WD 03/ 020424 PCT/ GB02/ 04039 DESCRI PTI ON DEVI CE FOR USE I N FLU D ASSAY The
present invention relates to a device, apparatus and nethod for use in
fluid asswe.o3lomosparticular it relates to a device for usePcr/dBudp4d3bui d
assay, for exanple assays on blood and urine. Mre particularly, it
relates to a device for use in assays for glycated proteins in body fluid
sanpl es. PCT/ GB98/ 03586 di scl oses an apparatus for conducting an assay
conprising a first inlet, a second inlet, and an inlet port, the inlet port
being noveable relative to each of the said first and second inlets such
that the port can be brought intoprcgsid nication with each inlet in
turn as required, the inlet port Q@?@#@&E@ﬁggg a filter neans and/or a

bi nder retaining nmeans. In_the course _of conducting 'an assay, for exanple
to determ ne the presence DEV. B UsyE INEL UL A analytes in a sanple,
the sanple is separated into a first conmponent fraction and a second
conmponent fracti drhe prosens aventibceissrte atdefice,cippanatusand getlodst for nsdlinby
eluting a conpound held on the binder retaining nmeans. United Ki ngdom

Pat ent  Appl itgal Ly Ne: pRHAAEAH rdatdi &0 ASA Br GRMh B6dY Blid £eAdu&at i ng a fluid

assay which conpriSes a carousel nounted on a hub which has "an assay

conponent separation zone, The caraou i ajl u ] b which
provi des nule?‘f”&pire TR 3?1%?41%5“% ’ ?ﬁ(gereé’ev{cgfeaﬁ&’rﬁéeq%tgg%uég%n ea};&!a
plurality of chanbers which are‘non-conqﬁgicating ina first configuration
of the devi dise in gsyaysgleyelysated prateips mobpshyithud samples st chanber which

comuni cates through the separation zone with at |east one other chanber
in a second conf iRLIF/&iBW803B6tdiselosckearn apparatus for conducting an assay
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comprising a first inlet, a second inlet, and an inlet port, the inlet port being
moveable relative to each of the said first and second inlets such that the port can
be brought into liquid communication with each inlet in turn as required, the inlet
port accommodating a filter means and/or a binder retaining means. In the course
of conducting an assay, for example to determine the presence or absence of one
or more analytes in a sample, the sample is separated into a first component
fraction and a second component fraction, the second component fraction being
obtained by eluting a compound held on the binder retaining means.

United Kingdom Patent Application No: 0021887.5 discloses a device for
conductiﬁg a fluid assay which comprises a carousel mounted on a hub which has
an assay component separation zone. The carousel is rotatable about the hub
which provides multiple configurations of the device. The carousel has a plurality
of chambers which are non-communicating in a first configuration of the device.
The device further comprises a first chamber which communicates through the
separation zone with at least one other chamber in a second configuration of the

device.



WO 03/ 020424 PCT/ GB02/ 04039 2 United States Patent No: 5935858 relates to
a device and nethod for the isolation of one or nore conponents of a
sanpl e. TWe odiogibosed devi ce includes a reaction chanber PCatGBoeasi39one
reagent chanber containing a sealed, predeterm ned anount of reagent, at

| east one waste chanber, an entry port and a nechanismfor noving the
reacti on chanber sequentially into fluid comunication with each of these
ot her conponents. United States Patent Np: 5573951 discl oses a

mul ti-chanbered bl ood culture device for sinultaneously conducting two

bl ood culture test 'Rﬁfﬁmﬁg?ggﬁlgﬁggﬁggﬁﬁﬁﬁ%%fo Qk§m9§ﬁ%%@%ﬁ?§?Pﬁﬁyides an

integrated unit w a rotating val've asse receiving a

bl ood sanpl e, sinultgneously into two independent s | e vjals. |ndependent
cul tur e chamRelaOgH SHePrGRORREATRBRNTES o %%@Pgm T @58 Vicpirgladesol v
contai ning an aerobic growth nedi um and anot her culture chanber preferably
cont ai ni ng an reavdionchambeyy aile4st neelicagent Thambkrcosteininga saatefd, gured to i sol ate
the sanple vials and culture chanbers fromcontam nants of the external

envi ronnent . Ffadete@mﬁieidrmlddﬁeobﬂe@g&n,i ab bt otRl WeBteAha@bEY, Yn chirP Pt lafid a
si mul t aneously rel eased fromone sanple vile into one culture chanber and

from the ot her SAURIGE: ¥bohne il Saliliss HASE: SHlitiafly SHATREI. 10 ['s an obj ect

of the present 1Tnvention to~provi vi ce,” apparatus and nethod for use
in fluid assay whi ch faci.litates neasurenent of a predeterm ned quantity
of fluid sanfPEmgqsHond 1 Ol fREseQERIGOMRORGYMt | on accordingly provides a
device for use in fluid assay conprising a sanple reservoir for a fluid
sanpl e to be assaybutedtStates BajenrtN: 5573951 discloses a multi-chambered blood

culture device for simultaneously conducting two blood culture tests on a single
blood sample. This disclosure provides an integrated unit with a rotating blood
inlet valve assembly for receiving a blood sample simultaneously into two
independent sample vials. Independent culture chambers contain growth media,
one culture chamber preferably containing an aerobic growth medium and another
culture chamber preferably containing an anaerobic growth medium. The device
is configured to isolate the sample vials and culture chambers from contaminants
of the external environment. By rotating the blood inlet valve assembly, blood is
simultaneously released from one sample vile into one culture chamber and from
the other sample vial into the other culture chamber.

It is an object of the present invention to provide a device, apparatus and
method for use in fluid assay which facilitates measurement of a predetermined
quantity of fluid sample to be assayed.

The present invention accordingly provides a device for use in fluid assay
comprising a sample reservoir for a fluid sample to be assayed, the reservoir

having an inlet port and an outlet port, the device comprising a fluid sample



having an inlet port and an outlet port, the device conprising a fluid
sanpl e WO 03/ 020424 PCT/ GB02/ 04039 3 receiving zone in fluid comunication
with the woaneae4s via the inlet port and an excess fl ui @CIaERIRA4@et ecti on
zone in fluid conmmnication with the reservoir via the outlet port. The
device according to the invention enables a user to dispense accurately

and conveniently a predeterm ned quantity of a fluid sanple to be assayed
into the reservoir. The known quantitysof fluid sanple supplied to the
reservoir can then be assayed in accordance with known techni ques. In one

preferred enbodi .nent LNy k t he
fluid sanpl €° ?eéglgg\ﬁoﬂ%mz@ﬂg Cgﬁ%}%}ﬂ#&%?%ﬁéﬁl&%?%&?@%?ﬁ @gﬁrg&@g?fwﬁgchi eved
by capillary action. In this enbodi nent, K of the device according to the

i nvention, acessihadprmpl eéﬁﬁﬁ?”é@ﬁ FRpcdn é‘é}%?qrf’l‘}‘“%‘?atﬂntﬂ"&l APICEVQIE Vi@ ppl i ed
to the fluid sanple receiving zone and fluid sanple is then transferred to
t he reservoithe bytletpeains of capillary action, for exanple through a
capillary tube. In another preferred enbodi nent of the invention, fluid

comuni cation  betyegiddRcbilditigto SRRl EnteRe @fable® B ud? i dis, séB@cdr@t‘éBf voir is
at least partly achieved by capillary action. Thus, as fluid sanple is

transferred tg the Les rv0|r le is

,?L awn by ¢ aanﬁlcgfver%? ar_lpre?leter?i:ﬁgeci n%\?an'ﬁ%?gf écli ﬁind s:cu'n ezo gg B?s%%ﬂr glft(? @%r; l fr ?hm
e reservoir into e excess u npl e, det ecti o zone re erably, e

reservoi r hd&seyeiby Ehe kepyn ‘éfgféfl aﬁ@nél?c%‘g%hqdltﬁq?f TeSELKQIF eAyleBct i on

zone is in fluid conmuni catlon vmth the overflow regi on of the
be assayed in accordance with known techniques.

In one preferred embodiment of the invention, fluid communication
between the fluid sample receiving zone and the reservoir is at least partly
achieved by capillary action. In this embodiment of the device according to the
invention, an unknown or approximate quantity of fluid sample is supplied to the
fluid sample receiving zone and fluid sample is then transferred to the reservoir by
means of capillary action, for example through a capillary tube.

In another preferred embodiment of the invention, fluid communication
between the fluid sample detection zone and the reservoir is at least partly
achieved by capillary action. Thus, as fluid sample is transferred to the reservoir
and the reservoir fills up, fluid sample is drawn by capillary action, for example by
means of a capillary tube, from the reservoir into the excess fluid sample detection
zone.

Preferably, the reservoir has an overflow region and the excess fluid
sample detection zone is in fluid communication with the overflow region of the
reservoir.

In a further preferred embodiment of the invention, the device has a first



reservoir. In a further preferred enbodi nent of the invention, the device
has a first WO 03/020424 PCT/ GB02/ 04039 4 configuration in which fluid
comuni cawpooa/obEeneen the reservoir and each of the fl ui @CTaRRA403€Cei Vi Ng
zone and the excess fluid sanple detection zone is maintained and a second
configuration in which one or each of said fluid conmunications is broken.
In this enbodi nent, the neasured quantity of fluid sanple present in the
reservoir can be detached fromany fluidjsanple present in the fluid
sanpl e receiving zone, the excess fluid sanple detection zone or the
comuni cati ng regi gns .t her.ebet. 1 i i

regi on) andgf’rﬁe % V@Helf ﬁm‘ﬁecﬁ | l'nngitg’gl %%%ms{hé %%&(/Xﬂ ahd Pé((ﬂ{#etﬁévssay
device disclosed in Unlted Klngdoanatentlgﬁpllcatlon No: 0021887.5. In a
further pref SnidsnmhdEerivingzone ang the expesslud sanple deigelionzane is 4 sanpl e
detection zone is viewable through a lens aperture. The | ens aperture may
be situat edmainthined ded i second borsfigurationdiesviich esxlgr canll of sand @nident neans f or
the operator to detect the presence of excess fluid sanple in the excess

fluid sanpl eqdghmtdhlions % PRsken! MEtHIE SHBHGECR, tisiaBastiedRfantity Wfdlsanl e
i ndi cating that the reservoir is full. Preferabl y the reservoir of the

d d b
acsayed,  The SaeRi SEaRL0 s SR FRESS Hlaebiin ity Rlid AEpRAIRGLIE, 07

drive nmeans for use in autaqmated f|UId as % q devi ce accordlng to the
i nvention i stherflud gemplegeceiyag ronca thesyrcaty Huidsymple detection zone or the

communicating regions therebetween (including any reservoir overflow region)
and then supplied to a fluid assay means, for example the assay device disclosed
in United Kingdom Patent Application No: 0021887.5.

In a further preferred embodiment of the invention, the excess fluid sample
detection zone is viewable through a lens aperture. The lens aperture may be
situated in the device. This provides a ready and convenient means for the
operator to detect the presence of excess fluid sample in the excess fluid sample
detection zone, the presence of such excess fluid sample indicating that the
reservoir is full.

Preferably the reservoir of the device is sized to contain a preselected
quantity of the sample to be assayed.

The device according to the invention may be co-operable with drive

means for use in automated fluid assay.

The device according to the invention is intended for use in assaying fluid
samples, particularly body fluid samples such as blood and urine.

Preferably, the device according to the invention is co-operable with



sanples, particularly body fluid sanples such as bl ood and uri ne.
Preferably, the device according to the invention is co-operable with WO
03/ 020424wWB@3/HuBRL/ 04039 5 neans for assaying the fluid ParBs2/0iwsp
exanpl e neans such as those disclosed in co-pending United Ki ngdom Pat ent
Application No: 0021887.5. Accordingly, the invention further provides an
apparatus for fluid assay conprising a device in accordance with the
invention in co-operation with means fof assaying the fluid sanple. The
invention further provides a nethod for fluid assay conprising the steps
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sanple to be assayed in the excess fluid sanple detectlon zone of the
devi ce; ¢) op@@@h‘éngﬁ%@ééﬁlwm Pafen AppligatiomPoe004188he: r eservoir to a
device adapted for assaying the sanple; and d) assaying the fluid sanple.
In a particul arl y Azcefdaigledhe idvediiorefurthed protieles av apparaus for flaideassay pr ovi ded
a device in accordance with the invention in co-operation with a further

devi ce for eg&gﬁéihga debidk G AoRMAncd Wit bt ThbEoRaM 6 DpeRIBA WithHeahsCar ousel

nmount ed on a ving an assay conponent separatlon zone, the carousel
bei ng rotata?le about tgﬁ’é hub to provide multiple configurations of the
furt her devi &F assingthe SN paply ng a pl urallty of chanbers being

non- communi cating in a first configuration of th
The invention further provides a method for ﬂuld assay comprising the

steps of:

a) supplying a fluid to be assayed to the fluid sample receiving zone
of a device in accordance with the invention;

b) detecting excess fluid sample to be assayed in the excess fluid
sample detection zone of the device;

c) optionally supplying the fluid sample in the reservoir to a device
adapted for assaying the sample; and

d) assaying the fluid sample.

In a particularly preferred embodiment of the invention, there is provided a
device in accordance with the invention in co-operation with a further device for
effecting fluid assay, the further device comprising a carousel mounted on a hub
having an assay component separation zone, the carousel being rotatable about the
hub to provide multiple configurations of the further device, the carousel having a
plurality of chambers being non-communicating in a first configuration of the
further device, a first chamber communicating through the separation zone with at
least one other chamber in a second configuration of the further device. The

further device is in accordance with co-pending U.K. Application No: 0021887.5.



further device, a first chanber conmmunicating through the separation zone
with at |east one other chanber in a second configuration of the further
devi ce. TWe o3femeher device is in accordance with co- pendiPeg/dRBoK/04039
Application No: 0021887.5. WD 03/020424 PCT/ GB02/04039 6 In this

enbodi ment the hub of the further device may carry the device according to
the invention. For exanple, the device of the invention nay conprise a cap
carried on the hub of the further deviée, the cap covering the carousel in
use of the device, the cap conprising a reservoir having an inlet port and

an outl et prihis eaMddink R hubUTHd Sirther devidewha) Gagphedseagictomdngzione in
fluid conmunication with the reservoir via the inlet port and an excess
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the outlet po N'a nore préferre there is
provided a devjce i cecordance with the inventi in co-operation with a
further dev§a@ae ?Pthag’é‘grogafﬁgfgﬁﬁﬁrtdﬁ?“&&tb%ﬁ% ﬁ@veﬂpag%pﬁrwﬂ ’6‘r’rlsfx|8£ 0021887. 5
further conprising a means for breaking an airtight seal disposed in at

| east one othedhece Hberbaprcompisggeciesdreoie sreiniet ppritapd ap pBdEPOT nvent i on
will now be described wth reference to the Figures by way of exanple

only. The esfofliti®dondestis Hfed sifipleRe@bing garde flvid dontrhenit#tin with t he
preferred enbodi nents herei nbefore described wth suitable adaptation the

cap region @t AR A656 'Eﬂetlﬁ%’# g&@%ﬁ ABAcessUli§ Barhfle dbfesfdd zdns ih Alugiccor dance

with the inventioninits ader aspects, could be used in conjunction

with the other types of.fl.uid assay. devi Figure 1 is a perspective view
of a devi cecqr?fn&%'f%ti‘@awglélt%r???r‘f%]é%ﬁﬁk‘ﬁe(?@i%%or!t'i n co-operation with an assay

conponent separation device according to U K . ) .
In a more preferred embodiment of the invention, there is provided a

device in accordance with the invention in co-operation with a further device in
accordance with co-pending UK Application No. 0021887.5 further comprising a
means for breaking an airtight seal disposed in at least one of the chambers.

A specific embodiment of the present invention will now be described
with reference to the Figures by way of example only. The embodiment described
is in accordance with the last of the preferred embodiments hereinbefore described
with suitable adaptation the cap region of the described embodiment, which in
itself is in accordance with the invention in its broader aspects, could be used in
conjunction with the other types of fluid assay device.

Figure 1 is a perspective view of a device in accordance with the invention
in co-operation with an assay component separation device according to U.K.
0021887.5. The assay component separation device is disassembled in Figure 1.

Figure 2 shows a perspective view of the device of Figure 1 after assembly
of the assay component separation device but before receiving a blood sample to

be assayed.



0021887.5. The assay conponent separation device is disassenbled in Figure
1. Figure 2 shows a perspective view of the device of Figure 1 after
assenbl y wofosihm2eassay conponent separation device but befPeraGBoRO#139i Ng a
bl ood sanple to be assayed. WO 03/020424 PCT/ GB02/ 04039 7 Figure 3 shows
the device of Figure 2 after supply of the blood to be assayed. Figure 4a
shows a cut away perspective view of a device in accordance wth the

i nvention shortly after supply of body fhuid thereto. Figure 4b shows the
device of Figure 4a a short tinme thereafter. Figure 4c shows the device of

[ b h ile | : I . h he deyi f _Fi
hort whi| o 1 ator Fieape PRYS e dcuichidiatte RARKP nlphly 00 Balle be%y 70

accordance with the invention in co-operation with an assay conponent
separation deédsayed.101 according to co-pending United Ki ngdom Pat ent
Application No: 0021887.5 Before describing device 1 in accordance with the
i nvention, the worHigurg 4achows s ayt aveayqmnpettivvepew af adevide i aofdddhce | | now
be briefly described. Assay conponent separation device 101 conprises a

carousel 102 yii0ih@tfdhtoR BHEHIS deRsdplT bba3 Mo @lrebhen the assay

conponent separation device is assénbled, 1s disposed in a conplinentary

shaped housi ng 104.. ousel 102 | vided Into Luraldty of chanbers.
There are 3 opti cgilgurg%g)s éwgfhel(%é'?%fgg?guﬁ%a%%r&ﬁl?lgatgeéﬁﬁe&hanbers 108,

109, 110. The 6 chanbers _are radially_di spgosed about hub 103 (when
assenbl ed) and ar &'1gHF4fgheWs Hegleyige 08 Figure 4b a short while later.

Figure 4d shows the device of Figure 4¢ a short while later.

Referring to Figure 1 there is shown a device 1 in accordance with the
invention in co-operation with an assay component separation device 101
according to co-pending United Kingdom Patent Application No: 0021887.5

Before describing device 1 in accordance with the invention, the working
of assay component separation device 101 will now be briefly described.

Assay component separation device 101 comprises a carousel 102
rotatably mounted on a hub 103 which (when the assay component separation
device is assembled, is disposed in a complimentary shaped housing 104.
Carousel 102 is divided into a plurality of chambers. There are 3 optical
chambers, 105, 106, 107 and 3 reagent chambers 108, 109, 110. The 6 chambers
are radially disposed about hub 103 (when assembled) and are arranged into pairs
which are disposed diametrically opposite one another. Each pair comprises a
reagent chamber and an optical chamber. In the case of an assay for determining
glycated and non-glycated hemoglobin the reagent chambers 108, 109, 110
contained respectively:

a) a buffer and an amino phenyl boronate agarose (aPBA) matrix;



whi ch are di sposed dianetrically opposite one another. Each pair conprises
a reagent chanber and an optical chanber. In the case of an assay for

det er m niwg@ 03@bosesaat ed and non- gl ycat ed henogl obi n t he reagemtGRamnisers 108,
109, 110 contained respectively: a) a buffer and an am no phenyl boronate
agarose (aPBA) matrix; WD 03/020424 PCT/ GB02/04039 8 b) a wash buffer;
and c) an eluting buffer. Each chanber pair can be brought into |liquid
comuni cation via a channel (not shown)gdisposed in hub 103 when carousel
102 is rotated about hub 103. In use device 101 is nounted vertically in an
apparatus conprising drive A sanple, for exanple a blood sanple, is
| oaded in the fir%& reédﬁﬁ*'q%%&ﬁﬁg 108 via aperture 111 with device 101
ina first configuration in which there is no fluid conmuni cation between
reagent chanber 168 andnielwingdiudfeetrical |y opposed optical chanmber 107.

Once aperture 11 has been sealed device 101 is rotated back and forth
through 120 to en®acke chdiabaygir can b bepughtitito liquid bomneminatibe viac dhaon¢li t at e

|l ysing of the red blood cells thereby liberating the henoglobin. Device

101 is left g&g_sﬁ witfdi ASs LA T DEhIEREBudeh S0 Tis ¥6@tc@dibotuatmaloabi n present
in the sanpl in e aPBA affinity matri x. Once m xed carousel 102 is

hel d in pl ace suc the, fi.rst e cha above
the first opti caI e 13%%%@%?8%%1% m E%?‘é\qa%%ﬁssuoéﬁﬂ?%&?to&?‘geagent

chanber 108 connunlcates wi th optical chanber 107 _via %_tube not shown),
whi ch cont ai meeaas.f Ajsemples oy gxampie a blood sample, is loaded in the first reagent

chamber 108 via aperture 111 with device 101 in a first configuration in which
there is no fluid communication between reagent chamber 108 and its
diametrically opposed optical chamber 107. Once aperture 11 has been sealed
device 101 is rotated back and forth through 120° to ensure thorough mixing, and
in this example to facilitate lysing of the red blood cells thereby liberating the
hemoglobin. Device 101 is left for 60-90 seconds during which the glycated
hemoglobin present in the sample binds to the aPBA affinity matrix.

Once mixed carousel 102 is held in place such that the first reagent
chamber 108 is disposed above the first optical chamber 107 and hub 103 is
rotated such that reagent chamber 108 communicates with optical chamber 107
via a tube (not shown), which contains a frit, in hub 103.

The contents of reagent chamber 108 collect in optical chamber 107 which
contains the non-glycated hemoglobin present in the original sample. The aPBA
affinity matrix collects in the tube frit (not shown) in hub 103.

Hub 103 is then held in place and carousel 102 is rotated a further 60°
such that second reagent chamber 109 is brought into liquid communication with

optical chamber 105 in a third configuration of device 101. This presents a wash



The contents of reagent chanber 108 collect in optical chanber 107 which
contains the non-gl ycated henogl obin present in the original sanple. The
aPBA af fwoiosp2eadiri x collects in the tube frit (not showrCTiGBoLO®3203. Hub
103 is then held in place and carousel 102 is rotated a further 60 such

t hat second reagent chanber 109 is brought into |liquid comrunication with
optical -chanber 105 in a third configuration of device 101. This presents a
wash WO 03/ 020424 PCT/ GB02/04039 9 for yse and rel ease of non-specifically
bound non-gl ycat ed heanIobin fromthe aPBA affinity matrix bound on the

tube frit (n sho ) I h further 60
the third re;}éﬁﬁeaﬁa F{l%ase %%&%ﬁea&ll | ng {lﬁgn gﬁrc?ﬁeﬁgle%lggﬁp }nyfﬁ §H
presented, in_a fourth configuration of device 1Q1. The el ution buffer
renoves the GPRAheldurtyapaigr by @‘ﬁt‘ﬂb?ef“éﬁ@ﬁ\s%ﬁ% )rftyb 183¢ ri x and i s
collected in optical chanber 106 for spectrophotonetric analysis. Referring
now t o device 1 i Mmaoxaimgpoacaisel 102 Wyhefurtheedd 9 the thitd whgent ahdnibes 110

enbodi ment, is nmounted in hub 103 of device 101, device 1 conprises a cap 2

which, in Us%oﬁfauﬂﬂg’ ﬂfe%lﬂtlﬂg’boﬁﬁfbﬁﬁ@fwfé%élﬁéﬂ M 4 fof@dofigdi@fion BF @&vicecar ousel
102. Device 1 conprises a fluid sanple receiving zoné 3 which is in fluid

comuni cati o 0 Ls shown in
figure 1) b Oﬁégﬁg glﬁlogbggfﬁf N gsﬁg ng' cfped emc%ﬁ)bin?umttﬁ aﬁBéﬂ%ﬁ" es a

| ens aperture 5 for _view na the contents of a excess fluid sanple

detecti on zoreatfilgnd srralcteth i orfisrbchamber H9G,fir spertionboiemgtis aral¥sifrount ed on

the hub of device 101 when device 101 is assenbled. The assenbl ed
arrangenment i s sh®efeppmgamow to detiee ddulia¢doodanoé with the invention which, in this

embodiment, is mounted in hub 103 of device 101, device 1 comprises a cap 2
which, in use of device 1 in co-operation with device 101 covers carousel 102.
Device 1 comprises a fluid sample receiving zone 3 which is in fluid
communication (not shown in figure 1) with a reservoir (also not shown in figure
1) by means of a capillary tube 4. Device 1 further comprises a lens aperture 5 for
viewing the contents of a excess fluid sample detection zone (not shown in figure
1).

Figure 2 shows device 1 mounted on the hub of device 101 when device
101 is assembled. The assembled arrangement is shown prior to the addition of a
blood sample to sample receiving zone 3.

Figure 3 shows a blood sample being supplied to sample receiving zone 3
of device 1.

Figure 4a shows a partially cut away view of device 1 mounted on hub 103
of a device 101, all of which except for hub 103 is not shown in figure 4a, 4b, 4¢
of 4d. In figure 4a a blood fluid sample is shown in sample receiving zone 3

shortly after being supplied thereto. The blood sample is drawn by capillary



bl ood sanple to sanple receiving zone 3. Figure 3 shows a bl ood sanple
being supplied to sanple receiving zone 3 of device 1. Figure 4a shows a
parti al | ywous/oamway view of device 1 nounted on hub 103 ofPCa/GReioes9101,
all of which except for hub 103 is not shown in figure 4a, 4b, 4c of 4d.
In figure 4a a blood fluid sanple is shown in sanple receiving zone 3
shortly after being supplied thereto. The bl ood sanple is drawn by
capi | lary WO 03/020424 PCT/ GB02/ 04039 1f}y action through tube 4 into
reservoir 6. Figure 4b shows the device of figure 4a a short while |ater,
at which point .. r rvoirn 106.is ¢C etely full. However, the operator
cannot yet sé%m?ﬁﬁ@%P gbﬁg%dagVFgggg?%Tigure 4b because reservoir 6 is, in
use of the device, hidden fromview Figure 4c shows the device of figure
4b a short whil e |Bigare 4toshoms thodevicsnl fieasedapshorewhileslatrsecat whisknoiny
capillary action through tube 7 into an excess sanple detection zone 8
vi ewabl e t hr aesgrvoied86 épemipletely4nll AHowever, tHeagperatdrivanndtyet sdeahisiis tll e t o
detect the presence of excess bl ood sanple through I ens aperture 4 and

knows that reggicéQfffiglnd 8b BARLEERIoif 6ld, in 4de Jf&l%e%ié&dhﬂax? fukd gty excess

bl ood sanple drawn by capillary action fromthe overfflow of reservoir 6 is

contained in an overflo |1 9. . Once . t.he operator has detect excess
fluid sanple in zolﬁig["%f ans%yﬁél}ee%eywe%g %At ﬁ'roéts‘@]?’&o%a CLe UVEHQYY Ot 5 2
can then be rotated to break the fluid conmmunication between reservoir 6
and capi | | ar ye3ehYdE 6 hag hepnrdrawp by sepillaryagtign thyeushytibn 2 dntganskeasy of fl ui d
sanple remaining in reservoir 6 can then be supplied

sample detection zone 8 viewable through lens aperture 4. At this stage, the

operator is able to detect the presence of excess blood sample through lens
aperture 4 and knows that reservoir 6 is completely full.

In figure 4d any further excess blood sample drawn by capillary action
from the overflow of reservoir 6 is contained in an overflow well 9.

Once the operator has detected excess fluid sample in zone 8 and thereby
knows that reservoir 6 is full, cap 2 can then be rotated to break the fluid
communication between reservoir 6 and capillary tubes 4 and 7. The accurately
determined quantity of fluid sample remaining in reservoir 6 can then be supplied
to an assay component separation device, for example 101 of figure 1 to aperture

111 thereof. An assay procedure can then take place.



to an assay conponent separation device, for exanple 101 of figure 1 to
aperture 111 thereof. An assay procedure can then take place. WO 03/020424
PCT/ GB02/W0M3920424 CLAIMS 1. A device for use in fluid aPSIGRIROPBZISI Ng a
sanple reservoir for a fluid sanple to be assayed, the reservoir having an
inlet port and an outlet port, the device conprising a fluid sanple
receiving zone in fluid communication with the reservoir via the inlet
port and an excess fluid sanple detecti zone in fluid comrunication with
the reservoir via the outlet port. 2. A device according to claim1l wherein
fluid communication between the fluig,s e receiving zone and the
reservoir is at least partly achievedzgﬁgi@%pillary action. 3. A device
according to claim1 or claim2 wherein fluid communication _between the
fluid sanpl e det eckiBrfleyisgdorng in Huidrassasrqppinrising spampdeeserygitfpya flaichi eved
by capillary action. 4. A device according to any one of clains 1 to 3

wher ei n t he raseietoibe askagdathe csenvbirdavinggindnleapatt trtbareoutks poit) thed sanpl e
detection zone is in fluid communication with the overflow region of the

reservoir. 5-de@ic@%8hﬁ;?isﬁ1l%caoﬂ1ﬂh BenpIR r&deYyiRE Sork inFhAd EinhubRatio @¥hitge & fi st

configuration in which fl'uid comunication between the reservoir and each
Sone i s | mai AT TBH i e SR LS et SHTRR RIS Lo GHE BTiiheh of s d
fluid communications is broken. |
communication with the reservoir via the outlet port.
2. A device according to claim 1 wherein fluid communication between
the fluid sample receiving zone and the reservoir is at least partly achieved by
capillary action.
3. A device according to claim 1 or claim 2 wherein fluid communication
between the fluid sample detection zone and the reservoir is at least partly
achieved by capillary action.
4. A device according to any one of claims 1 to 3 wherein the reservoir
has an overflow region and the excess fluid sample detection zone is in fluid
communication with the overflow region of the reservoir.
5. A device according to any one of claims 1 to 4 having a first
configuration in which fluid communication between the reservoir and each of the
fluid sample receiving zone and the excess fluid sample detection zone is
maintained and a second configuration in which one or each of said fluid
communications is broken.

6. A device according to any one of claims 1 to 5 wherein the excess fluid

sample detection zone is viewable through a lens aperture.



6. A device according to any one of clains 1 to 5 wherein the excess fluid
sanpl e detection zone is viewable through a | ens aperture. WO 03/020424
PCT/ GB02/Wo®3920422 7. A device according to any one of cl @CTGE204036
wherein the reservoir is sized to contain a pre-selected quantity of the
sanple to be assayed. 8. A device according to any one of claims 1 to 7
which is co-operable wth drives neans for use in automated fluid assay.
9. A device according to any one of cla%gs 1 to 8 for use in assayi ng body
fluid sanpl es such as bl ood and uri ne. . A device according to any one of
claims 1 to 9 whigh is co-operable with ans. for A -l i d
sanple. 11. An ap ar’sag?}’écef%fmrfjfr{%ta a&%é’ﬂ?/ogglﬁlﬁ?sl lsf%’n%%Eér evt?g(raésgﬁ’oleallc%ordance
with any one of clainms 1 to 10 in co-operation with nmeans for assaying the
fluid sanplsizedi®. cqmamamwseflwtedfquana%&ébgswwq@%@aYFHe steps of: a)
supplying a fluid to be assayed to the fluid sanple receiving zone of a
devi ce accordi ng 80 Aaaviewcoiding taiany ode bHclains bio Hehiebts egoporablss f | ui d
sanple to be assayed in the excess fluid sanple detection zone of the
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9. A device according to any one of claims 1 to 8 for use in assaying body
fluid samples such as blood and urine.

10. A device according to any one of claims 1 to 9 which is co-operable
with means for assaying the fluid sample.

11. An apparatus for fluid assay comprising a device in accordance with
any one of claims 1 to 10 in co-operation with means for assaying the fluid
sample.

12. A method for fluid assay comprising the steps of:

a) supplying a fluid to be assayed to the fluid sample receiving zone
of a device according to any one of claims 1 to 10;

b) detecting excess fluid sample to be assayed in the excess fluid
sample detection zone of the device;

c) optionally supplying the fluid sample in the reservoir to a device
adapted for assaying the sample; and

d) assaying the sample.



