;e3el . 06f TC25 JUNE 2002 DEViEE’ process and apparatus for irrp?gn]élmai ?&?2

the process, for dqogi M\m\%t one particul ar conponent in a product
sanpl e" 5 The presgm\m

relates to a device intended for the V((
qualitative or quantitaghwes dosi ng of at | east one particul ar conponent in
a product sanple, preferably making it possible to inplenent imunol ogical
dosing, as well as to a process and a kit 10 which are intended for

i npl ement i ngpkke cdgVi peockidaer afa neppedatiiavefbeeni mieVeheRetngor the

i dentifying, detecting or %uant i fyi ng analytes in Egerri cal or biol ogi cal
sanpl es. ThBEECRSSHodshr 897388 ygltb 88560 e PSFMAF AT CYPLR B Fexes by
affinity reaat aoproefusesampiiests of a specific binding pair. These
reactions, of ligand/receptor type, result for exanple frominteractions
between an antigen and a specific antibody, from hybridization between two
20 conpl@enentary nudhs c pegIERequbREestbenf r sRlatgiendfench ofeydeedgniti on

bet ween t he;Ricadidag Stde OhedqRbQli@atividOlo £X§Rhe 18 LERRY s iR} NBRE Or
ot her biological entity, and its_lig substrate or receptor. 25 The

y and,
formation oftadefsh PRy PEAHRERIAZK SOMRONIYs| bRedt &5 $#@Ppfesence
of the sougpie#kir@blanal yinakingt he sanpl epodbiblanal yte nayimebendhy be
gquantified, ,if i [

It .is .poijll(golse. to e a‘[’%%g ghetcorarlpl e%%% fsorams frogn%hose
remai ni ng i MEHERPIE GRS Y9t 730 siPePhé BEGES 0P AipShty of
the spad fi ehlichamds dntcsiahaon eimplesenypeg otheedewicet detecting and
quanti fying an anal & YSREN nb0yBASATP Sy SORIdA®Sab ol LREA aMpYpLS, 1S
of great interest to research or anal ysis | aboratories, especially
clinical oribeotddivdad anafigsestingor &rori®¥santpliiey, poalyd@s neilse, the
met hods nmusthbgjailie 4o B RpldLd sdapildaneously to a large nunber of
25 JUNE 2002 - 2 sanples. F rctéijgrrmre, foi ope arg,d thehsan}:a sanple, it is
often necessary to d&&SF SRE r3fetBeFEly 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 ligand, 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

R
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Therefore, in nost cases, the manual protocols of routine analy%?é“?ﬁﬁ%P@e
several reactions and 5 successive mani pul ation steps. These nultiple tests
are carried out on sanples in series, in very large centers in which
several tens of thousands of sanples may be tested per day. Such nultiple
tests may therefore inpose constraints and require relatively I engthy 10
performance tines. Additionally, the sugcessive mani pul ati ons which they
require may give rise to errors in the results. The problem of the
automation of this type of test therefore rapidly arises, and various
devices have; g, {duls Pﬁfgh@%i@g 0T GRE LAAHHEVSaAlt AR, PE, at
the very least,” a sinplification of the successive steps indicated above.
These devi ceiss refiedm MeORYBRLY okt GRIFPsPUbateVeEpht F§8E§ - conpl ex or

adapted to the detecjhOpe pbrd, 2OnPdsitc WDded yPehel manalal!l e Es€bdo 0§
nol ecul e) or el se oggx?al | ow gual itative anal yses to be carried out. Such

devi ces are HYescFPB n BAPLYELFar 1PKOLNE dSEYRE ESHIE ARAEP
0426729. 51 n pacdé € @¢ , mhhepdbatihent sERp339TRéEe2 mudedgplichase st slevree for
perform ng successive anal yii eaqt i for :dosj I ip_a
l'iquid assayc%’é’f‘r’p?% ?%@o@\}i %éﬁg!rllg y? ﬁcgfgi}ﬁ'ggét ilcq)‘n?e%gt \?\l%e h%é'g%%ﬁ/t e and
anal yti cal riagwhiishwseteyak etans Wifi hthoesandsytod tsappbesicamagh be

anal yt e- dependent g detect abh £, 3054 asPase:i gl S ey £€ (LOPPr fese fo£4 0sed
receptacle having a horizontal axis of rotation. This closed receptacle is

delimted exeRest| ycpPskrayntadriadd weeIubFRe i FedakadVey YeorPheeayY t wo
concent 1pC POPFoBRasda@pedeabss Whpalidebnag 106t weahd herdgty@ss avganpl e
inlet zone. Between said spoon-shaped walls and the cylindrical peripheral
wal | there dPEHRY %%ho'é%ve‘?%}’rm 25 PUNE- Y e F2Y et TOn Zoi®s {‘?lto

whi ch the spexidérs mmatlyéi casulesgents are incorporated. According to this
docunent, the sanplepls | C b n h i i nl et
chanber 5 defi ned b:‘ff\}\%eh%)%gggp%n-%%%pgg%&g?éfgggnﬁp{éﬁiggtt vélar%’j?t he
reaction zone@st Byhereberagranidlyeaspegsl cand Fagiiong ritg Hnasem vabout
its horipgont@ly@Xpsent Riadi Y disaBpHeri £d ra08PevE edubn@tawn.,y épLo the
reaction zones where it interacts with the reagents _and 10 then transported
to an exan mfibRezdfE%itedted &t R IIHAT IS 1Pk £BEeAURITSSIRN a
device is desigpedisdicitydtabeveid any centrifugation of the product when
carrying out dosi ng.TThe dqcunent JP HEL 4 &k, 7P9 agﬁo di s¢l oses, 15 a
device for detecting D& a 3V§l/§|eﬁg &8 ar° popLﬁ at?ons, Wit c%‘?ﬁ)tfi ses a
hori zont al cielatavelyskompletxedorotaatagiiied about tize velettiecdlicaxi ef Thi s open

di sh iSzgove[ggpty\éafaflmt%%dioqs-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 1liquid 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 1is 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



It is rotated about its vertical axis so that 20 the sanple int F3dYEERWR
its center is distributed under the action of a centrifugal force over said
di sh. The subsequent washing steps are carried out in the same way by
introducing the rinsing liquid at the center of the dish, the |iquid being
di scharged toward 25 the periphery of the dish during the rotation of the
latter, while rinsing the surface on whigh the conponent to be dosed is
fixed. In order to recover the rinsing l1quid, there is provided a
receptacl e placed beneath the dish. 30 Finally, the document WO 94 25 159
discloses a deykEeohor zbA8sUaickAl WG AN/ Gle UARLLE P1L VeaHlaslRYcah @
particul ar conponent in a_sanple of products, which conprises

subst anti al | yeapertiFapreohnaPrRPTAbEAted rotatably on a shaft for driving
via a central 35 houairB8rd2fg | RoWhithh st edodih¥Ier S @& NB&RpYAI ch sext end
along radii of the container and which have a_densihy %%ldient hg t he
central partiBFTPABCEENEY i}, €NE5E PGEEWAJ2INLY ThRe '%Fpr@ &F an
annul ar cent gefiigati opethasher thbi chpbsn+shapadunwail sonaniit hopaak nigest
chanber. Thi s _annyl centrif.ugation chagber .can .be divi ded into._t parts
whi ch connun?8§?€gm?®ﬁ F5AF 5Bt ST 2 g% 8658&18ﬁéﬁ§ﬁ§iﬁﬁgeRgFFW%
delimting the fa rstipaing ohovamenbnabioutgat fonholrdrbetails axics i néteso t hat
t he products ‘Lra ed;tro j p t ec pa by
overfl ow ng %?gﬁf?hegag??%it%%g %%%P%dﬁéﬁ%%eqﬁﬁ é%ﬁﬁﬁ%%at?@goorﬁrfce

Li kewi se, t heepaFioBeFPRPEI HCERe ifeddi@®ists sittthdhentergentsi 8Adchanmber
exhi bi t span tRehi BednspoReecdO tbhah dxanindtilgh ifordd asieited hpt @nheach
test chanber bX .overf gmﬁng vig tge conmmruni cation orifice between the
second part GEPERE ?5 EBRt FFFEBLPFSR-chanber and said test chambers. The

sl ope of the wall debBuoht angeviecesetondepaghedf chliefdgnttad fagatd oanghanber
is greater t - of t i mLLin L part_.so that
during centr??ﬁ&%g?3§%9F§3 %Fogﬁgrg%ggggg Pb%gt ?Epséhgzghfhgﬁ¥ﬁ§§%'part of
the centrifugation cBhabaotimend: edP cibEe-td 2he AxPs adfsa odascdrses t he
containgfg tg thﬁe%&&“d R eddd® iG@Nt rbhyoat hpg) ghapger Q@i?hia‘ﬁe' ng
transferred to the test chanbers. The i'nvention proposes a novel
arrangement BPpalatigasy nfhdehi compriisrs & doizgitald<sixebat €ash to use
and whi ch capohgtgBNrpuhabBlyi BBbuitddalley thidah asmid mHH af sh
mani pul ati ons so _as ta catéy aﬁt dgsing, al l owi ng dosing to be carried out
in proxim ty o PRETERaNEBF 2RFLRAFARAF of the product sanple 30 contai ning
the particul ar conpoféntist cdimtdadedbostich ta dewvrtiecakhakiiti rgp ahhept i m zed
arrangergat gnd fULLORL MOnA BRI | aPOSHED! BohRofar 1Y Ollf 5 8PPBYBLD
series fromsmall quantities of sanples. Mre particularly, according to
the inventi oBndgss theractioprepoldedentadfpgals §prerecyasl sradd Wd sdnd/ or

quantitative dosing @fheakub8agheftewhdhlingUlstepeomNaeriied Hiedyat
sample by laggglg%ﬁguag;xéggintroducing tﬁe 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 héve a

density gradient. In the central part of the container,



25 JUNE 2002 - S said device conprising a container and a cover 2 RF 2002
assenbled to forma closed receptacle. This device is characterized in that
said closed receptacle has a vertical axis, in that the 5 container and the
cover carry coaxial cylindrical walls which, while the container and cover
are being assenbl ed, position thenselves pairw se one against the other
thereby delimting at |east three concenjric annul ar chanbers inside the
receptacl e, namely fromthe 10 axis an inlet chanber intended for receiving
the sanple and as approprlate allowing the |abeling of the conmponent, a
chanber for dr 4 said I o di rqge
chanber, |nt¥hd?9thgpc 5% cyI?hdr%@gﬁlgq 8gﬁg?§?h g@éﬁ%taf?%ﬁ? et ween
15 t he succedsiate amnuma¢0mmen®€a§l@&chlébnpﬂFQet@ﬁtlé&@@ﬂnne-openlng, and
in that the assenbl %f@vegnaaﬁaeon@m%ﬁfgeaa@rﬁ t&sm@rw EAnregpect to

one_anot her about the vertical axis and_the "openings of the coaxial
cylindrical dyidedi ¥He cdimtxi rﬁ@rrténdwé‘flqthecé’wleﬁaé:ezowﬂl%e&aﬁh
deternlnsdzﬂuhéguviwsaﬁlaﬁﬁerlapéﬂﬁhga way that by dlsplacenent of one
with respect to the t her h§ g{l drlcak wal |.s_of each Ehe

openi ngs of each pai %f V% \¢ %“90 BepoftEPSnel@ 55 ?Fte

anot her oriqanﬁrifggaexbw ohémbermasndmclimeat s@ @aputhenpooducts
conmmuni cat i o] e ot h CGEeSSiV. r nbers.
Aocording t GuF prifs PLEFLUPEXORE A0 fPLeL Gk TRE RS SLEKhAT piE

i nvention, dad @Wﬁfh‘g‘slpgovfd@@ i fhehe dedabtidiing | iwalkl cal vial | $hef the

30 Contfbnerc&tﬁﬂup.{cétbfoﬁov@flﬁ@e pogiitieaness | n t%éChwél‘_’t’aYdEeﬁ!%uUi%
openings of a pair of cylindrical walls are opposite one another So as to

put into corfitfhi BaFPBA PRG ts Rt etle v EeRtFdiATatHdMh T eE §5BAPAES of the
ot her pairs £if gykiladedcad 1o | %oarﬂl@eSIttHeDI’h&ﬂxtﬂran i3b epghk&elyeof f set
manner so that t he ot%er gnngl an&hbers are |soI€ied Accordlng %p ot her
advantageous WHar a8ASH st T8t of %q1 eV|ce Yi n ALhEe2RERIvi tH4 hethe

i nventi on, mmmﬂunlcaEnGMNEnﬂﬁxce Betweear tml second cparti nef ithe
conpri sgg Mealle: of rdaMiexstl PRskbLANAAG 0L ibNEsSH Bhbfbe e cover comprises
a nipple on exte ace of one of ese coaxi al cylindrical walls
which are si tuat ed O’U@%I dd ape hefot blee dﬁlhdtqedeilmlvtélﬂ% $heasseeohgr m t he

external perjphergf efge nttNFIRASIRCERambaLd iR Rl & NERgnatgkl p Or a

sill for turning the cover ahqut the vertical axis with respect to the
cont ai ner. ThePRRvPEe HReoMdildy 28l tRetiRgerth®n fddHhr i RRE Y a Senthalt
t hr ough 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 quantities 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,



10 orifice isolated fromthe i Mmedi atel y adj acent annul ar chamb®? J5g 2002
intended to be threaded onto a vertical shaft for rotational driving for
setting said 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
inl et chanber. According to a variant of the device in accordance wth the
i nvention, provision may be nade for the receptacle to conprise several
concentric 20 fixing and readi ng chanbers -between the inlet chanmber and the
di scharge chanber. The device according t-o the invention exhibits an

optim zed ergonom c shape. More particularly, its receptacle exhibits the
shape of a di shid2XeAdyantegeousiing thecoohabierer anfl Bhecaes cehbdtor di ng

to the inventi 22 LS <BRHBA T OO forkd ANTNRBLRA! rBBESEL&e SO as to allow reading
of the |abeled fixed conmponents in the fixing and readi ng chanber through

the wall's of said recEplacl€Vife cverWhrPETIEdpatiii Ebr i1 reated
in such a way ddssked avetdaptparlasi has raadivattbes] ialxilsei non padsitbl ehd or t he

readi ng togbe perftopaed pit buihe,ald Ofr . ARGATEG1 1 A0L:1 88V ¢ Accor ding
to the present 1 nvention preferably conprises in thé fixing chanper at
| east one 35 MBdEPtror “Blehe Wemp ot it The Ak e £OEH d F et dt"bei ng

fixed in the ciz:aehbiled}tpshduich bchenxddivelsopaizetordong agatibet prlesent

i nvention that t c [ s | i gandy y ed ighate in a
25 JUNE 2002 ?tﬁg%engélggel?gnﬁtglqt“f\/%qgﬁen‘gﬁt sl%%échtlglrrggboﬁégc y L'ls%?ong

i nteractions, 3aAYlar CHATPAET einFide dihg &esRLPCY et onaRe vt &k /EHt i body
pair or tpoa RUGlsehat aaldtCcoRPhsEE N randedc |feirC racedvpagrtive €dmeEld 0 a true

5 11gand and reeptor QpLRRtasL! 00g:bRes ACLONS I POl AU, maki ng
it possible t&"fixProt&Fnst(ant  gefns,  ant bodies Tor ‘exanple) or nucleic
aci ds on pl astdomponerten @l ackamhey adeyr arfd xjgpl RAgwnreadinge perishn

skilled in thaapeledt BeRgoA8at | AgdWat BidOhd £ NGO AS G raidd yeHesed in
particular to fix.c npo(r;lentdsr.og tmasusan% type [ nt he St andard mcrotiter
pl at es whi ch &P8%E8dd For"S¥Afple 1o 1ELI A E %l LI G WayP D' Sdapt ed as
a functi ohSof thiee supeesefivporpnetal nolimksis aactpredmrrilsiey athelgasdept or
will be fixed R tBEeROhdOMAld t ha CoRbai Nee idsdRa®Ikll echiet haydor m of a
nonol ayer so as to.all ow eas%gr {:eagi nlg. Igéjeed me t he neans .of reading
is a OCD cane @ tARBeF aaF St RBhCw P CPEEs T ofgHPTHe BotHm T e

cont ai ner and ahioult RBeorentitahoixipe ansdithieegpbpinge of eslencecaxiad | abel ed

conponent and hlihdipeR: bea1 e Yerafk AohehifetesRAU-PaSTe tdYRUIN Lhe bottom
of the containér. The technique involved is in eneral mapner akin to

a
so- cal | ed?QandMPERY AufItEGFeardd 68 H aESPBFbEé%g%S, Rhits?t §Fay the

el enent to be tdetettyedlisplacement 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 anqularly 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



reacts with the receptor for exanple the antibody and is itselfz?a]&’élﬁe%?o@y
anot her el enent recognizing it, which carries either a physical |abel, that
is to say . particles, or else a chem cal |abel for exanple with 30 the aid
of fluorescent elenments or ones which nay be rendered fluorescent. In this
regard, according to an advantageous characteristic of the invention, the
| abeling particles exhibit a sufficient_dianmeter, preferably greater than
35 or equal to around 100 tinmes the dianmeter of the conponents) to be dosed
and possess optical properties allow ng their detection by counting. 25
JUNE 2002 _ g_ ddwerexphassbRn thpossestadplercal fpropepitiess’ neamsdebst ood to

nmean the fact that sajd parii.cl re_abl reflect all SO a
| um nous radi atll“lbénexee%il tté%glbdyloéle%\g?ec ?on%g%gfeml%ae(ﬁng ?‘Eff sg?’éf%%
particles. Altheemprisesi & pépBlel ent Bhe apetertid dafsodnngePdr hese

i Rt roducing it écs%;&atlhecgﬂ@ﬁ@cauhewéﬂbgl iwghgcﬁ: e{wdt_sﬁa@ﬁ@é& l@htbaﬁe%ng
t he conponent t e dose Al prefera e placedn t inlet ¢ er,
for 10 exan% e 'qthe e FX rlflldfr(%f:ﬁ]& f’ﬁit‘)‘!slgi Ao Vi %8 ftjﬁ’rrmefaﬁp é(%Fgﬁg ed
anti bodi es recaepiizihegadnedgr ©ife thsi tsmeptaiclene sandi géprle Beraésed,
anot her antibody Reiipg éi xed smihedd XeGgndng l@akel tBgeshaifific LRet he

devi ce according to the present. 15 inventjon, the fixed re tqr i.s chosen
as i ndi cat ed ab‘g‘?/ret’fcra maér’fﬁna?h-‘ 5%??%%&%%,“&%70 ﬁ%,"eEOW%ﬁgngﬁf’éfﬁ

nucl ei ¢ aci d seagmncdag tot the Aavepties ¢ompsiges fa calntyadoshmgugbrponent s
20 which ang -o@filQeNSo13RkuDFHAS tHalUClrfida i3%ed ySQAYSRERE . ahhoangds of
said receptors. For the i nol ogi ¢al dosings, use w !l preferably be nade
of an antigen o?hﬂ“qeébe?'éﬂﬂffeﬁ‘g‘a‘g 38 t%ergz‘ﬁgéa?geﬂ?t&’os% yretical

conpl enent ary edtenfint &nd anwitadiiovedpl| edeining elfementsetitlinge Baxdd in

the fixing and reading1ehaAPEr rotdtish al so possible to provide for nultiple
dosing nmaking it possible to dose perhaes several 30 antigens or several

antibodi es. To do thisIft &he BatfrRi eht ther cPKeTr Pki 48 Lha PeLEPRgoEhanber
to be divided itheo Ebnttaindry atheareguiar lsecpoosided whnm chntiuyualkliyidef f er ent

receptors are fj %q&g?tiﬁflﬂ&ggg_ for fixing and reading a different

| abel ed conponen |'S purpose, it may be Earti cul arly advant ageous
according to the invenPc6ArdRI ant@angdl avaséekbr of theefidevitCehaiber to
be left devoi d sdfcde@peornd th0 €se t @nvention, 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



25 JUNE 2002 - 9 constitute a blank sector intended for carryiﬁB‘%ﬁF 209°
initialization reading of said device to zero it. Reading nmay be carried
out according to the invention by virtue of a CCD canera which may of
course 5 be controlled by a conputerized device which will rmake it possible
to reconstruct the dosing of each of the elenents as a function of the
readi ngs which will be made on the varigus sectors. According to a _
particul arly advantageous 10 characteristic of the device according to the
i nvention, the CCD camera is able to count in a dlscretlonary nanner by

enission/regﬁgéggﬁ %E&%éfgﬁg oS dN@ent HEEHHe%ég b3REeL ed cF%|taI 15

conponent s I'Xxi ng and reading ¢ so as to obt
det ection sigharacthossentadid situs¢ay pReEeEPES selaiter @sis’ff’elrléé t%Q) #@pel the

conponent OénGQgBH?‘éﬂttiﬁcﬂi)Pe dogrd A N thersanpl go thesg parthnedesic
preferably exhi tlng a size greater than _around 100 tjnes_ the S|ze of the

sought 20 ah€ef/ roredamentaryy PErhgicapahre BT RTr i1 &A1 rtE%%e of a
| um nous r adi ghhan aad tr'&aeﬂaptmrt heat roﬂléﬁCﬁtﬁ@mgrEﬁteﬁaedlbadL atl on
constituting so man whi ch are ?ptured h CgP ca sed and

event s
transmtted to a co#ﬂ&terl%%ﬁp%% adap lggfoﬂ‘ xpre55|ng che tected
events in tprotedhsabsgitigemsinbentibodagls tfowe. eXhmplﬁWemn(and@bc

proposes a QE?&SS%J P1d i guaki fewnveg%{% OéuHHQEEthEbV%éiqs'ﬂgov% at

| east one particular conponent_ in a y labeling 30 and
fixing. Thi §0prtdt%s§eif§°éha$‘8’e¥b?‘iizéd‘ ithe h&trtusetlﬂ‘?'?raél@aéﬂngt wEBRt one

devi ce mcowgﬁagtl@,gtl@% [ rky@ﬁiwa%yhl gﬂae@ontﬁhnfs papecthlarr eCtgpt Ofﬁxf or the
conponent to be dose are fix in.ea readi n

chanber anchﬂpRHFE‘ﬁspP\(g:] é’él aﬁa‘f‘ﬁegﬁPSdﬂlﬁ‘t %W‘@rgj&ﬁcgﬂ?ﬁ?@o? ‘ée¥ abel ed
conmponent | platasedwlnﬂchheateml etseghaifber e¢sampled in OELISAe otrhexlswnul ar

chamber s, wRSchMERg0%e - Hbodla |8 CQVefuhecl dneg Wikl regpectobo the

contai ner if stich ‘& o put” the inl I'nto co Tcalton with
each fixingpahﬁmeeadmwgﬂohahber t he di scharge chanber being isolated from

the 5 gtfrer annul ar pcha&ISLy 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 label 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.



c) the device is rotated about its vertical axis in such a way 4. {{E 2002
di sperse by centrifugation in each fixing and readi ng chanber the product
sanpl e containing the |abel ed conponent, the latter then 10 bi ndi ng by
strong interaction to the fixed specific receptors in each fixing and
readi ng chanber, d) the cover is turned with respect to the container in
such a way as to put the fixing and readiing chanber into conmunication with
t he discharge 15 chanber, e) the device i°s rotated about its axis in such a
way as to disperse by centrifugation the surplus sanple into the discharge
chanber, f) the in5i§ﬁ30f t he device,is rinse 0f, a rinsing

20 aj
liquid which is circaf§t &R fRGRYFOR Pﬁ&h&&*té&?@&g%%ﬁg anful ar
chanbers of saddrdevbde whi meareptbdudians t hbapr esaili ngastteipsldy , axp, d)

and e) in suc Q et e fixin n h r only
t he | abel ed %%%%oﬁ%%t%%g &t g&% §$}o%%£?nfé%a%tﬁbn]fﬁﬁﬂ% gﬁalggg%
receptors, g?msatddlabadedacodpbﬁehtons gaséemed dredddasrd foroughidhe
wal | s) o% a%QrQEEEEE The process according to the invention can be

aut omat ed an "generic", it can be applied to the 30 detection and to

the counting of targéﬂt§GH§Pamﬁﬁ#5eP?ﬁé%bbﬁ &ondiadedi akhe paprpeneate,
vesi cul ar orpeebkll ainPpbdii€indheit Niakbi othal Sibﬁé@OSQﬁeanlébﬁifi&bUS for

i npl ementing t he aforesai ro haract.eri zed in it conprises a
Vertical shapLORGRt, SERAhEI Shr PRI BN % HOaTROBRY adén by ACSEd
accordi ng towihkipueﬁ&rab&ynﬁunspiacedanntathemymieﬁ ahamtesx di $oanced
fromon 02no QG 2

rotati ogal d‘%"llg\‘:c‘;llqlﬁlgefaL \%:afl%ép dri \/eoaﬂia?tlg‘%ﬂ% Pglgne)éégnf)le

pr oduct sanpl@beéﬁd ﬁnﬁmbﬁﬁﬂﬁﬂurﬁcpﬁﬂbzthg|Qﬂqn0€h§h§eﬁ§uﬁoﬁﬁwdO@eV|ces
threaded on {he diiry ﬁ]e%haéé bANAUIRANS LR6thEENaRG 1HBEYC WYEI Py O 1 4B& S

devices relative to e containers in such a way as to put the various
successi ve ahfubhe EnxABEr angr labedd ngoshambers i nt o conmunication or to
i solate them and a neans fié reﬁﬁbﬂu; thacbabahaq fixed @gﬂﬂtsprzgugt by

virtue t he appar at us geeor he i.nvention, it
advantaggousfn gggbggkbl ‘?ofgéfgy Bﬁ?e ?Bndf;c%???eﬁaéﬁbrﬁpﬁbCPSeghe
process in aabowdaﬁremwambnghe i nvention, using the device according to the

i nvention, d05|ng§nggbg lLQus gggy@gﬁgtsﬁgj vengg”ﬁﬂp ggq% rgkgd or one

and the 15 sane conponen PR parti erent
products. The desé?ﬁp?h@ﬁsmhlch follows in conjunction with the appended

drawi ngs, given by way ,fcdpiddi EbPY spaiRlieal 1Y |dosAlRpr LymgbHeREat e t hat
of mhlch the
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 is 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 angqular 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



20 invention consists and how it may be enbodied. In the appendea J&’P’Qvﬁoﬁas:
- Figure 1 is a top view of the cover of an enbodi nent of the device
according to the invention, 25 - Figure 2 is a sectional view along the

pl ane A-A of Figure 1, - Figure 3 is a top view of the container of the
enbodi mrent of Figure 1 of the device according to the invention, 30 -
Figure 4 is a sectional view along the_plgne A-A of Figure 3, - Figure S

presents two detection curves for a given conponent in a serum by
fl uorescence and by counting of |abeling m crospheres according to the 35

i nvention, and cor@tﬂ.q:ru%e(saprtﬁéﬁﬂlﬁt Seleerdgheshisd safve%i%tn O%htyeéln
conponent in a serum e -

counting of nick at é880f8?%’g“q 5 {]l‘?é‘ 38%#‘%80 sl?tﬁt ed in Figures
1 to 4 as separate pi efesdisga mewi be fogrrikd qudl i aecovréuamd/t@r Ehe

quantitative dogingQly natbyl %a%tuenef pétréctm&aarereom@eﬁnhaynoa eseglg@t

sanpl e by labeling and fixXin a device g used usl
carry out i rmurkf ofPrEodES ﬁ’d adéioé‘tE’fﬁtSﬁléFdngﬁYbﬁ? g4 Jr Eﬁgs'f‘ﬁ

pol lutants or eltsepbssileleatoarpachstolar e dusingcoﬁmedcheqxfentlee Such a
devi ce conprises 4, GQf aldey ches)gn BofOffk Tldthiyeh lign! Andegeto be

assenbled to forma closed receptac is représented in I gures,
t he contai ner I®adelEratdet Hé%%\’/%rsel‘?@ré*xhl bit a circular general shape,
with a central axis of ps:ycmihy 10 sa thparwvbhandflgy asdvassegbébes, said

cl osed rec_eliﬁt aclye. thy: erl%%gg i bicts tnee‘ét&pe %f:%(gr(g%( W th a yertical

axis 101. e con al ner t he cover eac bit a botftom
110a, 120a whi ckryentidions csas%. ﬂc%qu%wweca#smtrlse 1t gepntiidn 131 122,

123 (here threediscruvipary \dhinnersaiyd apidsioniretéptood & h cbughit 120 are
bei ng assenbl ed Ihe e ctqlax agmfbhel |or%drl|a%% kkﬁe?oéb&l grgeéﬁn'lsrelgggh

pai rwi se one agal St the 2 r thereby ere ree concentric
annul ar chanberfsnilozl B, rqmqgnsqftfe‘bﬁﬁe Slooged ﬁcecetmaeza e $iaitahg from
the axi s and preogsdiing ewasd.the outside, said cylindrical walls delimt

firstly an inlet chanbce;\rm. 2 |ntfnded for e:[lel vi ng_t he E uct 30 sarrple
and as appropriate al | OWitfig S PHa 20T RY* I‘f&eéoﬁﬁoﬂéﬁ OPRNHEL Yo for
exanpl e an antildehl | Gipel edmpdpndnta <part:pmll>@n¢rrtajr90fbemdoaedhan'betrhé or

fixing and for feadidlg sRésk | eéeke&&&weeee;a&ﬂs, eQRIPI & ShdJaf 05 £xanpl e
an antibody fIXE¥2§¥le% Jﬁ“ééﬁﬂdﬁ 1&6 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 1labeled

component is placed in the inlet chamber isolated from

the other annular chambers,



35 container, and a discharge chamber 109. According to the enbotft dENE 2002
represented, the cover exhibits a dianeter slightly greater than the

di aneter of the container, so that the cover positions 25 JUNE 2002 - -
13 itself on the container_ The cylindrical wall 123 of the cover 120,
Which wall is situated outside the other coaxial cylindrical walls 121,
122, then forms according to the enbodi mept represented the exterior 5

peri pheral edge of said receptacle. The coaxial cylindrical walls i11l, 112,
113 of the container 110 are intended to position thensel ves against the

interior faces of the cpaxj indr i cal 1 43 Qf, t cover
120. 10 The coaxi al qylpgq%?%aﬁ¥#ﬁ¥gr?%r vgﬁrﬁﬁl%%%hlfégyﬁd 12(12O 122°0f the
contai ner 110 as@PSPiIRAE ddvetutpoawiagh For ke s @Y&r dittonsnirk webambaE

successi ve annuliattoCchardaaiusit@2ioh03witdd eanth coppise aind eastadnfg

opening 11la, 112a and 1 , s C [t X]
cylindrical malf%aT%f?’1%§? f%%%ﬁiféécgﬁénggsg?g?%eggégﬁgﬁgsk%%ﬁafhi11b,
111c, 112a, 112iptherzannudap chamhersypic; 122a, 122b, 122c regularly

di stributed over the out)i pre Ofdedcle wakl m;ft@doeiaagu@f fixet ga'u;:\r:]_\'bgg by
around 120 degrees.. 20 In th l.ary ehodi ment. represented, . the.
openi ngs of theagégxfglSBf%i%d?%@Q%SWé¥1§H%Pefﬁ8 o nfhP%E%eﬁgﬁté% SF the
cover 120 are feagbd Byxhed clagsl Sapdinpersinggdest the auedugit cypipdiei ca

wal |'s 25 of thec@,thmﬁg 1dRe andawé1dde cominehdQ ak@epl asedeat €rERr M ned
angul ar posh5|o§§, and H)e aisenbledtpoveE.lzo and §ont€#ne 110 are able
to turn withOre&PB8E o RECRTEPREr NS EAC Tt i £8F X% 0tPPRELEN a
way that by di splezeptents bh ench Wiidinespdctreadingechamtesr 30 of the

cylindrical walls of eagh prér &P Ngsa SERAAL LQRhOf rSYsLasSsitve appul ar
chanbers, said openings of. each pair of the walls are able to be positioned
opposi te one an&PREPIBRTI nt'hn SARGul &r 47 Yof PEett Hafiér  tRY 44 %48%utfnt o
conmuni cati on oredBingoldiagmbleronmre anetdrarcasgdion suadessheedanobbage
chanbers. A@gor@&ggbgﬁ the typical case, the openings 1l1la, 111b, 111c nade
in the cylindrical walf 111 of 25 JUNE 2002 - 14

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 1liquid which 1is circulated by
centrifugation through the various annular chambers of
said device while reproducing the preceding steps b),
c), 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



t he container 110 are di sposed respectively facing the openingszfrﬁﬁF ?%Eb,
112c made in the cylindrical wall 112 of the container 110. Stated

ot herwi se, each opening 11la, 111b, 111c made in the internal 5 cylindrical
wal | 111 of the container 110 is positioned facing a correspondi ng opening
112a, 112b, 112c made in the coaxial cylindrical wall 112 positioned
outside said wall 111. On the other han t he openings 121a, 121b, 10 121c
formed in the cylindrical wall 121 of the cover 120 are positioned offset
with respect to the openings 122a, 122b, 122c nmade in the coaxial

cylindrical | | f GOV 120, Lch. | 4 |t o] ide said
cylindrical %éh?t%éﬁ?fwf%ﬁ%é§%a§§i|égl%r?ég?lgghléhgﬁﬁtﬁ%%%ﬁ ﬁeg%éég, SO
t hat the opefpnginjeeting drecdft seapdes pyydt réRedngach gridthe ippeni ngs

- formed in the,ot hel1 SUCCHIHER LOBH akatal |4oFitde GMIadddUDn Wichld such
an arrangenent, when the cover 120 is_assenbled with the container 110, it

is 20 positidnee wshRftespaed feaFe FQFt &0rndnguctRe GRYCERatCt h&h6peni ngs

of one pgir dviyvésndeigalivealds e dactainoOPe anokheh O wsyt @speb two

successive annul ar chanbers into communi cation, the openings of  the other
AT of oyl (I Che wET FEOBE MIGETTT Bhed i lan sehastrar I8t of hege manner
so that the @ddtesihens siotes iomemumintd tairorc hanbeos iaod aiteol tdtead §ndmaone

anot her. Fg%%QﬁLQDESr §%%§Q§p?ﬁgg Egggggﬁo#i%%gg%g%ggscover 120 and the

cont ai ner are provi _neans posi tioning. According
to the embodi ment rephesentdd, viatue nednsthd pRBExelupoHAIGOrHRD oftot he

cover 120 anch®f ihR@ntadndi NEE 11':0@&\%%&%@0@@1&hF_oQQQ_b'I@n%oaﬁaQ ing
123a extendi ng over .an angul ar sector of the 35 cylindrical wall 123 of the
cover 120 wth | QUGMAHIER DN i d@IRELRer EBaxi HHE cyPEASSISI & s and
forms the exdecsdlapesi phartdl edpe ofidvemtiieaept ackeéngandian t Hevathker
hand, a nipple 113a extendin radiallg ghile (;5 JUNE 2 -

2318f t hé

0 15.
proj ecting fAEHRTRE Syl i%ri &€ wathY LYNE nePh 10VFAEENGed to
. be positionecbmganestst bd exierand ¢hei rmeatamplé, 188 one handothe 120,
said nipple %%i bei t eggﬁgg ' i d . openi 23 f.th
exter na{fgwal %3 %‘%%‘ggégve% 1 anc#%loaglﬁa\%ngatggvi%%agthi gaglggreﬁsng%f%a
during rel atdivefepentprodficthe cover 120 and of the container 110, in such

a way as to cone intfhabuid®stiggsbAstwlieh t Wo1aAks atar aboR§daet1dd’ a,
123" a of this opening 123a. 10 Her.e, the opening 123a created in.the

ext ernal wal'f19B3the gHBeBa%{r dff@’ﬁ“é’Sen&}d’lpeé’dtﬂe YAHR LA AR LR EPENds
over around ddamebeses.wilhe tobeablyt igigiquokitie orthaaf bife whiphe thda in

t he opegj,ng 123a correspond ermn r ti.ve positions of the
cover 1 8 and' < 1?ﬂeC§8ﬁ%gkge%w%1gskAlFing é%uf&%%&l§§§ition of the

ni ppl e 113a agai nst Imnetkadappgeded3dzawfingsi:d openi ng 123a, here

corresponds to thg;pytting ofsthg iphgt gbggbegffoghghecgoeprog@ctaﬁanple
102 into conmunication with the chanber for fixing and readi ng the [abel ed

conponent 103, theMapditRaRfe Hanbdthe10498EiRE | HFREHTF omtche SbhRer
chanbers. 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 second abutting position of the nipple 113a 25 agai nst the ofhelUNERPO2
edge 123" a of said opening 123 here corresponds to the putting of the
fixing and readi ng chanber 103 into comunication with the discharge
chanber 104 and to the isolating of the inlet chanber 102 fromthe other
chanmbers. 30 So as to facilitate the relative rotation of the cover~120 and
of the container 110, the cover 120 conprises a nipple 123b extending
radially while projecting fromthe externk face of the cylindrical wall
123 situated outside the other cylindrical "walls, 35 said nipple 123b
formng a grip or a sill for turping.the cover 120 abo%g t he vertical axis

101 with respect to CR¥TEHRPai et 1T§CrospBeseRe AEPTIDE  THhR coi%i ner

| 10 and the cover 12QGnxeetéash provided with a central through-orifice 10S

i solated fromthe immdh@bgggeggé@cqq‘t @@Pug@g chaner 4 hgge Lbgaiid et _
chanber 102, by a coaxial cylindrical wall 105a, 5 105b. Wen the cover is
asserbl ed Wth tHEESnt ather 2t h8eX&FPs f0%a aMf 10392 bt 3 Con?24Rr 110

and of the céverqubdliwalthvposiddsimgt henbel abs deassgaiorst tharoideramand the
cl osed recept acltﬁ“#g)llll%nftognelg 1996@{5&@%%6%%%98&? 2hnd DAY UL ik 6. |hsol at ed

by the two 10 cy rical walls 105a, . posSi t1 oned one agal nst the
other, fromthe i nmmedi aP8F) &djdsddfe dimutshid crAFIeeRsiyhite cedtrnl

t hrough-orifice dif}b imnintlendedlf doshagngdeheeailed oft aiarvergasbsmshaft
for rotational 1S drivin i hg _sai ecept { nto Lon.. The
orifice 105 her eé)gxlﬁllgbi?g gggllgﬁge%éesr 3 fﬁcﬁr?ndgﬁ %T%Egﬂie aopé%%%ésﬁ;arléat ed
in the coaxil8l dpaledc eégidwaegeensie+ he contai ner 110 and of the cover 105
for putting the annul ar sakamaerdevatet kompetepsaal &dnth@nd® qaEMardcat i on

exhibit a width of ar d. b. r t] I Figure 1, in
its bottom 120a ¥ vgrcg\l/k@r w?‘i%cé%r?ggé@%%@oﬁ??%eé{%%ghg%%q n%&lumntao t he
i nl et chanber 16Aosed jrecgpheleadj acent to the through-orifice 105 since

the inlet 25 chanber isaksmiedirapeéyermBGeNttheo fSFustes N1 OWGNcHI Ed 1w 105.
O course, Er ovi_si on co;%d be rradf %or t.f])l.st ent r‘é Ogl fice to %he}hl nl et

chamber to B@ A MGGV BT a1 CArHHP It FHE5HE8ENTERT 7 $H¥ Dot t om
110a of 30 the odrthaimnerenti®@l AéscoAt avmeetan 010k, nedethatormheert ridngpar ent

material in such,a WayRsnheadl | 9yt d heerfadi ngeebpther éabehed ' £4 40k
conponents in each fixing and read|!{1?il chanber , through the bottgfr)riwall of
e

sai d container fOi®staxEhpI BT 1P dipk Bith =t a2 By nsm ssi on
and reflection of radi afthen. cdheaibover 1dén taindn bbeopeaevér edl2Q | esadhr eat ed

so as to aveipd SRWiKAYS hadh@t¢MS110a, 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 coaxial cylindrical
walls position themselves pairwise one against the
25 other thereby delimiting here three concentric annular

cﬁambers 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



25 JUNE 2002 - 17 Advantageously, the container and the cover 5?6“W@d§xgy
nol ding a plastic, the coaxial cylindrical walls being fornmed together with
said cover. Any plastic material conventionally used for 5 "coating"

nol ecul es can be used to enbody the device according to the invention. Use
will be made for exanple of polystyrene, or preferably, a ZYLAR (registered
trademark) plastic, such a plastic exhibiting a very high fixing capacity
in terns of 10 "coating". According to a variant of said dosing device,
there nmay advantageously be provision for the fixing and readi ng chanber

103 to be dividgd )3t g Qwr @Iohtxlgéranqulearcy&%h%éa@nmllcmz@t gl ly
different 15 receptors are |xe each intendéd for the fixi ng and for the
r

readi ng of a ditfreercener| 488r efh bﬁhpﬁﬂ%%tlsﬁ&kﬁﬂqﬁ oty b StArsthEr PEREE it nay
be particul arl ycatiant ag:gdusnquarlovmtel]fsor anl angul2ar, sedtar ofotrhs fi Xing

chanber to be devflihifil 'MoCUnECaRRORRAD At LRBANSId Ubgearbbank

sector on which sequen y ossible to carry out reading to
determi ne tHRe |Hﬁ13c’19§Ieir§ét| Sgfer Plof T debPeePtackor di HRe t 0CARBLALS
vari ant there ngm4ah$®cbe pkﬂMkﬁlIWlfOIthellBCQﬁtaﬂkﬁ tenEDifpn SE1bet ween

the 2S inlet cfgiatrgoer %ch Sgﬁfor fﬁﬁetﬁgé/ﬂ%lr ere%ﬂlfsc'ﬁg géri C

successive fixing an ers I'Xing, d
conmponent s. The”tf@s-‘lﬁg cfea«ﬁe@e ebnshpuaripy Reemsinieglt maklont d2her 110
and the cover 12(,sueB a3g theycover IR0 epr esented in Figures 1 and 3 allows

t he i npl em;pt ation of LR 25655, {or imd llthl er ogng gisqfﬂntl i?‘%i ve
ar

dosi ng of | east one partrcu nponen e" by Tixing
| abel i ng. Thi s andod@ds Wi2R| ofe t@@s@loinlﬁéélnﬁér éilﬂbéﬂémPfSBh‘AcéeY%lF ng2€o0 this

process, use i HRGE rndl sépRsdt Vs syt weterDf tlﬁé"eshM@@sQﬂ&Qr hhRdi1apove

th the t | ement : ve
Flgures 1 and SPaabegiol Pt rﬁf&r 88" S SERmeBEes R g 18gRER e T T "

recept acl e, whiagendogt il he, shk¢a fard ri€dept d22afor t he conponent to be

dosed, whigh are fi XedHiaQet rlés‘arjﬂ xbAg tﬁ@ger Qﬁﬂiﬂg&l‘:h drilddil Ngagy §irst

step a t he product sa nt ai ni | abel ed.co be dosed
is ltoheZ] pl aceg 34 ot A % nﬁéi'cﬁg ‘é?““i’ rferﬁorﬂpteﬁénggﬁgﬁﬁnntfﬁ

chanbers of saildlcgcddiZac! el1Zkhenl g nlgﬁlaa,stb?piﬂ)) 12k cbdw, | $22hir ned

Wi th respect tojhe LONPINES bisEHO@edbvaS UhdUbut Nend0 e Ehcghamber

into Cormunlcatlon w t fixin
11 while being of set pa1rw1se 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
111a, 111b, 1llc made in the cylindrical wall 111 of



readi ng chanber, the discharge chanber being isolated fromthe GPHERE 2002
annul ar chanbers. Then during a~ step c), the device is rotated about its
vertical axis in such a way as to di sperse by 15 centrifugation in the
fixing and readi ng chanber the product sanple containing the | abel ed
conponent to be dosed, the latter then binding by strong interaction with
the fixed specific receptors in the fixing,and reading chanber. 20 It is
noteworthy to stress that the rotation of the device allows the transfer of
the product sanple fromthe inlet chamber to the fixing and reading

chamber, but al éﬂetbsnégiaéfsl Qnoohr&halga&mé@ t8§ pélet {15, chashey a%as to
al | ow the | abel ed co f@ ﬁgbbl fd12 the f {)<ed rg cgt:or Qu

next step d), tABSRHYET tu ?1 ?e@%‘&’:t“ﬂo fe“¥oht i et i ¥Pstch a
way as to put thez2fiafngthad cemdiimprchadifer iStagtedonmthécaison veadht he
dLSCPar?e Chanbg ben ﬁ th@ﬁadu”ﬂllﬁiStfil@),mﬁag ?QndeWﬂﬁﬁ '§?$§$ﬁﬁﬁdl
about its axis Ih_suc S S centrifugation the surplus
L o ol W 0 GRS N AG50L L [RORL Ot NE Sl P s
pur pose, as shofachygFagooesesSpanding dowviag 31@aeviltizl, | h12dendde bixi t om
110a of the Conﬁﬂgn écé,glﬂalof cg,'ﬂgngﬁyegf waaﬁ' r g4 arpddil i bhddi NoREyadn ty to

the interior I'ndri 2 formng th eseparatlon between the fi xing
and readi ng chaﬁﬂé?‘ wahl 1he d| scharge chanber, 25 JUNE 2002 - 19 this
circular rib 114 for mM NQn a then- dsemelfntﬂanp,l rttreesppemmgisthelaur plamb sanpl e

discharged fy ceait! fdggblond Nepdl dyfieradde GhpDes: Bk e Ldhdespect

of the rinsing ui d recovered His c
her ei nbel ow. Dui? gaéesP@ﬁlfl}on?ﬂeoﬁ%?ﬁe"b\:htH%SB%‘W c"e" i "shﬁ"l?%%‘éll%%ﬁ/eral
times with the apdapf 122bj, ndi2eg lniagie dimhiiod tsagiarutyldihical wall

centrifugation ghrough e éf@sépu;za whg) hcmg.rrti)erlss Oéla?atdeqde&a&se yhile 10

reproduci ng the precedi ng s so as to im nate the

ot her conponent sadf §a1i1dnﬂlré§éét Wil%hl% petht fRCRegUbFrad®ddmsti f to the

internal walds gfohhe dRVid&&yQie£) S8obanad b}hé/vea;ke:hfﬁcﬁi aRid®n iqSuste as
adsorption) to thi specifi receptt ors fixed in tgl 15 f.i XI ng. andé{ eadi ng
chanber. Thus, BALY A8 1Ne RSP oS e fe CButd by R HELS (A 8esetn to

the fixed receptbesothesamdcm doaixdieflaivabld ¢h 'tl‘n?e qumrng and readi ng
chanber after rinsing. #Qudf h§t$h§ﬂctﬁ)0§§|91:§ahc§bx§érﬂp fu)hetrplﬂﬂzt%v@é"d dose

t hrough the wal | 2) of said device the *\ed contpgfent Lbnd t the fixed
receptors in su(’:? a Wly SS?SFSb%S&f oWntJauaE fat TR AT or quant it atIJVSe
dosi ng of t2@s pabetedng@npvgﬁgntrespect to the latter 1n 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 Fiqures 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



25 This detection can be carried out advantageously according t 2t fRE 2002
process in accordance with the invention with the aid of a CCD canera. To
do this, the labeling of the conmponent to be dosed nust be carried out
physically or chemically with the aid for 30 exanple of fluorescent

m crospheres or ones which are rendered fluorescent. The reading of the

| abel ed fi xed agents nay be perforned ng radii of the fixing and reading
chanmber. 35 More particularly, according’to the process in accordance wth
the invention with the aid of a CCD canera, the nunber of |abeled fixed

conponents in each f|X|ng and re din er |s C ted,_ This_is 055|ble
25 JUNE 2002PXro3@ctidighg, frm aB Fi ngyiﬁé‘ Acé caﬁ'ég'l of 13 ab8fi n
conmponent t ocheatddsed, ma[)tIﬁheén@édmt(d’Obphe[besnpiﬁfl@diatﬂgalafﬂund:l"ﬂé)o

times larger than t eso taf cu d_.con at e th _the
reveal ing S SRGEESY i of an c|h§1%%1§iFor e i%? roggo lt% |16:'ﬁl’%v d]h%CCS a&Sher a,
particles mhos@pdmar@t%a beipg~taipler et d agngade Theswimn c@psphegesna}ae such

that theysregleecpal 'eQEe%HHE ofaie 1@31' e Oﬂh)éh'G@véPeyli@Cedch? Uﬂgy can

consist of latex or any other material _allow ng 10 their detection an
their counti RGVipate imetlEd é’&ﬁéllﬁgc&;?t%‘r é%u’é”tﬁété‘?%i’ﬁbﬂen&%értlﬁn event s

correspondi ngft oc1d abgekuti@ uaher ogf tM&e@o@@ameél@nn;ot,o e d@end.a The
CCD canera is |inked ;Co sof tware whic 15 out puts a al detectlon

signal . Such%2%Wi &SontBasE™EysIBHPt RRIYIR dgad tt Sre BSuneEE from
a few units tlatbial0@dgecriesher d23era o, thid rogsarbhfgacnzm of background

noi se wi{h the aid ofy g ef eensseayr,z,aﬁﬁsan%r%%me @t gpdi algarithre. It

al so possesses 20 discrirfi na nsof ar as can recognl F&end
di scard t he wefldr dg?éhe@ﬁsthﬁageyen aBPe itso efrtaglifad the anapyshs whfiathe

data. Figureg el &woWGinessfadpsddd s obtained with the af oresaid
nmet hod of detection %countl n 25 according to the i nventjon_and nore

conventional detecti diSretHedePHtHiRg MU EREhcel hidsd BiPELE SA 3e, for
a given conpamenttie hspelones lmaagld@ﬁrégpum Tee ctwyesdetelimiwers 5 and

he. court? ng FEAAHY i OLPHIES 2B t FBCcoROut atibh 1™ he®BompBifont Lo
be dosed, andomtdimemntligr. hand that the nmethod of counting m crospheres
Gonvent | anal detect] gn bebRba<bY S HEF LTSI ORGSTERE Shulits Pdige
m cr ospher es agffigryss: athiynendc edaegel b’ ape € tshad 4lpsgiang abddast helrey for
the ELI SA metgd-esPinid scPaHd Gihd¢ g asl aPh @IERYSE SERSRbLRE ehhekglay
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.



25 JUNE 2002 - 21 considerably increases the limt of det ecti of? ¥Ne 2002
results obtained with strong dilutions of the sanple thus show that the
met hod exhibits a sensitivity 2Log greater than that of ELISA. The results
obtained on 5 weak dilutions of the sanple also show that the method stil
makes it possible to carry out dosings at anal yte concentrations
corresponding to a saturation threshold g ELISA. This can therefore
advant ageously make it possible to avoi d or to decrease any effects of 10
dilution on certain components of sample to be tested. According to the

af oresai d process, theThabeJdnr&glaérequ &a{dl@%anG@HDQ%ma&f thensanpl e
can be carried out outS| de before i nt Oﬁ% sai d sanple. into Eal d.inlet

chanber of the RIQHIGed 15ith a8 £RLEA nt h-omdfifg o]fogba&ﬁo aFeflcul ar
conmponent to befﬁmsemeoflmhdlpteﬂwcadmmite acamlbe chambed, obérdithetly in
the inlet and |gbeld r&&%@@b%a | ByAaf idodl 31CRyRYnkRLLOAURLDY BoBRECT TiC

| abel ed recepto or eac onen to dosed; 1 n unfixed form
then in a s@cond¥r-efsr i Rk o&ﬂlf?ﬁglﬁhé‘sﬁﬁeﬁ@ €6 SHER ethat 6°§ Pél"?§o| ated

inlet chanber sthd hafllisheobabehedloBeept dhenidonthindrby18t andgofntkeact i on
to the corresponing g@ﬁpqmqt BQQié‘l&?d ehgm%wegro&wt ai,%qm's% Zﬁe

course, this process describ devi ce and such

represented in HhaK @891 the ﬁloﬁ‘éﬂ 'E)ee‘:‘?%ﬁaﬁléd thye \ﬁ/PFHefihéoﬁPﬂlﬁ‘Fs aa
plurality of dexdrtamiof tdnreuyliperisices toisslatddneas|y dose opeoand the
same parti gyl arc AQTRNeRY L1 8s PLONA! 1{obrPlbcd cdbhbar R S3UPLEE Phool SE O
dose various particular conponents 1n one an e sane pro sarrp?e For
this purpose, tatdwe i steevarhagdsrstyaprbyi deld ageasr rmar tﬁéa'F"ﬁ%éntl on
an apparatus forgd rrpl errentl ng this process u5| ng a plurality of devi ces 35
of the type of that esenteeng i K] thure A4 1%e V\ﬂb h .CO (3 é—l
vertical shaft for rot F8nal s urivi ng on ichare t reacfed 53 Is i ng
devi ces, neans far hedingt &hmeaded aprb ey i vad-idiadt gheétl feonmrohatanonaher,

25 JUNE 20G3 - &%vﬁ%arts)rf caretttfiagbbdwe%b@ﬁe&cr@t a&t@nabtglﬂcw. norpé said
vertical drive sh; &Ogsto car,r. % t ero%atlo C#rlfugatlon of
sai d devi ces, n]“éﬁ?l%’&%)rl Fult “5aNpres % d“ﬁ%’ i &g 1iquid
into the inlet 5 chanbé‘hs opedbng T exradiregaded the chexiptveydhnfiricahd neans

for turning the,pOuwerse otntheodeyises iebakinve 40 the %Q%@l Neyss fHrsuch a
way as to put the various succe S|ve a ular ¢ an ers of cgﬁdeyl ces into

conmuni cati on dt@ %9 %% oAt e LAY arﬁ‘a feandor © eé:(ﬁ e 1253l ed
fixed agent2®. Tdmwmumication eshibith@ wagthi mfteldolmﬁ tfhemenbodl ment s

described and represeniagdsnBith hbﬁepﬁ£§9fbtﬁllﬂrlhlly3cb)‘ il art, Wi | kgow how

tovary it in manner i n accor dance t |r|t t her eof
y Ehgktom 120a the cover 1£M compris an orifice 102a

emerging into the inlet chamber 102. It 1is 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

s0 as to avoid spurious radiations.



25 JUNE 2002 - 23 CLAIM5S 1. Device for the qualitative and/or &aaﬂ?ﬁt%¥Pve
dosing of at |east one particular conponent in a 5 product sanple by

| abel ing and fixing, device conprising a container (110) and a cover (120)
whi ch are assenbled to forma closed receptacle, characterized in that said
cl osed receptacle has a vertical axis (101), in that the container (110)
and 10 the cover (120) carry coaxi al cylk drical walls (111, 112, 113; 121,
122, 123) which, while the container and Cover are being assenbl ed,
position thensel ves pairw se one agai nst the other thereby delinmting at

| east three concentri g ganuyl ggzoﬁgi\g‘oe ﬁe(éﬁgﬁ%%'?% %%fl)tﬂéqs‘é g%ft ere. 15

receptacle, namely fromthe aXis an"inlet c I nten
recei ving the geags e bandakdiibr Gpr PARELAF) oviiliRy Fﬁéxllabel¢¥1’g”6*nt0r?é
conponent, a chgybey Hedmdf ifirigdatdge el ngi ai sh idalkeked .conponent (103)

and a di scharge chanbe 104 in tha h cylii ndri cal l1s
(111, 112; 121, 122) for lééséli)la(fa at(%ﬁ‘é: t\/\(/géérh‘?%'htelosnﬁéié ssweganér,]\ﬁl ar

chamber s (1032 oS tirgd) %’eﬁ?‘&ﬂﬁpr?%@ é? luaest epeesbedy nghel Kdeyicel2a;

121a, 122a), anscddrdiirf tce Eﬁée”ﬁhﬁé’n@ﬂ%ﬁr {Uke0) wand ceat ghnes {fJOTIO) are
able to turn with Ziresglgct q.,20e anot her_ about %he verti cal %414 i 01)
and the openi ng&¥Phe 2baxPL YEVFIRAFT cal®wal PEEBF I ‘contai §?1110]
and of the covefrgdix®ersde ptaeé@u@&’khet aldstdd .angahah posi t ig@sstiion such

a way that by diapisagmnt aofvedie Wibh resped topidecpt her eérhde 30
cylindrical ILs (111%212 121, 12%) of eg{é}h palljr lﬁe openilﬁlgs of each
pair of wai % arg "(gto be p03|t| oned opposite one another or in an
angul arly of fset nannerAccp@tdasgt ¢opr Vvarbambonmiinisedti dosdngi siEwEice,f rom

one anot her thetl?é!&cex'ﬁ§yV%d%EBHJaééo§§l§h%%b%ﬁon%mqevf&e eﬁsorﬂmgto
claim1, charact erl zed, 1n d:n}at sai d enl ngs ch;OV' , in the coaxi al

cylindrical wal3 ofeadidg ditembedy 1(0131 dANEr q PAgradidy 25
JUNE 2002 - 24 ofposkhpgohad | mestiolhsa way thalchhelmmthalmpenldigi:feaféna pair

of cylindrial i’@éésp%o%rse é}%ooéi{ef‘d LONéa an%ﬁﬁ-‘én afof O Ut ka}R?hand

communi cationh two successi ve_ annular c ers e openlngs 0 e ot her
pairs of 5 cylifeFiddhe wakrPprdinge Pbsid Meirﬁnén habed ed I yrogmpresentmanner
so that the ot hetcardidlqar tohathes s waeidmgl atied. m8y Deyi qearaGealdirng to

F ety cor” APy AbbsC L AGLAEILD, a0 SN (dE0kyand o
| atter. fixing chamber to be devoid of flxed 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 inlet 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



4. Device according to claim3, characterized in that said neans2®fJUNRd§R2d
positioning of the cover (120) and of the container (110), conprise on the
one hand an opening (123a) extendi ng over an angul ar sector 15 of the
cylindrical wall (123) of the cover (120) which is situated on the outside
and fornms the external peripheral edge of the receptacle and on the other
hand a nipple (113a) extending radially mh%%e projecting fromthat
cylindrical wall (113) of the container 7110y 20 which is positioned

agai nst said external cylindrical wall (123) of the cover (120), said

ni ppl e (113a) being intended foy en ing in . said opening. (123a) of the
ext er nal cyIirMMQ%ﬁﬂedwaFFc?ﬁﬁﬁﬁf?ﬂ= gﬁgcgov FEHE S orPRG t i epgofﬁis
openi ng during rigddratihee cotpdnart ofo 25¢ t desedvevhiorid afe t hexedniai tbe, in

such a way as tQ;. At 2ealvhaesta @i Nst the two end | ateral edges
(123" a, -123" a) %c}f)&?'h@?s? opeﬁi ng ?113 2

,3?, the two abuhti n c{)(&%‘iti onifnggs of
the nipple (113a) in t h®USpEAi ny @8 &bFPeHondFAG t YetefRifed
rel ati ve 30 posiddmirsndhgt hehe ovabe[d@0Fompan@it t he bentdoseetr {41@hen 5.

Devi ce accordi ng,tQ.d al N 4neChaf Aot ebhdflel NikBahe8df i 2 t bREer
position of the nipple (113a) in said, pemerh%ﬁ%cl}%?’a) corresponds to the

putting of the BNHEER chagbers RindRI{ 1425 conmmuni cation with the
chanber for fixing and mbedi dgrihg babeépdbconteneniverl33) tuirheddwsechar ge

chanber (109) b?é}% ol egh%ggg%lﬁggngg hﬁrla %{%?gggr %ayargg & se -QE‘gtEi%Utti ng

position of 25 2002 - 25 e nippl ] ) .in“said openin 23a)
corresponds 100 tiHdefut ehampe¥ dRECT icomynaratiendvighcidbef i X4mB) apdt o
conmuni cat i on witdadigy dilsadipeie ehanbeschdfde andmber t Beingoliabiageal the

i nl et chanber (1t0r2<)m &%ethE%\téi %ﬁnﬁf&?rgka? t.Q any one of the preceding

clainms, characterized int e cover ‘conprises a nipple (123b) on
the external face of on&heh jdurifishxd abtep| ichdritd® dedice (4123yohpted is

si t_ua:1 ed f)ut si d%kﬁfdiﬁthqtt@rve&)diiclﬁdr b&ab Y\ﬁi!&@cltSQa ?«?g}) as]f ®oMdikpetgeekier nal
peri phera ge of .t receptacl e, ,sai q.ni e form ng.a gr or a
sill for tuﬁgi ngcet'hterlgf&?@r 1?’.’[‘20’)n a0t %tlﬁégger "lﬁjcafegéixj‘lng (Tb%bevﬁgt %R?espect
to the contai nerp{ot@t sampleDeserteaiging diyy takadmd orempsanie 2 ebedi ng
15 cl ai ms, charagd&dd,zeehé ni1khhabrt RASESINAGIE BPNMBELSRS AnteRhEdlion

t hrough-orifi Ceﬁ‘gijﬁqﬁ) hsokate fromithe i mTedltate y. adkgcenﬁt{ annul ar
chanber (102) artt§ht ERGed 1§ % Rt eaded  SHiR- A vetti &4F Shdt™% of™
rotational drivirepdiong sbimbeg.sai d receptacle into rotation. 20 8. Device

accordi ng tggany one of yithg spreeedbPEng! 8 NBe r&NATEGGIEhEeFotAciBAL oEN the
bottom (120a) of .the cover 120%' or in the hottom (IWJHOa% of the congal ner
(110), it conpridls FAVERRr gLoPNFi Cbe( 102RF S (e T ePTCHANDerP2fRES) . 25

9. Device accordinwgn t ¢haeny iohetof clidmbars Tot otBe chiriacy eringded readihat

bet ween the inl &ty Limer,@ndaibs FnachayigacGBanker dime 58650 agh8ide
conpri ses several concentric fixing and readl?r}ge ct;?a]}érretf)er .?10. Devi ce
: e

according to any-tie SHaRhRF pFRcédi g R PORAGH t h8t said
coaxi al cyl i2adr itciadd waltlhs th&l Tixéd2red@dtorls22) form ng separati ons between

t he successi ve annul ar r , , 44L0 onnr i r
openi ngs (11la, 111b, 1?%%@%1%%??25?9‘%1%%’; 491“286;12,%%1%? Ifg%g%alggté',‘ 122b,

122c¢) regul arl y B5RASt ributel 69BFAIMRY rik| FUEiH &r ¥A¥e 25110 DRYF cEhe
accordi ng to anyfixiggofadderdudiordidithn®leal MhtoC kdmaQhecagbsh | Withathéhe

receptacl e exhi t)clj:[ssct;[ahr%egegggr%!)e§papaermcpf tgerqi S(hiring 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,



25 JUNE 2002 - 26 12. Device according to any one of the precea?nﬁmﬁlg¥ﬁs,
characterized in that the container {110) is nmade from a transparent
material so as to allow reading of the | abeled fixed conponents in the
fixing and 5 readi ng chanber through the walls of said receptacle. 13.

Devi ce according to any one of clains 1 to 12, characterized in that it is
made from plastic. 14. Device according tQ one of clainms 1 to 13,
characterized in that in the fixing chanber “(103) it 10 conprises at | east
one receptor of the conponent to be dosed, said receptor being fixed on at

| east one of th.?mha' val l§ e, Lpe Hiﬁ”@% éo'irml%V' ge %&Q{‘&thlWelgf

clains 1 to 14 racterized 1n that sald receptor is fixed onthe 15
bott om wal | (110%69%'5thé’fconttQFners{lFEb}s 16‘a"E931\ﬁ ce dcchripRE t oP¥ne of

clains 1 to 15, c@:ktanfmig%rtlmad im $hid dhechatgd ehamber, ( BR2)ergaphnses a
| abel i ng el emeny Cae"catb'oef Ve %9%&{1‘8 H‘q%{?oocniﬁ%%&ehoﬁ%ﬂ%e%hfa%gﬁe F i ved

Devi ce accordi ng 10 of cI aracterized int
receptor is 5cho%férwlflrlorheaﬁﬁﬁg‘flbeférhﬁltﬁa‘dib@éowant| gens, conpl ementary

nucl ei ¢ acid sequences,pdring eGEARPOY ,f Ahe BREHd W Ve HOSHBEi 8 is

conponent s whi ch are; - ant| gens,. ANk ho P! d ucl ei. ¢ aC| d,se nces,
| i gands of the recep ors, eﬁ?}e"{ﬁ ce' a?‘cgtrd: ng 0 lgny orie~o crlal F?l%gl to

17, characteri zZefi¢hh timt qwuﬂﬁié?ﬁg bnd eediifygeitdeper thgopghl) the

divided into a vAriald tyaphuaagul ashaﬁlaekersm V\’QEQH ar&\flid@ed vutgal Iy
di fferent %ceptors ach in ended for f| rg)% g}r} gr adlré f di fferent
t&fi

| abel ed componeRtPrABIBY, e RERSFENG 16 dhar 78d%Pn 35

t hat an angul artgeehigringftet M‘ef pP%hey @memﬂqss dfefsaidewgiodugt wbdeptors so

as to consti tutrﬁrd@ e ke Safd O by HRRIRdi bR teakh¥i RHcOPhaBMh DI §i 8li zation
e

readi ng of said_device
9 the device or else bound by weak interaction (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



25 JUNE 2002 - 27 20. Device according to either of clainms 16 And'UNE, 2002
characterized in that the |labeling is perforned by physical or chem cal
means. 21. Device according to claim20, characterized in 5 that the

| abeling is performed with the aid of fluorescent particles and/or elenents
or ones which can be rendered fluorescent. 22. Device according to claim
21, characterized in that the particles_eéghblt a sufficient dianmeter, 10
greater than or equal to around 100 tines e dianeter of the conponent(sy
to be dosed and possess optical properties allowing their detectlon by
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fromthe other %ﬁ?ﬁ‘%trt'&‘l‘n%mﬁéf’gl 23 Fhe‘ed’elwtéé‘el LBt LpBHt 3 thew
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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 S 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 1is 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
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sample into said isolated inlet chamber so that the
labeled receptor will bind by strong interaction to the
corresponding component contained in 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 simultaneocusly 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 1is 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,
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1. Device for the qualitative and/or quantitative
dosing of at least one particular component in a
5 product sample by labeling and fixing, device
comprising a container (110) and a cover (120) which
are assembled to form a closed receptacle,
characterized in that said closed receptacle has a
vertical axis (101), in that the container (110) and
10 the cover (120) carry coaxial cylindrical walls (111,
112, 113; 121, 122, 123) which, while the container and
cover are being assembled, position themselves pairwise
one against the other thereby delimiting at least three
N 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 cylindrical walls (111, 112; 121, 122) forming
separations between the successive annular chambers
(162, 103, 104) each comprise at least one opening
(111la, 112a; 121a, 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 claim 1, characterized in
that said openings provided in the coaxial cylindrical

walls of the container (110) and of the cover (120) are
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10 positioning of these latter.
4. Device according to claim 3, characterized in
that 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
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
(123’a, 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 (123a) 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
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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).

5 6. Device according to any one of the preceding

claims, characterized in that the cover (120) comprises
a nipple (123b) on the external face of one of its
coaxial cylindrical walls (123) which 1is situated
outside the other cylindrical walls so as to form the

10 external peripheral edge of the receptacle, 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).

1. 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
compriée three openings (111a, 11ib, 11lc¢c, 112a, 112b,
112¢; 121a, 121b, 121c, 122a, 122b, 122¢) regqularly

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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walls of the chamber.
15. Device according to one of claims 1 to 14,

) characterized in that said receptor is fixed on the

15 bottom 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
componedt.

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

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

23. Device according to claim 21, characterized in
that the particles 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

process,
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S container in such a way as to put the inlet chamber
into communication with the fixing and reading chamber,
the discharge chamber being isolated from the other
annular chambers,

c) the device is rotated about its vertical

10 axis in such a way as to disperse by centrifugation in
each fixing and reading chamber the product sample
containing the labeled component, the latter then
binding by strong interaction to the fixed specific
receptors in each fixing and reading chamber,

15 d) the cover 1is 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 liquid 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
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chamber, by previously introducing into the product
sample a specific labeling element for each component
to be dosed, preferably in unfixed dry form, then by
5 introducing the product sample into said isolated inlet
chamber so that the 1labeling element will bind by
strong interaction to the corresponding component
contained in said product sample.
30. Process according to one of claims 27 to 29,
10 characterized in that the reading operation allowing
the detection of the labeled fixed component in the
fixing and reading chamber is carried out with the aid
of a CCD camera.
31. Process according to claim 30, characterized in
15 that the CCD 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.



