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Description

[0001] The present invention relates to a device, ap-
paratus and method for use in fluid assay. In particular
it relates to a device for use in body fluid assay, for ex-
ample assays on blood and urine. More particularly, it
relates to a device for use in assays for glycated proteins
in body fluid samples.

[0002] PCT/GB98/03586 discloses an apparatus for
conducting an assay comprising a first inlet, a second
inlet, and an inlet port, the inlet port being moveable rel-
ative to each of the said first and second inlets such that
the port can be brought into liquid communication with
each inletin turn as required, the inlet port accommodat-
ing 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 com-
pound held on the binder retaining means.

[0003] United Kingdom Patent Application No:
0021887.5discloses a device for conducting afluid 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 config-
urations of the device. The carousel has a plurality of
chambers which are non-communicating in a first con-
figuration of the device. The device further comprises a
first chamber which communicates through the separa-
tion zone with at least one other chamber in a second
configuration of the device.

[0004] United States Patent No: 5935858 relates to a
device and method for the isolation of one or more com-
ponents of a sample. The disclosed device includes a
reaction chamber, at least one reagent chamber contain-
ing a sealed, predetermined amount of reagent, at least
one waste chamber, an entry port and a mechanism for
moving the reaction chamber sequentially into fluid com-
munication with each of these other components.
[0005] United States Patent No: 5573951 discloses a
multi-chambered blood culture device for simultaneously
conducting two blood culture tests on a single blood sam-
ple. This disclosure provides an integrated unit with a
rotating blood inlet valve assembly for receiving a blood
sample simultaneously into two independent sample vi-
als. Independent culture chambers contain growth me-
dia, one culture chamber preferably containing an aero-
bic growth medium and another culture chamber prefer-
ably containing an anaerobic growth medium. The device
is configured to isolate the sample vials and culture cham-
bers from contaminants of the external environment. By
rotating the blood inlet valve assembly, blood is simulta-
neously released from one sample vile into one culture
chamber and from the other sample vial into the other
culture chamber.

[0006] Itis an object of the present invention to provide
a device, apparatus and method for use in fluid assay
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which facilitates measurement of a predetermined quan-
tity of fluid sample to be assayed.

[0007] The present invention accordingly provides a
device for use in fluid assay comprising a sample reser-
voir for a fluid sample to be assayed, the reservoir having
an inlet port and an outlet port, the device comprising a
fluid sample receiving zone in fluid communication with
the reservoir via the inlet port and an excess fluid sample
detection zone in fluid communication with the reservoir
via the outlet port, wherein the device has a first config-
uration in which fluid communication between the reser-
voir 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; The measured quantity of flu-
id sample present in the reservoir can be detached from
any fluid sample present in the fluid sample receiving
zone, the excess fluid sample detection zone or the com-
municating regions therebetween (including any reser-
voir overflow region) and then supplied to a fluid assay
means, for example the assay device disclosed in United
Kingdom Patent Application No: 0021887.5.

[0008] The device according to the invention enables
a user to dispense accurately and conveniently a prede-
termined quantity of a fluid sample to be assayed into
thereservoir. The known quantity of fluid sample supplied
to the reservoir can then be assayed in accordance with
known techniques.

[0009] In one preferred embodiment of the invention,
fluid communication between the fluid sample receiving
zone and the reservoir is at least partly achieved by cap-
illary 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.

[0010] In another preferred embodiment of the inven-
tion, fluid communication between the fluid sample de-
tection 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.

[0011] 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.
[0012] In a further preferred embodiment of the inven-
tion, the excess fluid sample detection zone is viewable
through a lens aperture. The lens aperture may be situ-
ated 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.

[0013] Preferably the reservoir of the device is sized
to contain a preselected quantity of the sample to be as-
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sayed.
[0014] The device according to the invention may be
co-operable with drive means for use in automated fluid
assay.
[0015] The device according to the invention is intend-

ed for use in assaying fluid samples, particularly body
fluid samples such as blood and urine.

[0016] Preferably, the device according to the inven-
tionis co-operable with means for assaying the fluid sam-
ple, for example means such as those disclosed in co-
pending United Kingdom Patent Application No:
00218875

[0017] Accordingly, the invention further provides an
apparatus for fluid assay comprising a device in accord-
ance with the invention in co-operation with means for
assaying the fluid sample.

[0018] Theinventionfurther provides 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 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 reser-
voir to a device adapted for assaying the sample; and
d) assaying the fluid sample.

[0019] 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 ef-
fecting fluid assay, the further device comprising a car-
ousel mounted on a hub having an assay component
separation zone, the carousel being rotatable about the
hub to provide multiple configurations of the further de-
vice, the carousel having a plurality of chambers being
non-communicating in a first configuration of the further
device, a first chamber communicating through the sep-
aration 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. In this embodiment the hub of the further de-
vice may carry the device according to the invention. For
example, the device of the invention may comprise a cap
carried on the hub of the further device, the cap covering
the carousel in use of the device, the cap comprising a
reservoirhaving aninlet portand anoutlet portand further
comprising a fluid sample receiving zone in fluid commu-
nication with the reservoir via the inlet port and an excess
fluid sample detection zone in fluid communication with
the reservoir via the outlet port.

[0020] Thedeviceinaccordance with the invention can
be used in co-operation with a further device in accord-
ance with co-pending UK Application No.0021887.5 fur-
ther comprising a means for breaking an airtight seal dis-
posed in at least one of the chambers.

[0021] A specific embodiment of the present invention
will now be described with reference to the Figures by
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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 accord-
ance 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 sep-
aration device but before receiving a blood sample
to be assayed.

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 with the invention shortly after
supply of body fluid thereto.

Figure 4b shows the device of Figure 4a a short time
thereafter.

Figure 4c shows the device of Figure 4b a short while
later.

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

[0022] 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

[0023] Before describing device 1 in accordance with
the invention, the working of assay component separa-
tion device 101 will now be briefly described.

[0024] Assay component separation device 101 com-
prises a carousel 102 rotatably mounted on a hub 103
which (when the assay component separation device is
assembled, is disposed in acomplimentary shaped hous-
ing 104. Carousel 102 is divided into a plurality of cham-
bers. 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 respec-
tively:

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

b) a wash buffer; and

c) an eluting buffer.

[0025] Each chamber pair can be brought into liquid
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communication via a channel (not shown) disposed in
hub 103 when carousel 102 is rotated about hub 103.
[0026] In use device 101 is mounted vertically in an
apparatus comprising drive means. A sample, for exam-
ple a blood sample, is loaded in the first reagent chamber
108 via aperture 111 with device 101 in a first configura-
tion in which there is no fluid communication between
reagent chamber 108 and its diametrically opposed op-
tical chamber 107. Once aperture 111 has been sealed
device 101 is rotated back and forth through 120° to en-
sure thorough mixing, and in this example to facilitate
lysing of the red blood cells thereby liberating the hemo-
globin. Device 101 is left for 60-90 seconds during which
the glycated hemoglobin present in the sample binds to
the aPBA affinity matrix.

[0027] 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.

[0028] The contents of reagent chamber 108 collect in
optical chamber 107 which contains the non-glycated he-
moglobin present in the original sample. The aPBA af-
finity matrix collects in the tube frit (not shown) in hub 103.
[0029] 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 for use and release of non-specifically
bound non-glycated hemoglobin from the aPBA affinity
matrix bound on the tube frit (not shown) of hub 103.
[0030] On rotating carousel 102 by a further 60° the
third reagent chamber 110 containing the eluting solution
is presented, in a fourth configuration of device 101. The
elution buffer removes the glycated hemoglobin from the
aPBA affinity matrix and is collected in optical chamber
106 for spectrophotometric analysis.

[0031] Referring now to device 1 in accordance 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 receiv-
ing 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).
[0032] Figure 2 shows device 1 mounted on the hub
of device 101 when device 101 is assembled. The as-
sembled arrangement is shown prior to the addition of a
blood sample to sample receiving zone 3.

[0033] Figure 3 shows a blood sample being supplied
to sample receiving zone 3 of device 1.

[0034] 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, 4c of
4d. In figure 4a a blood fluid sample is shown in sample
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receiving zone 3 shortly after being supplied thereto. The
blood sample is drawn by capillary action through tube
4 into reservoir 6.

[0035] Figure 4b shows the device of figure 4a a short
while later, at which point reservoir 6 is completely full.
However, the operator cannot yet see this in the device
of figure 4b because reservoir 6 is, in use of the device,
hidden from view.

[0036] Figure 4c shows the device of figure 4b a short
while later. Overflow from reservoir 6 has been drawn by
capillary action through tube 7 into an excess 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.

[0037] 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.

[0038] 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 commu-
nication between reservoir 6 and capillary tubes 4 and
7. The accurately determined quantity of fluid sample re-
maining 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.

Claims

1. A device for use in fluid assay comprising a sample
reservoir for a fluid sample to be assayed, the res-
ervoir (6) having an inlet port and an outlet port, the
device comprising a fluid sample receiving zone (3)
in fluid communication with the reservoir via the inlet
port and an excess fluid sample detection zone (8)
in fluid communication with the reservoir via the out-
let port wherein the device has 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.

2. A device according to claim 1 wherein fluid commu-
nication between the fluid sample receiving zone and
the reservoir is at least partly achieved by capillary
action.

3. Adevice 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. Adevice accordingto anyone of claims 1 to 3 where-
in the reservoir has an overflow region and the ex-
cess fluid sample detection zone is in fluid commu-
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nication with the overflow region of the reservoir.

Adevice as claimed in any one of claims 1 to 4 where-
in rotational movement between the first and second
configurations breaks the fluid communication be-
tween the reservoir and each of the fluid sample re-
ceiving zone and the excess fluid sample detection
zone.

A device according to any one of claims 1 to 5 where-
in the excess fluid sample detection zone is viewable
through a lens aperture.

A device according to any one of claims 1 to 6 where-
in the reservoir is sized to contain a pre-selected
quantity of the sample to be assayed.

A device according to any one of claims 1 to 7 which
is co-operable with drives means for use in automat-
ed fluid assay.

A device according to any one of claims 1 to 8 for
use in assaying body fluid samples such as blood
and urine.

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

ple.

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.

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.

Patentanspriiche

1.

Vorrichtung zur Verwendung bei der Flussigkeitsun-
tersuchung, umfassend einen Probebehalter fir ei-
ne zu untersuchende Flissigkeitsprobe, wobei der
Behalter (6) einen Einlasskanal und einen Auslas-
skanal aufweist, wobei die Vorrichtung eine Flissig-
keitsproben-Aufnahmezone (3), die Gber den Einlas-
skanal mit dem Behalter in Fllssigkeitsverbindung
steht und eine Flissigkeitsprobeniberschuss-Er-
kennungszone (8), die Uber den Auslasskanal mit
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10.

1.

dem Behalter in Flissigkeitsverbindung steht, um-
fasst, wobei die Vorrichtung eine erste Konfiguration
hat, in der die jeweilige Flussigkeitsverbindung zwi-
schen dem Behalter und der Flissigkeitsproben-
Aufnahmezone und der Flussigkeitsprobeniiber-
schuss-Erkennungszone aufrecht erhalten wird und
eine zweite Konfiguration, in der eine oder jede der
Flissigkeitsverbindungen unterbrochen ist.

Vorrichtung nach Anspruch 1, wobei die Flissig-
keitsverbindung zwischen der Flissigkeitsproben-
Aufnahmezone und dem Behélter mindestens teil-
weise durch Kapillarwirkung erreicht wird.

Vorrichtung nach Anspruch 1 oder Anspruch 2, wo-
bei die Flussigkeitsverbindung zwischen der Flis-
sigkeitsproben-Erkennungszone und dem Behalter
mindestens teilweise durch Kapillarwirkung erreicht
wird.

Vorrichtung nach einem der Anspriiche 1 bis 3, wo-
bei der Behalter eine Uberlaufregion hat und die
Flussigkeitsprobeniiberschuss-Erkennungszone in
Fliissigkeitsverbindung mit der Uberlaufregion des
Behalters steht.

Vorrichtung nach einem der Anspriche 1 bis 4, wo-
bei Drehbewegung zwischen der ersten und der
zweiten Konfiguration die jeweilige Flissigkeitsver-
bindung zwischen dem Behélter und der Flissig-
keitsproben-Aufnahmezone und der Flissigkeits-
probentuberschuss-Erkennungszone unterbricht.

Vorrichtung nach einem der Ansprtche 1 bis 5, wo-
bei die Flissigkeitsprobeniberschuss-Erkennung-
zone durch ein Schauglas beobachtbar ist.

Vorrichtung nach einem der Anspriiche 1 bis 6, wo-
bei die GroRe des Behélters so bemessen ist, dass
er eine vorherbestimmte Menge der zu untersuchen-
den Probe aufnehmen kann.

Vorrichtung nach einem der Ansprtche 1 bis 7, die
fur die Verwendung bei der automatischen Fliissig-
keitsuntersuchung mit Antriebsmitteln zusammen
wirksam ist.

Vorrichtung nach einem der Anspriche 1 bis 8 fir
die Verwendung bei der Untersuchung von Kérper-
flissigkeitsproben, wie beispielsweise Blut oder
Urin.

Vorrichtung nach einem der Anspriiche 1 bis 9, die
mit Mitteln zur Untersuchung der Fliissigkeitsprobe
zusammen wirksam ist.

Vorrichtung zur Flissigkeitsuntersuchung, umfas-
send eine Vorrichtung nach einem der Anspriiche 1
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bis 10 in Zusammenwirkung mit Mitteln zum Unter-
suchen der Flissigkeitsprobe.

12. Verfahren zur Flissigkeitsuntersuchung, umfas-

send folgende Schritte:

a) Zuflhren einer zur untersuchenden Flissig-
keit an die Flussigkeitsproben-Aufnahmezone
einer Vorrichtung nach einem der Anspriiche 1
bis 10;

b) Erkennen von Uberschuss der zu untersu-
chenden Flussigkeitsprobe in der Flissigkeits-
probenuberschuss-Erkennungszone der Vor-
richtung;

c) optionales Zuflihren der Flissigkeitsprobe im
Behéalter an eine zum Untersuchen der Probe
angepasste Vorrichtung; und

d) Untersuchen der Probe.

Revendications

Dispositif destiné a étre utilisé dans I'analyse de flui-
des qui comprend un réservoir a échantillon pour un
échantillon fluide a analyser, le réservoir (6) com-
portant un orifice d’entrée et un orifice de sortie, le
dispositif comprenant une zone de réception
d’échantillon fluide (3) en communication fluidique
avec le réservoir par l'intermédiaire de I'orifice d’en-
trée etune zone de détection de I'exces d’échantillon
fluide (8) en communication fluidique avec le réser-
voir par l'intermédiaire de I'orifice de sortie ou le dis-
positif a une premiére configuration dans laquelle la
communication fluidique entre le réservoir et chacu-
ne de la zone de réception d’échantillon fluide et de
la zone de détection de I'excés d’échantillon fluide
est maintenue et une deuxiéme configuration dans
laquelle I'une ou chacune desdites communications
fluidiques est interrompue.

Dispositif selon la revendication 1 dans lequel la
communication fluidique entre la zone de réception
d’échantillon fluide et le réservoir est au moins en
partie obtenue par action capillaire.

Dispositif selon la revendication 1 ou 2 dans lequel
la communication fluidique entre la zone de détec-
tion d’échantillon fluide et le réservoir est au moins
en partie obtenue par action capillaire.

Dispositif selon 'une quelconque des revendications
1 a 3 dans lequel le réservoir comporte une zone de
débordement et la zone de détection de I'excés
d’échantillon fluide est en communication fluidique
avec la zone de débordement du réservoir.

Dispositif selon 'une quelconque des revendications
1 a4 dans lequel le mouvement de rotation entre les
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10.

1.

12,

premiére et deuxiéme configurations interrompt la
communication fluidique entre le réservoir et chacu-
ne de la zone de réception d’échantillon fluide et de
la zone de détection de I'exces d’échantillon fluide.

Dispositif selon 'une quelconque des revendications
1 a 5 dans lequel la zone de détection de I'excés
d’échantillon fluide est visualisable a travers une
ouverture de lentille.

Dispositif selon 'une quelconque des revendications
1 a 6 dans lequel le réservoir est dimensionné pour
contenir une quantité prédéfinie de I'échantillon a
analyser.

Dispositif selon 'une quelconque des revendications
1a7 quipeut étre utilisé conjointement a des moyens
d’entrainementdestinés a étre utilisés dans une ana-
lyse de fluides automatisée.

Dispositif selon 'une quelconque des revendications
1 a 8 destiné a étre utilisé pour analyser des échan-
tillons fluides organiques tels que le sang et I'urine.

Dispositif selon 'une quelconque des revendications
1a9quipeut étre utilisé conjointementades moyens
pour analyser I'échantillon fluide.

Appareil d’analyse de fluides comprenant un dispo-
sitif selon I'une quelconque des revendications 1 a
10 fonctionnant conjointement avec des moyens
pour analyser I'échantillon fluide.

Méthode d’analyse de fluides comprenant les étapes
consistant a :

a) alimenter un fluide a analyser vers la zone de
réception d’échantillon fluide d’un dispositif se-
lon 'une quelconque des revendications 1a10 ;
b) détecter 'excés d’échantillon fluide a analy-
ser dans la zone de détection de I'exces
d’échantillon fluide du dispositif ;

c) alimenter éventuellement I'échantillon fluide
dans le réservoir vers un dispositif adapté pour
analyser I'échantillon ; et

d) analyser I'échantillon.
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