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use by relatively unskilled-persons for exangle i HB b&ma ‘usm paged ...
devices for the analysis of urine, for exanple i
ovul ation prediction.tests, are now w dely avail
such devices are based on the principles of immn
typically conprise a hollow casing constructed of
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wi t hout further action by the user. Exanples of such devices are
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5 This invention relates to the construction and use of
analytical devices, especially those adapted for use by
relatively unskilled persons for example in the home.

Home-use devices for the analysis of urine, for example in
10 pregnancy tests and ovulation prediction tests, are now
widely available commercially. Many such devices are based
on the principles of immunochromatography, and typically
comprise a hollow casing constructed of plastics material

e

. containing a porous assay strip carrying pre-dosed
15 reagents. The user merely needs to apply a urine sample to
one part of the casing to initiate the assay. The assay
result becomes visible by eye within a few minutes without
further action by the user. Examples of such devices are
described in EP-A-291194 and EP-A-~383619, the disclosures

20 of which are incorporated herein by reference.

Sample collection is conveniently achieved by means of a
bibulous member which forms part of the device and which
can readily take up sample liquid, eg. from a urine stream.
r 25 Optionally the bibulous member can protrude from the casing

<

-

of the device to facilitate sample application. In any
event, the bibulous member is normally located at or near
an extremity of the device so that the bibulous member can
be introduced into a source of sample liquid, such as a
30 urine stream, while minimising the likelihood of direct
contact between the sample liquid and the hands of the
user. Devices of this type are sometimes supplied with a
cap which the user can place over the bibulous member after
sample application. The benefits of the cap are primarily
35 hygienic.

In order to reveal the assay result the caSLng of the
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descrilbb¥d 9 n(BP- A- 291194 and EP- A-383619, the disclosures of which are

i ncorporated herein by reference. Sanple collection i conveniently

achi eved by neans of a bibul ous nenber which fornms part of the device and
which can readily take up sanple liquid, eg. froma urine stream
Optionally the bibul ous nenber can protrude %ron1the casing of the device
to facilitate sanple application. In any eVvent, the bibul ous nenber is
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nmenber can be intro nto a source

stream while nither ntgriore efkehehdsyise &ﬁﬂe@@ eQxﬂvk@ntbﬁeverY
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supplied with a C%RI%PI t he .user, can pl er tne g % nber. after
enters the device t oug such o serva ion w1ndows.

5 Desirably the only route of access by the sample liquid
into the interior of the device is via the bibulous
receiving member. In an attempt to minimise the risk of
ingress of sample liquid through such observation windows,
several commercial devices incorporate transparent sheet

10 material located against the interior or exterior of the
window, to act as a seal.

The invention provides an analytical device for determining
the presence and/or concentration of an analyte in a sample
15 liguid, comprising:

a hollow casing;

means within said casing for selectively capturing said
20 analyte in sample liquid applied thereto;

a bibulous sample liquid receiving member at or adjacent to

a first extremity of said casing, said receiving member

providing means for <collecting sample 1liquid and
25 transporting collected sample liquid into said casing;

window means in said casing at a location remote from said

first extremity of said casing, said window means enabling

detection of said analyte to be effected from outside said
30 casing;

cover means engageable with said casing to enclose and seal
said bibulous sample receiving member from contact with the
surrounding environment; and

35
cover means releasably engageable with said casing to
enclose said window means. I
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sanpl e Bppl? ct®) on. The benefits of the cap are primarily hygienic. In
order to reveal the assay result, the casing of the PLACEMENT SHEET 06
MAR 997 2 device has one or nore apertures or wi ndows through which the
interior of the device can be observed. At the very |least, the efficiency
of the device is inpaired if sanple liquid enjers the device through such
observation wi ndows. Desirably the only route of access by the sanple

l'iquid Preferably, in the interests of economy of materials and to
minimise environmental impact, only a single cover means is
provided, said single cover means being arranged to enclose
said bibulous sample receiving member and said window means
5 but not both simultaneously.

Desirably, said cover mnmeans provide(s) means for hand-

holding said device while either or both of said bibulous

sample receiving member and said window means are enclosed
10 thereby.

In a particularly convenient form of the invention, said
casing is elongate and said first extremity is one end
thereof. In this embodiment, it is preferable that said

15 cover means is/are telescopically receivable over either or
both ends of said elongate casing.

The analytical devices of the invention provide a number of
advantages over devices of the prior art:
20
a) The device can be made smaller without loss of hygiene
and convenience for the user, or loss of accuracy of the
assay result. Indeed, accuracy may be improved. Because
the observation window is enclosed during collection of the
25 sample, the observation window can be located much closer
to the sample collector. If the assay device comprises an
assay strip within the casing, the working length of the
strip can be shorter and the speed and accuracy of the test
improved. A smaller device may be made more cheaply
30 because it requires less raw material.

b) The device can be provided to the user in a form which
is immediately ready for use. The device can be provided
wrapped inside a moisture-impervious pouch or sachet which
35 can, for example, be simply torn open in the conventional
manner to release the device. On opening the pouch, the
device 1is found with the cover mnmeans enclosing the
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I nt,o RB&7Bni(€ni or of the device is via the bibulous receiving nenber. In
an attenpt to mnimse the risk of ingress of sanple (]quid t hrough such
observati on wi ndows, several commercial devices incorporate transparent
sheet material |ocated against the interior or exterior of the wi ndow, to
act as a seal. The invention provides an anal ytical device for determ ning
the presence and/or concentration of an anaﬂyte in a sanple |iquid,

[

conprising: a hollow casing;. neans within_.said casing for_selectiv
copturing sar d SREPEVELIRRINERAS, cabd D5BEI hEBTLPEe o Latiie. ceEldator
l'iquid receivi ngxposedr at Aftendjseomite toodléctionextthen cgvel vsiagscasamg,
sai d receiving FRgRAGately be placed over the sample collector to seal it.

5 By requiring that the cover means, eg. cap, should "seal"
the bibulous sample receiving member from the surrounding
environment after sample collection, we do not mean that
the enclosure of the receiving member should necessarily be
totally hermetic. However, the sample receiving member

10 should be sufficiently enclosed by the cover means to
prevent gross loss of moisture by dripping or liquid flow
into external objects such as fabrics into which the non-
enclosed sample receiving member might come into contact.
In addition, the 1likliehood of 1loss of moisture by

i5 evaporation into the surrounding atmosphere from the sample
receiving member should be substantially reduced under
normal conditions of temperature and humidity likely to be
encountered during use. Preferably, to the extent that
this 1is practicable using conventional materials such as

20 plastics and conventional moulding techniques, the sealing
of the sample receiving member by the cover means should be
essentially hermetic.

At the present time, commercially available home-use
25 diagnostic devices generally provide the assay result in
qualitative or semi-quantitative terms only. For examplé,
a pregnancy test only needs to give a "yes/no" result.
However, there is a desire to adapt the home-use technology
to more sophisticated uses. An exanmple 1is in the
30 monitoring of the human ovulation cycle to provide more
accurate status information which can be used to assist
conception, or indeed to facilitate contraception. This
can best be achieved on the basis of accurate numerical
data. Proposals have been made to utilise changes in
35 analyte 1levels in body fluids, especially hormone
metabolites in fluids such as urine and saliva, to indicate
the changing status of the ovulation cycle. Frequent, eg.
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pravi BBh@S gexans for ,collecting sample liquid and transporting
col l ected sanpl e I|qU|d I nto said casing; MAndOM/neanévln said casing at a
| ocation renote fromsaid first extremty of said casing, said w ndow neans
enabling detection of said analyte to be effected from outside said casing;
cover neans engageable with said casing to enclose and seal said bibul ous
sanpl e recei ving nenber fromcontact with t e surroundi ng environnent; and

cover neans rel eas ny ngageabl e with said si,Rg to encl ose, sald Wi hdow
AN, §3330'Y n9aasap! e R 9 633149 'uglild L L pde)

Calculation and interpretation of the individual assay
results typically regquire the use of an electronic device
such as a microprocessor. It is generally envisaged that
5 whereas the microprocessor or similar unit will be retained
for a long time by the user, the testing of body fluid
samples will be conducted using a plurality of disposable
testing devices which are used only once and then thrown
away.
10
Hence, during the repetitious assay procedure, a disposable
analytical device will be used to sample the body fluid and
to perform the basic assay. Thereafter the user will
present the disposable device to the permanent
15 reader /microprocessor in order for the individual assay
result to be recorded and interpreted. Typically this may
involve engagement or insertion of a portion of the
disposable device into a slot or other shaped orifice in
the structure of the reader/microprocessor, to facilitate
20 positive location of the disposable device in relation to
a reading head which forms part of the
reader/microprocessor. Because the reader/microprocessor
is an item of equipment which the user must retain for
repeated use, it is easy to imagine that the user may have
25 misgivings about such a procedure. The exterior of the
disposable analytical device may easily become contaminated
with sample fluid. Such contaminating fluid might be
transferred to the permanent reader/microprocessor, and for
reasons of hygiene there may be reluctance to retain and
30 re-use such a contaminated item. We believe that in order
to promote consumer acceptance of such an analytical
system, it is necessary to minimise the 1likelihood of
sample contamination on the portion of the disposable assay
device which is to be engaged with the

35 reader/microprocessor.

Moreover, if body fluid is transferred therefrom into the
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REPLAREVENT (EHEET 06 MAR 1997 3 Preferably, in the interests of econony of

materials and to mnirfise environnental inpact, only & single cover nmeans

is provided, said single cover neans being arranged to encl ose said

bi bul ous sanpl e receiving nenber and said wi ndow neans but not both

si mul taneously. Desirably, said cover neans prOV|de(s) means for hand-

hol di ng said device while either or both of 8sai d bi bul ous sanple recei vi ng

menber and sai d_wi Q peans_are enc d theregé ln a Y aH

Conveni ent or nFEPAPRERERERREPERSSEE; a2EqnnN, LREEREshgard th e, Hedyrage

extremty i s onpeefidrmance of the reader/microprocessor, especially if it
accumulates therein or dries thereon to leave a deposit

that is difficult to remove.

If an analytical device of the invention is to be used in
conjunction with a separate reading device, such as an
electronic reader than can interpret the result of an assay
performed within the analytical device, it is convenient if
10 said window means is located in a portion of said casing
which is cooperatively engageable with means for reading
the result of the analysis, said cooperatively engageable
portion becoming exposed when said cover means is released
to expose said window means.
15
The invention also provides advantageous ways of obtaining
and assaying sample liquids, such as body fluids, using an
analytical device according to the invention as described
above, wherein during sample <collection involving
20 introduction of said bibulous sample receiving member into
a source of sample liquid said device is hand-held by means
of said cover means enclosing said window means, and
thereafter said cover means is released to expose said
window means. Preferably, after release of said cover
25 means to expose said window means, the same cover means is
used to enclose said bibulous sample receiving member.
Preferably, following sample collection and enclosure of
said bibulous sample receiving member, said device is hand-
held by means of said cover means enclosing said bibulous
30 sample receiving nmember, for example to facilitate
presentation of said window means to means for reading the
result of said analysis.

By way of example only, a preferred embodiment of the
35 invention 1is now described with vreference to the
accompanying drawings, which show: ——
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t hereBB81786n(Chi s enbodinment, it is preferable that said cover neans is/are
tel escopically receivable over either or both ends of {said el ongate casing.
The anal ytical devices of the invention provide a nunber of advantages over
devices of the prior art: a) The device can be made smaller w thout |oss
of hygi ene and conveni ence for the user, or |oss of accuracy of the assay

result. Indeed, accuracy may be inproved. Bdcause the observation window is

encl osed during ctjon of t anpl e. the observation w ndow can be,
| ocated much cl ggglr‘&go Jt‘ne §%n1§4g§e§arllpe%i%v. P the aé%as]é{/%lcfe#i cge&’fﬁﬁri%’és
an assay strip acchrdange withnghet Haviatidony Yogedhieroiwittie ant ragseaated

shorter and thesggeed and accuracy of the test inproved. A smal |l er device
may be nade nore Cheaply

5 Figure 2: A view of the device of Figure 1 seen from above
with the cap placed over the window means.

Figure 3: A view of the device of Figure 1, again seen from
above, but with the cap removed and replaced over the
10 sample collector.

Figure 4: A general view of the device of Figure 1 being
engaged with a reading device.

15 Referring to Figure 1, the device comprises a casing 10
having upper and lower halves 11 and 12. The casing is of
elongate form and has a rectangular lateral cross-section.
At each longitudinal end of the casing, this lateral cross-
section is reduced in a single step down to provide two

20 opposing extremities of the casing, each of which can
accommodate a cap which can fit telescopically over the
extremity and butt against the central portion of the
casing. The lateral cross-section of each extended portion
13 and 14 of casing 10 is the same, permitting a single cap

25 15 to be fitted over either extended portion. Extended
portion 13 partially encloses a proﬁruding bibulous menmber
16 which can act as a receiving member for applied sample
fluid such as urine. Protruding bibulous member 16 and
extended portion 13 can both be accommodated within the cap

30 15 when the cap is telescopically fitted over portion 13 of
the casing. Extended portion 14 of the opposite end of the
casing incorporates a reading window through which an assay
result can be detected. Reading window 17 is seen on the
upper surface 18 in Figure 1.

35
Referring to Figure 2, the assay device is seen from above
with cap 15 fitted telescopically over extended portion 14.

AR
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becauBaii7e fequires less raw material. b) The device can be provided to
the user in a formwhich is i medi atel y ready for use{ The device can be
provi ded wrapped inside a noisture-inpervious pouch or sachet which can,
for exanple, be sinply torn open in the conventional manner to release t he
device. On opening the pouch, the device is found with the cover neans
encl osi ng the 4 observation w ndow and t e bi bul ous sanmpl e col | ector

exposed. Afte collectio ver ans can_i di atel v. be
pl aced over thehgiﬁﬁnﬁggco??xé%’(%’? & sgﬁﬁ e’ pivdioud safifd’ %&ddivEng
member 16 are exposed. Sample liquid 20 can be applied to

the receiving member 16.

5 Referring to Figure 3, after sample collection, cap 15 can
be removed from extended portion 14 and telescopically
applied to extended portion 13. In this configuration cap
15 encloses both extended portion 13 and the now-moistened
sample receiving member 16, sealing the sample receiving

i0 member from the surrounding environment. Extended portion
14 including the reading window 17 is now exposed. An
assay result (depicted as a line 30 in Figure 3) can be
observed through reading window 17.

15 During sample collection (Figure 2) the device can
conveniently be held by means of cap 15 1located over
extended portion 14. The fingers of the user are therefore
well separated from the sample receiving member 16 in
contact with the sample source, such as a urine stream.

20 Following sample collection thé device may be briefly held
by means of the central portion 11 while cap 15 is removed
and fitted over extended portion 13 and receiving member
16. The sample~moistened receiving member 16 is therefore
hygienically enclosed within the cap 15, and the extended

25 portion 14 containing the reading window has during sample
collection been protected from contact with any sample
liquid. Loss of moisture into the environment from member
16 by dripping, capillary flow or evaporation is minimised.
After telescopically applying cap 15 over receiving member

30 16, as seen in Figure 3, the device can be held cleanly by
cap 15 and the extended portion 14 with the reading window
17 can be presented to a separate reading device which can
evaluate the assay result,

35 This final action is depicted in Figure 4, which shows the
reading device as seen in Figure 3 inverted so that the
reading window is now on the underside of extended portion
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By regiwziongqyhat the cover neans, eg. cap, should "seal” the bibul ous
sanpl e receiving nmenbet fromthe surroundlng envi ronmgnt after sanple
collection, we do not nmean that the enclosure of the receiving nenber
shoul d necessarily be totally hernetic. However, the sanple receiving
menber shoul d be sufficiently enclosed by the cover nmeans to prevent gross
| oss of noisture by dripping or liquid flowd9 nto external objects such as
fabrics into Mhl%h t he,.no

enc ed I rece|V|n nber
into contact. |A add f{tgﬂaeiih8°*?§?flei§g% ebfellr&sl %Fu?erﬁgess 20%¢
evapor ation int @ trleedeuy/momidionrg 4at.noWphbie reoesshelsaapaere@dnnglagnsor
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to the extent tpgpperly 1nserted in the recess is adjacent to the reading
5 window 17 of the assay device. The exterior of the casing
of reader 41 can incorporate other features such as
operating controls 43, a visual output 44, such as a liquid
crystal display panel, and access 45 to the interior of the

device e.g. for battery replacement.

10

The device of Figure 1 can conveniently be made from
plastics (e.g. polystyrene) mouldings, with the upper and
lower halves of the casing sealed together if necessary,
for example by ultrasonic welding. The interior of casing
15 10 can contain a porous carrier strip extending from
portion 13 of the casing along the length of the casing and
past reading window 17. Access of liquid sample to the
porous strip within the casing should only be effected via
sample receiving member 16, and this is greatly facilitated
20 by the fact that cap 15 encloses reading window 17 during
sample collection. Cap 15 can be a separate single
plastics moulding. The outer casing of reader 41 can also
be easily manufactured from one or more plastics mouldings.

25 The skilled reader will appreciate that the detailed
construction of the device within casing 10 is not critical
to the present invention. Neither are the electronic or
other constructional features within the casing of reader
41.

30
It will be appreciated that the overall shape and
dimensions of casing 10 and cap 15 can be subject to
considerable variation from that described above without
departing from the principles of the invention. Similarly

35 the interactive shapes of portion 14 and the recess or
other engaging location in the reader casing can be varied.
Purely by way of example of such immaterial variations that
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this R31pPacl€lcabl e using conventional materials such as plastics and
conventi onal moul di ng ‘t echni ques, the sealing of the §anple receiving
menber by the cover neans should be essentially hernetic. At the present
time, commercially avail abl e honme-use di agnostic devices general ly provide
the assay result in qualitative or seni-quaq;itative terms only. For
exanpl e, a pregnancy test only needs to giV% a "yes/no" result. However,
there is a desiﬁ tgeaggggzthe honme-use technology to nore sophisticated
uses. An exan%le 'S in the nonitoring of the human ovul ation cycle
to provide nore accurate status information which can be used to assi st
conception, or andeedaﬁgléa@ollu@tc%rcqgrﬁ&fpweorbontérméacaﬁo@ﬁt Wihin
achi eved on the basis gcgurat%,nunerlcal . .
extended portion 13 and only accessible to applied

5 liquid sample via one or more apertures in portion 13.

b. Extended portion 14 can contain more than one reading
window if desired, and the assay result can be
displayed in any machine-readable form.

10
c. When the assay device is supplied to the consumer, cap
15 may be already fitted to the device or may be
supplied separately.
i5 d. The assay device may have any lateral cross-section or
shape, such as circular or oval, which is convenient
to manufacture, and convenient to hold during use.
20
25
30
35
—_—
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data. R3I5%Dpd9al s have been-rade-to_utilise changes in analyte levels in

body fl uids,

especi
saliva, to indicate 4 lgﬂ
€]

eg. daily,

testin

Eornnne metabolites in flui@ds such as urine and

HL mgﬂ'llﬂ s of the ovulation cycle. Frequent,

id sanples is needed. Calculation

and interpretation of the i ndi vi dual* assay rﬁgults typically require the

use of an electronic device such as a mcro

ocessor. It is generally

envi saged t hat Wﬁgﬁ@g%mﬁgﬁgﬁcroprocessor or simlar unit will be retained

for a long tine
conduct ed usi ng

10

15

20

25

30

35

y e user, the testing of body fluid sanples will be
a plurality of disposable

1. An analytical device for determining the presence
and/or concentration of an analyte in a sample 1liquid,
comprising:

a hollow casing;

means within said casing for selectively capturing
said analyte in sample liquid applied thereto;

a bibulous sample liquid receiving member at or
adjacent to a first extremity of said casing, said
receiving member providing means for collecting sample
liquid and transporting collected sample liquid into said
casing;

window means in said casing at a location remote from
said first extremity of said casing, said window means
enabling detection of said analyte to be effected from
outside said casing;

cover means engageable with said casing to enclose
said bibulous sample receiving member; and

cover means releasably engageable with said casing to
enclose said window means.

2. An analytical device according to claim 1,
wherein only a single cover means is provided, said single
cover means being arranged to enclose said bibulous sample
receiving member and said window means but not both
simultaneously.

3. An analytical device according to claim 1 or
claim 2, wherein said cover means provide(s) means for

hand-holding said device while either or both of said
\\
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testlﬁgld@vmc%s whi ch are used only once and then thrown away. Hence,

during the repetitious’assay procedure, a di sposabl e’!ﬂﬂ,’m,mﬂm‘ﬂnwe w | |

be used to sanple the body fluid and to performthe

Thereafter the

user will present the disposable ~ dévite " *t he

per manent reader/ m croprocessor in order for t he indi vi dual assay result to
be recorded and |nterpreted Typically this ﬁay I nvol ve engagenent or

i nsertion of a
orifice in the

B3Pl P50 obBeCsPBERATHS, RNERE bRACHR:31 OloRby Chdshe heae

positive | ocati encdpsede thexgbyabl e device in relation to a reading

head whi ch

forns part of the reader/ m croprocessor. Because

t he reader/nicroproc%ssor

5

10

15

20

25

30

35

. An analytical device according to any one of the
preceding claims, wherein said casing is elongate and said
first extremity is one end thereof.

5. An analytical device according to c¢laim 4,
wherein said cover means is/are telescopically receivable
over either or both ends of said elongate casing.

6. An analytical device according to any one of the
preceding claims, wherein said window means is located in
a portion of said casing which is cooperatively engageable
with means for reading the result of the analysis, said
cooperatively engageable portion becoming exposed when said
cover means is released to expose said window means.

7. An analytical device according to any one of the
preceding claims, wherein said bibulous sample receiving
member protrudes from said casing.

8. A method of using an analytical device according
to any one of the preceding claims, wherein said device is
hand-held by means of said cover means enclosing said
window means, while said bibulous sample receiving member
is introduced into a source of sample liguid, such as a
urine stream, and thereafter said cover means is released
to expose said window means.

9. A method according to claim 8, wherein after
release of said cover means to expose said window means,
the same cover means is used to enclose said bibulous
sample receiving member.

10. A method according to claim 8 or claim 9, wherein
following sample collection and enclosure of said bibulous
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i s an RX1et8 ofClequi-pnent _whi ch the user nust retain for repeated-use; it is
easy to imagine that the user may have m sgi vi ngs abou ocedure.
The exterior of the disposable analytical device may e#"{!”ﬂugmmm
contam nated with sanple fluid. Such contam nating fl &l dec "
transferred to the permanent reader/m’cropr3f essor, and for reasons of
hygi ene there may be reluctance to retain a re-use such a contam nat ed
item We believ ﬁ[ﬁt i dar. Lot agge C
anal ytical syst gsm fra jlrséér%'relggs? a?nfq{o rfi %aﬁi%ggfétgﬁgel ?%ep%ﬁgogegp gjgcrrpglegﬂs
cont ani nati on ok heSPist t i VT (IRARF speRabreingsagaddyi bébul@hpchsanpile
to  be engagrtivitd embdr@d ¢AERN/4FatORREeHEAL 1 oM b20%aAd WinBedY
fluid is transferred therefrominto the . .
means to means for reading the result of said analysis.

5
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6 reaBei?®n ¢Cpprocessor, it may interfere with the accurate perfornmance of
t he reader/n1croproces§or especially if it accunulatqg therein or dries
thereon to | eave a deposit that is difficult to renove. |If an anal ytical
device of the invention is to be used in conjunction with a separate

readi ng devi ce,

such as an electronic reader than can interpret the result

of an assay perfornmed within the analyticallﬁevice it is convenient if

sai d wi ndow me
cooperatively

10

15

agﬁs&ﬁAéﬁcated in a portion of said casing mhlch S

e with means for reading

An analytical device for determining the presence and/or
concentration of an analyte in a sample liquid comprises a
hollow casing; means such as an assay strip within said
casing for selectively capturing an analyte in sample
liquid applied to the device; a bibulous sample liquid
receiving member at or adjacent to a first extremity of
said casing which collects sample liquid and transports it
into the casing; a window in the casing at a location
remote from the first extremity of the casing; and a single
cap which can be applied in turn over the window during
sample collection, and then over the sample receiving

member. (Figure 1).
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thg result of the analysis, said cooperatively engageabl e portion becom ng
exposed when said cover neans is released to expose s&i d w ndow neans. The
invention al so provi des advant ageous ways of obtaining and assayi ng sanpl e
| i qui ds, such as body fl uids, bgéng an anal ytical device according to the
i nvention as described above, wherein during sanple collection

i nvol ving introduction of said bibulous sanple receiving nenber into a
source of sanple liquid said device is hand-held by neans of said cover

means enc j sai d wi ndow neans, and thereafter said cover neans is
rel eased exppse said wi ndow neans. Preferably, after rel ease of said
cover neany to axpose said wi ndow neans, the Same (COVeT N\eans is used to
encl ose spi { bi bul ous sanpl e receiving nmenber.
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Pr eferabl y, follow ng,sanple collection and encl osuregof said bibul ous,
sanpl e recei ving menbér sai d device is hand- held bytneans of said cot/er
means encl osi ng sai d bi ﬁgs sanpl e recei ving nenber, for exanple to |
facilitate presentation aid wi ndow neans to neans for reading the j
result of said analysis. By way of exanple only, a preferred enbodi ne of
the invention is now described with reference to the acconpanyi ng draw ngs,

whi ch show: 7 Figure 1: A general view of an analytical device in
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ANALYTICAL DEVICES AND METHODS OF USE THEREOF

This invention relates to the construction and use of
analytical devices, especially those adapted for use by
relatively unskilled persons for example in the home.

Home-use devices for the analysis of urine, for example in
pregnancy tests and ovulation prediction tests, are now
widely available commercially. Many such devices are based
on the principles of immunochromatography, and typically
comprise a hollow casing constructed of plastics material
containing a porous assay strip ¢arrying bre-dosed
reagents. The user merely needs to apply a urine sample to
one part of the casing to initiate the assay. The assay
result becomes visible by eye within a few minutes without
further action by the user. Examples of such devices are
described in EP-A-291194 and EP-A-383619, the disclosures
of_which are incorporated herein by reference.

Sample collection is conveniently achieved by means of a
bibulous member which forms part of the device and which
can readily take up sample liquid, eg. from a urine stream.
Optionally the bibulous member can protrude from the casing
of the device to facilitate sample application. In any
event, the bibulous member is normally located at or near
an extremity of the device so that the bibulous member can
be introduced into a source of sample liquid, such as a
urine stream, while minimising the likelihood of direct
contact between the sample liquid and the hands of the
user. Devices of this type are sometimes supplied with a
cap which the user can place over the bibulous member after
sample application. The benefits of the cap are primarily

hygienic.

In order to reveal the assay result, the casing of the
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opposi ng extrem tli qEPPACEMENTCSRERTY, each of which can accommodate a cap
which can fit telfes ' tthe extremty and butt agai nst the

central portion héégﬂi'n% THe |l ateral cross-section of each extended
portion 13 and 1 B 87is tthe sane, permtting a single cap 15 to
be fitted over ei r t}i on. Ext ended portion 13 partially
encl oses a protrudi ng bi bul ous nentler 16 pnhi ch can act as a receiving
menber for appli i 'h as uri ne. Prot rudi ng bi bul ous nenber
16 and extengg¢igar ha8Nohd 2N melh R Attt ethdbddi Ehib&grapnienwhen
the cap is telgsggglcally fitted ovey gortlon 13, 0of the casing.. Extended

h

d
portion 14 ofb BR&8Ft 8ot Srae L aSPRgPRNOESEEVEes £ eBe nY W ndow
t hrough whi cheaastasthy e€glitiensy b€ dhiecderd ceReidli gpad reldvit 7saspieen on

the liguid enters the device through such observation windows.
Desirably the only route of access by the sample liquid
into the interior of the device is via the bibulous

receiving member. In an attempt to minimise the risk of
ingress of sample liquid through such observation windows,
several commercial devices incorporate transparent sheet
material located against the interior or exterior of the
window, to act as a seal.

The invention provides an analytical device for determining
the presence and/or concentration of an analyte in a sample
liquid, comprising:

a hollow casing;

means within said casing for selectively capturing said
analyte in sample liquid applied thereto;

a bibulous sample liquid receiving member at or adjacent to
a first extremity of said casing, said receiving member
providing means for <collecting sample 1liquid and
transporting collected sample liquid into said casing;

window means in said casing at a location remote from said
first extremity of said casing, said window means enabling
detection of said analyte to be effected from outside said
casing;

cover means engageable with said casing to enclose and seal
said bibulous sample receiving member from contact with the
surrounding environment; and ‘

cover means releasably engageable with said casing to
enclose said window means.



upper surface 18 in Figure 1. Referring to Fiqor 3 evice is
seen from above with cap 15 fitted tel escopic IM?Pé@g$ﬂ§9?§ﬁﬁqagportion 14.
8 Extended portion 13 and the bi bul ous sanpl e |rgcei vi ng nenbeny 16 are
exposed. Sanple liquid 20 can be applied to tHe |r egei MARJO8ENjend 16.
Referring to Figure 3, after sanple collection, [cap 15 can bejrgnoved from
extended portion 14 and tel escopically applied to-extended portijon 13. In
this configuration cap 15 encl oses both extended portion 13.a t he

now noi st eneflreferably, in the interests of economy of materials and to

minimise environmental impact, only a single cover means is
provided, said single cover means being arranged to enclose
said bibulous sample receiving member and said window means
but not both simultaneously.

_Desirably, said cover means provide(s) means for hand-
holding said device while either or both of said bibulous
sample receiving member and said window means are enclosed
thereby.

In a particularly convenient form of the invention, said
casing is elongate and said first extremity is one end
thereof. In this embodiment, it is preferable that said
cover means is/fare telescopically receivable over either or
both ends of said elongate casing.

The analytical devices of the invention provide a number of
advantages over devices of the prior art:

a) The device can be made smaller without loss of hygiene
and convenience for the user, or loss of accuracy of the
assay result. Indeed, accuracy may be improved. Because
the observation window is enclosed during collection of the
sample, the observation window can be located much closer
to the sample collector. If the assay device comprises an
assay strip within the casing, the working length of the
strip can be shorter and the speed and accuracy of the test
improved. A smaller device may be made more cheaply
because it requires less raw material.

b) The device can be provided to the user in a form which
is immediately ready for use. The device can be provided
wrapped inside a moisture-impervious pouch or sachet which
can, for example, be simply torn open in the conventional
manner to release the device. On opening the pouch, the
device 1is found with the cover means enclosing the



sanpl e receiving nenber 16, sealing the sanple reg

surroundi ng environnent. Extended portion 14 i ncljudiig d 20419 Iwi ndow
17 is now exposed. An assay result (depicted ag jgyre 3)
can be observed through reading wi ndow 17. Duri ng (Figure
2) the device can conveniently be held by neans pver

extended portion 14. The fingers of the yser are
fromthe sanple receiving nenber 16 in contact with..the. sanpl e soufce, such

as a urine skeaafobhOw DgaSR PR COLRECth AR 1AEs de¥iife dPVCDRL Bt | ¥

hel d by means of the central portion 11 while cap 15 1s renoved and fitted
over extendePoFEfon 1ALLRE FERELS P hEATeions. thRe RN/ eFRBNS: SANY
recei vi ng nejineedifté by tihe pifadedl over the sample collector to seal it.

By requiring that the cover means, eg. cap, should "seal"
the bibulous sample receiving member from the surrounding
environment after sample collection, we do not mean that
the enclosure of the receiving member should necessarily be
totally hermetic. However, the sample receiving member
should be sufficiently enclosed by the cover means to
prevent gross loss of moisture by dripping or liquid flow
into external objects such as fabrics into which the non-
enclosed sample receiving member might come into contact.
In addition, the 1likliehood of loss of moisture by
evaporation into the surrounding atmosphere from the sample
receiving member should be substantially reduced under
normal conditions of temperature and humidity likely to be
encountered during use. Preferably, to the extent that
this is practicable using conventional materials such as
plastics and conventional moulding techniques, the sealing
of the sample receiving member by the cover means should be
essentially hermetic.

At the present time, commercially available home-use
diagnostic devices generally provide the assay result in
qualitative or semi~quantitative terms only. For example,
a pregnancy test only needs to give a Yyes/no" result.
However, there is a desire to adapt the home~use technology
to more sophisticated uses. An example 1is in the
monitoring of the human ovulation cycle to provide more
accurate status information which can be used to assist
conception, or indeed to facilitate contraception. This
can best be achieved on the basis of accurate numerical
data. Proposals have been made to utilise changes in
analyte levels in body fluids, especially hormone
metabolites in fluids such as urine and saliva, to indicate
the changing status of the ovulation cycle. Frequent, eg.



hygienically enclosed within the cap 15, and | hgEpRACEMENT SPBET ijon 14
contai ni ng the readi ng wi ndow has duri ng sanp] epeetteectton n protected
th

e
fromcontact with any sanple liquid. Loss of po}stur in#% envi r onment
from nmenber 16 by dripping, capillary flow or e/ab&&‘iRo 7s frifni mi sed.
After telescopically applying cap 15 over recgi il , fas seen in
Figure 3, the device can be held cleanly by cpp 15 and the extended portion
14 with the reading wi ndow 17 can be present etto—a—separate—eadi Nng devi ce
whi ch can ev et result. This.tingl action is pi C |

Fi gure 4, V\:h(I?AC how?%tsﬁé'%%ad??\g }é’\?&ce ggh"s‘genq‘ﬁaﬁ“ |egéureq% in{i/%éri?ée%‘ SO
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results typically require the use of an electronic device

such as a microprocessor. It is generally envisaged that
whereas the microprocessor or similar unit will be retained
for a long time by the user, the testing of body fluid
samples will be conducted using a plurality of disposable
testing devices which are used only once and then thrown
away.

Hence, during the repetitious assay procedure, a disposable
analytical device will be used to sample the body fluid and
to perform the basic assay. Thereafter the user will
present the disposable device to the permanent
reader/microprocessor in order for the individual assay
result to be recorded and interpreted. Typically this may
involve engagement or insertion of a portion of the
disposable device into a slot or other shaped orifice in
the structure of the reader/microprocessor, to facilitate
positive location of the disposable device in relation to
a reading head which forms part of the
reader/microprocessor. Because the reader/microprocessor
is an item of equipment which the user must retain for
repeated use, it is easy to imagine that the user may have
misgivings about such a procedure. The exterior of the
disposable analytical device may easily become contaminated
with sample £fluid. Such contaminating fluid might be
transferred to the permanent reader/microprocessor, and for
reasons of hygiene there may be reluctance to retain and
re-use such a contaminated item. We believe that in order
to promote consumer acceptance of such an analytical
system, it is necessary to minimise the 1likelihood of
sample contamination on the portion of the disposable assay
device which is to be engaged with the
reader/microprocessor.

Moreover, if body fluid is transferred therefrom into the



9 14. Extended portion 14 is being located in
reader/nonitor 41. Wthin recess 41 is a readi

Ated by

wi ndow 42) which when the testing device is prgp rl'y I nserted
is adjacent to the reading window 17 of the as§ay oryiMAR 1ﬁbe
the casing of reader 41 can incorporate other ffeatures suc
controls 43, a visual output 44, such as aliq

as

njthe recess
bxt erior of
oper ati ng

| ayy panel

and access 45 to the interior of the devifke e . _for battery rep]acenent.

The device OLeE ?g?ﬁéér°§??’ﬁgggég%ggt lméxd 1n er ef;reom Ihasél'lxec Saéc?m?ate

pol ystyrene)

performance of the reader/microprocessor, especially if it
accumulates therein or dries thereon to leave a deposit
that is difficult to remove.

If an analytical device of the invention is to be used in
conjunction with a separate reading device, such as an
electroriic reader than can interpret the result of an assay
performed within the analytical device, it is convenient if
said window means is located in a portion of said casing
which is cooperatively engageable with means for reading
the result of the analysis, said cooperatively engageable
portion becoming exposed when said cover means is released
to expose said window means.

The invention also provides advantageous ways of obtaining
and assaying sample liquids, such as body fluids, using an
analytical device according to the invention as described
above, wherein during sample <collection involving
introduction of said bibulous sample receiving member into
a source of sample ligquid said device is hand-held by means
of said cover means enclosing said window means, and
thereafter said cover means is released to expose said
window means. Preferably, after release of said cover
means to expose said window means, the same cover means is
used to enclose said bibulous sample receiving member.
Preferably, following sample collection and enclosure of
said bibulous sample receiving member, said device is hand-
held by means of said cover means enclosing said bibulous
sample receiving member, for example to facilitate
presentation of said window means to means for reading the
result of said analysis. '

By way of example only, a preferred embodiment of the
invention 1is now described with reference to the

accompanying drawings, which show:



| ower hal ves of t ' ogether if necessary, for exanple by
ultrasoni ¢ wel di [g. k r PkETo casing 10 can contain a porous carrier
strip extending firdgm portion I3"tf the casing along the Iength of the
casing and past rieddigg MAR 17. | Access of liquid sanple to the porous
strip within the jcasing should oply be effected via sanple receiving nenber
16, and this is dreatty—facttitated by thﬁ fact that cap 15 encl oses
readi ng wi ndow 17 during sanple colfl ectio Cap 15 can be a separate
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manuf act ur ed ‘fr'om one” or p astics nou rea er W | |
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not critical dgpthe present invention. Neither are the electronic or

Figure 2: A view of the device of Figure 1 seen from above
with the cap placed over the window means.

Figure 3: A view of the device of Fiqgure 1, again seen from
above, but with the cap removed and replaced over the
sample collector.

Figure 4: A general view of the device of Figure 1 being
engaged with a reading device.

Referring to Figure 1, the device comprises a casing 10
having upper and lower halves 11 and 12. The casing is of
elongate form and has a rectangular lateral cross-section.
At each longitudinal end of the casing, this lateral cross-
section is reduced in a single step down to provide two
opposing extremities of the casing, each of which can
accommodate a cap which can fit telescopically over the
extremity and butt against the central portion of the
casing. The lateral cross-section of each extended portion
13 and 14 of casing 10 is the same, permitting a single cap
15 to be fitted over either extended portion. Extended
portion 13 partially encloses a protruding bibulous member
16 which can act as a receiving member for applied sample
fluid such as urine. Protruding bibulous member 16 and
extended portion 13 can both be accommodated within the cap
15 when the cap is telescopically fitted over portion 13 of
the casing. Extended portion 14 of the opposite end of the
casing incorporates a reading window through which an assay
result can be detected. Reading window 17 is seen on the

upper surface 18 in Figure 1.

Referring to Figure 2, the assay device is seen from above
with cap 15 fitted telescopically over extended portion 14.



other construct] on[alggpgne
appreciated that th

can be subject to fcdnsiderabl e varjigtion fromthat described above w t hout
departing fromthd pri@6i MARS99F tlhd invention. Sinmilarly the interactive
shapes of portion {14 and the recegsjor other engaging |location in the
reader casing can tbe varied.” Purety|by way of exanple of such immteri al
vari ations that 10 ey he nade:

Extended portion 13 and the bibulous sample receiving
member 16 are exposed. Sample ligquid 20 can be applied to
the receiving member 16.

sgl the casing of reader 41. It will be
S gnd di nensions of casing 10 and cap 15

Referring to Figure 3, after sample collection, cap 15 can
be removed from extended portion 14 and telescopically
applied to extended portion 13. In this configuration cap
15 encloses both extended portion 13 and the now-moistened
sample receiving member 16, sealing the sample receiving
member from the surrounding environment. Extended portion
14 including the reading window 17 is now exposed. An
assay result (depicted as a line 30 in Figure 3) can be
observed through reading window 17.

During sample collection (Figure 2) the device can

" conveniently be held by means of cap 15 located over
extended portion 14. The fingers of the user are therefore
well separated from the sample receiving member 16 in
contact with the sample source, such as a urine strean.
Following sample collection the device may be briefly held
by means of the central portion 11 while cap 15 is removed
and fitted over extended portion 13 and receiving member
16. The sample-moistened receiving member 16 is therefore
hygienically enclosed within the cap 15, and the extended
portion 14 containing the reading window has:during sample
collection been protected from contact with any sample
ligquid. Loss of moisture into the environment from member
16 by dripping, capillary flow or evaporation is minimised.
After telescopically applying cap 15 over feceiving member
16, as seen in Figure 3, the device can be held cleanly by
cap 15 and the extended portion 14 with the reading window
17 can be presented to a separate reading device which can
evaluate the assay result.

This final action is depicted in Figure 4, which shows the
reading device as seen in Figure 3 inverted so that the
reading window is now on the underside of extended portion



a. Sanpl e col |] nt ai ned wholly within extended portion 13
and only accessi bI'&'[Emil SHEET qui d sanple via one or nore apertures in
portion 13. b. Bxt ended portrqgnjl4 can contain nore than one reading

wi ndow i f desirqd,| agg Mﬁg-ﬁg@a jesult can be displayed in any
machi ne-r eadabl g florm c. e the assay device is supplied to the

consuner, cap 1§ n fftted to the device or may be supplied

separately. d. The assay devi cefmay ha@e any lateral cross-section or
shape. such g8 CERTRLATIO ¥ §0 b3:189"Y80hek 18 Il anl Yool

a reader/monitor 41. Within recess 41 is a reading sensor
(represented by window 42) which when the testing device is
properly inserted in the recess is adjacent to the reading
window 17 of the assay device. The exterior of the casing
of reader 41 can incorporate other features such as
operating controls 43, a visual output 44, such as a liquid
crystal display panel, and access 45 to the interior of the
device e.g. for battery replacement.

The device of Figure 1 can conveniently be made from
plastics (e.g. polystyrene) mouldings, with the upper and
lower halves of the casing sealed together if necessary,
for example by ultrasonic welding. The interior of casing
10 can contain a porous carrier strip extending from
portion 13 of the casing along the length of the casing and
past reading window 17. Access of liquid sample to the
porous strip within the casing should only be effected via
sample receiving member 16, and this is greatly facilitated
by the fact that cap 15 encloses reading window 17 during
sample collection. Cap 15 can be a separate single
plastics moulding. The outer casing of reader 41 can also
be easily manufactured from one or more plastics mouldings.

The skilled reader will appreciate that the detailed
construction of the device within casing 10 is not critical
to the present invention. Neither are the electronic or
other constructional features within the casing of reader
41.

It will be appreciated that the overall shape and
dimensions of casing 10 and cap 15 can be subject to
considerable variation from that described above without
departing from the principles of the invention. Similarly
the interactive shapes of portion 14 and the recess or
other engaging location in the reader casing can be varied.
Purely by way of example of such immaterial variations that
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a. Sample collector 16 may be contained wholly within
extended portion 13 and only accessible to applied
ligquid sample via one or more apertures in portion 13.

b. Extended portion 14 can contain more than one reading
window if desired, and the assay result can be
displayed in any machine-readable form.

c. When the assay device is supplied to the consumer, cap
15 may be already fitted to the device or may be
supplied separately.

a. The assay device may have any lateral cross-section or
shape, such as circular or oval, which is convenient
tc manufacture, and convenient to hold during use.



. TRyt
said first extre 1@%4‘0%”5 v 'Tn}!;, sai d wi ndow neans enabling detection
of said anal yte tlo Joe effected friom outside said casing; cover neans
engageabl e with shij{d gasMAR ¥97ercljose sai d bi bul ous sanpl e receiving
menber; and cover ans rel easablly jengageabl e with said casing to encl ose

sai d wi ndow neans| B#——Ar—amarytilcal device ing to claim 1,
wherein only a sihgle cover neans.lls prow ded, sgmgl/’g’m ans
bei ng arranged to €nclose said bi bul ous sanple reee v mijl nd said

w ndow rreansD$T netahes h simul taneously. 3.  An anal yti cdl devkCe

according to claim1 or claim2, wherein said cover neans provide(s) neans
for :

1. An analytical device for determining the presence
and/or concentration of an analyte in a sample 1liquid,
comprising:

a hollow casing;

means within said casing for selectively capturing
said analyte in sample liquid applied thereto;

a bibulous sample 1liquid receiving member at or
adjacent to a first extremity of said casing, said
receiving member providing means for collecting sample
liguid and transporting collected sample liquid into said
casing;

window means in said casing at a location remote from
said first extremity of said casing, said window means
enabling detection of said analyte to be effected from
outside said casing;

cover means engageable with said casing to enclose
said bibulous sample receiving member; and

cover means releasably engageable with said casing to
enclose said window means.

2. An analytical device according to claim 1,
wherein only a single cover means is provided, said single
cover means being arranged to enclose said bibulous sample
receiving member and said window means but not both
simultaneously.

3. An analytical device according to claim 1 or
claim 2, wherein said cover means provide(s) means for
hand-holding said device while either or both of said



hand- hoI di ng alnqug@gmw\eﬂtg dither or both of said 12 bi bul ous sanpl e
recei ving ne r rare—sa-e-w-agow neans are encl osed therehy. 4. An

anal ytical de 'c ﬁccwﬁgtc gny one of the p M@clalrﬁs wher ei n
said casing is}ejo alfd7sdid first extrenit of. 5. An
anal ytical deyvike accordlng tfjo claim 4 wher'ei m ans

I s/are tel escopically receivabl g over e| or both ends” oﬁ S el ongat e
casing. 6. An ' ' a,accordlng to any one of the

bibulous sample receiving member and said window means are
enclosed thereby.

4, An analytical device according to any one of the
preceding claims, wherein said casing is elongate and said
first extremity is one end thereof.

5. An analytical device according to claim ¢,
wherein said cover means is/are telescopically receivable
over either or both ends of said elongate casing.

6. An analytical device according to any one of the
preceding claims, wherein said window means is located in
a portion of said casing which is cooperatively engageable
with means for reading the result of the analysis, said
cooperatively engageable portion becoming exposed when said
cover means is released to expose said window means.

7. An analytical device according to any one of the
preceding claims, wherein said bibulous sample receiving
member protrudes from said casing.

8. A method of using an analytical device according
to any one of the preceding claims, wherein said device is
hand-held by means of said cover means enclosing said
window means, while said bibulous sample receiving member
is introduced into a source of sample liquid, such as a
urine stream, and thereafter said cover means is released
to expose said window means.

9. A method according to claim 8, wherein after
release of said cover means to expose sald window means,
the same cover means is used to enclose said bibulous
sample receiving member.

10. A method according to claim 8 or claim 9, wherein
following sample collection and enclosure of said bibulous
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to expose said wi ndow neans. 9. A met hod according to clai mf3
rel ease of said cover neans to expose said wi ndow neans
means i s used to encl ose said bibul ous sanpl e receiving
met hod according to claim8 or claim9, wherein follow ng sa
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for reading the resu
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ABSTRACT

An analytical device for determining the presence and/or
concentration of an analyte in a sample liquid comprises a
hollow casing; means such as an assay strip within said
casing for selectively capturing an analyte in sample
liguid applied to the device; a bibulous sample ligquid
receiving member at or adjacent to a first extremity of
said casing.which collects sample liquid and transports it
into the casing; a window in the casing at a 'location
remote from the first extremity of the casing; and a single
cap which can be applied in turn over the window during
sample collection, and then over the sample receiving
member. (Figure 1).
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