis of the data.
Figures 5 and 6 show curves of results obtained
with the aforesaid method of detection by counting
25 according to the invention and more conventional
detection methods of the fluorescence-based or ELISA
type, for a given component to be dosed in a given
serum.
The curves of Figures 5 and 6 demonstrate on
30 the one hand that there is indeed a correlation between
the counting of the microspheres and the concentration
of the component to be dosed, and on the other hand
that the method of counting microspheres according to
the invention is more accurate than the so-called
35 conventional detection methods. In particular, dosing
by counting of microspheres offers a dynamic range of
more than 4Log as against 2Log for the ELISA method.
This is particularly advantageous since one thereby



25 bind with the fixed receptors. During a next step d), the
cover is turned with respect to the container in such a way as to put
t he fixing and readi ng chanber into conmunication with the

§/69§§ged

di schar ge chan95r999g§4%§en during a stepse), the 30 dg&?ggR%
about its axis In"sSucha way as to di sperse by centrifugafion

surplus sanple into the di scharge chanber. It should be

ointed out th ' Uk S i g .apd her e
s provided | noPRe geEabiyl ot Enses (A% FAMACY oF JUEESSHIBRE TRt
device, a reispdsarobkained 1uithn styosg rilutions A€ tha eppmple

cyl ij_ndr i Cﬁl nga't'l'lu%l(?jslf[cﬁf r%mt t Bﬁesﬁ‘t@%hﬁ%i %&h@%&%elﬁgté&sitix{%ﬁ@ nQLa@dl

readi ng chanber, an e di scharge chanber, i's circul ar
rib 114 fornin@rgaESHJER%ﬁntBPﬁi?f:ELIF@Spé%F’ BESultfe oL@ Res Psanpl e
di scharged 5byweak edntutiiiongatdforchen ssaipd edi Sloswargeow hattder theormetsedi n
respect of the ri.nsing.liquid recoyered in_this c?a e Wi | e
descri bed herefﬁﬁgﬁoﬁgkes it pOSSléz?iga SagfgpoP , ?ﬁén?%sggeaﬁ?h¥ﬁ%
device is consed tgatépak tdormespondinge tai ca ofaturatsdmgthrgshdld

whi ch is circulat certrsifu [ h LQUS nuk ar
chanbers of égiSng%%icgﬁﬁﬁ%i€§£183K%E%$%%Lc%%ga??%g%§%i iﬁgﬁgte%g b),
c), d) and e) ®esgible te ekivpilAat €rt hEOot AeFreasponenYs offeated pebduct

whi ch Ty belatktiaahed Brrad$Ar BbhPonémtd Ner i smialtovdld Tedfted. the
device or else bound b meaé,lnteractlgg (such as ., , adsorption) to the
& ARy the

specific receptors fixBFPRIURE 15501 aAPTESRhg PFRTESS!
Thus, only thelkbdeelied odmeacknparbevollabycomposénongfi ther aampde tant he

fixed receptorgd ngalila oufMBIRELakS betbde"She bdiS rly XL dh 2Bdnp R N9
into said inlet chamber of the device.

15 As a variant, the labeling of each particular
component to be dosed of the product sample can be
carried out directly in the inlet and labeling chamber,
in a first step by introducing a specific labeled
receptor for each component to be dosed, in unfixed dry

20 form, then in a second step by introducing the product
sample into said isolated inlet chamber so that the
labeled receptor will bind by strong interaction to the
corresponding component contained 1in said product
sample.

25 Of course, this process described with the aid
of a device and such as represented in Figures 1 to 4,
can be carried out with the aid of a plurality of
devices of this type, so as to simultaneously dose one
and the same particular component in a plurality of

30 different samples or else to dose various particular
components in one and the same product sample.

For this purpose, there is advantageously
provided according to the invention an apparatus for
implementing this process using a plurality of devices

35 of the type of that represented in Figures 1 to 4,
which comprises a vertical shaft for rotational driving
on which are threaded said dosing devices, means for
maintaining said devices distanced from one another,



after rinsing. 20 It is then possible in step f) to detect and
dose through the wall (s) of said device the | abel ed conponent bound to
the fixed receptors in such a way as to performaqualitative and/or
quantitative dpsi 99/96483 this |abeled cpprponent. 25 per/rrodNB639
detection can be carried out advant ageously according to
the process in accordance with the invention with the aid of a CCD

camera. To do meandhifsr the Ibalaﬁlﬁewl%auhe:&@m@aamt dr@ viegdeyeds gt be

d out ph N h th the aid for 3 | e of
Fuor escant i EFBERHB cdmbTooRBE Chnben2ar 50 CaHran o 19 (i CLCEL

The reading of céhﬁriﬁb@b&ﬂofﬁl >cﬁb| ag&dt sdéaicde, mealmel’fﬁbﬁech.lﬁjélﬂgufg&dii of
the fixing and rea !:Qg X i/b 5 art %ﬁccordl ng
to the processPTR™ 58518}8%83 ftlh tFRPS BNt TN N LR f)héC
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| abel i ng el ements capa Ie o g conponent to
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sought - af tgecaBs e64| eannandrcoBhHABERY Wolth ts'&@dr eRAliidag 5 #id body
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skilled in the art will know how to vary it in any

manner in accordance with the spirit thereof.



fixed conponents to be dosed. The CCD canera is linked to
software which 15 outputs a digital detection signal. Such a vision-based
systemthus provides a real-tinme count of froma few units to 100, 000

m crospheres pgo BBR3sweBh subtraction - 23af backgroungdcfpraggppdhsbhe aid
of a reference surface and appropriate di al gorithns. It also -

possesses 20 discrimnating power insofar as it can recogni ze and

di scard the heterogeneous inages |iabl efoMal sify the anal ysis of the
dat a. Figures 5 and 6 show curves of results obtained W th
the aforesaid nethod of detection by counting 25 according to the invention
and nore convent.i onal Devidet et th&eqﬁwmtaﬁlxiéﬁeafﬁdim equeﬁtﬂtb)aﬁsed or

ELI SA type,, faor |ven co ent_to be gerum
The curves of Iglogl}lpgs g andt6 nstrr%ﬁeparqgtf%t %hé Snf’haf thére is
i ndeed a cobr elpaoidmetbet aemple hYne debeiing ofartdne Hixdogpherdsvand t he
concentration %Es&ﬁ?l ?@88?5‘11’1 P %16?3%& aé'dc%e&he(tlh dier whef

that the net hoé:omip coun m crosp eres accor e invention is
nore accurate ©F&n t RS d ed B85 cofR@Eht i ohal 613?%%@| onIAEeRbaAsSlet n

particul ar, d0$hra&acterlﬂeaouml rt.qupcf FaGHOSENSsEs HidRIptar1@/NaELC sange
of nore than 4L§géas agai nst ﬁLog for the ELISA nethod. This is

particularly adPEttsGdo T nédObhe tRerdyF the Contalnercoﬂéioder%{ﬁ?y
i ncreases 10 he thlel ddvef (12@) eebirdp. cobkd@al cyldsudrticadbtwdlied Wilb, strong

sensi tivity 2092 1gvedfdr dngn st 8fLebr xﬁe%%é’g%éﬂ%?éé 3875 428 on s
weak dilutions c@fvetrh@rmmlelgala‘ﬁ@emhdwdt hgostthéonethedselvest palirwihkes it
poss'ble to cagny %%%1%%%'%%% %Eh@@akxg§eby delimiting at least three
concentric annular chambers (102, 103, 104) inside the
15 receptacle, namely from the axis an inlet chamber (102)
intended for receiving the sample and as appropriate
allowing the labeling of the component, a chamber for
fixing and reading said labeled component (103) and a
discharge chamber (104), in that the coaxial
20 c¢ylindrical walls (111, 112; 121, 122) forming
separations between the successive annular chambers
(102, 103, 104) each comprise at least one opening
{l11la, 112a; 12la, 122a), and in that the assembled
cover (120) and container (110) are able to turn with
25 respect to one another about the vertical axis (101)
and the openings of the coaxial cylindrical walls of
the container (110) and of the cover (120) are placed
at determined angular positions, in such a way that by
displacement of one with respect to the other of the
30 cylindrical walls (111, 112; 121, 122) of each pair,
the openings of each pair of walls are able to be
positioned opposite one another or in an angularly
offset manner, so as to put into communication or
isolate from one another the successive annular
35 chambers.
2. Device according to c¢laim 1, characterized in
that said openings provided in the coaxial cylindrical
walls of the container (110) and of the cover (120) are

L




concentrations corresponding to a saturation threshold in ELISA. This
can therefore advant ageously nmake it possible to avoid or to decrease
any effects of 10 dilution on certain conmponents of sanple to be tested.
According to h esaid process, ,jfhe | abel };

particul ar conp%ngg ggg?he sanpl e can be carri ed ou?’9 P%S|de ?ore
Fntroduci ng said sanple into sai d inIet chanber of the deV|ce 15

As a variant R ng 0 @é}ph paL q:r h c og i beof_doged of
t he product sakp%ékggﬁgg S rrleg % |ré%t ?ﬁpth th and

I'abel i ng chamb®pir of |¢w3alrfcimsctalst‘e¢>lb§/ aﬁ?reeaeﬁh‘ge °§1§ec§f¥qtc¥‘elrab%q>ed

receptor for eagh €9MpRRENintd ROMEARIAGatiBnUNEwseGudicksdQvel Oampulidien in a

second step by oduci ng the product anple intq said isolated_inlet
chanber so thaf:g"laﬁ‘g?ers' | SRE ed OPEREPISY vﬁﬁs Wghﬁd RER&% ongatafer a2fion to

t he cors esp@udndgiealpaatnt a@at pbaeﬁlbﬂeaaiﬁi @modmgmlarlysaﬁpéet 25
O course, this racess gs%r£§ ¥%th the s a%eV|cela%d such as
represent ed i n"Fy ﬁre rlex?QQﬁ F tRe 5|8 of a

plurality of 3. deV| césvmf:et kicsotrdpag w asltﬂrezswml chaaemﬂs[ly ajake2 pne
and the same p%%!r%'t@h%ﬁp%ﬁ%hé@ %np'é&{é" bb¥ef (31%)0“5%@%% éﬁ@p' €s

or else to dose various pa nponénts in one an
product sanpl econtainer (1¥%W tﬁﬁs pGPEB§ése§ruﬂW@§Q§ ad?ﬁnta@@@%&?@

provi ded ag@orgb@gtggnghg bRVEREEON acappar at us for |nplenent|ng this
process using g pl ural it §ﬁof devices 35  of ihe t t hat 2!oresented I n

Figures 1 to CEoMFGOTAIng iR t FLatMs af tc a(ﬁacrtcﬁrzi‘t &hatn
driving ontwlaltcrsaide meaaadeasf sahdededi rr.g:sie:\AJo@ﬂs;g NeANXhleOr cover

mai nt ai ni ng saung?Wéﬁa (¥S£ chgn égﬂégnﬁlﬁﬂ?th olmprise on %%e one

hand an opening (123a) extending over an angular sector

15 of the cylindrical wall (123) of the cover (120) which

is situated on the outside and forms the external

peripheral edge of the receptacle and on the other hand

a nipple (113a) extending radially while projecting

from that cylindrical wall (113) of the container (110)

20 which is positioned against said external cylindrical

wall (123) of the cover (120), said nipple (113a) being

intended for engaging in said opening (123a) of the

external cylindrical wall (123) of the cover and for

navigating in this opening during relative rotation of

25 the cover and of the container, in such a way as to

come into abutment against the two end lateral edges

{(1237a, 123’'a) of this opening (123a), the two

abutting positionings of the nipple (113a) in the

opening {(123a) corresponding to two determined relative

30 positions of the cover (120) and of the container
{110) .

5. Device according to claim 4, characterized in

that a first abutting position of the nipple (113a) in

said opening (l23a) corresponds to the putting of the

35 sample inlet chamber(102) into communication with the

chamber for fixing and reading the labeled component

{103), the discharge chamber (104) being isolated from

the other chambers, and a second abutting position of

A




nmeans for the bidirectional rotational driving of said vertical drive
shaft so as to carry out the rotational centrifugation of said devices,
means for injecting product sanples and the rinsing liquid into the

inlet 5 chanberg afg Mdevigaes threaded on_the drive shaft 5-angpg /53%35 for
turning the covers of the devices relative'to t he contalners

way as to put the various successi ve annul ar chanbers of said deV|ces

into Conﬂur”6H§|d¥b§¥étGlﬂ3%9'§Ees%H%nb %BQna W&QBQ)OEOEQﬁéggﬂaggtbh

| abel ed fixed a he invention I's 1n no
embodi nents de b@l’]t’éﬁ’agré)&reglé‘ﬁt ddxipgt and perdény Cf@@hqred(ﬂﬁ% he art

wi || know how tigtearaprrduniRadiyn wiFANREE ums@ﬁﬁgEQaBESmBékh(le)SQhH't
t her eof . Devi ce

for the qual|téf’3%ea&§F8?t&B§nPFtgP?vénlet ﬁ%§wﬂﬁFo¢f§ﬁ)ﬂ east one
particul ar Bonpgonent i Dexite prachuctingsatpl enybyonéd abel |tnga pRdcedihyi ng,

' 1 1 ich . are
device | COMRISiNA] 2pG0lRlkdlel iﬁ)tﬁgg PnEO¥Bel 1Pb ol EERpri 5ol ©
sai d cl osed re@ephiepPie hdd23b) OIWelthew#xmr@l( 1@49‘? iaf t bae tdfe toatainer

(110) and 10 kﬁ%xg%uercyﬁa%%klea&rywaqgélakl@ﬁ&lngﬁiegl 18l ! 8icbdida
112, 113; 121, 122, 123) "wh e cont ai ner are being

assenbl ed, posﬂﬁ9ﬁ+qﬂuﬁﬁﬁﬂ%%%eﬁaFY%}%%rlcalo%%lh@aﬁﬁsﬁstW@(ﬁ¢ﬁm ther eby

del i m ti nglat b&&%&nhhr@%rlpheQ@mCéﬂbélGfaEHH|QECEB€8@§éS 6394, ni%§1e104)
i nsi de the 15 rg %Bt nanel fromthe aﬁ an i nl et, chanber

i nt ended for rece|V|ngFIW8n§aﬁbl “Hhd%hs2afird Qﬁe$urn1Q9IEN$n§°Yﬁ§
| abel i ng of thdl@dnpebent, thecvartiécalonxis (101) with respect to the

container (110}.
7. Device according to- any one of the preceding

15 claims, characterized in that the receptacle comprises
a central through~orifice (105) 1isolated from the
immediately adjacent annular chamber (102) and intended
to be threaded onto a vertical shaft for rotational
driving for setting said receptacle into rotation.

20 8. Device according to any one of the preceding
claims, characterized in that in the bottom (120a) of
the cover (120) or in the bottom (110a) of the
container (110), it comprises an entry orifice (102a)
to the inlet chamber (102).

25 9. Device according to any one of claims 1 to 8,
characterized in that between the inlet chamber and the
discharge chamber the receptacle comprises several
concentric fixing and reading chambers.

10. Device according to any one of the preceding

30 claims, characterized in that said coaxial cylindrical
walls (111, 112; 121, 122) forming separations between
the successive annular chambers (102, 103, 104) each
comprise three openings (11lla, 111b, 1lllc, 112a, 112b,
112¢; 121a, 121b, 121c¢, 122a, 122b, 122c¢) regularly

35 distributed over their circumference.

11. Device according to any one of the preceding
claims, characterized in that the receptacle exhibits

the general shape of a disk. -_—
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fixing and readi ng said | abel ed conponent (103) and a di schar ge
chanber (104), in that the coaxial 20 «cylindrical wal | s (111,

112; 121, 122) form ng separations between the successive annul ar
chanbers ) 1ak04) each conprisgcat |east one ' 111a,
112a; 121a, 12 992%§48% that the assenb %d cover F%Eg?hgﬁéoggﬁ ai ner

(110) are able to turn with 25 respect to one anot her about the vertical
axis (101) and th [ axi rigGal

t he cont ai ner 6%10) an?egﬁgghgg%gg%PJ?§28§ % gl acegg ﬁ%é?%?%%ﬁed
angul ar positi ¢edgimsn sekaracteniadrht 1by that dtls@I sgeﬁénpe@f Onled wi Lh
respect to then%BQe@r%&l%h%x%%sﬁ%&%h@dth@Elﬁ@l58 ablid, aliég fegalng 122)

of each pair, t he oEenln gs each pair wal | s are ab
posi ti oned opp6§§t§h8ne ahetedr Qﬁxqq1 &ﬁmQHQSPBFIyln tQﬁf:§%¥lﬁ§hnéPd SO as

to put intoscomsadiedt ichamder thrbGghatBe %&DIR Ofesaidloidiiptddie,
successive annul ar im1l

35 chanbers. . 2. Devi ce ordln to ch ,
characterized im" t REV1E5i FO5PEALRGs o GRYa SRS r?f cg" ndri cal
wal I's of the cohaxiaceerized) iantdhet fheisomade (42 plastic. 24
positioned in %1‘40*‘ a Wy fihat %@&&ﬂﬁ% h%“'gﬂé %ff ctlalmgalf Yo 13,

cylindrical S are opposite one ano I nto
c¢onmmuni cat i on tOheragtegdgiede Hnnghat in mnﬁemnq Othlﬁ@be@pefﬂ(?ﬁjs itof

the otherjgpaidohpri@fesd Y1t e WaldeptH© POSERE 0BSHpbReA 8oTBLarly
of f set manner so that. the other annul ar chanbers are i sol at ed. 3.

Devi ce accor di fPSEG eiSeHEr T6CePtRFmbeingndized on gRalgastr PR&JOEnthRat on
the cover (12@grllandforhiehehambeeontainer (110) it conprises neans of

i ndexed 10 po |t|on|n of the 4, vi.ce agccqrdi to
claim3, chara erlzed9> ce ccorélng to oné of Qialms %f %o Tg,

characterized in that said receptor is fixed on the

15 Dbottom wall (110a) of the container (110).
i6. Device according to one of claims 1 to 15,
characterized in that the inlet chamber (102) comprises
a labeling element capable of labeling the component to
be dosed.

20 17. Device according to one of claims 1 to 16,
characterized in that the fixed receptor is chosen from
among:

- antibodies, antigens, complementary nucleic acid
sequences, true receptors for respectively dosing

25 components which are:

- antigens, antibodies, and nucleic acid sequences,
ligands of the receptors.

18. Device according to any one of claims 1 to 17,

characterized in that the fixing and reading chamber

30 (103) is divided into a plurality of angular sectors on
which are fixed mutually different receptors each
intended for fixing and for reading a different labeled
component.

19. Device according to claim 18, characterized in

35 that an angular sector of the fixing chamber is left
devoid of receptors so as to constitute a blank sector
intended for carrying out an initialization reading of

A

said device.



that said neans of indexed positioning of the cover  (120) and of the
container (110), conprise on the one hand an openi ng (123a) extending
over an angular sector 15 of the cylindrical wall (123) of the cover (120)

whi ch i's swbugb g 5383t he outside and g rms the extnggkfﬁgg{BZ§%gheral

edge of the receptacle and on the ot her hand ~anipp ndi ng
radially while projecting fromthat cylindrical wall (113) of the

d | Ed |
vl “(123) of 04 covelSUi5E) BBELEYeRETLD gé%?’i%%f Bher EELRE % MO TR o
engagi ng in saﬁéaéﬁéﬁﬁﬁgZ€Q2399 cﬁhQHuat e babelrd cd i perifoamedal by (123)

of the cover apWyk@tal orNdHbf@EhNOmbsnthi s opening during relative
rotation of 25 the cover ,and of the container, in such a way as to

cone into abutfent agaPRY¥LCEhECCREYERE [E& &HLAimedifbs Char%@EﬁF%FeQQBn a) of
this opening (tA3a), thee tMelmgabéﬂstu r;gamntegomwm o;tﬁéﬂf %‘idpp|§*(f)(113a)
in the ope 23a carrespondin etermned relative

posi tions p %}ﬁ%r@ 8&8& p?f%ﬁfgeinangé? ﬁo eRbht AF nepes whyghggan 5.
Devi ce accordlbg rendeaed fluchesaeneri zed in that a first abutting

posi tion of th?g“'pp'eoé%léé)ac%oﬁdﬁgga?%b%?%ﬂnﬁ%nﬁ12§EQraé¥ fﬁ;go df%t?h;he

putting of the 'e Inlet ¢C I'NtO ‘conmunt cat
chamber for fi%ha§ aﬁbere@GFﬁgCﬂﬁé | asbrbdt coapomavhficieny 108) ameter,

di schar ge :D(bTafTQQéa(:éQ4)thBﬁl Ie'iﬁa@_tecd; farﬁmndh 1dd19tﬂﬁékeftt?é‘a£‘?§xﬁéte§“d a

second abuttin ni pple (113a) 1n sard
openi ng (123a) %EipSHagoPSHt(s)tﬁé’pﬂ?tﬂﬂf%ﬁ 2hd ﬂQQSﬁj%MﬁPFb%ﬁﬂng
chanber (103) proplelﬂtd)esoammwﬂﬁglt-)Hileil\ttdfeﬁétﬁ:ldjrﬁQﬂarcﬂﬁan:'i%@ber (104) and

to the |solat|5g of thBer gta%cor 1ng %Ozkﬂalm éi chaggggégxa%fordlng to
any one of the precedi

that the partlcles have a diameter of 2 pm.

15  24. Device according to one of claims 16 to 23,
characterized in that the labeling element consists of
a labeled antibody or a labeled antigen, or a labeled
nucleic acid sequence or any receptor element which can
be labeled.

20 25. Device according to one of the preceding
claims, characterized in that the cover is treated in
such a way as to avoid parasitic radiations and in that
the reading is performed with the aid of a CCD camera.
26. Device according to claim 25, characterized in

25 that the CCD camera is able to count in a discretionary
manner by emission/reception of a 1light signal, the
number of labeled fixed components in each fixing and
reading chamber, so as to obtain a digital detection
signal.

30 27. Process for the qualitative and/or quantitative
dosing of at least one particular component in a
product sample by labeling and fixing, characterized in
that use is made of at least one device according to
any one of claims 1 to 26 which contains specific

35 receptors for the component to be dosed, which are

fixed in each fixing and reading chamber and in which

A

process,




-cI aims, characterized in that the cover (120) conprises a nipple (123b)
on the external face of one of its coaxial cylindrical walls (123)
which is situated outside the other cylindrical walls so as to formthe

10 external pgfd @‘93/3%113%196 of the recepigacle, said ni %?,JT% RIQBI/QJ% k)

formng a grip or a sill for turning the cover (120) hé "Vérti cal
axis (101) with respect to the cont ai ner (110) DeV| ce

according to any one ofy)t h-_qleorgq_;ggheg Jé or| ntﬁkgﬁ%{i‘?t ecrH %@flreﬁat t he

receptacle conprises a cen roug ) ate romthe
i rmegl ately ag})%‘g’rﬂn%u’r%rp%%%%e%n(ib?) 131116t| fhambes isolapede frhmeaded

onto a verti caltishalthdwranmilald @halbers,driving for setting said
Device according to any one of the

roceding. ol ai e, Carth oFPYEH 1151 HATHER ¢ HetBorTHIaBORP ofbe ¢ he
cover (120)5or ¢anttdicneot inmspithOa waythe to past ajh‘eeruﬁlld@) chbfnber
conprises an entily, Oédrrtrﬂtﬁﬁcga]ts.%ﬂ with tlt%t éxz.rﬁlgeggﬁg?:ggﬁép & af“Hthat

Devi ce according to any One o
bet ween t he i nltdte cHasbharaad Qhﬁ;ﬂber Hednharigelatatbefrome theceptaelre

conpri ses severg{nular @Rt ¢ fixing and read| ng chanbers. 10.
Devi ce according to any one of t he pr ecedi n% clains, characterized in
that said coaxial cylidrité® devigg| |is (refatedo;ahout 1t wertingl

separ at i ong0betasgien in sidie éwss@sssveoaamagéfﬁstb%ﬁgﬂ@@gaéﬁ?én 194)
C

each conpri Se t hree.openin :
121a, 121b, 12f@CPp5a%d T§2b %22%} drjjé’gjin& PPPSE  het Mussusd o§é¥"‘Pﬂ-ﬁe|r
ci rcunf er ence. Contallxlng Dérei cd abededdi mgmponany, onehef lbetgf_—eceﬂéﬁg

claim, characttiged | Byt NAl:dltp SREEPLBELS, &MY PLAS £1xdd'®sHEREEEL Shape

of a disk
receptors in each fixing and reading chamber,

15 d) the cover is turned with respect to the
container in such a way as to put the fixing and
reading chamber into communication with the discharge
chamber,

e) the device is rotated about its axis in such

20 a way as to disperse by centrifugation the surplus
sample into the discharge chamber,

f) the inside of the device is rinsed with the
aid of a rinsing 1liquid which is <circulated by
centrifugation through the various annular chambers of

25 said device while reproducing the preceding steps b)),
c), d) and e) in such a way as to retain in the fixing
and reading chamber only the labeled component bound by
strong interaction to the fixed receptors,

g) said labeled component is detected and dosed

30 through the wall(s) of said device by an appropriate
means.

28, Process according to claim 27, characterized in
that the labeling of each particular component to be
dosed of the product sample is carried out outside

35 before introducing the latter into the inlet chamber of
the device.

29. Process according to claim 27, characterized in
that the labeling of each component to be dosed of the

L




12. Devi ce according to any one of the preceding cl ai s,

characterized in that the container (110) 1is made froma transparent
material so as to all ow reading of the |abeled fixed corrponen]ts in
the fixing apg % igRg chamber throughythe walls of ,3ai,drbgGeREagl €.
13. Devi ce 2@00%@%& to any one of clains 1 to 12, égaraZterlgzed in
that it is made fromplastic. 14. Device according to one of clains
1to 13, CQﬁ&ﬁﬁﬂﬁH'é%%%ﬂeni%h%%rkﬁeﬁh%uE'&hnghghégﬁgE Sﬁ§3laggllgp
conprises at | éast one receptor of the conponent to be osed, sard

feceptor bei ng Fi3&¢Ton BY IRERYIGHE ! ipgaoducipg) |int tthe chrapgert

15. Devi ce sagfplledi 10spOc0hecOflabbdi A cle@ntd for e&HRI 86hBbhERE I N
that said recepct or _is fixgd on tpeai.)g botto yval#ns&llo of t{lhe colr;t ai ner
(110). 16. =° RRvPRE%Hec FETGAPoYond ofti¥fdedry (f@TDs, then by
characteri zbd iimtiraiuctimg ithleetp rodache s afnpl2) inanehgasizolggehilgﬁhéag

el enment capabl | abel.in o] t .t e dosed. 17,

Devi ce accgrdi (r?%l% oe%gnébo?tfé%i (r\rtg{gjlriggei'égg el%lﬁ%x}%ctwéﬁlzeglpﬁ tR¥t the
fixed receptor Strasigoseimtigrantion artong: the correspohdiiies, compbngehs,

conpl ementary Qi eCHA said prodﬁ@guﬁﬂﬁﬁﬁe.true receptors for
respectively dagsing 25 conponent s I'ch are: - antigens,

anti bodi es,  and%hucl ei Er2ERESs AfiRATENY to one qf gakeimaf 2fhetqa ed8pt ors.
18. Devige m&rgdit@&auz@dan%n c;g@aeg Ehal g%)ali_ihgdHp%radti&?aEQQBiﬁihéledt' n
that the fixing,and,readjing c r S vided into a plurality
of angul ar sec;EE s %ﬁtec{l‘g@]i 8% a&éefgﬁ‘?g}ﬁ'at uétll’? dFPFRPRERL r ddeptB®s each
i ntended for fifixigoarthd areaddady rehambdirf fier erdrdiahel @tk witleopReONgnd.
19. Devi ce agcar ¢icpd Lee¢hai m 18, characterized in 35 that an angul ar

. ta:

sector of the fixing chanber is |eft devoi d of receptors so as to
constitute a bl3dnk secPapcess pacendéngf bp cimimi A§, oohamacterizedi zati on

reading of1s  t3@itd d8M C&cp camera carries out a discretionary
counting by emission/reception of a light signal of the
labeled fixed components in each fixing and reading
chamber, so as to obtain a digital detection signal.
32. Process according to one of claims 27 to 31,
20 characterized in that the reading of the labeled fixed
agents is performed according to radii of the fixing
and reading chamber.
33. Apparatus for implementing the process
according to one of claims 27 to 32, characterized in
25 that it comprises a vertical shaft for rotational
driving on which are threaded devices according to one
of claims 1 to 26, means for maintaining said devices
distanced from one another, means for the bidirectional
rotational driving of said vertical drive shaft, means
30 for injecting product samples and the rinsing liquid
into the inlet chambers of said devices threaded on the
drive shaft, and means for turning the covers of the
devices relative to the containers in such a way as to
put the various successive annular chambers of these
35 containers into communication or to isolate them and a

means of reading the labeled fixed agents.

IR




27 20. Devi ce according to either of clains 16 and 17,
characterized in that the labeling is perforned by physi cal or
chem cal neans. 21. Devi ce according to claim 20, characterized in
5 that the | abelo9gsiss performed with the aid of f | uor escepiTi@dBhIE3b €S
and/ or el enments or ones which can be reﬁbqﬁéﬁlfluorescent. 22.

Pevi ce according to claim2l, characterized in .that the particles
exhibit a sufficient dianmeter, 10 greater than or equal to around 100
times the dianeter of the conmponents to be dosed and possess opti cal
properties allow ng their detection by counting. 23. Devi ce
according to claim 21, characteriyed in t hat trmqgg.ticles have a
dianeter of 2 [err]m 15 24. 123 ®evi ce accor di ng tg oné of.dtains 16 to
23, characterized in that the |a T onsi st EUB a

| abel ed anti body or a | abel ed
sequence or any receptor elemne
Device according to one
that the cover is treated
radi ations and in that
camer a. 26. Devi ce

em ssion/reception of a
conponents in each fixi
digital detection 9
guantitative desi ng
product sanple by_Yabe
made of at |east ogpe df
whi ch contains sp ifip

whi ch are
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fixed in each fixing and readi ng chanber and in which process, 28

a) the product sanple containing the |abeled conponent is placed in
the inlet chanber isolated from t he ot her annul ar chanbers,
b) the cover WO W3F483d with respect to the 5 container in SURCI/ERISMYS3IAS t O
put the inlet chamber into connunication?myqp the fixing and reading
¢hanber, t he di scharge chanber being isolated fromthe ot her
annul ar chanbers, - c) the device is rotated about its vertical 10
axis in such a way as to disperse by centrifugation in each fixing and
readi ng chanber the product sanple cont ai ning the | abel ed conponent,
the latter then bi ndi ng Pﬁiétrong interaction to the fixed specific
receptors in each fixing and di ng chanber, 15 d) the cover is
turned with respect to the cQ ; Lo _such a way as to put the
fixing and readi ng chanber onmmuni caty wi th the discharge
chanber, e) the deygee is rotated about s axis in such 20 a
way as to disperse by cent 1% ti | us anple into the
di scharge chanber, ?? 1 devi is rinsed with
t he aid of a rinsing/yiqpi is circu y Ceftyi fugati on
t hrough the various anngfar 444C of sai d \; e e reproduci ng
t he precedi ng steps b) d C as \\o retain in the
fixing and readi ng//cha on Eb t b
strong interactipn toffhe ed tors, 1 saryl | abel ed
conponent is de t edffand ed t hr Q§§3 11 ( id dpyice by
an appropriate j[. - . . .
: 12
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means. 28. Process according to claim 27, characterized in t hat
the | abeling of each particular conponent to be dosed of the product
sanple is carried out outside 35 before introducing the latter into the

i nl et chanber WP 993548% he devi ce. 29. Process accor di ng PCo/rRbs#283927,
characterized in that the |abeling of qsqy&fonponent to be dosed of the
29 ° product sanple is carried out in the et and | abeling

chanber, by previously introducing into the product sanple a specific
Iabeling el ement for each conponent to be dosed, preferably in unfixed
dry form then by 5 introducing the product sanple into said isol ated

i nl et chanber so that the | abeling elenent will bind by strong
interaction to the correspondi ng conmponent contained in said product
sanpl e. 30. Process according to one of clains 27 to 29, 10
characterized in that the reading operation allow ng t he detection of
the | abel ed fiyed conponent in the fixing and readi ng chanber is
carried out wiph the aid of a CCD canmer a. 31. Process accordi ng
to claim30, cbaracterized in 15 that the CCD canera carries out a

di scretionary %, 35@00wnt i ng by emission/r |ghtﬁ§% nal of the

tabel ed fixed Bonpnnends in each fixing éguntgng | cha , SO as to
obtain a digital PEN i Probesss accor a3 t o one of
claims 27 to 33 zamo-ch ; ﬁggg%ﬁg%npf t hepdoabel ed fixed
agents is perfBr ACCOr W C€an ad?ng
chanber . g&%oAp ) ng b g@@@ 5
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25 that it conprises a vertical shaft for rotational driving on
whi ch are threaded devices according to one of clains 1 to 26, neans
for mai Ny TQ sai d JORIPARTELLEGIAILAKERTY ORCEAMZATNer, neans for the
bi di r ect foNal rotational driving of said vertical drive shaft, nmeans 30
for injecting product sanples andrtemetionpluresy | quid into the inlet
Thanbe ISTERNATIONAL APPLIEA TION PEBEISHED UNDER THE FATENT COUHERATHON TREATY (HAT)

t U ng- t he-covers—of—the- —devi-ces—iel-ati-ve-to-the——containers—in—such—a—

wa ﬁ(%)s Tngeynational pafent esifigation'bus sucdessi[WED afternetions! publioation nesmbert o s o W99/35483-
oftai ners into comunication or to i ol ate them and a rreans of r |nq
15 July 1999 (15.07.99)
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(54) Title: DEVICE, METHOD AND APPARATUS FOR IMPLEMENTING THE METHOD, FOR DOSING AT LEAST A PARTICU-
LAR CONSTITUENT IN A PRODUCT SAMPLE

(54) Titre: DISPOSITIF, PROCEDE ET APPAREIL DE MISE EN OEUVRE DU PROCEDE, POUR EFFECTUER UN DOSAGE D’AU
MOINS UN COMPOSANT PARTICULIER DANS UN ECHANTILLON DE PRODUIT

(57) Abstract H3a

The invention concerns a device for dosing at least
a particular constituent in a product sampie, comprising a
receptacle (110) and a cover (120) assembled to form a 112¢
closed container. The invention is characterised in that : 12b
said container has a venical axis (101), the receptacie e
and the cover bear coaxial cylindrical walls (111, 112,
113) defining concentric annular chambers (102, 103, 104) {tb 4
inside the container, the walls separating chambers each A 1053
comprising an opening (11a, 112a), the cover and the

container can rtotate relatively to each other about the -L- - - - - - - -L
vertical axis and said openings are placed in predetermined 142
manner so that by relative displacement of the walls, the 105 i e

openings are positioned in a straight line or offset to .
communicate or isolate said successive chambers. The === \
10

invention also concems a method for using such a device
and an apparatus for implementing said method.

(S7) Abrégé 102 {128

N N 103

L’invention conceme un dispositif pour effectuer un
dosage d’au moins un composant dans un échantillon de 104
produit, comprenant un conteneur (110) et un couvercle
(120) assemblés pour former un récipient fermé. Selon I’invention, ledit récipient présent un axe vertical (101), le conteneur et le couvercle
portent des parois cylindriques coaxiales (111, 112, 113) qui délimitent des chambres annulaires concentriques (102, 103, 104) A I'intérieur
du récipient, les parois séparant les chambres comprennent chacune une ouverture (1112, 112a), le couvercle et le conteneur peuvent toumes
P'un par rapport 2 "autre autour de ’axc vertical et lesdites ouvertures sont placées de manidre déterminée, pour que par déplacement relatif
des parois, les ouvertures soient positionnées en regard ou de maniére décalée pour mettre en communication ou isoler lesdites chambres
successives. L’invention concerne €galement un procédé utilisant un tel dispositif et un appareil de mise en oeuvre du proctdé.




