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WD 2005/ 005991 1 PCT/ EP2004/ 007536
Ln\ hhh\ bar dehl e104101 \ 2006 5 Devi ce and net hod for

simul taneously identifying blood group antigens The
invention relates to a device for |ateral-di agona

flow nmulti-paraneter tests, in particular in the

WQ B0H89%1 bl ood group serology for the sinult EEEB04/007536
Lejttatopigie 886 10 quantitative determination of a
plurality of analytes in a liquid sanple, including a
menbrane with an application zone for the application

of the liquid sanple, at |least two indicator zones
which are able to interact with the anal yte(s) and at

| east one absorption region which absorbs the liquid
after havi ng.pass di cator z he i ndi cator
zones being P %‘F??&r@gﬁ‘ﬁt&\ﬁé‘ﬁﬁ%@u ‘?‘?‘E‘ %on zone

and an absorption regmg@dgLﬁmgﬁﬁg@Qterlzed in that the
directions of flow fromthe application zone through

the respective indicator zones to an absorption

Tﬁﬁ GhR &15 L OMWel tECKFvid oreﬁ&?ﬂtdlfégh% g{?&é %b]ﬁlparﬂﬁ]éi’er tests, in

ere e| ng present at east

- partiggRs in ﬂteeﬁalﬁvdnbhoouh grmqt bﬁologg,l firr ethe tsomatgpease sgalitative or

analyzing, a raI n |n a l.iquid 0. )
afiage Wittt iot Wi S S inh il fpte, including o
RADANG a¥i{h0sh Zpheath zanérﬁmeﬁea@heﬁucﬁlhﬁ tﬁ@ﬂ@ﬁ@wﬁple at least two
according to the invention, wherein this sa e
indicatos Fencsvielef able tadamert yith the aakyia(s)apdi Eﬁg@@n@wésmptmn
| T
R
zmnesl ebein® pomtivual eeveamathyt egplioatidrh e:lone ceadi wmt dbgexptipm region,

le, liquid to for n.the indicato
olBieice 2T Rn S, ) s Bt o B R T aBelisdBep 260E Bidlen e
rsdpacﬁwmmat@rkoﬁés ©&dnl adsasmption Qe@b@%ﬂm itGcIRR AR Bs€iftilly parallel
1_Sferabl y for the simyltanequs conduction of bl ood

andt {hefs bsmeipgery at least fyve gt Hewdeacks ogi cal
di agnostics, paraneters are generally tested which are
of particular relevance in the context of
The aivsitieni fortheraelaies taopivgsssHaemalyyingcuslurbionett awalytes3o a liquid

| des th tectl
sl Samb MR RO BE TR, BeEY ol Rt dealitt “Si PEn Mgpprane of e
pphﬁhlﬂ&&icﬁdrdﬁlg ite tHedfivenkion, bl aein ¥iio vitiple Ruftaar in armqmdtaqﬁanmy

ant i ne are 005/ 005991 . .
in| AR BaNGE ‘E'F é@l@zfdiqwééfo oy hf disseiinay eloths #gsorption region

thRABA R indlcater Bbhel BAP QAU t%%ndtﬂ:@ %Wés%? their derivatives in the
| ynphocytes which |ikewi se play a rol€ in the context

sagiple hgnd taimnsomplixon the iadspionnengs.iin particular for the simultaneous

determination of cellular and plasmatic parameters, preferably for the simultaneous

conduction of blood group antigens.

In blood group serological diagnostics, parameters are generally tested which are of
particular relevance in the context of transfusions or of morbus haemolyticus neonatorum
(Mhn). This includes inter alia the detection of antigens on the surface of erythrocytes

which are characteristic for the blood groups. Further important antigen systems are
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It is known that for determ ning blood group antigens

the erythrocytes of the persons to 5 be tested,

(donors or recipients) are brought together with

reagents which contain bl ood group specific

antlbodles Generally these tests are performed in the
%é'5§¥ in which by nExing of an PCT/EP2004/007536

L% P%%V%Q\%gﬁtalnlng sanple with a sanple contalnlng

anti bodi es_di rected agai nst a specific bl ogd .
Pﬁ%%ﬁléfsee% Gromebogyiee st pis chmphociisouiet Jikewgig play a rolc in

tHeQShicRBoahetsibss maeR %@att:%ﬁs over a defined period
and under defined 10 conditions and after concl usi on
of the incubation, either dlrectly or after a
0 e aII ti
S?ﬁ&% “%o:fdréﬁ tegé}sn? [éloé%éfo%% |ag1té \aN on ot hrc?sgg% H’e pefsons to
bt lxatedr WOhﬁr@ oy t'&ﬁplen'[h@lr@ bRughi togdtherevith Ragdits which contam blood

nmeasur e in.blo roup serology is still the
BB iRg e %“é‘?‘ld&ﬁ t é@‘&e%a*%ﬁ’e%fa%ts i sarigmsd pint e B’éluld state, in
\nﬁﬁﬁihe b?‘ R8dnA oF eﬂ?re‘%tﬁrol%%fc@ntalﬂﬁ% sRgpRi RRht £ Ganipi€ containing
or the determ nation of the nine nost |nportant
a@ﬂl@é@s ohisgisd Ag9ingt aBspegﬁccblogd gFoune chqdpgtenrrticka tedting batch is
pfb%lg atﬁqebté%tﬁagqi%tc% i alk ?u‘?ja?tv:wI otvh oY tdeﬁ:ne%nt hgé’ afd Yl"ldel‘ defined
con roI o] S nowa ays are ‘trequent
capiptidne dndlsﬁﬂwoﬁ&uilels bﬁthe igcubatsonp eftign diredtlyt @sifier a cérm’ifugahon
detern1 ing ction mar s. or for  drug screening
SifByis fegied 39&5 y ‘H’é’\??lc@eth?f{ sfopp pRsttnassiitnation mdafa'egon of -
R drylﬁfdéezﬁy PARE tprélﬁnﬁ\ﬁﬂn@ Rn@BoRP Blea&Rh@R i BRBd! Rbug Bology is
tested is provided, a separating
Stﬂ’e%ﬂ@ﬁ@aglmﬁmﬁmn dest-bberdeash bidodraspupsto ke dpterpinadhrescparate batch
{ 9
m‘g@t B&bﬁgét%gac‘{ tg&%g% ﬁ% %}g)tl:ﬁtrbg %rr]ng ﬁlo\ﬁpmﬁ)%{tmeolood groups
AgBné&r, al,icn§, abSwrapt iKg mlﬂieegdpﬁﬂate\l‘lﬁﬂtdhs eUukeded, hétheanqouating any
é@%@e tested to flowin a Ilinear manner through the

rating nenbrane. 25 Test nenbranes of conventiona
lateral flow tests are generally described involving a
chr omat ogr aphy-1i ke separation. The analyte in the

Lafgmhflawresiomroviidary #F denpsptlypphies askminki tays eBetfapiegnancy tests,
f&'dééﬂnfﬂhg?gfg@m{ AR OLCR, ﬁg.lgascfeghﬁga%ela%rﬁsfﬁ tdsDdevice in a

consecut | super i npose ervin
kriovah watrer iz bdesa rifidesupmrtemghicb ap Iappdxcafsorrmnd dorable sample to be
vi si.ble 3 |nd|cator artlcles L.ch..as ruIe are
o] _é%\é’i}‘“’b‘% S BT A, Bl O Fih arde ot PPy 45 gicher
atibodiggadt Mtibbdyeiabd@d afadn whikd t680Bbrdgad RadtioRS LAl BeQfbtected, and
pad is typically provided between WD 2005/ 005991

a ByetinR BeRsst g AbeIpUADEEicPODgCIB cpIsTy psTople 00 b SetedHe flow ina
1iRRP b &R HE5 qggﬁ%gghh ﬁmﬁg Lane. The pre-coated

col oured 1 ndi cat par es are

Test membranes of conventional lateral flow tests are generally described involving a
chromatography-like separation. The analyte in the sample bonds specifically to the
bonding elements fixed in a membrane which as a rule are present in comsecutive or
superimposed bands serving as indicator zones. The bonding complex is rendered visible
by indicator particles which as a rule are already present in the device in dehydrated form

in a conjugate liberation pad. The conjugate liberation pad is typically provided between
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coated for exanple with an anti body directed agai nst
the analyte to be tested for. The conventional |atera
f|OMIteSt format corresponds to a so-called "sandw ch

assay", in 5 which both the indicator zone as well as
t he |nd|cator particles are coated with a |igand ai ned
WEX 20090959 te tested for, ndrmally an anti bodT/EP#04/007536

L?ﬂﬁ?“@%ﬁ?@% %he 1i gand (bondlng el ement) is
i mmopi | i zed on the nmenbrane. The detector reagent

thﬁé*PH%ﬁaltlyn pped; the apmbrEld elhere soue) enlewed H@Wgowﬁléﬁl@s are
dtbféRmte §fh &%ﬁta;ogﬁhlr@aé@é insf %F‘a‘?ﬁé kd @edte’stgd%']

conJ ugate liberation pad In a eac a manner

bondi ng conpl ex serves as 10 indi cator particle. Once

Tﬁ@ gon&?nrfpolng][ lta%{ag %o%vitgégﬁfﬁﬁré% %Oﬁbrgsgag?(gﬁ Iﬁ% ch‘éed e %B}g/ assay”, in

whi’ctﬁ bol‘lﬂlhe aﬁcﬁdsat@azcmb ek e&lladsehéitdidaioz @articlEs ard cftsitdaaxrﬂf a ligand
arti Ies rate V\nththellqwdfront al on

IBEF‘&EJ e aBtlHiedsed fp QBN & HYibednInjthat coplgx ﬁbgaéld (bonding

elBREATRSInRRSIHEAI N thé %e%mréﬂ%o theC&‘tg&c@ %atg@ntt Iﬂ@rmally an antibody

indicator particle. As the sanple passes t
b(Pnddd dataorolowpd pot)ﬁ@‘rmalqu@ﬁ mndp mﬂmdabmetadsc Ile dcwpb@xn the

i cat r eact
oo pORISERES, if v SEREIS B TS ot RGP, aves
indizater pas:reslul Ondg themaﬂlpvd 1oitel test&d IgRadken zéppﬂ:adi ithery fapitywets the
t est rmat for }sﬁlga analétes conprising but a single
C"é‘m&a& cgatiogdiedy Wpsrshy the indisplap partigles %%P‘?lgﬁ"é’ousﬁh;‘? mdlcator

pROAS Mritdei@ithd Datlh %%nt !ﬂ%n% B peRsu€ &leh@ilar0 An analyte present in

conpetition assay ector reagent bonded
the tsamplecdhesemes btpmiedulxyl tée iagtilprstyraiupied 4o tlrminématoe partlcle As the
a.lmg) dan %As?«%l thé 9n (!at %%gg gnz\ﬁ%te}q 1%&1%1?01’ é gorg?-l;llg)? in %he indicator
zdnk bsemaho‘tﬁhzqdaﬂr reﬁ'd‘lﬁml i ] dhé:ﬂia!bﬁe n/ﬂilttheﬁdnﬁﬁ)oﬂjr poraleg 11\;NtHehnd1cator
the |liquid froglt al ong the porous nenbrane. |If the
2005514 fiflesiggalanal ytes, and if the indicator
particles (which effectively |ikew se contain
anal yte) pass the indicator zone, part of the anal yte
Aofrthen kbevedestrformet &anghall isorltes coparisingf bythe single antigenic
%gﬂu cat o [ y [ sent i
de{t u sa%p ngﬂ)t%ﬁfe glf S¥mul Hﬁ% eooﬁ % % aﬁhbo%E& g t%é {lﬂ ecalled

e nore e t Co e’ Wt

' "chmpelitivg asfayt h&ht detiectat m‘agerpalbhd&dl te tmmdtc}a&)r pedickris wotntally a

the .signal .becone, According to t or art .these
S LD oo A log Ot B BRI e SRR By e dgpositd
in€d dopjudate [hetdof padf TIROWNR AV pABclcd LR Wxﬂiﬁﬁ@h@tﬁ&' front along
coat ed accordi ng to nmet hods known to the skille

the, pproysh memprange If {hsi semplq eqnéging the |a@wmsapdf16ﬂwan@cat9repmlcles

BB SR8 SO TGO PSR g o s

mélacilesent thy samnplet borsl opdrexf the idiceiot peidicles. mTi&t mnore afalyte is

N T NI e RN R

pagticyé ﬁfd&ﬁatVeAker kil tHessighal Becomaon

According to the prior art these indicator particles are predominantly composed of
collozdal gold or of polystyrene, manufactured and coated according to methods known to

the skilled person. In the typical lateral flow test formats the analytes are determined
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situation of indirect determ nation of the anal ytes
the sanple to be tested as a rule contains a

non-cel lul arly bonded, e.g. plasmatic conponent as the
anal yte and, besides 5 the sanple to be tested, two
reagﬁ/nt conponents are required, i.e. indicataor

W e P2004/007536
ﬁ) bondi ng el ehent. In the indi F&CE
‘g:‘ ﬁ\ @gﬁo(}ahe

anal yte initially bonds to the
111|d[}d(£§ ail}q(rsl?.}s gtgrggxt@éﬁ e?%rér?%aﬁ%* O];lﬂﬂi{gtg ﬁlélgo%sut%gtttﬁe analyte is
alkdHAP Bbhded %Qtukzﬂlyttb hd msﬁt:@tai A0 ES Y'_G'tfu"(‘) gﬁﬁ RARnBE: cormon

el ement I(kl)}i; way a second reaction. en using
siggHo® of ekt Idatterémaatm 9ﬁvthee§ta§ftw the %tﬂgpﬂm ﬁ@@g'tteﬁe%gs a rule
cdarﬁég#f/?‘ggﬁ tcoﬁ{)ﬁri eM\hé %gblaspr?a\ﬁ%exaﬁp{x %?oo d&%}%@ Gnd, besides
ths;sampif: itebe @pitd gwnsaaglent dompahenty @6 esiired Ul inflmator particles and a

‘Etnﬁltl b %g H) bg%fﬁr&%%e ed |n0%&8 i ndi Caﬁ%ﬁgﬁg@\}f’ﬂbﬁlg@ﬂm

pzbﬁﬂgld?ﬁoﬁle@ MRALF the cOHGEAS JibéRtieh padlBefold TRAS @EmPRRA dSecomes
in but a single flow track such as for exanple anti-A,

ingtpetbgsdap ieradicatsr somes With Bledwadige slepent/ax way of aseeppdsreaction.
context conventional |ateral flow tests suffer from
the disadvantage that the erythrocytes bonded to the
Weet ubiog cers/ehiboral datdrhidlovh &stsiveth agéhirorytes ab ﬁl&li@t{&lpﬁttigbes which

I
arfgghd) itiiH At prégenOlisudlee kRibodies & b@ﬁlolvﬁied i the b@cﬂ@lat@f zones against
bondi ng el enents arranged proxi rralré]glj to the
CORISEIPQUERNE] Blgod ogreup AHHETISoATInG Al g ielemsalst it gRegpssive or
@%ﬁﬁlpbs%ﬁ %g%d@' ih I%uf;? L Inﬁle%ﬂmptrra erslu!:h H @)9 R0h e aﬂtx tAh @nti-B against
e test ed1 can no 1 onger be se
thg M@d@‘bgp alsd:m vinghis lcyntaxtdoneantivted l @€l ﬂmm d)ttststmaffer from the

e P B bR bk ARATONER e TR Buig fainst

the @8alitks &t @ Bé&aéf@moﬂ Jorodxam@lel flHtR&ckld Assotiated @ntBzanBdn takemple.
D bands, .whjch rrgﬁ result ina faulty interpretation

D¢ i agslitinabon gy ylowion airelledn bad elobording clegigaisrprranged
prokin¥¥@$ &) {He*hggh@an%ﬁtzm?é) 384i8ben anRGEL ik gé‘:lucéﬂaf %sgéat@a Qz?tﬁ cells
group” serol 0gi cal di agnostics to enpl | at eral

ortc@!itfraﬁmems mpthe semale torhe testadd ca:mooluong@ﬂ:@ separatod daumptededly and

vi%ﬁfggr thefﬁ?%%gx%gf? E)te%%og gﬁ%rggrlgtg&fs lgrrcocegfl:tgl ar o?ré}gample in
a q)e;eassaroyzstlﬂo@@rgﬁtu@t ABi Rgl® pmalmaa&hlerma)esémt in a weakemng or
separately. 30 It is an object of the invention

eligiastion, Ak e apd edy Badagwlich sryead 1p g fltt lﬂ&erpretatwn of being

bisdREBupiA RE tﬂ%éﬁfvte HoP tiRR dds Gt A¥asAfithERE n§f\;%fs§i§ﬁs' ¥ecHlcally in
supéer posed i ndi cator or testing zones of

blogD 8700p 390 logicab AP B 49 GOPHEB62 latatahHlovbiesidekth more than one
e 400 nv I

G800, 304G WENHORY LA 8 if bANCIEPL AL ond plasmarc

blpat @rmipep&amiererPai tis aul date afeceedry Uoatomindt pingm’rﬁﬁnameter tests

ara ters
separate

It is an object of the invention to overcome the disadvantages referred to of the state-of-

the-art, in particular of the successive or superposed indicator or testing zones of
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The object is attained according to the invention on

the one hand by a device for the 5 sinultaneous
qualitative or quantitative determ nation of one or

nDre analytes in a liquid sanple or a plurality of

ui d sanples conpri si ng aegenbrane with an CEEP 41007536
n for applying the liquid sa
L? %T‘%%BRPW@&Qator zones mhlch can enter into _
|nteracthon wi.th the analy & or with which 3H% yt es
Qg e B E 1 B SBHEeans WS JFisEPigRlione g t Rmple
palalhaaersua Ruldr GHEGIuRE bR pR@YIRPaRASEEH the indicator
zones, wherein the |nd?cator zones are positioned
betmeen the applications zone and the absorption
' h. | S

Tﬁ% gbj@& ?I Céj??% %ééo%@ﬁ% b {}L 1%@64%1%? t%‘é’so%e é]t%ﬁ& 'b% dgvﬁc%r@or the
mmuttanmtls)quﬂlmm's ot quaticisiva ﬁetatlnﬁﬁzttﬂiru ofrone eg trof; analytes m a liquid

re resent| tra ts are substantially para
SaiHHj @r %B#“FPS‘%% P@g‘é‘ﬂﬂ S%E‘P PEUPTISIg %@F‘PEP@ f”y 1t 39, 4pp 1°at1°n zone
for T @pling U TigBidl RAMAAL AT 12QN8R Hdidah SBNs cv@hlé}%@ﬁ dnRY into
to the 1nvention are present on the nenbrane

ingespgtion swithh dha pralyie(sk Pewith whihharsdiyses cen @rtelb@tnmd Al least one
he
I%Bﬁ{s\lx% 3’& eaé{]}l%lﬁ gaigge ?l@\erﬂl@ ?ﬁﬁldn%f}]e%&%vﬁn%gﬁaggetdh&e 1nd1aator ZOnes,

whtreinetie akleatotetoned ack pns1t1dim:d| Imiweeit dlie appd&ﬁnm&Ozdrr& ail the
enbgdinent OL the.i vené t he |nd|catgf 8@ re so

abgprp RY&eRPhE af?ﬂ%"‘@ pItat the dawgdirestiops, fgny fhg gpplictipns zone

thdulgh thd 38 &dRve Yskcai@t zoBy {%\nIaPcﬁnarpﬁl%oiﬁ%h GaLion, @ﬁ%&en‘ﬁng flow

For exanple, the indicator zones aré prOV|ded on

tragisnase avhstanially pasellel,dkere being propenh pideast o diffsrantflgs warks.
of the indicator zones is, in this context, preferably
configured in a row extending di agonal | y from

Tor iodicatat zdnes df thtdkvioe aocbnhlgvte rtisainv&aiohiageprasent on the membrane

wbodLne ts,,are 25 V ed W, M or pe ro.o. .,
SO BPLR DY RURE et ViR Rrtur e g bRl b drtermined in
the %@lﬂﬁlemﬁe b&Rlihd eHabRdrabeBRARA Shé afal§lea@ethe boRdinglddhent are
side by side in a linear row. The provision of
d%?%‘l”ﬂéh“@@ﬁ@@’é?@@ﬁ ndi cator zones is a precondition
for a nulti- paraneter testing with erythrocytes as
i ndicator particles in a |lateral arrangenent. The 30
hmrwm@dﬁmtﬂtwfﬁh@fmnﬁm phobicaterdoned am s axpopad that the sample

ff that., the d t at
B S L DERES A8 e e RIMALARG. o
ext@iple thd MdRAtor @Bndsnard pRi&R0S H598hbiant hin BtaBgdréd adlatfbnship.

e hl 104101 \2 0 O 6 6 PCTI EP2004/ 007536
Thynrangamant of the indicrionronghis, Buiis| opnicsh geastrablirgamigured in a row

ex?&@&%ﬁﬂa%ﬁ&ﬁ& Ré 1ﬁ1ra.1 foodlﬁ% 3r83d ek 0T Paﬁ%ﬁl‘dﬁéﬁﬁocﬂmcnts are

def i ned and Y Ition the arrangenent o devi ce
Vﬁhwd,dWﬁ,th- or ﬂ\hélapcdmenm:rmd \ia;harmé Weordi deNesdhap\sl an a further

enftodfn? &-J:n'? HeSnd¥AbS zn&ngsa a\llrle g%ggered) alpe"fl side %9 ls: 0% ? Lnéap fow.

The provision of parallel staggered indicator zones is a precondition for a multi-
parameter testing with erythrocytes as indicator particles in a lateral arrangement. The

particularly preferred embodiment of a diagonal arrangement offers the advantage that

‘the denotation of the results can be applied to the device according to the invention in a
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direction of flow) and an abscissar (plane of the

application zone). The indicator zones conprise

anti bodi es or anti body fragnents and/or |ectines or

fragments thereof, which capture or bond to the bl ood

antl ens to be tested for - ang thereby to theSPC(%fEPZOOMOO’;’S%
arrying those anftigens. Anti bodie

mg (ﬁ?ggaﬁents and/or lectines or fragnents

there a st_ an of all conceivabl e bl ood
p@litl ﬁl ?lg"%??i aﬁqueqS{%ggq f'clglt'ﬂa}er,z Frausefa %bqnetgﬂtoé)g tested for

oBch@fe@ rd &éi‘ RANding €l RERAE $he ArdddemehinH ﬁetdéhcé %@(ﬁdlﬁg to the
the porous nmenbrane. Preferably a control bonding

insfeptiasn ean| bo serspdered=ag o |cporiiniatchsystak daviag anhardinkigwiplhe of the
I u I eat or itively, is
chBoRTR0G bl I o B Upp B ORST o RES, ' 0
i ndi cator zone distally positioned in relation to all
emai_.ni ng i ndi cator zones.. The co troI bondi n | ement
The laﬁlé?teg B0 somaeseper@eﬁee A apfhos %r@‘iﬂ%e&i‘ﬁsyfg“éﬁml Ifefnes or

fiRpREAL RGN DAL RRurE bor Ib3n® OV 8Roli NAtigddd BN tested for and
i ndi cator zone a bonding elenment is present,

thereby etoatheycellp iarthe @@aplemmgaﬂlose @utygmﬁ aghetihodieg zirantibody
o3RRS bR, o B8 LG ST FERLBI oo

gﬂﬁp fsystopne i shet indiceiof zbmestdﬁ@ appld:ldcatp}l’:feﬂem éending elements in the
bodi es | ecti nes agai tigens t he
Ral5H 2GRS L EOGHY TERETA. PHAEBRPLY, & CBgPL Lok SRR (oo
=iy Avhid¥NBdicaled HIEFIGR of thE sampid ﬁ{fﬁugh':tlﬁfa LhBEatR Bned p&tively, is
as binding elements of the indicator zones are
PEpNideR g 4k indiggtar reopce, a]i’ﬂefeg?é’hs ipfant ipdicaipd Gang distally positioned in
EQine,
getp’%zl)l éeer o n L‘fd E%Ql@o My c{gﬁxggg?&ﬁé S8ment is preferably a
pM&ddmﬂen@enﬂ%beﬁer Xg, Kx, India, Ck, Raph, 25 John
M Ilton Hagen, Langereis, and/or Sid. A particularly
preferred enbodi ment of the device according to the

Td mpwr&memmueaim&ee ik Bﬂjvﬁﬁﬁ%at i® Bﬁ@ln\&ic%{br tz&&: @B&H&ﬁ@element is
elenents anti-A -B, -AB, -D, - E, -Cw

PeHRRhdeleRbEE utdy obn anody ﬁ#ﬁnﬁ@oﬁgmnﬁfr e@n@ﬁb@e to be tested
erESPI%?&%e\ﬁeéMch)gﬁ dﬁb et BN %ptahﬁ%cg/g GIL ahdBr Igctines or

ferent ant I'es or their ant agnents
frpgmtnts:thlemot‘ ini the tilnBcatarsronesf arp attitedies or ﬂﬁcagcsaamlmbmlgemrof the

ABRY DS By PR B PG LSRR A B R R Lperans, -
syRemsVWOFZQHED 10Ee9&] as binldhiahéibaeste lf @Bd 4ddichtdr 2665 re antibodies

PCT/ EP20041007536 category. In_the case of donors this
againsh ppigsng f yihe load: sBBRIpYHiFE Pifets | Yid Ssiappre Pyymbrock, Colton,

Cﬁﬁbﬁ&‘a?%s aBcbRA, @Rnid? AN opd SlasHRRR V\ﬂgxls t eﬂ? e %&1@ €Ok, Raph,

egory. Due to the device accor g

Jahn\WMilondiagen, Langasis, amdjer Side e psdicylafly rpreferbdxbcrdb@hmerp of the

device according to the invention includes indicator zones with the bonding elements

anti-A, -B, -AB, -D, -D, -C, -, -E, -e, -Cw and/or -K antibodies or their antibody

fragments respectively wherein the two anti-D represent two different antibodies or their
antibody fragments. In particular, in the case of patients, pregnant women or new borns

these are preferably monoclonal antibodies of the IgM class which do not include the Dv!
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5 determ nation to separately performa pipetting for

every single determnation, instead, for one sanple,

it is possible to sinultaneously determ ne a |arge

nunber of antigens of interest for the blood group

systens to be investigated, for exanple the nost

Wh3sereoaM bl ood group charatteristics of the PETEBWO4007536

L@P%\?MW@H@O%BO Rh and Kell (A B, AB, Db C, c, E
Cw, K). This represents an extraordinary VI

C@tagqrbndnu%@asé 9f gionerp ¢hip ippreduntdy anmtlmdyewhlsle indhedes the D

I
c{lt@@oq%gxgq %nﬂl'ﬂﬁi%\%ﬁédh '&1&&4@%@%&%&2&3“ Qt'e pfm . Ef’“ fMe{E
t he device according to the |nvent|on |t IS possible

to eterm ne and i de by .side for exa A
Dyfde %ﬁ ‘f??’{fﬁ aqcrdia %ﬁ%veaew ttds D PRPECLPICERS ood group
détBEnib AT {oSsepBateepdrRBERACHbMENP #r KRty difiglh %ﬁeiﬂn’haﬁ&ﬁ instead,
The two-di nensional planar result display as well as
fartpae sempleeit énpospiblere synulianeousbiadstiraine alards tumbsr gbentigens of
et P BNl et BE kU fed s BeBBlcMle mqet important
bkbod gtay chaattgsstes pf the dthodesousiystema AROGRh G K elh (rBsAB, D,
The wor enditure i s reduced,, even.with .na
Cp PoEo S o T Bl et A YO R FRinBAUBR Of Bt procedures.
LIRGHRRUBE rdaBidg oftiee Risulis@Hitdyc@n afdifoUAINRREMNE ShbstaABa% more
and to cost-effectiveness. Even in energency
adsiaptagequsn J'uiihermors. ethpthe deviee agaording poliiipycatienit is possible to
iod i i ngl
AREGE Bd o BT6E LD B RfipdIR B B 1S pEBL D nRE WBrice, The
altteomiof dlid meultsFrootine aesppctb.d:upﬁtlenm ist facihited¢do g iThaItwpﬁﬂllmensmnal

oSt fiaptay Fgiet s bl SR eia g0t S ¥ Gpai tate; ot only

réabial vatCRe SAIGE R0 bitt dlRHMCRbNEAR TRt mh@fesulfsaaﬂeeﬁzﬁennonal
i s achi eved and al so due to the provision of

digplpy pealys Rypcaduces, yah anee-FGDicamgras.sT. h@werkoréwwurezs reduced
e@ewﬂﬁﬁ'axﬁ.ﬁ% Q&rsﬁil' al:yhs 96\'?19@921& ﬁ@{% o:ﬁ%ﬁg%bﬂgﬁoﬁver leadsto a

| atera test, in partICU
re§e¢tmlnogf @ahr@nmgltﬁd)snmpa@ anvhéo euoat—@“chtibmsyt e&vear'm ﬂmergency

tor parti cles an in.in
mﬁ.lg 181?15 g} a}ﬁ's%vﬂrsel S’ 1sap(bsfs 08?1 18 & %f’( aﬁe o? At a smgle test
sebigd, fhrcaxhamble LEoniplée AB@bload tgtcg@rlax Dintédfiolf dete@RibhRRE SFrom a

pl.asmati c paraneters and/ or bl ood cell|l 30 properties
pr@gpptlé)g terapplogicaldpnhabviegoths deergbdiagonal flow design offers substantial

advahﬂagéy B dgll 040 L2006 tﬁatpﬂl 3&%@%&&%@ consumption of

reover a test SySt em is pr OVI hi s manner
reﬁgﬁn@qlscaa]metml @dcaiﬂg)c(b@ tp fhe pmvmoprmfegnultlmde of test parameters in a

" single device,

The device according to the invention provides a lateral flow test, in particular for blood
group serological diagnostics, wherein erythrocytes are used as indicator particles and
wherein in a single test batch simultaneously a plurality of cellular, in particular
erythrocytal antigens or antigen epitopes, plasmatic parameters and/or blood cell

propetrties can be determined.
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possi bl e manner and is easy to use, in particular wth
a small nunber of test runs and w thout sanple
preparati on and by means of which sinultaneously a
variety of cellular paranmeters and/or plasnmatic
parameters of a sanple or of a plurality of sanples,
W00kt | cul ar bl ood group8 characteristics ESHEPS04/007536
Ly diatis@HO12PA% nmenbrane of the device according to

the invention is a porous nenbrane. Preferred

Meseryera Adeshaistan kipsovaded, initlyp H@;mmvl@ch qan be prasluped igdlee simplest

L R

wphd)qtesaimpleqnqaa@dimhmndlby]rﬁedﬁls of @\f}ud?oamnltz(ﬁanmjr atvamt)x of cellular
?’%@on (No n_of. CUNO) . ferabl rane

CIPLy xﬁa%%aﬂsﬁ@r st i 2 S arﬂﬂugﬂﬁwf&aﬁnpk?s in
p@ﬁcﬂ1ﬁle31@a11§m@n@af@fantsﬁés%ﬁ§eHaenmhafI ux in particular
of cellular conponents of the sanple to be tested e.g.
of erythrocytes into the porous structure. The use of

ti

B A s Sl e
meembiane malnnakwdq fpraxpepte; eismcd’ﬁll@a é¢. 2 runedarap£Satolrius, HzFlow of

B, Viner g A9 R PR 7Bl et e PnPE pbERRYonE aera

Flbhﬁtpot[weombtaﬁbn)l & ﬂyﬁﬂﬂ(Ncﬁzdloh)bf@[ﬁY@) SPHett ALY tHem&hB@he has

to travel forty millineters on a given nenbrane
thpdpngpst noswibly norefiae bewiuss 8 hgtberapids of Hl&\ﬁnﬁgbrane facilitates the
i I
m‘f]ﬂ d*peﬂﬁyulng @Ef%d\?gﬁﬁl{e%tg ﬂgth;e%a %gollea (teé}r%eg e% oF %%ocytes
lnpr ﬁnv |pdmxhs (stnuctttme e assof atsoibestnecrdoanstis patividady advantageous.

upstre f .the in tor zones of. the appl.icatign .
BRI o feviceaoRing 30 b SRYERE itk [ERE, BT sheH gpopertie.
Pri¥eRred Qe alhh&ﬁmeurﬁﬁnwlﬂg alhi iIRgy ﬁbﬁrf@tet(gapluaf@ lsﬁétd}i’ﬁvﬂerem

pl aced onto the porous nenbrane and means of which

thy capiHay dlospiste repgeses thatghee whish rl%ﬁeemmdohﬁ & fhye sobrenip rgler to
trae] fﬁﬁ"(t}e nfflin{dRes B Hrao ReNGRRNFAG. IRy %&%edzgre membranes

According to the ention the sea I ng el enent
hqymgma“apilmhﬁtswu'drteleeﬁlenﬂ{)@)f aliquid barrier and

permts the directional distribution of sanple liquid

and test reagents in the porous nenbrane. Moreover

Int hprefpet ieﬁ@o&inﬁ:ﬁ’iﬁ bf thedfwindbing stalinghgendiy @nprovided ealise porous
anpl e application zqone in order to prevent

of
m L’iaﬁ%\ QRRYIERT 2 pipsfregi qfjth angicater gonch al the sapligaten zone of the

dRREE acirdidee Wil BkahvdniBl A8Yd-GR-thral.dindR0a QARSP Uerents,
PCTI EP2004/ 007536 Lnl hhh\ bar deh1e10410112006

witick fiesrplacgd emtochie pemusmembrane asdhy imegnsaifavhicit a speplgegplication
B HNRRE A B R ., 0
Aqroedirg sethe inventidohte seahng element primarily has the effect of a liquid barrier
and permits the directional distribution of sample liquid and test reagents in the porous
membrane. Moreover the sealing element according to the invention seals off the samplé
application zone in order to prevent an inadvertent entry of liquid into the remaining parts

of the lateral flow device.
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material used for the production of the sealing

element. In the case of the funnel or trough shape

the sealing elenent is provided with an inner

aperture, the preferred 5 nodifications of which are
round square or rectangul ar and tapering towards the

OrreRs95%E énenbrane contact %ide) of the seal iPREEP2004/007536

L%W%Wﬁﬁ?hpﬁ'wwgscase of the funnel shape. Preferred
materials for the sealing el ement are materials which
Prefesrer pimbogimspiscof thiwscaling plewienl are s shapener, treygd shapes or funnel
I r '
8 rése T ofﬁla%%e(ggﬁn% l%galﬁg egc?lgesnz lﬁéri{gs @eEQ b rEuﬂH%eﬁ'bc\fe%ses from the
ms@hal- st dar the modydtiat ef dbk esilivg .clefdmnor di migd yase tofighe funnel or

seal i,n | enent e. adhe el.y. bonded directl
u3iPoPe 6FFEe SPReRoBaTe! oA R e profemed
mbdifiestivak | ofelwiicht e saal, st?la&l @ﬁ&&kalfg@ﬂtr badbepeetd t@vards the

the |ateral flow casing or _exanp adhesi vel y
i ST Fng R 4y e e R HEAIET R 80 GsepEhe gl shape.
casing presses the sealing elenent against the

surface of the porous menbrane such that the functions
Prgfertetl enatdrinls &ul the geading robembenh aes aptediln e’dliCI‘PElEf}BIdI’C@diobic. In a
materials f t he or i1 tion of two-di. onal .seal i
seviahebedimed i Tplal B Rakd e St A ahAdERys i, for
exfafiples a pfes@ire J@Sidive 1;2&HOzithﬁwemﬁl@fefadﬁ@veﬁﬂﬁﬁbﬂmw Shedealing
Adhesi ves Research). 20 Preferred materials for the

clementerap s shesivgple @9&@%%@%@%8& JURgeR PE Misnparoly membrane.

—

'Aftcl:rﬁé'ﬁ‘}%l)ﬁ the s‘éhﬂ?g'ege%l?ﬁtecaﬁ!b%%oeaaf 1o fRL gza{térgil lﬁl 85 kadih & bPb8mple

silicon materi vari ab mat er | nesses,
adpesvay ddohged3s@hntima( & ¢his ceitodinamt ¢l latahio (lewERBZAgresEs the

0 Ehe b et S B B8 Y B o e
sealinglbriér® arGe@inding to the invention the device

according to the invention is capable of
accommodating |iquid sanples which contain cells, for

PrefeR el eGP e LR foRh Qs Yt %o&ihleﬁézé)ﬂa? Eéa‘i‘iﬂg Q:ierﬁelﬁ?s are any form

cells. Moreover, the sealing elenment pernits
ofagsibbsiecatape or adlﬁesmrfg)és Vobuhes 424 gd hstiasdomf AGL, h°eRcare 7815 of

A@%%Qg§$g£%2%%ne (application zone) w thout 30 fl ooding

rdingly the sealing el enent supports the
utlllzat|on of the absorbent propertles of the porous

ProlGas] G5l tobthe, TR BERRUROHE  fooBop clements are Hexble

cléded/ 28 OQMARAS BfatRiath loeClidxamal sifid iAWnfaterBBF evariable material
Nevert hel ess, the device according to the invention

thiclgppsses, preferably 3-5 mm (e.g. cellular caoutchouk EPDM140 of Pitzner, silicone

rubber or solid caoutchouk, hardness 40° or less of Castan).

Due to the structure according to the invention the device according to the invention is
capable of accommodating liquid samples which contain cells, for example complete
blood without filtering of the cells. Moreover, the sealing element permits the application
of large volumes of sample onto the porous membrane (application zone) without
flooding thereof.  Accordingly the sealing element supports the utilization of the

absorbent properties of the porous membrane. Furthermore, the sealing element ensures
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function well with or without any sealing el enent. For
the absorption region (absorption pad) of the device
according to the invention, 5 nechanically stable
materials are preferred, preferably having a water
absorption capacity of 20-30 g/100 cn2 (e.g. Wckin
“%E?W%Pﬁ”f e 300, Schl ei ched0and Schul | ). The PESHFHEL007536
L Vﬂ@ﬁhw%@vﬁﬂgorption pad and the lateral flow
menbr ane_of the device according to the inventionis
a dirgehionaldliy of sample: Newebees: Ssdaissracaprgingdovine Fovepgon can
: F=Te itioning of the

ﬁﬁ%@%ﬁﬁ??@ﬁyEﬁﬁﬁ%ﬂ“}ﬁgﬁﬁgﬁgﬁgﬁ@a;S attai ned by adhesive

10 bondi ng of the absorption pad to the carrier |ayer

{85 T e S SR B B fRCvenin.

madeaicallyngatilo mategiaisniveprefeted AreferaBRtavizg of dtebsRPESS capacity
f mechani cal strengthenjng onto a supﬁort or carrier

of Hy et ¢lothem1 & g Vickide 4@tk difg’ (0o Seieicheag ticbiLle abhic contact

bARVEVIEE 280 Rioh YA ah@ FheVhE P Hbw Bn &bl L8t th@W&fice according to the

_Preferably 'nechanically stable and non-water absorbernt

inyentoniiapwduprdebe coith piessina gnd toiveddppegs wih dlie p@Ousmembrane.

re coated.on e qr both sides, wth.an adhesive.film .

THE tack Betiffonial oL e sbsohion pid O dhy msmbitiedls gy by adtitsive

badbsifvie: dbeor@tiod)paDD thd\dirigrhyee Shaekinyhddt) catr§ifg the Biteral flow
L), On the carrier layer the porous nenbrane and the

mﬁﬁ@%@%tion pad are fixed. 20 In the case of a carrier
| ayer rendered adhesive on both sides, the adhesive
second side is enployed for fixing the stack onto

Inf g further embpdioses theecognponenss ¢é thehdeviicet ancatdifg twthe dsyantjon are

I odi ment the.devi ce accordi to .th

anpflof Sl FRBRATR! bRt el Py foer. The

devidcOacobidiy foh&iﬁoiﬁﬁ@ﬁiﬂﬁrﬁaﬁ mﬁwet/flealgte\ﬁhmaoﬁoﬁﬂfodi Iag:ahﬁbr layer.
the inveniion have 25 heen applied, is integrated jn a .

Pr@??ﬁ% mashanigiliyhstele ﬂﬁgww_éerc@b%ﬁ ghimgtepl, M@sg@ar having

thRRh&sQNT 1RO OF nRdcddh@l GASING LMPRAES with BR a8RAlVeNIm c.g. a
el ement function. However, in this context the device

pragsuesr $higve or sdhleadhevise péglateadhesive (e-g.0h0@s ingh [polygstenh W/ GL-

§ tho Q.. 430 '
19 Gk 70 e % e iR SR R BB g are fixed
Inithw esst bba clraker laybrareadeadd/sihssiod obbatb didek,thg aditekioe kaond side is

fqr si t.aneousl erform ng the bl oo rou .
crgipsPGRROUEE B Sctch PRI B GBS Fs TR o el low casine
PCT/ EP2004/ 007536 determ nati on and serum

cross-checki ng and/or anti body detection test and/or
Infaofurthprecmbadiment the derdcpeschrsingatocthe éfventien, isithergwith or without a

caﬂ%rq{t)}&,r@ltt(; AhidAfe tcgl%pgl‘r:etn?sc(;fi.tﬁg dQ\fric@Qéciopcﬁgé ®the invention have

* been applied, is integrated in a casing, by which the membrane components are pressed

onto one another and the casing supports the sealing element function. However, in this
context the device according to the invention can function as well with as without a

casing.

A further subject of the invention is the use of the device according to the invention for

the analysis of blood, m particular for simultancously performing the blood group
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agai nst infectious in particular bacterial and/or

viral agents or fragnents thereof or of antigens of

i nfective agents and/or for the sinultaneous

performance of blood group 5 determ nations and the
detectlon of anti bodi es agai nst erythrocytes ot her
WMOA/9PYbd cells, in partiddlar anti-thronbodHIEF2004/007536
Lﬁﬁﬁ%ﬂﬁdﬁﬂ¥p“%Wﬁphocyte antibodi es or fragnents

thereof. A further subject of the jnvention is
defpripgiogedAdcierum Copsticherlng amkon RRIBREY Gteptim teﬁth@dfor “or the

RS p@ffoﬁ'la?i@g of 'tﬁb BRLA | detdk@lnafibd4hd FNEMSction of antibodies

deternmination of blo group antigens or 10 antigen
agaist dpfesticus 1a|p9!111§0hc éaqt@riﬂl @.n@’loowdalgagmp @yfsawmnts thereof or of
mﬂge%f‘lsre rggl% cti”myegg OEI'F] eeagﬁ% t%rges on (grﬁ}aﬁée ﬂfl %E)ogfgroup
depiningims bad the dete@lidrﬁﬂ‘ aﬁﬁlﬁo@&’s&gﬁmﬁt @ﬁﬁﬂiﬁhes bihestaroblood cells,
the %%g bIoodm%rou stem the Rh-, Kell-, Lew s-
fApi-thr /or aptiyl yaphasyte aptibgriesanragments (hseret

group systens Di ego, Yt Sci anna, Dombrock, Colton,
Chi do/ Rodgers, GCerbich, Croner, Knops, Landst ei ner 15
Avﬁlgh@'rsubpcgt 0f|¢he mvieuliien 1s¢ke usﬁaﬁhhe dohge dvkdrding tpia]@;emvenhon for

th%%gﬂ?mg ' og(gd{x Ram%‘dgfl\?lm@t %crntls %eé?l}na\t]l&? Bg ﬁ%ﬁ@ gl’é)}lp ’ant:lgens or
arfEipel )epittgpesadf, agpédnkeivabls (b@dqd FDGP )systb( @ie;ferb.&ifz bahy concelvable

L , b), P1, 1, X
mﬁrié%‘q Ti‘g( : d%]fﬁ%ed Oﬁgw(éﬁ%f |éféle§efe%ﬁné Pﬁ@ﬂtfg@n FH’&’PCS to be

1ck18Y 8 4:0 '?oxde%aﬁf)f@ &S of 4k ﬁB@JiJIB@@ gﬂﬂﬁ | ﬁstéﬁVﬁE &h- bkélp Lewis-
H&roup characteristics, for exanpl & A B C

InthyenKikdd MNSFhéu@atheP sx‘ﬁtdme the e, gioop Sestemplneego Y,
Sa V%)o% B! C&?%[g Pﬁ&&ﬂogg% %rgldzhbl(,o d et rKlilOé)S Landsteiner-
n roc

hroc e conce es or ery
WSH&:D,@G@ IKXJ $ndid, ©kaPaph, g dhroRtileort H‘]@enﬁl)zﬂigb&ﬂ maiorzZ3id\ en @hrticular

h Vj.C cordin 0 | nv n,. Th
AL §erBoby Eet Tebnt it Reh M Noche T NROWREN. BYPh e Ko ®)
Ised) sy el &), ie@,qlﬁa) (‘b AP0, KA, Undw%@{) Lan
partlcies he ob i s at'tal ned according to the
inventlon al so by a process for determning a

f?\Jrédt yen?r]‘odﬁﬂt% y%ﬁsthgrd %' rascgoq‘ﬁlhg a{d Vtﬁé n@erﬁloln %?fegmnes

e conpri sing e applicatron o
smhhalmpp@sly eaterailblcmd@oqf c}maafmmbn@nﬁor@ﬁcamhle AidS’IA‘B, D,C,c E e

cac to nvent i n ein.the s
Chrdub "o el bO IR E01 sRBRIG PG A EHaed Gomplet
blﬁéﬂmﬁ ErythirSiiytedconBerfda@ ok H:lﬁt@@ f%‘tl[r@@}tté oitp&sid@re a nghed onto the

absorption region through the i ndicator zones
apphesion 990 of thederisn pesardiah foetho AnEntionp gBhej rythrocytes contained in

th€ gﬂqﬁg %%)cg{ ngéat : Vegﬁie(%)rke QG huitBed %91‘ 19&0@2&2&&&‘33

or thheir e sanple quI

bonded to the respective indicator zones or to forma
I glgec is'a ELIIIIQS al:@o%ﬁga ttc? "he glr']fenuon also by a process for determining a
plurality of analytes or their derivatives in a liquid sample comprising the application of
the sample onto the application zone of a membrane of the device according to the
invention, wherein the sample is present in adequate amount in order to induce the

sample liquid to flow in the direction of the absorption region through the indicator zones
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In the process according to the invention the anal ytes
to be determned are in particular 5 blood group
antigens or antigen epitopes of all blood group
systens, preferably those which are present on the
surface of the red bl ood corpuscles. The antlggns or

epitopes to be testldd for are for exdpfEg2004/007536
E?F%@%ggWﬂ%ﬂ@2ﬂgo bl ood group system Rh-, Kell-,

wi s-, Hh-, Duffy Lut heran-, P-syste
a’t"ﬁ & Brds i BhE %5@9% or Eﬁeérg‘éﬁnv‘?’ftwessﬁ ithéh P?énPI‘DBﬂ‘BFl 4 jpecome
bSRAQB the GRpHQIVRABES S zof R 1§ POer&Hﬁﬂex Lﬁmﬁdlcét@r zones.

Landstelner Wener, Xg, Kx, India, X,
M| ton Hagen, Langerels and/or Sid in partlcular

Ilg‘bl(et}@g eﬁg?cc?rdu}%t(obty |1?riv t n&ﬁ’e Rn?lgﬁés t(f';/{ae(‘ hlszte S?doz)trg ng p)n‘txcular

bloe(l@rouILa(ttg)ans b gsdt)pen lep(t&;)es df ufihlooPgroub, sykemXgiréferably those

ferred enbodi nent_of the X
W}%&é& Srabitgpan ﬁé“&@etcﬁ ¢ FRAChIpP ROTPHGHRS] fFHsantigens or antigen
efitdPel (A BE QRlYioR aRl ok %kﬂilﬁ[y{e Qhode! cﬁocﬁe mpblood gcoup sgstem Rh-,

characteristics, for exanple A
Kellr deevise HiFhBufsnKidd, MN$re wﬁlgra@d P~$xstent§x émiﬂ@ocha'oun @ystems
Dg{%)ggr’]ﬂé %cgaglg% ﬁ?%%roc%nmh ¢ es(? QEO&) erseréérglcﬁc)ttrgmer Knops,
ngista&nﬂr—%ﬂemdﬁg,st,aﬁxhb,l @ld Raph dohh dlispp Hagal, Laiperay) andrbr Sid,
.the .devi r.di ng t he i nvention 0
PG e EEEnI?aa- o ion (el datti S St RSk, Frfe) FYo)
K Kbﬁﬂ S)s(a%' 1@@? USe(l), RIS 1afh), LAM)CAY, qr H Xg(a) U, Vw,

articles the followi ng the invention W

“ﬁﬁﬂth@k |IIUC|dated by figures and exanpl es mnthout

being limted thereby. There is shown in: 25 Fig. 1 a

perspective view of a device according to the
Aj rprefatr&:d) nerhtardithatt el the | pwwctwstascdrding tdehsi iuthtae adhtifies

ern1 ati on of 0 0 characteristics A _B, A
SRR e ity o1 L od e e i Sireotor Bl & BOAFDD. C. ¢

E| atcey %d K' Qe bRHHIS tAGCREEE T extaghpldiGativ e Blil-88hguRfed complete
illustrated in ig. 1, WO 2005/ 005991 13

blopf I9RIFTRBP B BDODES W08 Piimut et digrigo yEBeasRiogtrolgblgod is
afpBied PGS K biﬁég%lgﬂ; aﬁ% (?%\f' g e Q&cgﬂitu#g td e invention. The

I'nvent 1 on low tests fo si nul't aneous
erpthrdaytasennteinefl il Gteesampawhioh cafy Heood! yig(sugdmulianeously serve as
m§E§%§C%$TIStICS A, B, AB, D and CDE carried out with

3 8ﬁﬁen3|onal seallng element in the formof a
web; 5 Fig. 4 an explosive view of the device

according to the invention for lateral flow tests
In the following the invention will be further illucidated by figures and examples without

being limited thereby. There is shown in:

Fig. 1 a perspective view of a device according to the invention for lateral flow tests for

the simultaneous determination of blood group characteristics A, B, AB, D and CDE;

Fig. 2 an explosive view of the device for lateral flow tests according to the invention

iltustrated in Fig. 1;
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illustrated in Fig. 3; Fig. 5 a perspective view of a

devi ce according to the invention for lateral flow

tests for the sinultaneous determ nation of bl ood

group characteristics performed with a three- 10

d| nmensi onal sealing elenment in the formof a trough;
05/8058H | osi ve view of Bhe device for | atb&aF2004/007536

LF‘ alid‘é‘éet\%\obgo%r d| ng to the invention illust rat ed in

. 5; 15 Fig. er spective view of .a devic
Fige do ARTEAISE HIR 9f A/BNISP DRCFRE (e men e {Agekllqupfests for

tﬁé“ﬁmﬁltéﬂéb&saﬁ@fbﬁﬁmﬁ%to? BQ@eHﬁ‘i‘hh% &fbl&ld%gu &I&Pa%te%su%% B, AB,

characteristics A B,
[gargl QJRE spreicd pwtevith fethmﬁdlmentemad: eeahug: dpmjcrrtgn the foime of a web;
invention for lateral flow tests 20 perforned as

bedsi de tests for testing the ABO identity of the
Figai ph explodngvieleofithe devicapaisy ioahe ifviegtioOfodNateral flow tests
'leFrl oged Vi ew of the device according to the invention

YsratedinFigi 3t | ow tests illustrated in Fig. 8. 25 Fig.

10 a perspective view of a device according to the
invention for lateral flow tests for the sinultaneous
Fiteter pemprativn view dlaglsicgrowpdiop &r ﬁuctirmemé@n fos latgraglovaBsts for

a pear t | ve

g 08hiidns Eefmutetiol BeORE Bk Bttt Baiiicrin o thre
dBﬂeﬂshﬁalS;bﬂiﬂgte&m&muﬁl tﬁefmmfraatdugm of bl ood group
characteristics A, B, AB, D and CDE. WO 2005/005991 14
PCT/ EP2004/ 007536 Lnl hhh\ bar dehl €10410112006 Fig. 12.
Fiz. BE RS BRAVEvikly QW 1R d@vngf,eﬁ)'r GeraC AGK AbstdadcBrdid}eto the invention
invention for lateral flow tests for the sinultaneous
iljstretedimiiei Bn of bl ood group characteristics A B, AB,

D and CDE. Fig. 13 a perspective view of a device
according to the invention for lateral flow tests for
Fig. 7he psﬂsmthtramewwf adﬁtvﬁé Atdading o bk ibletish e tatgral flow tests for

characteristics D and CDE. .Fi
eV Y e\tﬁr@wabm of Blsort @eSipcstora "Hﬁ“‘gd“ D, C ¢, ¢, Ow
ah(m(entl on for -directional lateral flowtests for

t he si rrultaneous determi nation of bl ood group
characterlstlcs A B, ABL, D and CDE. 10 Fig. 15 an

F% zro gggggéé 19%N|v {)Qg tdg‘? géé %gco?(ﬁﬁg {0 gl{l:glg(!&tfogefal' T%%Qlt hOW tests
performed as bedside tests for testing the ABO identity of the recipient aﬁd the blood

preparation.

Fig. 9 an exploded view of the device according to the invention for lateral flow tests

illustrated in Fig, 8.

Fig. 10 a perspective view of a device according to the invention for lateral flow tests for

the simultaneous determination of blood group characteristics A, B, AB, D and CDE.

Fig. 11 a perspective view of a device according to the invention for lateral flow tests for

the simultaneous determination of blood group characteristics A, B, AB,D and CDE.
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Fig. 1 shows by way of exanple a perspective
illustration of a device according to the 15
invention for lateral flow tests for the sinmultaneous
erfornance determ nation of blood group A, B, AB, D
CDE. In the present exanpl e the device conprises
“%gg@ 91 | ayer 1, the poroud4nmenbrane 2 the aB§B?%WWHW”mS
\bagdeligliHy QMD dlnenS|onaI seallng el ement 4 |n
t he form of ri rane 2 i
nf 5 a?m@pgwggfeiw P ICf acw 1%% gg?vae t?cm giqjﬁrél ﬂow tests for
ﬂﬁ%ﬁﬁiliﬂhéfcﬁm A6tedhingti TR 0Grody dhEMER Bstids € BRRASH TPAHIUDE.
pad 3 is fixed 20 onto thé support |ayer 1, part of
t he absorption pad 3 overlapplng the porous nenbrane

F]%h 13 ::.\r ggrgﬁe%ﬁlré E%r i r%@lce %ccor ootﬁeé Env%n r a‘?ergeﬂo(ev tests for

Sépar a app ('R

the sﬁmﬁmlédme de&mmmmmgoﬂmﬂdrm churatefsican( Hoesan[I a:dt(m:E.
directed distribution of sanple liquid and test
reagents into the porous menbrane 2. Between the

FigPH 4 GREshORivE Qfﬂ’.%/ o AQideR8c &8k Rﬁth@fnvteﬂﬁorpféf Bldirectional lateral
menbrane 2 which is in contact _with the 25 absorption

flpne diosts &)héleusnwltaamts detpnminatiefi ofbleod gropp ehdraseristizhd, B, AB, D

a&f%ﬁﬁr is formed by diagonally staggered point-shaped
I'ndicator zones |-VI arranged in defined X and Y
positions mherein the indicator zones are conposed of

the foll el enent.s: 15 WO 2005/00599
ﬂcl% w@ﬁeg% %fd thﬁgﬁ #R 25Prgng) 1o As4rrention deydatera fl0W tests as

1thﬂﬁ&ﬁmQﬁ .2aneBondi ng el enent Speci fication
IAntlbodlesAntl-A (rmonocl onal ) 11 Anti bodi esAnti-B

(monoclonal) I'I1Anti bodi esAnti-AB (nonoclonal)
\Y/ i - [
Fiky DO S0 inplEeN RN LR D8 L BOTE bt fding o the
inverdion Efmolatezad wiests Soit the simuitanedus petfbimaanel deteﬂimﬂatm of blood
oI cl.on nt i throcyte anti bodi es 20 The re
A0 5o and oy dn 369 el xeopia i pofkn SR & support
Iayéidll Qﬁé Porog® RRebrine FHe- abdorphoe ¥Rl 9%nY &he WeWdRlenbibRal sealing
deV|ce according to the invention for lateral flow

cleraent 4 in they fggn phe staipi Ahripgrous membeme Rris Everente thegupnest layer 1
EAREG0D5RANERGEI LS, RO Ny TR Mg o 6
orththeapygioridaydr dnpaooith sbsoriitionpad Bevertappingdie parbud hembrane 2.
T}f' e%%l}g eelelrnentctrI ﬁxQd torliI e &p% glldg % tﬁehgorbl?sdﬁg% e 2 slggarates the
application zone 5 from the remaining membrane surface and permits the directed
distribution of sample liquid and test reagents into the porous membrane 2. Between the
application zone 5 and the region of the porous membrane 2 which is in contact with the
absorption pad 3 the indicator zone region 6 is provided. The latter is formed by
diagonally staggered point-shaped indicator zones 1-VI arranged in defined X and Y

positions wherein the indicator zones are composed of the following bonding elements:
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i ncluding the indicator zones I-1V diagonally

staggered fromproximal to distal. In Fig. 3 a

per spective view of a device according to the

invention for lateral flow tests for the sinultaneous
determ nati on of bl ood group characteristics A B, AD,
WO 2800089 30 i s shown by wayl5of exanpl e. |n t H&ETEP2004/007536
Loyl berdghle@®08i9° t he conponents of the device

correspond to the conponents of the device illustrated

in Fig 1 except. _for the sealing.._elenment 4 fixed to

Inditaton gpeg si degﬁﬁingﬁéemﬁous neﬁbﬁﬂ??éﬁ@tipﬁ the form of

view i s shown of the device according to the invention
Fillustrated iAntfhogies3 for | at er alAntitdmbestiaal)
i ncl udi ng the conponents support |ayer 1, porous

- Hnenbrane 2, abg&itpticon pad 3 and AnHER(h&hekinelyent 4

in the formof a three-di mensi onal WD 20051005991 16

nPCT/ EP2004/ 0078géhodled! hhh\ bar dehl 4048 Qhodt@iManbat t en
whi ch separates the application zone fromthe

TV €nei ni ng menmbgaRe whi ch in turn A%%%ﬁ'?ﬂ%?‘ar zone

I ndi cator zone region 6 conprising the
regions determnati.on including the indi.cator zQnes
VI-VI diagonalﬁ%ﬂgpgﬁﬁered fron1pr@%$ﬁgﬁgﬁ%oﬂri . 5
n Fig. 5is sho by way of exanple a perspective
V&I | ustration dgnt\gé&@gi ce” accor di nGPHFYheRYtsSHRAREPRAY
: sts for the similtaneous
determ nation of blood group characteristics A B,

AB, D and CDE. In the present exanple the conponents
Indfcaton gonel ¥V isctbe contrad $@0 radd conthine polynivoalemtiserygthrocite antibodies.

evice as illustrated in Fig. 1 except. for the
AT el i Rl At § FrsmaBiiiBhcaizons - 1
the formof a three-dinensional 10 trough. In Fig. 6
n expl oded view of the device according to the
hxaﬂge%ﬁal sEPlpdye Yisveal dhe fqvm acefme to the igyeniion dor lgterg] fow tests

ilRstried W] PCiURS Lo SHP ARERESpSHRROEippbAYRYerlt, porous
por ous nenbrane 2, absorption pad g and seal 1 ng

membrasa 2, dbsprptioh ped 3 dhdresrbing wkement 6 wdichf ssparaigtihecspplisation zone

5 FRBERTARRT PRl R 2R T B MBS AR ol cgin

urn consi’s Re Thdica

inzlodmgnikginditar zomes [0 idigoh il stagierdtinm gormsal ke distal.
di agonal ly staggered fromproximal to distal. Fig. 7
illustrates by way of exanple a perspective view of a

woayi 8 f;ﬁ%@&ﬂrie%vv f h RBvic@BcdoRNLR td BB ihvhtibRERN@eral HOW tests
tests for the sinultaneous determ nati on of bl ood

fog thwupimulieneaus datergrination af biyod AByupEhagetesistis A.d3, A0k Rregd CDE
. t sept ' ' :

b s BE SRR e BRI i g
cop@epahdandhe kempavents of the device illustrated in Fig. 1 except for the sealing
element 4 fixed to the upper side of the porous membrane 2 in the form of a three-

dimensional batten.

In Fig. 4 an explosive view is shown of the device according to the invention illustrated
in Fig. 3 for lateral flow tests including the components support layer 1, porous

membrane 2, absorption pad 3 and a sealing element 4 in. the form of a three-dimensional
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di mensi onal sealing element 4 in the formof a strip.
‘The nenbrane 2 is affixed on the support layer 1

provided with a pressure sensitive acrylic adhesive.

Li kewi se the 25 absorption pad 3 is affixed to the
support Iayer I with part of the absorption pad 3
WE\PEPY 0] g t he porous nmenbiéne 2. The seal i ngCEEBRWEHEO7536
Ejhbpbgdeyle 0010 upper si de of the porous membrane 2
separates the application zone 5 fromthe renaining
batierpyhastescrargtes Q@eapah@ﬁtpe ZAng Somitbe mmainpg gigibrane which in tum
c%agﬁi %E rlﬂ%dd%%ﬁe% gégielln% b g,ﬁtﬂgh &&%&r@%ﬁ%ﬁ%&ﬁ dbﬂ%h{? ation
ingludinghike ndghtonzaks I-vé dmgonal]s/ s&@gaed’ﬁpmmoﬂmmmahstals in

contact with the absorption pad 3, the indicator zone

region 6 is WD 2005/005991 17 PCT/ EP2004/ 007536
LA hhi daive @y hed 0l ik R0BpasiRe @ Mastratibh of k Aetieé atdrding to
faormed by djagonal |y staggered point-shaped i ndicator
thfdﬁ@t@n >€‘Pr Iaf%\f#%aesr%foa ghfr REwltRcays dytepaEiptigrn RS blood group

n f n
RORRERGT S, B ARyl (I Bt SUBIIOUR components of the

deviget dobrostiond Am thie-campooends bitha ldpvice AniliubtoadedmArigi 1 Bxeept for the

nocl onal ). 1 L1 Anti bodi esAn cl onal )
E%% R AR 14 B PO TOMATE A, 15 GO b S tpecg; dimensionsl
uganocl onal ) VI Anti bodi esAnti-c (nonocl onal )
VI | Anti bodi esAnti-E (nonoclonal) VIIIAntibodi esAnti-e
(rmonocl onal ) | XAnti bodi esAnti - Cw (nonocl onal )

tﬂ.ti ?Igg%;ﬁétﬁﬂt\hev&(of {Hérh%@fcg Q@Ao}? %R/ tch]e inve:insion2 Eor lateral flow tests

I esAnti-erythrocytes ono
illlustt;titcchilnd?:g yaol) ehoxm unslutling thmmnwmr(ts sﬁppoa thayeT bypcadusgnembrane

cl.onal thr nt| 0 Th
28R o “Fietd i) SEPERS A BESifRensighal Rl form which
sepAdics ah® apFIRALS zbrie Elfgam 8hd h’@ﬁﬁndes dfl thel shdnitradk hitichay tum
per spective view qof a_device according

of . exanpl e a
Cctnélsish‘éfn&‘ﬁ \}sﬁifﬁﬂ% zqnsr regigned-ainchiiipg the drdicatereginghdd” adéag&naﬂy

pgﬁg@ﬁddqforﬁﬁ%&nﬁaqrm @hgéfl ng the ABO 25 identity of the
reci pient” and the bl ood preserve. In the present

exanpl e the device conprl ses a support | ayer 1, the

F1Q050H§sﬁ%n%r an%s gexamf)jle pé% GREW viel gtu g ldev1ge rgﬂ:cor(ti1 Sg to the

invention for lateral flow tests for the simultaneous determination of blood group

characteristics A, B, AB, D, C, ¢, E, e, Cw and K In the present case the device is
composed of a support layer 1, the porous membrane 2, the absorption pad 3 and the two-
dimensional sealing element 4 in the form of a strip. The membrane 2 is affixed on the
support layer 1 provided with a pressure sensitive acrylic adhesive. Likewise the
absorption pad 3 is affixed to the support layer 1 with part of the absorption pad 3
overlapping the porous membrane 2. The sealing element 4 fixed to the upper side of the
porous membrane 2 separates the application zone 5 from the remaining membrane
surface and permits the directional distribution of sample liquid and test reagents into the
porous membrane 2. Between the application zone 5 and the region of the porous

membrane 2 which is in contact with the absorption pad 3, the indicator zone region 6 is
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absorption pad 3 and the two-di nensi onal sealing

el ements 4a and 4b presented in strip form The two
porous nenbranes 2a and 2b are fixed by way of a

support layer 1 provided with a pressure sensitive or
acryl ate adhesive parallel to one another and 30
WEF0808%%d in the same diredfiion. Likew se thd@CI/EP2004/007536
L Brplehol 8 3 is fixed onto the support |ayer 1,

part of the absorption pad 3 overl appi n%ﬁ’gqui di stantly .
pravided b Sbnlagieris dayrmedbiridiaznaaly inegergd ppint-Tivgped wgicateg zones 1-XI

P B A R S T 1R Plsi e e
PCT/ EP2004/ 007536 porous nenbranes 2a and 2b separate
Itdiatar esyrect | veBagplg dahdéndn z Bpesifibstioand 5b from the
remai ni ng nenbrane surface and permt the directed
distribution of sanple Iiquid and test reagents in
1the porous nenbiapass2a and b BahwRRMokle
application zone _5a or 5b respectively and the
I espective regh®ibediss t he polwlisB fraerockonald 2a and 2b,
ich are in with t . ' ad 3, the
mdi cat or zone@@tglﬂ%%s 6a an%%‘%%?%%drcgc& ed. These
I'are forned by Adibotlieshaped | Adiida{mencctmed | a-111a and

Ib-111b respectiyvely in defined,X and Y positions,
Vi he i ndi cat or % é’é%f)ei ng coﬁﬂagcegn?ﬁocméﬁf ol | owi ng
vbondi ng el enefMtfbodikd | ndi calgki-Z@Reodend) ng el ement

Specification la, | b Antibodies Anti-A (nonocl onal)
Vil a, I11b Anti butibedicant i - B ( Awkde{remerionaly | UUa, 111b

vyt i bodi es Antj.: rocytes C I ndi cat or
zones Illa andd‘rftﬁjlrogfegre t he églﬂtcgr%foég?gﬁ% and contain
I2pol ycl onal antAntiboyiichr ocyt e AatitGw Gdoeslondhey are

provided in distal .relationshi al | . reqai ni ng
i ndi cat or zonégqt&’félefn Fig. g‘“ﬁﬂé?‘%@"@"ﬁ“ﬁﬁﬁst rated an
xexpl oded vi ew gftidohrRs devi ce %ﬁ%ﬁhﬁgy&g(ﬁomldnwenti on

for lateral flow tests including the conponents
support tayer 1 _ porous nenbranes 2a and 2b,

absorption pad 3 and the sealing el enents 4a and 4b as
shown in Fig. 8, the latter each separating the
Indipplor eartel Xhis zbbnesntiod (cl) @nd bontaisppaydlvmdl ynfiregriichge antibodies.
Th eqa?i nder ‘?f 5§el,{2? .nrgs?:ortar;g whi.ch i.n .tatstlrn cont ai ns

hefets Hitesd B P aSRTRENS B4 EHE A Pt YRt el y
including the indicator zones la-Illa and I b-111b

pr.ovi ded in diagonal staggered relationship from .
Inplflgxq thgre 18 llygirated by way of example a perspective view of a device according

to the invention for lateral flow tests, designed as a bedside test for testing the ABO

identity of the recipient and the blood preserve. In the present example the device
comprises a support layer 1, the porous membranes 2a and 2b present in dual form, the
absorption pad 3 and the two-dimensional sealing elements 4a and 4b presented in strip
form. The two porous membranes 2a and 2b are fixed by way of a support layer 1
provided with a pressure sensitive or acrylate adhesive parallel to one another and
orientated in the same direction. Likewise the absorption pad 3 is fixed onto the support
layer 1, part of the absorption pad 3 overlapping equidistantly with both porous

membranes 2a and 2b. The sealing elements 4a and 4b fixed onto the upper side of the
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In Fig. 10 there is showmn by way of exanple a
perspective view of a device according to 30 the
invention for lateral flow tests for the simultaneous
determ nati on of the bl ood group characteristics A B,
AB, D and CDE. The present exanple represents a

WQRIBHAPON| ow test device fdR right-handed opdiCaEB#0§4/007536

Lafd\vardisnF QB0 support |ayer 1, the porous membrane
WO 20051005991 19 PCT/ EP2004/ 007536 Lnl hhh\b
paa’oaé HEEboapes 22 \ang Gheeparate fie wanpchivgyamlisptian zapes Fpand Sb from

WRAEOUSEABERAR, futade blafin B U QilDRA SHARRL by AU iquid and
ttatreygfaitsemahmlawomnembﬂaew Xamtiitb. Brbsamphd gpplipattbnFons 5a or 5b

fixed on the ort art of .the absorption .
rosni Eelg af e SRRV oS Tt DU it 2 3 B, ych are in
cGaadtiwith ﬂieez{mblbtlén ph&k eduRnhdicitbe zotRPREohs @8 288 6bhge Provided.
Tgorous menbrane 2 separates the application zone 5

f«‘f@narﬁ Hermpeshhy peit-shaped Hadipatomrense fadls ragd dbdHB respectively in
5% %@@&ﬁ%ﬁg Qﬁ]iallndlﬁétﬁlt fdngéjf)&ﬁ%g%?&@% the _Fhl%uﬂﬂg bonding

t est agents 1nt por ous ane

elemghtsat or zone region 6 is provi ded between the
appl i cation zone 5 and the reglon of the porous

I

in staggered relationship in a linear row in defined X

1angd Y p03|t|q&§ grein the ndigatiopHnes are
c¢onposed of the I owi ng bondi ng e ements: 15 20 25

lianidlp cat or zonefBuiwidieg el enent3pds (thomaidnel) |

LRI Oy T

Indicator zones IIla and IIIb are the controls (ctl) and contain polyclonal anti-erythrocyte

antibodies. They are provided in distal relationship to all remaining indicator zones.

In Fig. 9 there is illustrated an exploded view of the device according to the invention for
lateral flow tests including the components support layer 1, porous membranes 2a and 2b,
absorption pad 3 and the sealing elements 4a and 4b as shown in Fig. 8, the latter each
separating the application zones 5a and 5b respectively from the remainder of the
membrane which in turn contains the indicator zone regions 6a and 6b respectively
including the indicator zones Ia-Illa and Ib-IIIb provided in diagonal staggered

relationship from proximal to distal.

In Fig. 10 there is shown by way of example a perspective view of a device according to -
the invention for lateral flow tests for the simultaneous determination of the blood group
characteristics A, B, AB, D and CDE. The present example represents a lateral flow test

device for right-handed operators and comprises a support layer 1, the porous membrane
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Anti bodi es Anti-D (rrbnocl onal ) V Antibodi es Anti-CDE

(nonocl onal ) VI Anti bodi esAnti -erythrocytes
(pol ycl onal) Indicator zone VI represents the control
(ctl) and contains polyclonal anti-erythrocyte
antibodies. It is arranged in distal relationship to
WA 10078 ni ng i ndicator zondg. In Fig. 1 i th&EEFEPA04007536
'L%\H’é‘\kﬁdﬁif\oﬁ\)gvg%? exanpl e a perspective view of a device
according to the invention for lateral flow tests faor

2t e kg elamesiud ddeaomeuranrohiess 2t dbsiowd deomprort layer 1
pMeﬁ%ﬁﬁ 'asélje&ﬁrd%englﬁv@%r %f—aa'faﬁes%r?i% RIESEOL Likewise the

exanpl e represents a later ow tes device for
absefiitichpad 8ds Gpet @t be suppod lewnyir patsf the sbgopvioh padPervedapping

RSB ARERLEDE, s SbASRRSRh L B

pORUOLSmBERE D aBRaraed the hppiRaiH YoRe 5HRNS the P&hdindeR b€ thelmembrane
provided with a pressure sensitive or self-adhesive

surtacy |ane @erpifed directiopplidisiripatiomel spmpls Heyid Aogd dept geagests in the
' ) . P .
PR 05SR AP LRS! 8 i

zrteeS atigbthe pedianoiithe pGrooy reindpmie Bgwhnich ks inlventpdrwittsthe absorption
rane.2. The.sealin enent, 4 fi.xe nto th
i o 1 iiegtor RS B BeR bR istapel AR p S @nph & V1 aranged
paBdli G&d b9 Nside0 BE sfagddr @MrdlBonklfP B Nl @iheAf robvh @ defid¥daNeand Y
surface and permts the directional spreading of the
pesalignsevhareifitee infigeterioneeat coeagied 0§ thedolgrang bensding elements:
menbrane 2. 5 Between the application zone 5 and the

R, T FRLONSI R NS 2. Mol oz
t he absorpti o pad the“indicator zone region 6

H M | pu | Tl ] 4+ 4 H £ pu | [ H 4 la P |

'S "Pgroviucuy. e T dt Tl S roritied vy pPuritie=osiiapcu

i ndi cator zones 1-VI, arranged parallel staggered side
Iby side in a Adtibealesr ow i n gdebiAgdonbchund)Y positions,
the indicator zones. being conposed of the follow ng

Hpondi ng el enent@ibodiss | ndi cat Stz Hegsiam

el enent Speci fi galyogfas | Ant i bodiesdBihadbcidmpoc! onal )
I'1 Anti bodi esAnti-B (nonoclonal) I11'Anti bodi'esAnti-AB

I\ nonocl onal ) Antibodies Anti-D (monoclonal)
A" Antibodies Anti-CDE (monoclonal}
VI Antibodies Anti-erythrocytes (polyclonal)

Indicator zone VI represents the control {ctl) and contains polyclonal anti-erythrocyte

antibodies. It is arranged in distal relationship to all remaining indicator zones.

In Fig. 11 there is shown by way of example a perspective view of a device according to
the invention for lateral flow tests for the simultaneous determination of the blood group
characteristics A, B, AB, D and CDE. The present example represents a lateral flow test
device for left-handed operators and comprises a support layer 1, the porous membrane 2,
the absorption pad 3 and the two-dimensional sealing element 4 in strip form. The '
porous membrane 2 is fixed onto the support layer 1 provided with a pressure sensitive

or self-adhesive acrylate adhesive. Likewise the absorption pad 3 is fixed onto the
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| VAnt i bodi esAnti -D (nonocl onal ) VAnti bodi esAnti - CDE
(nonocl onal ) VI Anti bodi esAnti -erythrocytes
(pol yclonal) Indicator zone 6 is the control (ctl) and
cont ai ns polyclonal anti-erythrocyte antibodies. It
Is provided in distal relationship to all remaining
WOPaPREfBt zones. 25 In Fig. 202 there i s shown PEYERH)4/007536
Lgihhibardafis 0801200er spect i ve vi ew of a device according to
the invention for |lateral flow tests for the
suppatt | lavgn dopdt abtherabiseratipmpadd ovprdappingowitly theugprous membrane 2.
r .
TE SR SRt ok Sto N, PPy GFF gl LEREI ) s
appligitionhamcted fip@r dteoresnaambtr adnthe i mesbans wopfece ahdiypermits the
1, th or pus nbrane.. 2, t bsorption pad 3 and
arops b o B SoE ol ghd P eeen S h e Porgpimbrmme 2
Béfiwfek the3shphBRicROIAYS ARIMIE 3880w of $hef pof&h ABIBrah&@ which is in
support layer 1 by neans of a pressure sensitive or

cagpyct withibe pheorniionynadeths dpdieatrezong rggiq @ ds preided. The latter is
Lan 2 i i ) . s
ERSR bY RLAR SRR i PO Akl (RREK e RURfiac by side i
antdr owenplefioed X\ YOR/s0D59Xhe indicator zones being composed of the
fqll;l‘glhh \bgéde 110410112006 1.0 15 21 PCT/ EP2004/ 007536
BUHE SN Saal i ng el enent 4 fixed onto the upper
side of the porous nenbrane 2 separates the
application zone 5 fromthe remaini ng nenbrane surface
ARGRe6dY 1S THondfg f&hdrenal GREgasIAI Of Sanpl e

liquid and test reagents into'the porous nenbrane 2.

application zone 5 and the region of the porous
I menbrane 2 whifidtibodies n cont a@intivi (thoddemnabsor pti on pad

3. This indicataor zone region i.s  fornmed by el ongate
oy band-shapedhﬁﬁﬁﬁ@ﬁtor zong@nﬁsg?o ng@ red side by
mpi de paral | el Agiboaitg anot hemnhinag@hbRetbrhand Y

ositions, the indicator zones being conposed of the

I¥ ol | owi ng bondimipodicanent s:  Aaiirle nerrockwabBondi ng

vel ement Speci fi gakl,anR! Antibg&hgﬁDﬁﬁh&iék&HHnoclonal)
Il

VI Antibodies Anti-erythrocytes (polyclonal)

Indicator zone 6 is the control (ctl} and contains polyclonal anti-erythrocyte antibodies. It

is provided in distal relationship to all remaining indicator zones.

In Fig. 12 there is shown by way of example a perspective view of a device according to
the invention for lateral flow tests for the simultaneous determination of the blood group

characteristic A, B, AB, D and CDE. The present example represents a lateral flow test

| _ device for right-handed operators and comprises a support layer 1, the porous membrane

30

2, the absorption pad 3 and the two-dimensional sealing element 4 in the form of a strip.
The porous membrane 2 is fixed onto the support layer 1 by means of a pressure sensitive
or self-adhesive acrylate adhesive. Likewise the absorption pad 3 is fixed onto the

support layer 1 such that a portion of the absorption pad 3 overlaps with the porous
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Anti bodies Anti-B (nonoclonal) Il Antibodies Anti-AB

(nonoclonal) IV Antibodies Anti-D (nonoclonal) V

Ant i bodi es Anti - CDE (nonocl onal)

VI Ant i bodi esAnti -erythrocytes (polyclonal) 20

I ndi cator zone VI is the control (ctl) and contains
WOOEI0ERAl anti-eryt hrocyte2anti bodies. |t i CI/EP2004/007536
Ly arerald\ 04\ 0\ 0%t al rel ati onship to all remaining

i ndicator zones. In Fig. 13 there is shown by way of

meselrpk &. allsercelrgcel¢ment ¢ feipd ohtodhel appies sidg o€ Brediopeyis megmbrane 2
[ QL [ | 1 t .
SR B Sl 8 LBl Bt s pemits e

dedvtipmd spieadihg o8safupldEiquidBandiestnrehgehls intd lle: presantmbrane 2. The

.example represents a |lateral fl ow test evice.for

nFKREL Re BREPAL b uedniie misETLeoTE S (Hoay A thporous

micRBrane 2 oS cHRNR aM8ct vith e %bs%ﬁﬁ%ﬁ}aﬂ@[‘ RAfindicatR zbkEregion is
t wo- di nensi onal sealing elenents Erow ded in a stri

4 . : Y
forgedby elphgatp or band-shenpdnedieator joges }-Ybotegaaresl sidrebystiggppnralicl to
oo i . ] e
it R PUARER YT PRoRRAE L SR Tohl il composed of the
fodlbworgdtonding phehedtst s fi xed onto 30 the support |ayer 1,
part of the absorption pad 3 overlapping with the

Eﬁﬁétoﬁﬁ?f& Si dzﬁ%%intgﬁl@ ous ﬁg‘g F*_‘atﬁ)é‘ 2 separates the

and perris the directed 2005/ 005912 “

g Ln\hhhl bar dehl g304401 \ 2006 ABETA FRA0ARA7536
nd test

spreading of sanple Tiquid a reagents into the
IIpor ous nenbr armtbodiBet ween t hati-Bafpbicchine)n zone 5 and

he regi on of or ous nmenmjyran which s in
IItont act with t‘%‘gﬁ’(’g‘ﬁ%or pti o%ﬁag%,%m%oq??%bcat or zone
V6 is provided.angkimedieat t er i s Ah@rmadoiitisapngat e or
band- shaped i ndi cator zones |-Vl arranged parall el

Vside by side iAntdedigger ed r et AR mpioclonal)
Vi Antibodies Anti-erythrocytes (polyclonal)

Indicator zone VI is the control (ctl) and contains polyclonal anti-erythrocyte antibodies.

It 1s provided in distal relationship to all remaining indicator zones.

In Fig. 13 there is shown by way of example a perspective view of a device according to
the invention for lateral flow tests for the simultaneous determination of blood group -
characteristics A, B, AB, D and CDE. The present example represents a lateral flow test

device for left-handed operators and comprises a support layer 1, the porous membrane 2,

the absorption pad 3 and the two-dimensional sealing elements 4 provided in a strip form.

The porous membrane 2 is fixed onto the support layer 1 provided with a pressure
sensitive or self-adhesive acrylate adhesive. Likewise the absorption pad 3 is fixed onto
the support layer 1, part of the absorption pad 3 overlapping with the porous membrane 2,
The sealing element 4 fixed onto the upper side of the porous membrane 2 separates the

application zone 5 from the remaining membrane surface and permits the directed
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5in defined X and Y positions, the indicator zones
bei ng conposed of the follow ng bonding el enents:
I ndi cat or zone Bondi ng el enent Specification 10 |
Anti bodies Anti-A (nonoclonal) |l Antibodies Anti-B
(rmonoclonal) 111 Antibodies Anti-AB (nmonoclonal) [V
WARPOPHWEHOEs Anti - D (nonocl onal) 15 V Anti bodi e$CI/EP2004/007536
Lprihibardis\ 003398 | onal ) VI Anti bodi es Anti-erythrocytes
(polyclonal Indicator zone VI is the control (ctl) and
spreading elssepwls/ Bqwdand tesidreagants. imtoy therotgus enemzinatiehd d Petween the
f: | r ' j st rel ati ' l.. renai.ni
prligtafioh® JAR b sflof P tlfordly RRATGNGR: 3 Vs LSRR, Bt he
asbrpeivamal 6, an peticyaciony & ¥ ipeaviddd. aTlskelattercis domaxidiynglobgate or
the . invention for eral flow. tests wth, . .
RIS “epls 1 G aRgd TS Bn BB HGe in staggered relationship

Frieladicieal J@a%ggg ]Q{sitio?ﬁ 1Bt QR b0 ¥hhes NRIRCLRIostd 68 iy fdBlowing

AB, D an n e present exanplé the device
benshiiey ¢leraentyy support |ayer 1, the porous nenbrane 2,
the absorption 25 pads 3a and 3b and the

InsEq @rﬁ}toé ZEﬁeor m ﬁoél abngﬁ“'oigugqs;énmeE n‘orgl i eélﬁgé;[lms%5 fixed onto the
—support—tayer—i—by—reans—ef—a—support—tayer—provided——

Wth a pressure sensitive acryl ate adhesive. Likew se

1the absorpti ompaddies 32 and Ahriak embhocRFapnt o the
support layer 1, a portion of the absorption pads 3a

ITand 3b over| appibadicni t h t he Apord(Bonasiebrline 2. The
eal i ng el enent s.14a..and 4b fixed O upper

Hgi de of the poé%ﬁ’éalﬁgnbr ane f’ﬁge‘%]g?'g?%&?ﬁ'gﬁappl i cation

I'Zone 5 provi dethtibodiehe cent Aati-ID égomoelanbl)t he nmenbr ane

fromthe remaipi menbr ane sur.f and permit the bi-
Vdirecti onal di’g'i‘thﬁ%Bﬁfi on of é&ﬂb‘?@gl(’ina’ﬁﬁcgo“&ﬁld t est
vieagents in thepteaRys nmenbr apg.- h)ﬁ@{ﬁg 2981 23
PCT/ EP2004/ 007536 Ln\ hhh\ bardehe%}ét\ 04 01@2}806 et ween

the application zone 5 and the region of the porous
RARE e ML Gk e ClonWidsh SRIPLA P Beyih

pads g{ab gnd%?ﬁ% ﬁgntjlrdqu}dﬁcgg%g ézogﬁgéﬁsr gglp(éelﬁ%ﬁGa anJ ocyte
ardibediepr b s ded gedlineksal acletionshipds el radhitiyg palicator ghegsed

i ndi cator zones 1-VI arranged diagonally staggered in

defined X and Y positions, the indicator zones being

InCEIgPPB®Eredt shown by way of example a perspective view of a device according to

the invention for lateral flow tests with bi-directional flow for the simultaneous
determination of the blood group characteristics A, B, AB, D and CDE. In the present
example the device comprises a support layer 1, the porous membrane 2, the absorption
pads 3a and 3b and the two-dimensional sealing elements 4a and 4b provided in strip
form. The porous membrane 2 is fixed onto the support layer 1 by means of a support
layer provided with a pressure sensitive acrylate adhesive. Likewise the absorption pads
3a and 3b are fixed onto the support layer 1, a portion of the absorption pads 3a and 3b
overlapping with the porous membrane 2. The sealing elements 4a and 4b fixed onto the
upper side of the porous membrane 2 separate the application zone 5 provided in the
central region of the membrane from the remaining membrane surface and permit the bi-

directional distribution of sample liquid and test reagents in the porous membrane 2.
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5 the follow ng bonding el enents: Indicator
zoneBondi ng el enent Specification | Antibodies Anti-A
(rmonoclonal) Il Antibodies Anti-B (nonoclonal) 111
Anti bodi es Anti-AB (nonoclonal) 1V Antibodies Anti-D
(rmonocl onal ) V Anti bodi es Anti-CDE (nonoclonal) Vla,
WA BMA0PWddi esAnti -eryt hrocyt2d8s (pol ycl onal) TRET/EP2004/007536
LybiiberdshlsiOf9I%98 via and VIb are the controls (ctl) and
contai n polyclonal anti-.erythrocyte antibodies. They
Bgpweerjtha wnhyat@mr?@ﬁg Sdandrthe apgien of theqparpis membaag @rwhich is in-
&ﬁﬂ:ﬁ?%m{h anle]abs g add 3r % 'ﬂ{@' aﬁ& ﬂgﬂe Eé%onsléa and 6b are
ere I's shown an VI ‘ew o
paccieddi rieseo ateh eeprescateﬂl bjn paihtishsgedaingitaton Fongs YT faoranged

R e Sobs ahd R fyBitions RRisabr sy BrBE tnPtRed of
tRIFSNdWih Bohddddementand 3b and the sealing elenents 4a

and 4b which separate the centrally di sposed
r-mnl ication zone 5 from?25 the remini ng menbr.ane

hgimafca@@nqmu ch quildtngrq%rim,@ﬁt ai n%Jetil\ﬁéaﬂql‘ldl cator zone

I, I, VIaandIV V, VIb respectively which are
arranged di ago st aggere to distal.
I\wc) 2005/ 005 lb" disF hnnt bar g’@ﬂr&%ﬁ%@%ﬁoa

I Antibodies Anti-B (monoclonal}

11 Antibodies Anti-AB {monoclonal)

v Antibodies Anti-D (monoclonal)

\Y% Antibodies Anti-CDE (monoclonal}

VIa, VIb Antibodies Anti-erythrocytes (polyclonal)

The indicator zone VIa and VIb are the controls (ctl}) and contain polyclonal anti-
erythrocyte antibodies. They are distally arranged in relation to the indicator zones I-I1I
and I'V-V respectively.

In Fig. 15 there is shown an exploded view of the device according to the invention
illustrated in Fig. 14 for lateral flow tests with bi-directional flow comprising the
components support layer 1, porous membrane 2, absorption pads 3a and 3b and the
sealing elements 4a and 4b which separate the centrally disposed application zone 5 from
the remaining membrane surface which in tum contains two indicator zone regions 6a

and 6b including the indicator zones I, II, IT, VIa and IV, V, VIb respectively which are

arranged diagonally staggered from proximal to distal.
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5 Exanples Exanple 1: Blood group determ nations
Production of test strips: 24 PCT/EP2004/ 007536 The
test strips conprise an application zone, an indicator
zone region and an absorption region. Menbranes of
the type MIIlipore H Flow Plus 065 are cut to size in
W 30P59981 zed 10 15 by 35 md(wi dt h/ | engt h; Xx/APEY/EPBPHETS36
Lethbhibarddhie\0BR¥E® nent or respectively sized 26 by 40 nm
for an 11 spot enbodi nent and adhesively fixed onto a
support | ayer (backing sheet e.g. of G&L). Diagonally
ernatively staggered in a linear row 0,2 | dots
E%&‘ﬁ'ié%lutlons of various blood groups specific
nonocl onal anti bodies are applied in the indicator

one reg sing a dIS enser, e.g. AD3200 (Biodot):
E%%“’R}ﬁ]i Aﬁig’f’g %dP'i‘?Hmi‘ %985y ol ogi cal s, TL30105):

anti-B clone ES-4 (Serol ogicals, NCA0201); anti - AB

cl ones AB6, AB26, AB92 (Medion Diagnostics, 010062);
Pragdugtiqn of dgspefaips: DM ( SNBTS, Z7180100); anti-C cl one

M5-24 (Serol ogicals, unformulated, KGKO212; Anti-c

cl one M5-33 (Seriologicals, KN10207); anti-E clones
Thﬁte&ﬂstﬁpd\&rﬁﬁisﬁ&ﬂ apﬁmatibm gdmahmindi@i&ﬁ 2019 regminemdsan absorption

t 21+ | 0205+ K O 205
" NSRBI INRS 00 MRG0 1A PLs VPRG0S s, sized
18 |b9 ng mﬂ@wﬁﬁh/le(n%r ol/Pfos ﬁ'sﬁo spmg&ﬁl}lentﬂ?@eﬁeﬁivtelyodﬁeﬁ@é by

of the anti-A antibodies takes place in position

4Q sgn fer @ HT\SPOWHFbOétm@F ang adhea plydéncdsonig a supngslelasrrd(backing
sllleteteé %t J)in@&i? a@&r?aﬂ?%z aggrgﬁmklﬁét%(%g%o%ly m%%af %v@b!Zo;ﬂ dots of

e position~o
s@iummnsewfyvdnmsyﬂ@sl gpepd fpeeifivombnadlorehtantiveties( arabdpiptied in the

f ti-h d 209- 4139
rﬁ‘?‘:@toéﬁ%% rl'é’gilg{’ ﬁswggfiif@%‘%g‘a pﬁﬁ! Eﬁ?%@g@%‘%’ ‘n relati on) to

the | ast spot of the series of blood groups specific
anti bodies. The dilutions of the antibodies is

Apir grorsd Bimnath ($rroficalss i U0 p#s pratid lece ESpH (Ferglogicals,
N&O%@I %én\ﬁ/ Xﬁnc'ﬁ&ao &y 1 6f g'B'QQ fedfAl Iaéuﬁm:é %@%62) antt-D

I -B a anti - anti
clzﬁ@ 511)\@5 QQI}IBTSn 47| h*ﬂlbﬁ)’ dehti-€166660 M09 GS%logicals unformulated,
%392-({2'1:'52&9&/(:% 01%%8—33 (Seriologicals, KNI0207); anti-E clones MS-80 -+ MS-

258 (Serologicals, KXE0201); clones anti-e MS-21+MS-63 (Serologicals,

KLLO205+KQK0205); anti-Cw clone MS-110 (Serologicals, JPK0201); anti-K - clone
MS-56, (Serologicals, KOAQ201).

The positioning of the anti-A antibodies takes place in position x=3/y=10 mm. All other

antibodies are dispensed iterating at distances of x=1,5/y=2,2 mm in relation to the

position of the anti-A antibody. The anti-erythrocytes specific control antibody (rabbit

IgG fraction of anti-human RBC, Rockland, 209-4139) are applied in x=2/y=3.,5 mm
staggered in relation to the last spot of the series of blood groups specific antibodies. The
dilutions of the antibodies is performed in 15 mM potassium phosphate buffer pH 7,5, 10
% (v/v) methano! as follows: anti-A antibody 1:3, anti-B antibody 1:2, anti-AB antibody
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1:4, anti-D antibody 1:4, anti-RBC anti body 1:3. Al
ot her anti body solutions are not pre- diluted but are

m xed with nethanol to 10 % (vlv). The nmenbranes after
the di spensing of the anti bodies are dried for 20

m nutes at 40C 5 and subsequently stored at constant
WA 0049A9%i ty until the test 25s performed. At PREERWEHI007536
LﬁW@Wﬁ@*FWQOK%@ﬁappI|cat|on zone an absorptlon pad

si zed _15x10 nmm or 26x10 mm as the case

1 en-Bi A SENBHEC BBDPY & 3adHbaheramybamlugens are not pe-
d%@{ bARiPL Rk el hifadSPEPIRR gv/fvf.y 3 nm The

I cation zone IS separate om t he renai nder of
the menbrane by the adhesive application of a 1-2 mm

dhesi tr Tes 4124 n posi,ti o
TS SRS atGele thBetshie ol aatods e 8t s 20 aiiis af 40°C
alPéubBequindy st6RagGY kéﬁs%t Ellpl hlhmlith@/%txb ﬂ{ecteﬁﬁs gér@orﬂl‘é@d Alt @Ke end
t he bIood tests. For the test

(0]
digtal to 1@ applisaiépn 4pna ap ahspeption pad ezef b‘-iafdﬂtnen @ 2Gr10 g as the case

oYL s, oA S5 6% A 0 e

be Apoi r'ﬁhﬂtapphcanm apiplis ﬁxbaratedtﬂmn ﬂmpiemmﬁemf thfomembfmc by the
ft,th t
oGP PRALBL PF Bl Pt ye SHiPg G- Habtn RoSition 23 mum

eXtbiiBh Gy b Hefetire(vhathdvtRohasbiaden phosphate buffer pH
7,4, 0,3-0,45 % (wv) NaCl) are pipetted onto the

appllcatlon zone 20 in order to rinse unbound

T&#g&ﬁﬁocytes fromthe nenbrane. However, in the
al'ternati ve the sanpl e application nmay be perforned

wth 50 1 1:3 diluted or undiluted blood. Wth those

S | es .t b iS rinse | utio
AR P Tagtd BTEOR BilSheh Rt 4o o e o i St ¥ prope 100
phypatiBsebicedr inngi fago baff 161 blodd tbf dﬂlhﬁnlbtﬁféii dBﬂlhiss@H Medion
selected the anti-RBC control as indicator

Digeesdiss pudilyent hePinleié spesembagdiment} o b’ioa+lt(é’f smot embodiment)
Reggllﬁet%:%ni%o #Ell%@h Hﬁee%&le%%l?«gﬁa{s?% thte %ﬁ:a{l&pﬂﬁé 100 pl or

etest|sva|d| e anti - C contr ol
1H] ghilihyendufieear prgfepabdy 1 ihaypoiagmetic finedg doffyr (15 mM potassmm

endin e,Rr ence
PR bRt OB By N 6t LBl sone
inlorlidrith \rinas dﬂhiuﬁ% @A&llﬁﬁc;)t&%n e 1@1%&15[?20!16@@@6?,5&%6 alternative,
positive) qQr the a st I.t e backgr.ou CcoO r on )
ﬂ’éﬁmﬂ’ﬂé i3Hamay he ag%) ripest VAo 1 & ﬁ‘?‘tthgorr‘E’élﬁ dhlogd. witn
thBRS it 8Sthe RXMLR R riB&ISWHE WiSilution buffer or once with dilution
buffer followed by hypo-osmotic rinsing buffer.

If the 1:6 dilution is selected the anti-RBC control as indicator of a successfully
performed test is visible after 2 minutes. With undiluted blood the test takes longer.

Result:

The test is valid if the anti-RBC control displays a clearly positive signal (red dot).

Depending on the presence or absence of the respective blood group antigens red dots
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5 Production of test strip: The bedside test conprises
two nmenbranes each ("bl ood preserve", "recipient")
fixed onto a support |ayer (backing sheet), each
conprising an application zone, an indicator 10 zone
region and an absorption region. Menbranes of the type
wh2bsi0pEee H Fl ow Pl us 065 are cut to size in PCTEPBOHIO7536
Lphh\pargehlg@4\§1\2006 30 nun (wi dth/length); x/y). Two each
t hereof are adhesively bonded onto a support |ayer
(ppsiawiqn@esaimest vehitg. backgr@éild) codpuaiza of peermerhyrade (mepatiye) appear
mlﬁ eshd overt:%ll assenbly has 15 a size of 30x30mm
‘f’hépg Xﬁ%%%hgﬁr e.g. AD3200 (Biodot) the follow ng
i dentical applications are applied, staggered
d| agonal |y onto each of the two menbr anes: 0,2 | dots
Exgmp IutB‘fiS1 e t he nonocl onal antibody anti-A clone
Birma-1 (Serologicals, TLJO105) in position x=4/y- 12
20 mm anti-B-clone ES-4 (Serol ogicals, NCA0O201) in
Produdtion ofitesttfie=14 nm The anti - erythrocyte specific
control antibody (rabbit 1gG fraction of anti-human
RBC, Rockland, 209-4139) is applied in staggered
Theebadsldensdti mprsésysd mgmbianet Recha(tbiooB pegetve”, Thecipient"”) fixed
dllutlons of the antibodies are perfornmed in 15 nmM
oo AR Y oLaHERS Sisght gachqmprising anmpphigagiey yone, an indicator

Zdﬁgfrg%;}pind% dbRirh@WBresRAL 1 - A antibody 1:3, anti-B
ant 1:2, anti -R%C 25 anti body 1:3. The

rrenbranes after di spensi ng the antibody, are dried

tore at c.on tan
Mfﬁlll}%rag ?';? tﬁ% { 1\?%11 ofe ow%‘ius arec %IZCtIHS %a 31ze 12,5x

I'S perror |TE
30 ek @vidiolchpil); ﬂp}ﬂ ITW@t ¢a20h s a8 adbé‘sﬁfep,t bcmdle@ agto a support

| cher & Sch 300), sized 30x10 mMmi s
laéwpﬁw %rergaﬁﬁﬁé@)m%d@a% SRR By %femk’a assgpeply has
ag@@&fﬂg@ﬁngone is separated fromthe remai nder of :
t he nenbrane by the adhesive application of a 1-2 nm
wi de” for WD 2005/ 005991 Ln\ hhh\ bar dehi e104101 \ 2006

U%Z £ ﬂgéf’ &0 g‘gﬂ%%ﬁﬁ@ @%ﬁ&) h%%u?ﬁﬁl'g F?de{nif &3 %Rél%%né de applied,

over e~-en
stalgfgdteﬂ dlé@ﬁ)ﬁﬁl]}baﬁt@ heactb oSﬁfeVﬂmngambﬁaamal 2 i hli)ltﬁom&utlons of the

use { i tE anti- A clioneeBurEa— S(geroleog;cales ¥]IJ6 8§) in position x=4/y=12
mm; antl—B clone ES-4 (Serologicals, NCA0201) in position x=7/y=14 mm. The anti-
erythrocyte specific control antibody (rabbit IgG fraction of anti-human RBC, Rockland,
209-4139) is applied in staggered relationship x=3/y=4 mm to the anti-B spot. The
dilutions of the antibodies are performed in 15 mM potassium phosphate buffer pH 7,5,
10 % (v/v) methanol as follows: anti-A antibody 1:3, anti-B antibody 1:2, anti-RBC
antibody 1:3.

The membranes, after dispensing the antibody, are dried for 20 minutes at 40°C and are
stored at constant air humidity until the test is performed. At the end distal to the
application zone an absorption pad (Schleicher & Schiill, 300) sized 30x10 mm is
applied, overlapping with both membranes by 3 mm. The application zone is separated

from the remainder of the membrane by the adhesive application of a 1-2 mm wide for
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for the nmenbrane "recipient”: conplete blood. For the

test proper 50 | conplete blood is applied in the

respective application zone on 10 the side

"recipient” and 50 [,| erythrocyte concentrate on the

side "preserve". After the bl ood has been sucked in by
WOIRe0sneier ane entirely, rinsiig is perforned i PCEHEIN04/007536
Lghalbardepe' 0012086 100 | dil ution buffer or once with

di lution buffer follow ng by hypo-osnotic rinsing
edgh ftéss rstripl STeRe i R4), inThesitimt y=RBO catendiol evsr ithed e grembrane
Wq{ a successfully perforned test becones visible in

5¥h menbranes after about 2 mnutes. 20 The test is

valid if the anti-RBC control displays a clearly

positive signal (red dot). Depending on the presence
I$$E§Q§ence of the respective bl ood group antigens red

dots (positive) or the al nost white background

col ouration of the nenbrane (negative) are displayed
Sexving e samepepdberievies yrodi far dresmenbrang mesiervg!: aiytbysicaie chagentrate;

"recipient ., and "preserye’ enotes ABO identity
fokggfe\/\%%rl}br e r?cé%lie%tl ent Iﬁtgbtkhog' preserve. 25 Exanple 3:

Bl ood group determination with bi-directional |ateral
flow test Production of the test. strips: 30 The test
F%rtt}c’)? st RreRg sy Cé’ﬁlpg%‘b]ﬂioegt‘ﬁi @PﬁE‘LH’e F’ﬁg?ﬁ“eu"@é‘ﬁi’]ﬂ%i‘l“"n zone on
the 8feORecicdiN EndBETRY @RBhrod WO corcBRHAADR theZ QBE "Fré@-ANS After the
and two "absorption regioris. Menbranes of the type,
binpd hipbren suekeP 005018 Igembrang ¢rfinslpaneting suoafpored poe@h case
P P, [0Q7536 Hi F ls4S,: r : ' .
i 205 TR SRR o bl e WAt PRl afoing B g ommoti
rigdileiaiffeel y bonded onto a support |ayer (backing sheet
e.g. &&L). D agonally staggered or alternatively in a
linear row staggered, 0,2 111 dots of sol utions of
r&iuiif erent bl ood group specific nonocl onal antibodies
are applied in the indicator zone region. The centra
5 region of the test strip (y=0 mm serves as the
o . e i T o
ThE AL RPE SRR LR o BB AR fond Bomes visble in
bahrichbeinesaftar@bcitdpemard. usi ng a di spenser, e.g.
AD3200 (Biodot): Anti-a-clone Birma-1 (Serol ogicals,
TLJOL05); anti-B-clone ES-4 (Serologicals, 10
TINCARR @1Yalidaiftthe ARG REMN@6n#d36dispM30a cRBAY ol Qinal (red dot).
D agnostics, 010062); anti-D i .
Depending on the presence or absence of the respective blood group antigens red dots

(positive) or the almost white background colouration of the membrane (negative) are
displayed at the respective positions. An identical display for "recipient” and "preserve"
denotes ABO identity between the recipient and the preserve.

Example 3: Blood group determination with bi-directional lateral flow test

Production of the test strips:

The test strips comprise an application zone in the central region of the membrane, two

indicator zone regions and two absorption regions. Membranes of the type Millipore
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cl one LDMB (SNBTS, Z7180100); anti-C-clone M5-24

(Serol ogicals, unfornul ated, KG&0212); anti-E-clones

M5- 80 + MsS-258 (Serol ogicals KXE0201). For the

anti-CDE indicator zones the anti-D and anti-C

anti bodi es are concentrated two-fold the anti-E

WAPYWE%s t hree-fol d and mi28ed in equal pr opdiH{ES#§4/007536

LﬁVmWaﬁﬁﬁ§m°&%’?n t he enbodi nent of di agonal staggerlng
glcator zones, the dispensing of the anti-A

HéﬂPW a§/ 3 AGeF &9 il 17 Ainasions gh | QM?Q/ widh/lepgth, x/y) and

alRSIEYHIRIQS orth 8 sﬁ%}{drt 1By @Gk als eé%% ? @&IBO dhig Qnally staggered

proceéd iIterating di'stances o
or giematiyelytio a finear rpw staggaed, 612 ulrcbtsacrftsplqumf dﬁci-ynt bldvel group

ryt hro eC|f| ntr bod
st PRIRE S PSRt B s 689G e ol
r@pml ofehke &bt 53 (yEJOMm&) &r%@as ﬁﬁ@%&ﬂc@ ﬂll‘néhsf(ﬁﬂ fat theosiBoning of
the | ast spot of the series of the anti-A anti-B and

theripslicatar zofigs b Hsi B4lirectie. dihspleHewing atibedies artdispensed using a

d@ﬁ&ﬁ@@@ _Apkesy laﬁg)ln position x=4/y=10 mm The
dlspenS|ng of the anti-CDE anti body at a di stance of

x 3 5/y=2 mm The anti- erythrocyte specific contro

FEIAR g Sugob I FRE-BIPTESDY Sfppsias
Nmoaolpmrmtmmrmwmmms ABOZ (ele[aalon Diddnobids, 010062); anti-D-

ot i hosphate buffer pH.. 7, 10% (v/ v anol
e EDNG TSRBIRPDINSodH | Boal atons Riscad Gesolattoagponautated,

KEKD21 %Etdnu@cl%ﬁéé IQQCBO L2 A Erokd A 2R o) 3F§r,ntﬂe anti-CDE

anti-RBC anti b 1: 3. The anti body n1xture ant i - CDE
indigaten zopgsethgi anutlé dnd iantii(s anmbcei@bsvarc Nomtratn@ two-dolgiOthe gmti-E

ot SRS B0 R RIS R B 2006 The

menbr anes, after the dispensing of the anti bodi es, are
ied.for 20 nute at 40C _and, subsequently ored
In e G5 et aF PoguA dtoggermgtaf| tﬂ? preligagtzopss, ilarfq%lag of the
arf At Bb&Is Pbrodnlta 1H%H§lfxém§+4/ ﬁi An. TPhd xtﬁﬁﬁ) bf ﬂl%tahm)ng and

zone, two absorption pads é | ei cher & Schol
angi- AB antibedigs @mca¢<ie ltb@h@@@t wiesisvel y=bhys2 trhre irenehatiamdo the

pd%}fﬁﬁll (ﬁptﬂl: 8t l}s}/ a?%ﬂégagn 51"h-[:ha%t1— og:?'f A s%gmﬁg %‘éntrgl anPP%drH (rabbit

separ at ed over Ire w rane
IgGhiractioaneti ardielunedn RBé? mmm@019541Bﬂplsla@limmavvbcd3;5,tyes,l:5 mm

st?g&él 12%111% Téfitgpn %gzﬁ% OSI | %nse}{les of nﬁg gﬁti-x,:%nnng and anti-AB

antibodies. The dispensing of the ant1—D antlbody takes place in position x=4/y=10 mm.

The dispensing of the anti-CDE antibody at a distance of x=3,5/y=2 mm. The anti-
erythrocyte specific control antibody is applied at x=3,5/y=3,5 mm staggering in relation
to the spot of the anti-CDE antibody. The dilution of the antibodies proceeds in 15 mM
potassium phosphate buffer pH 7,5, 10% (v/v) methanol as follows: anti-A antibody 1:3,
anti-B antibody 1:2, anti-AB antibody 1:4, anti-D antibody 1:3 and anti-RBC antibody
1:3. The antibody mixture anti-CDE is not pre-diluted but is mixed with methanol to 10

% (v/v) concentration.
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Anti -coagul ate conpl ete bl ood batches are used as
bl ood sanples. For the test proper 100 | of diluted
blood in aratio of 1:6 in dilution buffer (Enlisstll,
Medi on Di agnostics) is applied in the application
zone. Once the blood has left the application zone a
WE) 00A/@5998ppl i cati on of 100 2B dil ution buffer PEI/EBI004/007536
Lipleht)\bprdghle|9H016%B0t i ¢ rinsing buffer (15 nM 15 pot assi um
hosphate buffer pH 7,4, 0,3-0, 45 % (wyv) Nad) is
TE¢ pembees fter the eiwpatpﬁpig ofthe entibodis, m‘ﬁ doiedir 20gminues at 40°C

f
SRR % RS BT g o e oo
ﬂﬁﬁnﬂ:lhbrﬁneS dd;tdl i eha apphcuandn |zu1tee tiwo hbsotionlpads (fehleader &f Schiill,

e TR P e oS A Sy 41 oplol B s hpipe by 3 mm.

Thd epSiRation zwlé s Bopamdds Bl e Fdnfisd GG W BE - m&Rbrkie g the

case of the 1:6 dilution being selected, the anti-RBC
regasiiden pf e mmr@wtlmm@fl -3 mmg yade test sirips/(Tsez 4 Arimpesilagn y=3

[ ISl . 2 mnutes. Wth undiluted bl ood the
mltngcsni/}_ts'a’a egegs%ctgﬁ%lgr 25 Result: The test is valid, if
the anti-RBC control displays a clearly visible signa

ot) Dependi ng on the presence or absence of
Iéﬁglﬁgspectlve bl ood group antigens, there are

displayed in the correspondi ng positions red dots
ositive) or the al nost mhlte 30 background

Aegwe@g%tqv spmpletet Meodatehes e pyvdopatbload) samtysp Ofys/tho 55D proper
1T R I %@ﬁtaﬁ%ﬁ?@ﬁ&%ﬁ.@?g@ Pgbstico
1smpph|euhmtth¢ applmetudﬁzcaem()mr ittonblodd has Ipft u]neaiappmﬁ?otmm zone a single
gpertas el 1 il B Sl fofPhap-aBe BB R g > mM

p&hsstue éihbﬂﬂh@ SEP 1 74t 0 Baasts %Qw@') ACIPfis @hipdied@Sdnto the
two indicator zones, which are able t interact with

anpligationa Egice (% ) orderd ta. TEse | r@asbonéﬂfé embmcrzﬁeﬁ ofion eicomembrane.
Alité%, U Hnd gé.‘ngﬁ %Bp%é%ﬁoﬁ gy ;ﬂm@ée& g\lhﬂﬁ% 9.3 BARELY: LAGIuted

R erein the indicalof zones are
blood alredic loadewd (ehvst: ke ppthe asmbyanezio mmsc(cﬁ)mceawddl tdihgion buffer or

o&%%ﬁlp &iiu%gn ba¥er Ahd {he}éaﬂgp SR %}% é)sznﬂ?o%c nnsmg%uffer

In the case of the 1:6 dilution being selected, the anti-RBC control as indicator of a
successfully performed test is visible after 2 minutes. With undiluted blood the test takes

longer.
Result:

The test is valid, if the anti-RBC control displays a clearly visible signal (red dot).
Depending on the presence or absence of the respective blood group antigens, there are
displayed in the corresponding positions red dots (positive) or the almost white

background colouration of the membrane (negative).
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the flow directions fromthe application zone (5)

t hrough the respective indicator zones of a group
towards an absorption region (3) (flow tracks) are
substantially parallel and that at |east two

different flow tracks are present. 15 2. Apparatus
WEEWorehIsd to claim 1, wherei3d the indicator z&RESPAPE007536
Laphhbpddisyed\i8&t  the test liquids for any one flow
track flow through not nore than one indicator zone.

20 3. Device according tPotet&lane, wherein the

i ndi cator zones are arranged in a diagonal V-, W,

M, N-shaped or linear row. 4. Device according any

ione DE:VlCé dbmihe sithatadecowshaidedualitdiee ion djuasitativezdet@mination of a

conpr tibodi.es_ or, antibody fragnment
| ect P ltY gﬁ%@g&w phiad sagele OpIEsH 2 gt Qpyith
cells or &?Aﬂph&ftﬁﬁﬁ&&t%f& the%}ﬁh&a@mﬁ%ﬁﬁ{e(ﬂiqﬁﬂ shpRNY

one of clains 1 to erein'the indicator zones
conpri se iah l¢salr enecarfosp ofnati leggt tRo ingjgator ponespwhicy, are qable to

E, -e, - - ' es or antibody fragnents.

30 WO 20%}88%g88&ﬂﬁaﬁ?ﬁf&%§%g?dehl e104101 \ 2006 31
PCT/EonaﬁﬂaﬁvBﬁﬁﬂﬁoqﬂenhqgmmcnawﬁbmgﬂbmupmy:hmﬂdaﬁmﬂnwﬁ@
clains 1 tog%, ﬁreln all the nenbranes (2)

pr’eferabl@iaS 185 BEIcger 5¥y et hyl ene, nitrocel | ul ose or

nylon. 7.wRe¥ihGRe BIFQIH 0fest Re %lz\éteﬁ NRtven %@hﬁﬁilcﬂndrpzone %)
6, wherein downstreamof the 5 application zone (5)

and #pskthe ebsernsion repion (Golichameierizedringhast | east one
g.eal {hg%o“?hl?émgﬁds 3 tI’leSa ﬁlgatt o%ez%PQ ﬁ)gﬁﬁggf H‘j{éo@%%ct Voindicator

Dévi'ce accor one o
wher eines bhie gmpuowaﬂt Sn (af)sotllit&)n rdgion €8 (flawetrdek®rare substantially

applie ort nmechani ca
2P b Bad it 3 1RGN A RYER b e SRy ane of

claims 1 to 8, wherein the conmponents of the device
are integrated in a casing. 10. Use of the device
Zaccofgpagus sccardinbivecleim biseign the igdatpproneh @reaspaaranged that

of bgagqgs't i l}lés 'tfcﬂ' efﬁg'rotn'e CfH)lwa{raJkoﬂO\;/ Iﬁﬁo 1§t§t e iAo indicator

bl oo grou s or antigen
zone.
3. Device according to claim 1, wherein the indicator zones are arranged in a

diagonal V-, W-, M-, N-shaped or lincar row.

4, Device according any one of claims 1 to 3, wherein the indicator zones comprise

antibodies or antibody fragments or lectines, antigens or antigen epitopes and/or

cells or cell fragments.

5. Device according to any one of claims 1 to 7, wherein the indicator zones
comprise in particular anti-A, B, -HB, -D, -D, -C, -c, E, -e, -Cw and/or K-

antibodies or antibody fragments.
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11. Use of the device according to any one of clainms 1

to 10 for the analysis of blood, in particular for

t he simul taneous determ nation of A-, B-, AB-, D, C

c-, B, C Cw- and/or K-blood group antigens or

antigen epitopes. 20 12. Method for the determ nation
wofzogt/psoar al ity of anal ytes at their derivati vE@ET/ERR0@4007536
Lr\ihpbrrdthls @hgi2806 conpri sing: 25 . the application of the '

sanpl e onto the application zone (5) of a nmenbrane
6.(2) Révicchescdsling v apcoraphglaing bty Soméiesin alhghe membranes (2)

precedi ng,.cl ai. 0,8 wherei,n this sanple is
D1 cSERERBY Sae efreb AN e S P gis o hduce ¢ he
test liquid to flowin the direction of the absorption
region (3) through the indicator zones and to induce
7t he Begey aeerding 3% Y e P slined ooy Waerels fowpstiggngof the

to formAior UIRE Q%) bild LPSrdaBdbe HeOhd#ABLSonc3Cat st one sealing
20057005991 32 'Lnl hhht bar dehl 104101\ 2006

PCT/ #0200 4)097®3Blcd 8n thvanémbrasc@dr di ng to claim 12

wherein the anal ytes are bl ood group antigens or

antigen epitopes. 14. Method according to claim 12 or
8.13, Déddecadeotdingy analyhesof tlaip@y 1 ite g] %eﬂeﬁﬁfﬁdd&m@nentﬁof the

B-, AB-, D, C c¢-, E-, e, Cw- an r K-Dbl god group

ant i 45¥ics haye besh palied ogfa Hpweort Jager (ﬂ/ﬁ?qﬁ gpchaniy grupfgrepgent.

any one of clainms 12 to 14, wherein the anal ytes A-,

B-, AB-, D, C c-, E-, e, Cw- and/or K-blood group
9.ant i Pevies scomling tpeanyepie opelgimer b to dewbeteddthe components of the

sinqitaneous 16, .Met hod according to any one of

.1
cl ai r?glcifret%{%&ted\%ﬁea%sl At he i ndi cat or particles are
erythrocytes. 17. Method according to any one of

clains 12 to 16, wherein the nmephrane after 15
1¢ he %ﬁm]fﬂa%&m? BFONHg e 40 Prpelr g ‘?‘lg’lsésts’i?g)sfof Miysmglysig gf blood,
Vet had.aRGIRF fir Bk deforflAkioh STo 80 5B adtlins bNSkiBeh epitopes.
liquor is preferably hypo- osnotic.
11.  Use of the device according to any one of claims 1 to 10 for the analysis of blood,
in particular for the simuitaneous determination of A-, B-, AB-, D-, C, ¢-, E-, ¢,

Cw - and/or K-blood group antigens or antigen epitopes.

12.  Method for the determination of a plurality of analytes or their derivatives in a

liquid sample, comprising:

the application of the sample onto the application zone (5) of a membrane
(2) of the device according to any one of the preceding claims 1 to 8,
wherein this sample is present in adequate amounts in order to induce the
test liquid to flow in the direction of the absorption region (3} through the
indicator zones and to induce the analytes or their derivatives in the test

liquid to form a complex in the indicator zones.
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20 19. Method according to any one of clainms 12 to 18,
wherein the liquid sanple is conposed of bl ood or

bl ood conmponents, preferably of conplete bl ood,
erythrocyte concentrate or test liquid such as contro

bl ood.
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13.  Method according to claim 12, wherein the analytes are blood group antigens or

antigen epitopes.

14.  Method according to claim 12 or 13, wherein the analytes in particular include A-,
B-, AB-, D-, C, ¢, E~, ¢, Cw - and/or K-blood group antigens or antigen epitopes.

5. Method according to any one of claims 12 to 14, wherein the analytes A-, B-,
AB-, D-, C, ¢-, E-, ¢, Cw - and/or K-blood group antigens or antigen epitopes are

detected simultaneously.

16.  Method according to any one of claims 12 to 15, wherein the indicator particies

are erythrocytes.

17.  Method according to any one of claims 12 to 16, wherein the membrane (2) after

the application of indicator particles is rinsed.

18.  Method according to claim 17 wherein the rinsing liquor is preferably hypo-

osmotic.

19.  Method according to any one of claims 12 to 18, wherein the liquid sample is
composed of blood or blood components, preferably of complete blood,

erythrocyte concentrate or test liquid such as control blood.



