WD 99/ 35497 PCT/ GB99/ 00052 "A Device for Testinp, Liquids" The invention
relates to a device for testing liquids and in particular to a testing

devi ce which makes use of the phenonmenon of agglutination to detect the
occurrence¥O81 ¥ anti body/ antigen reaction. 5 As is well KAB&H7UIr ous

i mmunol ogi cal tests may be carried out making use of this phenonenon. For
exanpl e, bl ood group can be determ ned by applying appropriate antibodies
to bl ood sanples to see which aw Dbaeyfoe Tusig [aggdsit i nati on of the red

bl ood cells, such agglutination being visible to the naked eye. Thus, if a
sanpl e agglutinates.in the esence.of . "A" .anti bpd Anti.-A) then the

bl ood sanple is of efﬁ"e@}‘?ﬂfﬁﬁgeﬂ93@%‘??%@5&&%%“‘&%“%%93‘ PRI AR A A75ERE t o
facilitate the determ nation of blood group, or other inmunol ogical tests.
Devi ces for tdavicepuitigiomekegene vbihk phamimenbs ef agglaination 1or detax theiodturgende sanpl e
receiving location to which a sanple of the liquid to be tested may be
applied, an indicat.i tion. spaced fromthe receiving location, a 15
pat hway for t enfqﬂgbv&g'{%ﬁg%u'ileg&or%m the receiving location to the
indicating | ocation, and means for retaining in the pathway a reagent

whi ch wi | | Saggl ut i Asiisevell kriownh garsub shmnoeogital tésts wayt brtagded Ag makingamepl e
flows along the pathway fromthe sanple receiving |ocation, it contacts

t he reagent j o] 0 e I: her or
0t 1 hesubst ana” PRGNl BIoda ko b VIERASHINE SF soliRl o
flow 20 of liquid is arrested or slowed so that it does not arrive at the

i ndi cati ng | othpropsiate antibodipsstodionsy samaled to bee veltjef antibpdyt ¢avsesagglutinasionef cur
then the sanple fluid flows through to the indicating |location. Thus, the

presence of t{hg r&rISIIRRES s aPBlulifioh Bein® Vishi toRfe ¥¥Red RIS OHRIE, if a sample

agglutinates in the presence of "A" antibody (Anti-A) then the blood sample is of

10 Group "A".
Various devices have been designed to facilitate the determination of blood
group, or other immunological tests. Devices for this purpose generally comprise a
structure providing a sample receiving location to which a sample of the liquid to be
tested may be applied, an indicating location spaced from the receiving location, a
15 pathway for the flow of liquid from the receiving location to the indicating location, and
means for retaining in the pathway a reagent which will agglutinate with the substance
to be detected. As the sample flows along the pathway from the sample receiving
location, it contacts the reagent and agglutination may or may not occur depending on
whether or not the substance is present in the sample. If agglutination occurs the flow
20 ofliquid is arrested or slowed so that it does not arrive at the indicating location. On |
the other hand, if agglutination does not occur then the sample fluid flows through to the

indicating location. Thus, the presence of the substance being tested for can be



PCT/ GB99/ 00052 2 determ ned by whether or not the fluid reaches the
i ndi cating |ocation. European Patent No. 0456699 di scloses a device of this

general type for the determ nation of blood groups. In thi S'F/%I i
covered pa QPP ormed with a hollow into which a blood 54 %é&&@f/zabe

pl aced and a nunber of capillary passages2lead fromb5 the hollowto
respective chanbers containing nmenbranes i npregnated with various

reagents. Fur détermisédbgwh@hand nbotht AoidseschpPiteliRiidatinafeagss | ead from these
chanbers to indicating chanbers designed to display a particular synbol

dependi ng on whet her or nqt fl | qod reaches .t he indicating
chanber. In use, t groé’éf)%?g?‘éta#]?'o%%ég B’ISQBFSPr@HCFI‘E’éﬁE%EﬂGéaI kel fenthgr e
mxed with the 10 respective reagents in the m xing chanbers before

fl owi ng al ongdéthrmidtion gableod gipups. alinythis dasisag esverdd paneligfdrined wath a'RAEHNt i N
a m xing chanber initiates agglutination of the sanple, the sanple wl|

Capi [Tary pastisosREhRYBAE sl P hEofRbind dhuript® of R eSages i f”

i ndi cating chanmber. However, if no agglutination occurs then the bl ood
sanpl e w |5 cthet hollpav taorespectivevhaaibersgednteniog piehibeangs papsregrgeed: with Rerious
i ndi cati ng chanber and the appearance of the chanber will change as a

result of the { 0 . 1% I contain
Feagent s caus AEELE A ctpREnd Brbbys Sapilbyabiab LI ERATILS ot o
a whole may be arranged to indicate the blood group of a single sanple

pl aced i n t heindisatifg chambssedesigneg thdisplaye paticulirsypba degending wervthether eesat out
to provide various inprovenents to testing devices of the basic type

ment i oned aboy @oanst bigyd!resdhbAth Yndidath gﬁ%&nb%?“:l usively, of the kind
descri bed in European Patent No. 0456% 9. '

In use, the separate flows of blood from the sample hollow are mixed with the

10  respective reagents in the mixing chambers before flowing along the elongate capillary

passages. If a particular reagent in a mixing chamber initiates agglutination of the

sample, the sample will not be able to flow along the whole length of the associated

tortuous capillary passage and there will be no change of appearance at the indicating

chamber. However, if no agglutination occurs then the blood sample will continue to

15 flow along the capillary passage to the indicating chamber and the appearance of the

chamber will change as a result of the presence of blood in it. If the mixing chambers

contain reagents causing agglutination with the common blood groups, the device as a

whole may be arranged to indicate the blood group of a single sample placed in the
sample receiving hollow.

20 The present invention sets out to provide various improvements to testing

devices of the basic type mentioned above and particularly, but not exclusively, of the

kind described in European Patent No. 0456699.



WD. 99/ 35497 PCT/ GB99/00052 3 One problemw th existing devices lies in
ensuring that the occurrence of agglutination reliably prevents a bl ood
sanpl e fl aow to the indicating |ocation. Were the pathway bet t he
sanpl e rec‘gﬂp\r;?/ﬁﬁm ocation and the indicating |ocation is a%%r‘r"ﬁ’l%‘%gy .
capillary passage, it may occur that agglgtination is not sufficient to
prevent sone of the 5 sanple reaching the indicating |location, in which
case a fal se readi W@he probRANKItEUxEtiAE Wevic@AREsNASensiiy Mt The/ 8BcupentdEf
device. According to one aspect of the invention, therefore, neans are
provi ded for reducing t | i kel i hqod of this occurring. According to the
first aspect -&EglPW@t'E%(Fgﬁ}lX Pfﬁ‘,’entsﬁ’&ﬁ‘&dcﬁ‘@ﬂelﬂﬁé’i% tPéhep‘P%WtH@do%?noﬂeW hege f or
testing the presence of a substance in a liquid, the device including a
sanpl e 10 reahs pativgaylbetaien R simplakiceibing ioeaivalagd 0k iddiatihd Wabr!i9 a BEndiest ed
may be applied, an indicating |ocation spaced fromthe receiving |ocation,
at | east one pat.hway for the flow, of liquid.fromthe receiving |ocation to
the indicati n&?“@%ig?sme’ I(E;\Wﬁy ?fé’%@atf%g{““g#'&f‘fﬁ‘f?ésuéiﬁ‘e’étéf’d’r‘fi’g%i%éﬂf’ of theagent
which effects agglutination in the liquid in the presence of the aforesaid
subst ance, Saisamplaténshing thechdickting lecadamiih vhich cpseasfalge rdatinghorcdontridicory s at

| east 15 one | ocalised region of reduced cross-section to reduce the flow

of liquid thrqugh th regqj on e al ,sed..regi on of reduced. .
cross- sect i onq.“%irl}l(é’ ?‘%yibﬁt@tﬁ by Eﬁe} ?4‘%\% o}r*&io.r?jﬁ% go ofg & og&ﬁ BVFHRR on
has occurred and thus reduces the likelihood of such |liquid passing

t hrough to t héhé¢rafdre meangark powidedror @Guciigthe dikélihbod yf thisswageingny i ncl ude a
plurality of said |ocalised regions of reduced cross-section spaced apart

al ong the length OfA&?}Odgr)é?R’S&l@%ﬁ a'gﬁ&l? Sﬂfeﬁih}/%lgngn,rtﬂgﬂe%?e O&lererigg)goﬁv?feg i d

Cross-section may be ed nearer  sai I’ng location

device for testing the presence of a substance in a liquid, the device including a sample

10 receiving location to which a sample of the liquid to be tested may be applied, an
indicating location spaced from the receiving location, at least one pathway for the flow
of liquid from the receiving location to the indicating location, and means for retaining
in said pathway a reagent which effects agglutination in the liquid in the presence of the
aforesaid substance, said pathway including a capillary passage in which there is at least

15 one localised region of reduced cross-section to reduce the flow of liquid through that
region.

The localised region of reduced cross-section tends to inhibit the flow of liquid
if some agglutination has occurred and thus reduces the likelihood of such liquid passing
through to the indicating location.

20 The capillary passage may include a plurality of said localised regions of reduced
cross-section spaced apart along the length of said passage. Each localised region of

reduced cross-section may be located nearer said indicating location than to said



WO 99/ 35497 PCT/ GB99/ 00052 4 receiving |location. Each capillary passage may
be substantially triangular in cross section. Said | ocalised region of
reduced cross-section nay be provided by one or nore baffles extending
partly acr¥9s°P¥e’ capi |l ary passage. Each baffle may exten§CGE¥e003 5
maj or portion of the cross-sectional areagof the capillary passage. In a
preferred formof device according to the invention said |ocations and the

pat hways bet weegivingeltation. deichnagilly paR6es SRy BeosubBdntidly Aribstr B &fSs. @
cover plate being secured over the base plate to cover ' the recesses so as
to convert them.nto closed chanbers or passages, and each said | ocalised
regi on of reddt¥8%cr oss secti on conprises 10 a baffle which extends partly
across its associ ated passage and has an upper surface spaced fromthe

cover plate so as Baidfucalisediegngdpeductdeross-idifobmbf b&pRilield BE ofO¥ERomR at e
t hrough which fluid may flow. Said gap nmay increase in area 1n the

di rection of id flow |n devices of . the kind first referred to the
various | ocat ?’%‘ﬁgs %fﬁ%fld?%epaﬁt& ﬁ%ifstﬁe apiliacy passage: farh baflle may eendacossy
recesses forned in a base plate, a cover plate then being secured over the
base pl at e 5 o neyorgorticnenfitiecaresesecianabared of the easilidry phsage nt o cl osed
chanmbers or passages. The cover plate may, for exanple, be secured in

Banest ve. towever . "o¢ BIPEHATonHS itk ackifleag gt B8 Bootihahd th ¢ ne

base plate. Difficulty may be experienced 20 in ensuring that the adhesion
of the cover phthways kstwedn themharerdefmed ibyuemtsses Girined énh baseqige, o dvwebplagedar i es
of each recess. Also, the volume or cross-sectional area of at | east sone

of the recess ?ﬁlg@?&ém@@ ot eI Mat€ td Edvthe [edlssdsNS RESESRALS BTt SLLa! e

operation of

chambers or passages, and each said localised region of reduced cross section comprises

10  a baffle which extends partly across its associated passage and has an upper surface

spaced from the cover plate so as to provide a gap between the baffle and the cover plate

through which fluid may flow. Said gap may increase in area in the direction of fluid
flow.

In devices of the kind first referred to the various locations and the pathways

15  between them may be defined by recesses formed in a base plate, a cover plate then

being secured over the base plate to cover the recesses so as to convert them into closed

chambers or passages. The cover plate may, for example, be secured in position by

means of thermal welding, ultrasonic welding or by an adhesive. However, problems

may occur in securing the cover plate to the base plate. Difficulty may be experienced

20 in ensuring that the adhesion of the cover plate reliably forms a liquid-tight seal along

the boundaries of each recess. Also, the volume or cross-sectional area of at least some

of the recesses may be extremely critical for the accurate and reliable operation of the



WO 99/ 35497 PCT/ GB99/ 00052 5 device. For exanple, the cross-sectional area
of the capillary passages may need to be very accurately determned in

order to q,g(?)??{%f‘wat the appropriate flow of Iiquid along P%{J’%[Bgé}ﬂ?(’%%d ' hat

occurs in e fluid state and the agglutinated state.
the neans used for securing the cover plfite to the base plate, whether
this be sonme formof 5 welding or an adhesive, nay cause variation in the

Cross-sect i ondévi@!l Far efaniple tiiea@bsssattionaPass a0BS cAillRY B@isaée@’hfﬁ n8éd {RKess,
either by the seal between the cover plate and base | ate bei ng spaced

outwardly of the ed of, the. reces or, on the other encroachin
|ﬁto theyrecegférya‘fcé‘géﬁfly d&@BBWSﬁ?H‘gOfa%f 13 eRgre Higt g@ﬁ@ﬁ’t"l’ﬂ?te?}ﬁé"? fligaidial Qﬂgl °

therefore, nmeans are provided for securing the cover plate to the base

plate in a matheguassagdd oodrrcin bothithé fiidstate lard the agglutiiayedodtate & i§ RRAS BAS tHen t he
base plate. According to this aspect of the invention there is provided a

device for tegt esence ubst.ance, i ui d, .the device
i ncl udi ng a sanp gl?dce@e??ﬂl%%‘f%ovﬁﬂ’ tf)ghe\i%?%ﬂl g’gﬁ%? hﬁfbglsﬂ@ef?‘ah‘?d to
be tested may be applied, an indicating |ocation spaced fromthe receiving

| ocation, & Meklgigwnre aﬂMshmamaj caus¢ wariatibow thé classtséctiondd afea@ftichapiliegei vi ng
| ocation to the indicating |ocation, and neans for retaining in said

pat Y 2,1 e2 48 S Rl SARSE B 16 G MR

sai d device Ising a

capillary groove constituting a part of said pathway, and a cover plate
whi ch i s secuplte beingspacedi owgwardlyof dhes kilge 0O theheecessaoe, ph abe other daudr sai d
capillary groove and thereby forma capillary passage, the base 20 plate

bei ng forned \éﬁérbad}m%tlﬂﬂﬂm@&eéésp%s Ktag o néqh %e Rtfgsp%btdgf e d \pe?lt Phg

capillary groove an t he cover ate 0 'sal

ribs. The cover plate may be bonded to the upstanding ribs by thermal or
ul trasoni c therefore, means are provided for securing the cover plate to the base plate in a manner

10 which maintains the integrity of the recesses in the base plate.

According to this aspect of the invention there is provided a device for testing
for the presence of a substance in a liquid, the device including a sample receiving
location to which a sample of the liquid to be tested may be applied, an indicating
location spaced from the receiving location, at least one pathway for the flow of liquid

15 from the receiving location to the indicating location, and means for retaining in said
pathway a reagent which reacts to the presence of the aforesaid substance, said device
comprising a base plate in which is formed at least one capillary groove constituting a
part of said pathway, and a cover plate which is secured in overlying relationship to the
base plate to cover said capillary groove and thereby form a capillary passage, the base

20  plate being formed with upstanding ribs extending along each side of the capillary
groove and, the cover plate being bonded to said upstanding ribs.

The cover plate may be bonded to the upstanding ribs by thermal or ultrasonic



WO 99/ 35497 PCT/ GB99/ 00052 6 welding or by an adhesive. U trasonic wel ding
is preferred since the heat generated in thernmal welding nay affect the
reagents | Ln the device and, simlarly, a chem cal i y

al so have "3@%’55“33er se chem cal effect on the reagents. Pr g?g{@%w&gga .
overflow groove is forned in the base plabe al ongside each 5 capiflary
groove whereby, during welding of the cover plate to the base plate, nolten
mat eri al fromvedding é1 by aneadhédiaw Ulnasmnicheeldmgif preferrgd siastethe Read fzenictied in
overfl ow grooves are forned extending al ong both sides of the capillary

groove. The capl : I ;ﬁ-s aped in cross-section,
and each ove;cll dg\%lv%gér{%ug%@%yn’%ff al's o&ggﬁggdr’?glreg?{?t e\@%‘ﬁ%ﬁ dS‘f‘Wa@% ewical i on.
The upstanding fibs 10 may be of inverted V-shape, opposites of each fib
forni ng one siadbeshle eayclsodfave snme adypisk cbergicgreffostenghelreaginecent over f | ow
groove respectively. Preferably a main undersurface of the cover plate is
in abutting contactpr¥hiabi S ' S hase
plate. In the case Jmereytﬁfe) recée"?\ﬁnr)l%@ﬁ gﬁ%’?‘?‘g‘lﬁﬁ)’gmf/ ngSEfpﬁag? %faotn%%ige “8¢ht i on
are defined by 15 recesses in the base plate, said |ocation may be at

| east part|y <Sapilleyageevepyhesehy, dyringawelding opthei qomenrpate to thetbaseplatehmplert  of
the cover plate is bonded. An overflow groove is preferably formed in the
base plat e outnishl Soid sadliBERPow B8 ReATA} i | evi ces
of the general kind first refgr?ed to, 1t 1s %‘%Ségggﬂfg%ﬂveem&fﬁ}é’gvgb
indicating |l ocatjons, to atnosphere in order to permt the flow of liquid
al ong the pa@ﬁ%@"?‘@)e’ftﬁ@"i%?'&ﬁqthgd?%ém eapillaryrgrgeve. i n Eur opean Pat ent
No. 0456699 short capillary passages |lead fromthe indicating chanbers to

apertures in a sideahedggilRfy gleBve may be generally V-shaped in cross-section, and each

overflow groove may also be generally V-shaped in cross-section. The upstanding ribs
10 may be of inverted V-shape, opposites of each rib forming one side of each of the
capillary groove and adjacent overflow groove respectively.
Preferably a main undersurface of the cover plate is in abutting contact with
portions of a main upper surface of the base plate.
In the case where the receiving location and/or indicating location are defined by
15 recesses in the base plate, said location may be at least partly surrounded by an
upstanding peripheral rib to which part of the cover plate is bonded. An overflow
groove is preferably formed in the base plate outside and adjacent said upstanding
peripheral rib.
In devices of the general kind first referred to, it is necessary to vent the
20  indicating locations to atmosphere in order to permit the flow of liquid along the
pathway to the indicating locations. Thus, in European Patent No. 0456699 short

capillary passages lead from the indicating chambers to apertures in a side edge of the



WO 99/ 35497 PCT/ GB99/ 00052 7 device which are open to the atnosphere.
However, in operation of the device blood, or other |liquid being tested,

will norr’rB\lN 99I3§{3\§V to at | east one of the indicating Chami’&f{{ﬁ*’gg@gﬁa i nce

there is I'1Kel'y"to be some variation in the volume of the plried to
the device, it may occur that blood actually flows along these further
short capillary 5 passages and is discharged fromthe edge of the device.

I'n view of thelefigswhich &re'dpelf %o te athddphelel ovieverMibbRefion OF (il daGlce biddd! ds
being tested, this is undesirable and a third aspect of the inventioh

provi des neans ereby, the |iquid bei ested may be prevented from
escapi ng fromofﬁﬁ‘eﬁl@?{dé?mgl@ rﬁﬁld@"{‘ag’tﬂ:‘ﬁ"’s‘o&&%&?“%‘?ﬁ hidjcangghambersher e
is provided a device for testing 10 for the presence of a substance in a

li quid, the deud siceithat isdikelg tabs somé Earla€icR invthe goluin@@ﬂtﬂe%ﬂmf)lé applicihodhsanmpl e
of the liquid to be tested nmay be applied, an indicating ocati on spaced

fromthe receiying l.ocation t l.east o at h for the flow of Ljquid
fromthe receidélblrr(}g’ ftoRax PSWYttﬁatt tHgocf ﬁ‘dﬁug@i ﬁﬂb’s }gﬁ%ﬁttﬁ@ﬁ,fﬂ’ﬁh"d S(()?angappllﬁfy
retaining in said pathway a reagent which reacts to the presence of the

af or esai d subgyassages andis Hiscarged fibh thaetigeof tha devidi Ny viewasNthdygossibiéi risks bNg
| ocation to a dunping location, said dunping |ocation conprising a

reservoir int i.caq By viiding.a reservoir. in, the device.for any
liquid flowng e@gﬁj&&te“rlf’e"%r ot %tlﬁﬁlgg PS‘S%?‘?S%H: &Edég'i‘qﬁ“éﬁ’&eoﬂ’tdé‘rﬁﬁéﬁ?ﬁ?ﬁ‘ of
the exterior of the device is prevented. In the case where a plurality of
sai d pat hways ofthe ipventidngeolides aiednsdulrapébycthe Rquid being tested pragibe padviented dropr | ses
a plurality of reservoirs with which the pathways comunicate

respectively. e@&pﬂ{geﬁ’dnﬁ’ﬂéld%vi@”“ oned, the device may conprise a base plate
formed with

According to this aspect of the invention there is provided a device for testing
10  for the presence of a substance in a liquid, the device including a sample receiving
location to which a sample of the liquid to be tested may be applied, an indicating
location spaced from the receiving location, at least one pathway for the flow of liquid
from the receiving location to the indicating location, and means for retaining in said
pathway a reagent which reacts to the presence of the aforesaid substance, a further
15  pathway extending from the indicating location to a dumping location, said dumping
location comprising a reservoir in the device. By providing a reservoir in the device for
any liquid flowing beyond the indicating location, possible contamination of the exterior
of the device is prevented.
In the case where a plurality of said pathways are provided, said dumping
20 location preferably comprises a plurality of reservoirs with which the pathways
communicate respectively.

As previously mentioned, the device may comprise a base plate formed with



WO 99/ 35497 PCT/ GB99/ 00052 8 recesses defining said |ocations and said

pat hway, and a cover plate which is secured in overlying relationship to

t he base t cover said recesses, and in this case the or

dunpi ng rg‘&@#’%“?’ may conprise a recess fornmed in the basepﬁr/ﬂgggﬁgz
covered by a portion of the cover plate.g The or each said recess may be at
| east partly surrounded 5 by an upstandi ng peripheral rib to which part of
the cover pla drnthe
base pl ate ou%%ﬁgéés &ﬁﬂﬁg%ﬂa@ghﬁ@ﬁggd &tyjappsa?gn Qnd gc@{e? éefg lx}r’ |SOS q'
portion of the cover Iate over the or each recess is preferably for med
with an aper Pueyingprelatinashinstoathe base plate to cover said sensssen andrim itapiase tevar |
such as a self- 10 adhesive |abel, may be provided to cl ose said aperture.
The cover pl aE&h'ﬁ%ﬁpﬁb?&eﬂvﬂE de%oﬁﬂns%l:herretzééﬁ forfried B ¥ be& aﬁﬁ@%ﬁ@c&v@rerdrb
recess defining the sanple receiving |ocation, a renov e cover as
a sel f-adhesive | abel bern proyj ded to close said aperture. A sin Ie
cover or sel f 20QFI;qfthg coyer p ﬁtﬁy bee orreach Bdeqess et astparthiesugioundedr e 15
to the receiving location and the aperture fromthe dunping location. In

Eur opean Pat eby aiNopstaadin® péHpherarrity 1 IeRIMtpartloT tieddTer PSS wxﬂeaiggh 'é%rnarv' on in
the fluid being tested are Iocated in chanbers from which capillary

passages |lead to the ch ers. Due t t he corrparatr vely large
B oF "t hooe SIS PEERbY Jalon Lhe ate HIHEOULSIGe-ATgeadacah ShibupsAdinee

requi red, and that m xi ng of the sanple with the 20 reagent in the chanber
may be Iess t lparipieeaipbet e. According to a fourth aspect of the invention
there is provided an inproved arrangenent for mxing the reagent with the
sanpl e.

Said portion of the cover plate over the or each recess is preferably formed with

an aperture for the escape of air from recess. A removable cover, such as a self-
10 adhesive label, may be provided to close said aperture.

The cover plate may also include an aperture to provide access to the recess
defining the sample receiving location, a removable cover, such as a self-adhesive label,
being provided to close said aperture.

A single cover or self-adhesive label may be provided to close both the aperture

15  to the receiving location and the aperture from the dumping location.

In European Patent No. 0456699 the reagents to cause possible agglutination in
the fluid being tested are located in chambers from which capillary passages lead to the
indicating chambers. Due to the comparatively large size of these chambers, it may be
found that a large liquid sample is required, and that mixing of the sample with the

20  reagent in the chamber may be less than complete. According to a fourth aspect of the
invention there is provided an improved arrangement for mixing the reagent with the

sample.



WO 99/ 35497 PCT/ GB99/ 00052 9 According to this aspect of the invention
there is provided a device for testing for the presence of a substance in a

l'iquid, tl}ﬁ?gﬁﬁésﬁei ncl uding a sanple receiving |ocation })EQ)E/%P%%()?Z sanpl e

of the Ii tested may be applied, an indicating ‘Spaced
fromthe receiving |ocation, at |east ong pathway for the flow of liquid 5
fromthe receiving location to the indicating | ocation, and neans for

retaining in said ABRkEMBYo thi APERRE tiehhedhiibR BfetSis HRovidR aRIcORERGGeRhat NE
af oresai d substance, said pathway including a capillary passage and~at

| east a part of said capil]ar assage constituting sajd means for.
retaining sairg’r&SE]IpmsFW%T‘?fjr?gs"rybé'gﬁ%'ﬂ‘.a lﬂitéﬁi,éﬁ’%lﬁwcwpbdwga’g@ﬁwlq Ecelvisger sed
along a stretch of the capillary passage. 10 The internal surface of the

capi | l ary paskaggomay whithtd eaipislof theaigdRNeebd Reted rnﬁ;veu@t dpBled fan liftficdtinggent
in the passage. The treatnent may be nechanical and/or chem cal. For

exanpl e, the surface of .t he, passage .may. be ro gheneﬁ.;w or. i y .coat ed
with a subst all??gaélofltgp%ﬁfi 9#?“{‘#5“?8%{8’&4?"%8%@%?‘ Q4 P4 aﬁfortth%ﬂg‘ﬁé‘ggq“‘d
arrangenments according to the invention there may be 15 provided a

plurality 6f framthaysemaghotatiaditothefindivatingdodiibe, dndardané R rétainidgiifPaiio an
i ndicating |location. There may be provided a single sanple receiving

| ocation fro ich a the .pat hways. extend, ch .pathway may extend from
a different ?é%?gg%ﬁ rgagenty @a?%%ipwrﬁﬁn?eoﬁﬁ? %ﬁr.es é‘l‘béfa&g?’ ﬁa‘ﬁ l?éé‘ﬁ’&@’ hway's
|l ead to different respective indicating |ocations. 20 Wiere a plurality of

pat hways ar e inclodingle capiiainycpassapbavelas least @ part ef iddapillan pasabe colydtsiageaii engt h
bet ween said sanple receiving |location and indicating |ocation. The

folTowing is geREG rg%ﬁklsﬁg agg?&ﬁﬁéh%trg&gntpﬁr&&aﬁypa%iirera{ggntt isO(Iispteps%d iai%‘ﬂgm hon,
a stretch of the capillary passage.

10 The internal surface of the capillary passage may be treated to enhance the
retention of the reagent in the passage. The treatment may be mechanical and/or
chemical. For example, the surface of the passage may be roughened, or it may be
coated with a substance to which the reagent adheres.

In any of the above arrangements according to the invention there may be

15  provided a plurality of pathways each leading from a sample receiving location to an
indicating location. There may be provided a single sample receiving location from
which all the pathways extend, or each pathway may extend from a different respective
sample receiving location. Preferably the pathways lead to different respective indicating
locations.

20 Where a plurality of pathways are provided said pathways are preferably all of
the same length between said sample receiving location and indicating location.

The following is a more detailed description of an embodiment of the invention,



W09/ 35497 PCT/ GB99/ 00052 10 by way of exanple, reference being nade to

t he acconpanying drawings in which: Figure | is a plan view of the base
plate of a_testing device according to the invention, Figure

section t hWOTgH*BAe of the capillary grooves of the base pIP&T@Bgﬁ/IO?OS? 5to
the fitting of the cover plate to the basg plate, Figure 3 is a simlar
viewto Figure 2, but after fitting of the cover plate to the base plate,

Figure 4 is a bzeﬁéy' dTRxafplt efetenbELAL ﬂBchéo@tHé §cc%mpgﬁ}l§g @Mﬁgb ﬂxgwfﬁfcl?t he

cover plate, igure 5 i's a section on the II1ne ter
fitting of the cove;lﬁlate 10 Figure 6 is a section on the i ne 6-6 of
Figure 1, after fiti8Hg lds aipian ‘E%Wé?f the base plagmef & testingndevicesatartiagita thdhe
capillary groove, Figure 7 is a longitudinal section through a capillary
groove, show ngventien,baffl e of Figure 6, Figure 8 is a simlar viewto
Figure 6, showng an alternative formof baffle, and 15 Figure 9 is a plan

view of a portion apil|.ar ove, .show one arrangenent of
baffl es of the Ki nf‘ %ﬁﬁ S?Fﬂﬁvétﬁ&t%%@ne RE‘?‘%F?R‘%Y groopesRfithe Base plate, gEQs ce
conprises a rectangul ar base plate 10 which nay be noul ded froma suitable

pl astics et eno alte fitting ofthaoplee plate toBke beipiit€ct i on  noul ded from
pol ystyrene. 20 Integrally noulded in the base plate are a circul ar recess

otooves 12005, 1a ke HiRTRIELRER Kt LAEEUAE ntrd s e blasedids |
to five respective indicating recesses 17, 18, 19, 20
base plate,
Figure 4 is a section on the line 4-4 of Figure 1, after fitting of the cover plate,
Figure 5 is a section on the line 5-5 of Figure 1, after fitting of the cover plate,
10 Figure 6 is a section on the line 6-6 of Figure 1, after fitting of the cover plate
and showing a baffle in the capillary groove,

Figure 7 is a longitudinal section through a capillary groove, showing the baffle
of Figure 6,

Figure 8 is a similar view to Figure 6, showing an alternative form of baffle, and

15 Figure 9 is a plan view of a portion of a capillary groove, showing one
arrangement of baffles of the kind shown in Figure 8.

Referring to Figure 1, the device comprises a rectangular base plate 10 which
may be moulded from a suitable plastics material, for example it may be injection
moulded from polystyrene.

20 Integrally ﬁoulded in the base plate are a circular recess 11, which constitutes

a sample receiving location, and five capillary grooves 12, 13, 14, 15, 16 which follow

tortuous paths from the recess 11 to five respective indicating recesses 17, 18, 19, 20



WD 99/ 35497 PCT/ GB99/00052 11 and 21. Each indicating recess is in the
shape of a different synbol. The recesses-17, 18, 19 are in the shapes of

the letter nd O respectively. The recess 20 is generall
shape of ﬁ&%@g‘%nd part of the recess 21 is generally in FW@%W&@@ of - a

tick. 5 Further capillary grooves 22 |eadiffromthe indicating recesses to
respective dunping recesses 23 which are forned side-by-side in the base

pl ate adj acentantihg. ﬁfﬂpln@lcaﬁﬁ% &s ls]m the SAYES PhibRnGnibeeerid ngkfs?es%h i s

secured over the face of the base plate 10 so as to cover an ose

vari ous groove d recesses cover plate is formed with 10 a ci rcuI ar
aperture, shovﬁ’ggt‘irﬁd"ég QlB‘pF%OEF}GJF'éeri A vihiteh O esgpectively. vhberreease 2P deess
11 so that a sanple of liquid to be tested can be introduced into the

recess 11. Furgehetlly iapiey shupest aGosraad partEthe rocds§121 i?s(@éﬁéralll?) @itk MUpE ofACh
dunping recess 23 to serve as air vents. A self-adhesive |label (1ndicated

at 27) is adhq Ed over the cover plate 24 and a renovable portion 27A of
the | abel is pb itioned over the apertures 25 and 26 to prevent 15
contam nation before the device is used. The |abel portion 27A is sinply

stripped of§ the dewiheecapiltany peogves 22 Idad fesrabheeindicatuipdtegedses Rerespyctiosiuced
into the recess 11. The label portion 27A nmay be replaced after the device

has b d, d eby b
rom tne | ot ord BRaSEER DRRER sl e ERAEh Tk lfhiier OBt ShAS "

contain neutralising agents to render harm ess any 20 |eakage fromthe
vent hol es. Almebtmssigh i ndi vi dual dunpi ng recesses 23 are preferred, as
shown, the capillary grooves 22 could lead to a single comobn dunpi ng

recess having a sipghg, f‘lg@t24rtgéeelfigure 3) is secured over the face of the base plate 10 so

as to cover and close the various grooves and recesses. The cover plate is formed with

10  a circular aperture, shown dotted at 25 in Figure 1, which registers with the recess 11

so that a sample of liquid to be tested can be introduced into the recess 11. Further

apertures 26 are formed in the cover plate over each dumping recess 23 to serve as air

vents. A self-adhesive label (indicated at 27) is adhered over the cover plate 24 and a

removable portion 27A of the label is positioned over the apertures 25 and 26 to prevent

15  contamination before the device is used. The label portion 27A is simply stripped off the

device when required to enable a sample to be introduced into the recess 11. The label

portion 27A may be replaced after the device has been used, the device thereby being
resealed to prevent contamination from the interior of the device to the exterior.

The dumping recesses may contain neutralising agents to render harmless any

20 leakage from the vent holes. Although individual dumping recesses 23 are preferred, as

shown, the capillary grooves 22 could lead to a single common dumping recess having

a single vent hole.



WD 99/ 35497 PCT/ GB99/ 00052 12 The cover plate 24 could be slightly smaller
in size than the base plate 10 and shaped to fit snugly within an

upst andi n i ral wall extending around the outer peripher he
base platgw§§5&$§?the present exanple the device is design5§T§3¥98&E£ i
determ ning bl ood group. For 5 this purpggse stretches of the capillary
passages 12, 13, 14 and 15 are coated respectively wth different

nono- cl onal anti boghegovéraie 24 2641d HeBligth tshratfer iR Gk tlﬁn"ﬂ@bﬁ@?kfeqc? e
I e desired

capillary passage 16 is uncoated. The capillary passages, or

stretches of the ,6passages, be pre-treated to allow the antibodies to
bind to the sﬁ‘i"i‘pﬁﬂégiﬁﬁ’%{ﬂipéWﬂEésaé’dﬁ’é@!‘d‘%Peféﬁﬁ?ﬁbWéu exteading aepagé thenaugerne
pre-coated with appropriate proteins, 10 carbohydrates or other naterials.

The surfaces périghesy eflip¢ bpeiphite1Gt ret ches of the passages may al so be
roughened. The cover plate 24 is transparent and the | abel 27 applied to

its outer surface t ranspar orti.ons. correspondi n o the shapes and
| ocations of the i ﬂrﬂaﬁﬁgfef%e"ag@gs} %gew%-)s,: d%ﬁ“e‘ié’f dstgrm %rbi%‘iﬁie%,rf"i‘l?/ef §f. (The
transparent portion of the |abel which overlies the 15 recess 21 is shaped

to reveal dnl yhis puepdse stretetieapfatie papillaryofasdapat1 2y E; 4 ahd 178 qafedirespedivelyt he
| abel surrounding the transparent shapes A and B, as indicated in dotted

lines at 29 (n K i | o .ed_in.colo as. i,s al so the.portion 30
surroundi ng t lﬁ’@h? if%é% -Fm§%%§%8g§r‘1§§°c£ﬁ? nagely ?)‘B‘r'gbo?‘fi"éf a’lt‘ﬁé apéﬁ’étf'?)' The
surroundi ng the O shaped and tick-shaped transparent areas are white or

some ot her nowapillady passagel i 6 isTineoatemb Ahercapillay passheay orahd désirdd sipéttings o theat t er
both for advertising or information purposes. For exanple, the |abel may

o mar ked. 0 | RErRRg. Sy e R0 AL R 8 iioThe ORRBERE LR ™

printed on a separate
passages. For example, the passages may be pre-coated with appropriate proteins,

10  carbohydrates or other materials. The surfaces of the appropriate stretches of the
passages may also be roughened.

The cover plate 24 is transparent and the label 27 applied to its outer surface has

transparent portions corresponding to the shapes and locations of the indicating recesses

17, 18, 19, 20, 21 respectively. (The transparent portion of the label which overlies the

15 recess 21 is shaped to reveal only the tick-shaped part of that recess). The portion of

the label surrounding the transparent shapes A and B, as indicated in dotted lines at 29

in Figure 1, is blood red in colour as is also the portion 30 surrounding the cross-

shaped area 20. The portions of the label surrounding the O-shaped and tick-shaped

transparent areas are white or some other non-red colour. The label may also bear other

20  printed matter both for advertising or information purposes. For example, the label may

include regions where the name, date, blood group or other information may be marked.

Instead of the panels 29, 30 and other information being printed on a separate



WO 99/ 35497 PCT/ GB99/ 00052 13 sel f-adhesive | abel, they may be printed
directly on the transparent cover plate 24 itself. |In use, the | abel

portion 27&9;9§/35{5g0ved and a bl ood sanple is introduced int gjg/ctl@gg%%%ess

11. Capilla ion causes the blood to pass fromthe recé g each
of the capillary passages 12, 13, 14, 15 pnd 16. As the blood flows al ong
the coated part 5 of each passage it mxes wth the anti body wth which the

passage is coakkddhesive fabgl, theythayedtintdll dirdefly bh eél tednspa@itlcbddr pldp@s s ARG
reacts with the blood flowi ng along that passage to cause agglutination,

t he aggl utination uses, the fl ow hl ood in that passage., to sl ow down
and eventuall'y sto é‘ée’tq‘Fa‘Fb%PB‘ES'@nggés‘s FF(S‘EO"FQ%‘WS’WQQHH &é Intrerduced intgy

recess at the end of that passage. If no agglutination occurs, blood

continues to fthewcddd 1al @agillafyaciapédukestiie Biass &spass ol the Fece@Aq B Engaaeh i1 1s
the shaped indicating recess at the end of that passage. Any further flow

of bl ood al on hat capil| ar S IS e dj scharged to,the d i ng
recess 23 by %gi;heocfap@ pm%%/ é@qgvgei?ﬁ%‘ ]:nggs’gsa@%{)l??&ﬁ‘ég%ﬁon t&ﬁﬁ?ﬂ@‘yg%&ess
23 is of such a size that in normal use the recess will be big enough to
cont ai n anys5 ovat dacbaksageil mikesnwitththecampbddyawith pichabe phssagdi ingodted.i 1f thé hus

preventing 15 contam nation of the exterior of the device with blood. The
capillaries 12, .. 4 and. 15 are,coated with ant'-rgd anti- B, anti-AB and
anei - ants bodubdun it adpfhiy BSiEy Basieey s AUA 14 0034 Spiiing Hioe e
indicating recess 21 act as a control. Since no antibody is |located within
the capill ary pa8sagbtr@usagglitinabien, shefagelatifidtioncakesthofislv oPbload mthattpassage
capillary 16 fromthe recess 11 to the recess 21. The tick-shaped visible

P oract g TG W e SLY & thitBloddBoes P e hRndpdR inciddfing'®V! o€

is operating correctly.

recess at the end of that passage. If no agglutination occurs, blood continues to flow
10  along the capillary passage until it reaches and fills the shaped indicating recess at the
end of that passage. Any further flow of blood along that capillary passage is then
discharged to the dumping recess 23 by way of the related overflow passage 22. Each
dumping recess 23 is of such a size that in normal use the recess will be big enough to
contain any overflow blood from the capillary passage leading to it, thus preventing
15  contamination of the exterior of the device with blood.
The capillaries 12, 13, 14 and 15 are coated with anti-A, anti-B, anti-AB and
anti-D antibodies respectively.
The capillary passage 16 and tick-shaped indicating recess 21 act as a control.
Since no antibody is located within the capillary 16 there should be a free flow of blood
20 along the capillary 16 from the recess 11 to the recess 21. The tick-shaped visible
portion of the recess should therefore turn red, indicating that the device is operating

correctly.



W09/ 35497 PCT/ GB99/ 00052 14 If the blood sanple is Goup Ait will react
with the anti-A antibody in capillary 12 causing agglutination to occur in

t hat capi l‘&@%@ﬁ‘@?e sanple will also react with the anti _A%%%t%@&gy in

capillary ing agglutination to occur in that capill &
Consequently the indicating recesses 17 aml 19 will remain enpty, as a
result of the 5 agglutination, but the indicating recesses 18 and 20 w ||

becone filled wth iptRetbod Hifple BGréuRAGt WillWie!lldt withUfe m-nfanﬁmdy%@e@piwour
(0]

as the surrounding surface whereas the A W remain of a fight co r
contrasting wih its surrounding red surface. The letter A along wll
therefore st antt GHINS AgElHtIANGNG QoY ‘N}Eﬂtﬁﬂaﬁ}ﬁ)’-ogg? sqmple will alsorrga@ with the oup B
agglutination will occur in capillaries 13 and 14 while 10 free flow will

occur al ong t hanticABI dntiBodyeia capill@nd 4 KausifipagplitBiation to dde8r Inahhtapiladi dido. St and
out in contrast to its surrounding surface. If the blood sanple is Goup O

no agglutinatign wll .occur .in.any of the .capillaries so that all of the
i ndi cating recedlsguenyy %ll%lPdlfgl%ﬁécefﬁfsvﬁl d S wilrempin emptyyas @ re%’llto‘ldeC
However, only the O shaped recess 19 will then contrast with its
surroundi ng5 1dgghtindtmacbus thetiiditating ecddsses a8 dsd 2Utvilbteecome fitted whigblobat The ood
group. Finally, if the blood type is positive, reaction with the anti-D

i body will ' ' ' h ill 15 and, th
aross-shaped. i oy it AP eO sGinp Bobits Mo e R et B Wi

indicating that the blood sanple is positive. Al though the resistance
provi ded by t hemampifh light goljpasmayastingiivish s smayounding 26 snfhaéé. CTlerlettdrd ploay ent
flow of blood into the indicating recesses if agglutination occurs, it nmay

occur that thewme‘ﬁé‘%?@&gn&@gfié@‘é'ﬁi@ﬁﬁ%hﬁ%%érﬁﬁm and sone bl ood may fl ow

into the indicating recess nati on has occurred,
giving rise to fal se or _
If the sample is Group B agglutination will occur in capillaries 13 and 14 while

10 free flow will occur along the capillaries 12 and 15. As a result, the letter B will stand
out in contrast to its surrounding surface.

If the blood sample is Group O no agglutination will occur in any of the
capillaries so that all of the indicating recesses 17, 18, 19 and 20 will become filled with
blood. However, only the O-shaped recess 19 will then contrast with its surrounding

15 surface so that the O stands out as indicating that blood group.

Finally, if the blood type is positive, reaction with the anti-D antibody will cause
agglutination in the capillary passage 15 and the cross-shaped indicating recess 20 will
remain unfilled with blood, indicating that the blood sample is positive.

Although the resistance provided by the capillary passages alone may be

20 sufficient to prevent flow of blood into the indicating recesses if agglutination occurs,
it may occur that the resistance to flow is not sufficient and some blood may flow into

the indicating recesses even though agglutination has occurred, giving rise to false or



WO 99/ 35497 PCT/ GB99/ 00052 15 m sl eadi ng readi ngs. Accordingly, in order
to ensure that flowis prevented once agglutination has occurred, specific
| ocations in each of the capillary passages are reduced in cross-section
so as to proVrPae’greater resistance to the through flow of PCAGH UL 4L ed

bl ood. In the present case two such regi orss of reduced cross-section are 5
provided in each capillary passage as indicated, for exanple, at 31 and 32

in capillary 11@@&5(&1@% rdadinghS ARSEISERNni dtdér BUEMSreGhadNTow is RS ehd Wpkd On i N
cross-section of each capillary passage, such as passage 12, is effected

by locating in the passage a baffle 33 which K bl ocks nost of the passage
but | eaves a ga§§m§ﬁ‘,ﬁ‘°f“0?a%t9?8“‘ff? WPS‘F‘E%IIQS’BB?“Sb‘ét%éﬁ?fh?ec%PHBrﬂBa%ﬁgf’@l‘?ée

baffl e and the underside of the cover plate 24. The upper surface 3 5 of

the baffle 33Fedscednaldrowdectivh hawo provide grdater Fesistahck I@ithd NeogRMc oM dens
in the direction of flow, as indicated by the arrow 36. Figure 8 shows an

al ternative arrange where the baffle 37 extends onl partly across the
width of the c%f‘]‘ﬁf‘%?@{"t}%sg{b@f’ PFESERVICAY WOPF Wélﬂ“&f’%&ﬁceé‘aﬂ%sét%m ¥he 15
side edge of the baffle and the adjacent wall of the passage. In this case
there may b® providetbih eactncapiiary pdssipefdslimiicated, fos pasmple, a3 tant GO dn tapiliang! | y

of the capillary passage, alternate baffles projecting from opposite sides
of the passage §¥!ﬁg§ to provide a tortuous flow path for bl ood al ong the
passage, ar ourf§ %‘af fles 37. Such an arrangenment is shown in Figure 9,
where three baffles 37 are provided. 20 O her baffle arrangenents may be
enpl oyed and di f f erAstestrsaeriie Figunesh arcichher@tuaios irérolsdetliasofayh bapillasgd.
For exanple, the baffles may be in the formof convex projections
extending fr OrBaQQtEe,Séugﬁ a%&ésaé%f 12t, r?s%f?e%?e%%ﬁoéa%ﬁgrmdtchetpggsagg Q%%.fﬂteeﬁ which
blocks most of the passage but leaves a gap 34, for the flow of blood, between the top
10  of'the baffle and the underside of the cover plate 24. The upper surface 35 of the baffle
33 is inclined, as shown in Figure 7, so that the gap 34 widens in the direction of flow,
as indicated by the arrow 36.
Figure 8 shows an alternative arrangement where the baffle 37 extends only
partly across the width of the capillary passage, leaving a triangular gap 38 between the
15 side edge of the baffle and the adjacent wall of the passage. In this case there may be
provided a number of baffles 37, spaced apart longitudinally of the capillary passage,
alternate baffles projecting from opposite sides of the passage so as to provide a
tortuous flow path for blood along the passage, around the baffles 37. Such an
arrangement is shown in Figure 9, where three baffles 37 are provided.
20 Other baffle arrangements may be employed and different numbers and

combinations of baffles may be used. For example, the baffles may be in the form of

convex projections extending from one side wall of the passage towards the opposite



WD 99/ 35497 PCT/ GB99/00052 16 side. O her fornms of reduction in
cross-section may be enpl oyed. For exanple, the passage 12 itself nay be
necked so duce in cross-section at a specific |ocatiagn,

Al ternati vg“?”?gé‘{?z effective cross-section may be locally F&J(Fc"é’a/%‘&?the
use of fixed particles, |lengths of materligal s and absorbents. The use of
inert materials and active 5 materials nmay also be of benefit. Instead of,

or in additionidep,Othbefopfy st fedbicthiarin icRisssectioh antyreugledb ok Beankd fihes
33, there may be provided a region of each capillary which is coatectl with a

chem cal which reacts with agglutjnated bl ood, but not w th upnaggl utinated
bl ood, so as ,tpgsslgg%iilts aychfd%FF‘?ifr%? a3 4R TSSUES OIS THRE RSy AL @ SeFilist I0BAtiond t o
the relevant indicating recess. 10 To ensure that the device will operate

properly with a gi vrernalvelyptheleffactble@pshs-se@ivalmay betlotdlly irédeed Bpthetud@br t he
cross-sectional area of each of the capillaries 12, 13, 14, 15, 16 is

accurately determ.n and th | opd nnot leak fromthe capillaries. It
is also i npor‘f‘gﬁs?{’ arﬁﬁ%ﬁ @Pﬁés (?Im??qagﬁpiébsgﬁsmd “SGfolpér?E‘éﬂ‘!tF ﬁ:“%ﬂ‘i@‘“’s ane
| ength. For the latter purpose it will be seen fromFigure 1 that the

stretch of ¥aahatemsls mhyalyo bd oftentefit. i ts 15 respective indicating recess is
tortuous in shape. This not only increases the resistance to flow of

may be readily prefneater ek e PuRicel I IRR R okl B RelE one

of the tortuous parts of the passage. Thus the tortuous design readily
enabl es the pdadss dlipre nay belpeovidaion wgiontof eachnmpillerygvitich RGodted vithva chemicil
menti oned, the cover plate 24 may be secured to the base plate 10 by an

T PO 905 B R 2
there is a narrow gap
the capillary and prevent further flow of blood to the relevant indicating recess.
10 To ensure that the device will operate properly with a given volume of a blood
sample, it is important that the cross-sectional area of each of the capillaries 12, 13, 14,
15, 16 is accurately determined and that blood cannot leak from the capillaries. It is also
important that the capillaries should be of essentially the same length. For the latter
purpose it will be seen from Figure 1 that the stretch of each capillary close to its
15  respective indicating recess is tortuous in shape. This not only increases the resistance
to flow of agglutinated blood through the stretches of the passages, but each passage
may be readily preformed of a required length by selecting the dimensions of the
tortuous parts of the passage. Thus the tortuous design readily enables the passages to
be made of the same length.
20 As previously mentioned, the cover plate 24 may be secured to the base plate 10

by an adhesive or by thermal or ultrasonic welding, the latter being preferred. In the

prior art arrangements there may be regions of the device where there is a narrow gap



WO 99/ 35497 PCT/ GB99/ 00052 17 between the undersurface of the cover plate
24 and the upper surface of the base plate 10. If such gaps occur adjacent
a capillar e this may effectively increase the cross-sectional area
of the pa§§8§g§§§2d bl ood may al so | eak fromthe capillaryPFﬁgﬁgﬁﬂ%Q?gap.
In the above described device, therefore,17means are provided to ensure that
the 5 wel ding process preserves the integrity and di nensions of the

capill ary pas$e@asn thEhindersiiFacoPWe doRerrpigty 8 and tiRGper sulfedesMthdBask gia'fé gure
in

2: each capillary groove, such as groove 12, is generally V- shape
Cross-section. ni al ongsi de each side of the .groov and parallel to
LS e two dferk PG GRS GPOL aicriacHPURS BISsagE df HaHas ey dhorease the
cross-sectional shape to the 10 groove 12. However, the top portions 40 of

the inverted \rasba@siond areast tiiepassaperame Blook iayedso 1mqﬂrbmmrcfai)mm;ygﬁt@qy@ 39
and the capillary groove 12 project slightly above the |I|evel of the

surroundi ng surfacge 42 .0f the .ba | ate 10. Wien the cqver plate 24 is
irst placed ooRr AEE ke uBnBar dofe; Trdirs, woite ate Rrapace by ot Thdtsee 21
hold it a short distance above the upper surface 42 of the base plate 10.
15 However ,5 whealdingproneds possenvies thasmegrity wed dinmegsions dfftiencapflitgqiasdges. HEhi§ ops
40 of the ribs 41 nelt and col | apse. By providing the overflow grooves 39
al ong each si t.he. capi r groove 12, the nelting material can flow
outwardly int ggfl}%féyndgg:ﬁq%%vé %?doyoves as well as inwardly into the capillary
groove 12 itself, as indicated at 40A and 40B in Figure 3. This enables
the cover pl ate to Referpngtodighré 2reatlycapiitagy grioove, isuch apgagerinis gandrhlyt Yie 20
upper surface 42 of the base plate 10, regardl ess of any slight variation

42, and no mor‘t i iR, RURSAEAMAICBRRY fod e 8Bk thy bR VRN o

by becomi ng trapped between them Since
are two overflow grooves 39 which are of generally similar cross-sectional shape to the

10 groove 12. However, the top portions 40 of the inverted V-shape ribs 41 thus formed
between each overflow groove 39 and the capillary groove 12 project slightly above the

level of the surrounding surface 42 of the base plate 10.
When the cover plate 24 is first placed over the base plate 10, therefore, the tops
of the ribs 41 hold it a short distance above the upper surface 42 of the base plate 10.
15 However, when thermal or ultrasonic welding is then effected, the tops 40 of the ribs 41
melt and collapse. By providing the overflow grooves 39 along each side of the capillary
groove 12, the melting material can flow outwardly into the overflow grooves as well
as inwardly into the capillary groove 12 itself, as indicated at 40A and 40B in Figure 3.
This enables the cover plate to be pressed firmly into abutting engagement with the
20 upper surface 42 of the base plate 10, regardless of any slight variation in the volume of
rib material upstanding above the level of the surface 42, and no molten material can

prevent the two plates coming into contact by becoming trapped between them. Since
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agai nst the base plate, there is little |likelihood of |eakage of fluid

bet ween tk\g t ates, and also the capillary passages w || g(# be of
substanti a Py\é@ﬂ‘ggsarre cross-sectional area. In prior art A gg’ﬁ@ﬁ%s,,
where nolten material can only flow towarggs or into 5 the capillary groove
itself, sone of the nolten material may remain on the top surface of the

base plate, t Hscdift bR hRAGAY fresshld AAE o0k g&%;l%?g}th%mita@ﬁkéﬁﬂ§8

plate. This may allow | eakage o omt |'ary passage rnto the
gap between the cover?féi)l_ate and base PI ate. Also, the depth of the gap is
i kely to varyof lepkage ofdlujdbbaiwegry the twe platesegnd-alsp the gamibarvipassages Milk alevays
regions of the same device, so that the effective cross 10 sectional area

of the capi || afeyofRASeaAARIhE Sanidérb&Ssectlbafarth! | affect the flow and may
lead to unreliable and i'nconsistent results fromthe device. In the

arrangenent described above, only about half of the nolten material flows

into the capill ary 1§PHeRAR ariagggments, herg melten materiad gart oply How tawerdy eT Migi shes
in the sane position with respect to the base plate, the amount of nolten

mat eri al 19w Rg chgillay Fﬂﬁv&ﬁs@@mmé & the HoNeN fhatcFiaPbpiedial GH th¥ tGPRRfasE ent
and can therefore be allowed for when calculating the effective

cross-sectional_ area of the illary passages, .which wil| be consistent
bet ween di ffer‘gﬁﬁe brse p &Hyﬁﬁgﬁgwg%%/pv&rp Bfr%@fF%i‘%N’éthdLe bate Platgrel ievi ce.
Simlar overflow grooves are forned on the base plate around the sanple

recei ving recessy dllbw legiae of blbbefromdhe edpiligy pAERS IR tHe/gaplRtwedkd the2bvepd 21
(as shown in 20 Figure 4), the capillary grooves 22 and the dunpi ng

S Aot s RSP S ATl
devi ces, incorporating features of the invention, may be used for
devices and between different regions of the same device, so that the effective cross-
10 sectional area of the capillary passage also varies. This will affect the flow and may lead
to unreliable and inconsistent results from the device.

In the arrangement described above, only about half of the molten material flows
into the capillary groove itself, and since the cover plate always finishes in the same
position with respect to the base plate, the amount of molten material flowing into the

15 capillary groove is substantially consistent and can therefore be allowed for when
calculating the effective cross-sectional area of the capillary passages, which will be
consistent between different devices and between different regions of the same device.

Similar overflow grooves are formed on the base plate around the sample
receiving recess 11, each of the indicating recesses 17, 18, 19, 20 and 21 (as shown in

20  Figure 4), the capillary grooves 22 and the dumping recesses 23 (as shown in Figure 5).

Although the described device is for use in determining blood group, it will be

appreciated that similar devices, incorporating features of the invention, may be used for



WO 99/ 35497 PCT/ G B99/ 00052 19 carrying out other diagnostic tests.
Al t hough the reaction in the blood group test is an antibody reaction, in

ot her test‘§8gplgs49$agent m ght be antigen. The device accorg'gﬂ/g;é;tgg?oﬂtsye

i nvention or exanple, be used in tests for the pre
i nfectious di seases, such as neasles, nmugps or rubella. 5 In sonme tests it
may be desirable to provide enl arged further reaction chanbers in the

capi | lary pat kueisy ot d€ter G12gedstio fesh20hRLgIE MRrcHbNE tREBI08A gFRip Gtegt‘?%‘éaxe”t.s
which my be suitable to create agglutination, and hence the visualisation

of a synbol . reagents in such further ction chanbers may be instead
of reagents I(Slﬂ@}ogﬂreia 19nig other festy %F%%%%g@etaﬁ@s@m%@vw agcRrdieRiia i on
to such reagents. Additional enlarged 10 chanbers may be provided for

reaction transliedfveation @alkl fo@@ﬁanﬁil@ﬁeuse&ﬂtféﬁtblﬂhth@pr’ébéﬂ@@oﬂib&@ﬁods@kﬁ@ it
has been found desirable for all the pathways to be of the same | engt h

the I engths of_ th hwa na required to vary if, for exanple,
di fferent typég(:hoq‘s '55)9513185! %Wép a‘%dub(?ﬁ“iaf erent reaction chanber confi gurations
cause the reactions to occur over different periods. Thus in a nmulti-test

situation, % he pat fmsomelttstd iemyy bs desiabld tb provitielenlaggbdTorthdratactibh chdmbersesul t s
are obtained at about the same time. Although the provision of shaped

i ndi cati 8, 20 t
i cati ng ¢ o RECHUY et SastTerchar pBmEkE e EOR potir Betedraaeti iy
i ndi cator may be enpl oyed. For exanple, the arrival of blood at an

i ndi cati ng reasysbe suitgbloeo aleatamggldtxnanlohr argigrencenthe isaalisatidnostiesyaibol. MEle
recess or to trigger sonme other visible 20 reaction. For exanple Iatex

o121 NGl o W B TR
capillary passages themselves, or in addition to such reagents. Additional enlarged
10 chambers may be provided for reaction transfer or reactions alone.

Although in blood group testing it has been found desirable for all the pathways
to be of the same length, the lengths of the pathways may be required to vary if, for
example, different types of reactions and different reaction chamber configurations cause
the reactions to occur over different periods. Thus in a multi-test situation, the pathway

15 lengths could be adjusted so that all the results are obtained at about the same time.

Although the provision of shaped indicating recesses 17, 18, 19, 20 and 21 is a
convenient way of indicating to the user that agglutination has occurred, other forms of
indicator may be employed. For example, the arrival of blood at an indicating recess
may be arranged to trigger a colour change at that recess or to trigger some other visible

20 reaction. For example, latex particles of different colours may be used, as well as
immunogold and other visualisation media currently in use in immunoassays.

In the example described, the indicating recesses may be treated with an



In the exanpl e described, the indicating recesses nmay be treated with an WO
99/ 35497 PCT/ GB99/ 00052 20 appropriate chem cal, either before or after

use, to "fix" i mge provided by the flow of blood into sone

recesses. S?}h’ke]‘gdewce specifically described above, the 3F5§§”§8%%?onal
shapes and sizes of the capillary passaggs and chambers are deternined by
t he shapes of grooves and 5 recesses in the base plate 10 al one. Fbmever

|t 1s al 50 pospbiobfat Bentihe oA BERICS dBor Lite1LTULHABEEprAidk® D el TE

wi th grooves and/or recessés which cooperaté w th groo recesses
in the base pl 3} to define the necessary passages and chanbers. This may
al l ow a stand 9eddrtospme of the reeesieged with different cover plates to

provide passages and chanbers of different flow characteristics. 10 In a

further nodificatiqp ,theﬂd)etvm‘éf&@é!h!"ﬁlcal-’tf’Hé%cﬁ[ﬁedtzﬂb@vé’<'1‘§e$@1f€E'ssse‘f’}f"éiﬂfapf1 hab Q3R EIzEs | N
t he device nay be formed solely by grooves or recesses I n the underside of

t he cover an such grooves or recesses belng cl osed by fl at
portions of t E"p ALY P3ssree chambersarg detegpised hy theothgpes i erayps anch t he

formof capillary passages are preferred, the invention 15 does not

excl ude ot her reassesinahe sé @Y 0faldne.t Howpwas S GalRipdstiBlyitst the ORbcHfe STaRp! e
receiving | ocati on to the indicating |ocations. For exanple, the pathways

may be in the r ted, | UIdIC cifcuits of the kind described in
U S. Patent NS fgéel%%}p mﬁfll“i‘ T WP%W@&F FeRPeNdie with gropyes  as

wel | as other related patents and pat ent applications. WO 99/ 35497
PCT/ GB99/ 00052nd/or recesses in the base plate to define the necessary passages and chambers.

This may allow a standard base plate to be used with different cover plates to provide
passages and chambers of different flow characteristics.

10 In a further modification, not shown, some of the passages and/or chambers in
the device may be formed solely by grooves or recesses in the underside of the cover
plate alone, such grooves or recesses being closed by flat portions of the upper surface
of the base plate.

Although pathways in the form of capillary passages are preferred, the invention

15 does not exclude other forms of pathway for the passage of liquid from the sample
receiving location to the indicating locations. For example, the pathways may be in the
form of printed liquidic circuits of the kind described in U.S. Patent No. 5198193 and
British Patent Specification No. 2231150, as well as other related patents and patent

applications.



21 CLAIMS 1. A device for testing the presence of a substance in a |iquid,
the device including a sanple receiving |ocation to which a sanple of the

liquid to ‘P§8%’?5.S4%ﬁd may be applied, an indicating |ocati Opffﬁﬁff’%&}"y omt he

recei ving at | east one 5 pathway for the flow of omt he
receiving location to the indicating |ocafjion, and neans for retaining in
said pathway a reagent which effects agglutination in the liquid in the
presence of the aforesaid substance, cpqugaferised in that said pathway
includes a capillary passage in which there is at |east one |ocalised
regi on of reduced cross-section to reduce the flow of liquid through that
region. 10 2. A delice étg%‘f“éﬁ iog testingshgipresencegfa@rsubsianchén & liguitl) the deyias sage
includes a plurality of said |localised regions of reduced cross-section

spaced apart adduiling £€anhRe Bcliving locaBofltdRRIRRY Sample g}f‘tfgglghﬁﬁg PE G xﬂ%ct 0

Claiml or Caim2, wherein the |ocalised region uced cross-section

is located nearer said indicati | ocation than to said receiving 15
| ocati on. 4. eo*’é\??‘ﬁ EAe ’rcﬁti‘%gfggﬁmarﬁ}’a?ﬁd from the decevingglogationnat leaseprs n t he
capillary passage is substantially triangular in cross-section. 5. A

devi ce accdr dipathwapfathe fivkv éftliquip) fremanié Rpeivingidttionbahe indicahLiobara! hied
regi on of reduced cross-section is provided by one or nore baffles
6. A devjce according to

Gaim's, wher ke R eARE i 48 piRRey n Bfabel RN Gt aglofinionan e
cross-sectional area of the capillary passage. WO 99/ 35497
in the presence of the aforesaid substance, characterised in that said pathway includes
a capillary passage in which there is at least one localised region of reduced cross-section
to reduce the flow of liquid through that region.

10 2. A device according to Claim 1, wherein the capillary passage includes a
plurality of said localised regions of reduced cross-section spaced apart along the length
of said passage.

3. A device according to Claim 1 or Claim 2, wherein the localised region
of reduced cross-section is located nearer said indicating location than to said receiving

15  location.

4, A device according to any of the preceding claims, wherein the capillary
passage is substantially triangular in cross-section.

5. A device according to any of the preceding claims, wherein said localised
region of reduced cross-section is provided by one or more baffles extending partly

20  across the capillary passage.

6. A device according to Claim 5, wherein each baffle extends across a

major portion of the cross-sectional area of the capillary passage.



22 PCT/ GB99/ 00052 7. A device according to daim5 or daim6, wherein said
| ocati ons and the pathways between them are defined by recesses forned in

a base pl a{%g,gglg%tggver pl ate being secured over the base pég@ggé@oo%%gr t he

recesses s convert theminto closed 5 chanbers or p

wherein each said |ocalised region of redgced cross section conprises a
baffl e which extends partly across its associ ated passage and has an upper
surface spaced fromthe cover plate so as to provide a gap between the
baffl e and the cover plate through which fluid may flow 8. A device
according to daim?7, wherein said gap increases in area in the 10
direction of fluid’fl owA dgvicgpacgerdingdo £iaim £ @ Clainy 6 wherdimsaiploeateoms andfhea
substance in a liquid, the device including a sanple receiving location to

hi ch. & Sarpl ueladd ekithei ufe Wink by SELolRY forify APbisE decd ) e 531 19

| ocati on spaced fromthe receiving | ocatlion, %
flow of liquigd.fromthe receiving |ocation to the indicating |ocation, and
15 means for PER&SeRadOYes the 3532? tagoyershe resessastsoap taepnvers them into clbsed

presence of the aforesaid substance, said device conprising a base plate

in which i$ folafibérsair phssagds, @idsvheréi ehdhdsald 106MRGe BN SF }ehpéédfwosé SP&{OSI of
sai d pathway, and a cover plate which is secured Tn overlying relationship

to the base plate.to er,said capillary groove and thereby forma
capillary pas %@Sﬁ%ﬁ%ﬁwéwﬁgmn SParihagcrosydts gasosiaied passagesarddragen upparh
upstandi ng 20 ri bs extending al ong each side of the capillary groove, the

cover plate beirfige spavdé rohthe s6verl plapsicRtonBovidds gapCetwéendfY brle a6 R0l NY
to Claim9, wherein the cover pl atpe is bon(r}gd to ?hpé&v% 99/ 3549% the

cover plate through which fluid may flow.
8. A device according to Claim 7, wherein said gap increases in area in the
10  direction of fluid flow.

9. A device for testing for the presence of a substance in a liquid, the device
including a sample receiving location to which a sample of the liquid to be tested may
be applied, an indicating location spaced from the receiving location, at least one
pathway for the flow of liquid from the receiving location to the indicating location, and

15 means for retaining in said pathway a reagent which reacts to the presence of the
aforesaid substance, said device comprising a base plate in which is formed at least one
capillary groove constituting a part of said pathway, and a cover plate which is secured
in overlying relationship to the base plate to cover said capillary groove and thereby
form a capillary passage, characterised in that the base plate is formed with upstanding

20  ribs extending along each side of the capillary groove, the cover plate being bonded to
said upstanding ribs.

10. A device according to Claim 9, wherein the cover plate is bonded to the



23 PCT/ GB99/ 00052 upstanding ribs by thermal or ultrasonic welding. 11. A
devi ce according to Claim 10, wherein an overflow groove is fornmed in the

base pl ate i de each capillary groove whereby, during | di t he
0 80 1 hRfs

cover plate e base plate, nolten material fromsaid r winto
t he overfl ow groove. 5 12. A device accggdi ng to G aim 11, wherein overflow
grooves are fornmed extending along both sides of the capillary groove. 13.

A devi ce acc%ﬁ,ﬂg‘gterg)s?)2){},89;@(3&}“%0%&&5&@% wherein the capillary groove

is generally cross-section 1 devi ce according to any of

Claims 9 to 13, wherein each overflow 10 groove is generally V-shaped in
cross-section. 1511.A ddpdee accerdingitp&laig 16 whereman qyselosy gropMeisfpaneindi ng
ribs are of inverted V-shape, opposite sides of each rib form ng one side

of each of thaeheckgé plafHongGide exh RApHagdiréGRAVhepotST Bhiiy WEIRY f (iRUBO& | Vel Y.
16. A device accord?ng toggny of CPail?f?g to 15, mhe@e% n a grai n 15

undersurface of the.cover plate is.in abutting contact with portions of a
mai n upper gla'ref'%g’@ base p?%% "l?gtg’émﬁﬁeai’l&(’"isﬂd R 'g@(/ﬁ‘é‘@ intp thy ‘El‘feﬁ‘g"‘f 8NG of
Clains 9 to 16, wherein the receiving |ocation and/or indicating |ocation

are definéd by retksseA deticé heeohtisetopliaine] 1, artdreimoeerildw gaddves ateFormed east
partly surrounded by an upstandi ng peripheral rib to which part of the 20

cover plate | d A devi ording to Claim17, wherein an
overfl ow gr og)\tc}ee'p(ﬁ% fign&tébgh S'lﬁﬁs ﬁ%gga z]ga%bé%toégout si de and adj acent said
upst andi ng peripheral rib. '

13. A device according to any of Claims 9 to 12, wherein the capillary groove

is generally V-shaped in cross-section
14. A device according to any of Claims 9 to 13, wherein each overflow
10  groove is generally V-shaped in cross-section.

15. A device according to Claim 14, wherein the upstanding ribs are of
inverted V-shape, opposite sides of each rib forming one side of each of the capillary
groove and adjacent overflow groove respectively.

16. A device according to any of Claims 9 to 15, wherein a main

15  undersurface of the cover plate is in abutting contact with portions of a main upper
surface of the base plate.

17. A device according to any of Claims 9 to 16, wherein the receiving
location and/or indicating location are defined by recesses in the base plate, and said
location is at least partly surrounded by an upstanding peripheral rib to which part of the

20  cover plate is bonded.
18. A device according to Claim 17, wherein an overflow groove is formed

in the base plate outside and adjacent said upstanding peripheral rib.

SUBSTITUTE SHEET (RULE 26)



SUBSTI TUTE SHEET (RULE 26) WD 99/ 35497 PCT/ GB99/00052 24 19. A device for
testing for the presence of a substance in a liquid, the device including a

sanpl e rec&iogagigﬁhocati on to which a sanple of the liquid %gTFCSBCQg@?S%ﬁd may

be appli ed, icating location spaced fromthe receivi at
| east one pathway for the flow of Iiqupg fromthe receiving |location to
the indicating location, and 5 neans for retaining in said pathway a

reagent whi ch reagds (R delie; Rf RIGRAB Bl plelifice QLS ik RRiANE devied UT L Ner

pat hway extending fromthe indicating [ocation to a dunping ’location,
characterised jn that said dunping, |ocation conprises a reservoir in the
devi ce. 20. mcfagwsééa@e@dﬁwﬁ@s fosatigngpwhich a sample phithg liguidita be testedimaya; d

pat hways are 10 provided, and said dunping |ocation conprises a plurality

of reservoi rbe wppliedpMan Gidiédtiag 1octibRpsced qrommi Mhe adceivingSloesiony @l Jeast2dne A
device according to Claim19 or Caim20, conprising a base plate forned

Wi th recesses,_definingssaid.locations and sai d. pat .and a cover plate
whi ch i s soRufEy PHAS 08P P FuGe Plon JE e RENing Redlicilo TEtbuioR B Phetnl “sai o
recesses, the or each 15 dunping reservoir conprising a recess fornmed in
t he base Pl ameansnidr cetamingdinbspidapgslway @meagefit which geacts tpthet presedde ofitldevi ce
according to Claim2l, wherein the or each said recess is at |east partly

surrounded by AflaidPsh il ARRBRNA blihdidt BECle ALl 1L08A NG P! ate

i s bonded. 20 23. A device according n overfTl ow

groove is fornmed in the base plate outside and adjacent said upstandi ng
peri pheral r fhgmping location, characterised in that said dumping location comprises a reservoir in

the device.
20. A device according to Claim 19, wherein a plurality of said pathways are
10 provided, and said dumping location comprises a plurality of reservoirs with which the
pathways communicate respectively.

21. A device according to Claim 19 or Claim 20, comprising a base plate
formed with recesses defining said locations and said pathway, and a cover plate which
is secured in overlying relationship to the base plate to cover said recesses, the or each

15 dumping reservoir comprising a recess formed in the base plate and covered by a portion
of the cover plate.

22. A device according to Claim 21, wherein the or each said recess is at
least partly surrounded by an upstanding peripheral rib to which part of the cover plate
is bonded.

20 23.  Adevice according to Claim 22, wherein an overflow groove is formed
in the base plate outside and adjacent said upstanding peripheral rib.

24. A device according to any of Claims 21 to 23, wherein said portion of the

SUBSTITUTE SHEET (RULE 26)



24. A device according to any of Clains 21 to 23, wherein said portion of
the SUBSTI TUTE SHEET (RULE 26) W009/35497 PCT/ GB99/ 00052 25 cover plate

over the gy g@,g%ﬁ ecess is fornmed with an aperture for thesg}s/g;%g@%@%zeaikr

from recess A devi ce according to Caim24, wherein )
sel f -adhesi ve cover is provided to cl o said aperture 5 26. A device
according to Caim25, wherein the cover plate also includes an aperture

to provide aocephtdcvet the of €28 Scedey forthélOwith én SFeNr€for Bedsvapebfladrdnh O, a
removabl e cover also being arranged to close said aperture. 27. A device

accordi ng to C%I aim 26, wherein a single self-adhesive [abel is provided to
close both tH&E™ aperture to the receiving location and the aperture fromthe
10 dunping location. 28. A device for testing for the presence of a
substance in a |i2§ui d A ddvee devording toiGiaind| wherein a aemdvable edfadhiesige t@eat i on to
which a sanple of the liquid to be tested may be applied, an indicating

| ocati on spachedvide® B (D& aRCieittidd | Ocation, at |east one pathway for the
flow of Ii qw%ﬂg]ylrom the rgcel v?‘ng | ocation to the indicating |ocation, and

15 nmeans for retaining in said pathway a reagent which reacts to the
presence of the 28f or ésdfvireaens %‘F@é:'a‘@@dwb‘ﬁ?‘ﬁ\ﬁwov?fdﬂﬂ@llahg"Hilttﬁa,&)lilllI ary
passage, characterised in that at least a part of said capillary passage

constit ut es apéritérenapovideracees abNhédecesy definfpIMBtsampR. refeidify 164 tBE, Cé)r di ng
to Claim28, wherein said reagent is dispersed along a stretch of the

capillary passa .devi ce accordi ng to Claim28 or Caim 29,
wherein t he Fm?\&%}?aqovgr Toa g arranged to close said aperture.

27. A device according to Claim 26, wherein a single self-adhesive label is

provided to close both the aperture to the receiving location and the aperture from the
10 dumping location.

28. A device for testing for the presence of a substance in a liquid, the device
including a sample receiving location to which a sample of the liquid to be tested may
be applied, an indicating location spaced from the receiving location, at least one
pathway for the flow of liquid from the receiving location to the indicating location, and

15 means for retaining in said pathway a reagent which reacts to the presence of the
aforesaid substance, said pathway including a capillary passage, characterised in that at
least a part of said capillary passage constitutes said means for retaining said reagent.

29. A device according to Claim 28, wherein said reagent is dispersed along
a stretch of the capillary passage.

20 30. A device according to Claim 28 or Claim 29, wherein the internal surface
of the capillary passage is treated to enhance the retention of the reagent in the passage.

31. A device according to Claim 30, wherein the surface of the passage is

SUBSTITUTE SHEET (RULE 26)



of the capillary passage is treated to enhance the retention of the reagent
in the passage. 31. A device according to Caim 30, wherein the surface of
t he passage is §§§STI TUTE SHEET (RULE 26) WD 99/ 35497 PCT/ GB99/ 00052 26
roughened.wQﬁ’.’"’ devi ce according to C aim30, wherein thé’cgﬂﬁff%?@gosaf the
passage is coated with a substance to whgch the aggl utinating reagent
adheres. 33. A device according to any of the preceding clainms, wherein
there are 5 pLAMeded a plurality of pathways each |eading froma sanple
receiving Iocagion to an indicating |location. 34. A device according to
Claim 33, wherein_there s, provided a sln%le sanpl e receiving | ocation
from which al'l th&-pat Avisyiseaseuding taElaim39ewhergindbe siiacs gt ths RasseREis33 or
Claim 34, wherein the pathways lead 10 to different respective indicating

| ocati ons. 36oatdd @itk h GebsameOfotiwhigh the agpMtifdtinglradgent aifheiled. 35, wherein said
pat hways are all of substantially the sanme | ength between said sanple

recelving |ocatiop; and,l fol €3t Ming 18 SAY of fhie preteding clanms, Wherein there are”)

5 provided a plurality of pathways each leading from a sample receiving location to an
indicating location.
34. A device according to Claim 33, wherein there is provided a single
sample receiving location from which all the pathways extend.
35. A device according to Claim 33 or Claim 34, wherein the pathways lead
10 to different respective indicating locations.
36. A device according to any of Claims 33 to 35, wherein said pathways are
all of substantially the same length between said sample receiving location and indicating

location.
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