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WD 2005/ 005986 Ln\ hhh\ bardehl e\ 30\ 12\ 2005 1

PCT/ EP2004/ 007525 5 Devi ce and net hod for

si mul t aneously carryi ng out bl ood group deternination,
serum cross-check and anti body detection test The

“kﬂﬁéﬂhk R relates to a dEVICfnfor Iateral-d|agll.eE,@,]E,ZO04,(]()75:25

LhAHaWa Al Bby RApanet er tests particular in't
fields of immune haematol ogy and of infection

serol ogy, for the 10 sinultaneous, qualitative or
quantitative determ nation of a plurality of anal ytes
ina liquid sanple, including at |east one nenbrane
with an application zone for the application of the
liquid sanple, at |east two indicator zones which are
able to interact wth the analyte(s) and at | east one

Fesiee hd ARthoe GareinkinedusBhsel kg dubBlobd gteufl detbingihation, serum
havi ng passed the indicator zones, the indicator zones

bei ng p05|t|one&“ﬁ%?m@gﬁm@H@ﬁﬁéyéﬁﬁﬁﬁwéﬂﬁon zone and
the absorption region, characterized in that the
directions of flow fromthe application zone through ‘
Thé énwees'cpremlatvse té mdﬂwéteoforziewwé diaonai eﬂtafoswltimarmneter tests, in
P
P E}rﬁer 8 nelghr?g?\g{rd asent” “)' rleI eas %(felv@' 3“‘1'11‘ o 21% Cl‘?’? Se'%lilogy > for the
sitnugdedus, 2fhalliagvd oV qnztntmlvfe Udetdi@iinalieh aif &S plualidy pf @.ﬁﬁ?ﬁ:s in a
for analyzing,a plurality of analytes in a |ig
ligrdy agmke dngmhgg i 535! ‘Wen@eﬂ%@‘“& afih o Apiic kD Tone for the
a@ﬁ@iﬂdﬁéﬂf‘ tRE 11§00 Safple2at RERtHD ‘?nd?éat&ﬂ%ne@%ﬁehaaﬁ-éjﬁble to interact
according to the invention, wherein this sanple is
with dbe analyta(sh bedq @aﬂ@stqen@m @bspyptlon rregion evhietp absedhscthet liguid after
Wi r
e EEpSetd ity Dl Pt il RhPeiBe AshBineg oreen the
applidstfont oné nad e :iHaerpamalrggms chairattediad idahitvihé diregtions of flow
t he 25 le liquid,tpo forma co X in the . .
frprR dh appdP et e oy éﬁ? respitcsive fw@#%éogqsr%aq}ea%é%fagon region
(FRQ! ﬁadlesmtele@&nﬁin,pﬁdr&lwl ahd ¥sle BLiRS PRisk RIAMBIEATTerent flow
preferably for the sinultaneous conduction of bl ood
tragkdup det ermi nati on and serum cross-check (serum
reverse regrouping) and/or antibody detection tests
as well as for sinmultaneously conducting bl ood group
Thebeihedmion dtiitleen sel atadtot hprodest domanabtzingra ]ﬂﬁratmmfsafnuky'tes fin a liquid
evant . |nfeclﬂon 30 se oIo |caI rkers as,. wel |

afnaﬁ ﬂ’BpE‘,‘i*’i\%f‘R B%EE S@B‘ﬁ 1‘5‘1“88 &01&} %ﬁfpn%brane of the
app ARl AO&PSAg to the invention, wherein thls sample is present in abequate quantity

in order to induce the sample liquid to flow in the direction of the adsorption region
through the indicator zones and in order to induce the analytes or their derivatives in the
sample liquid to form a comﬁlex in the indicator zones, in particular for the simultaneous
determination of cellular and plasmatic parameters, preferably for the simultaneous
conduction of blood group determination and serum cross-check (serum reverse
regrouping) and/or antibody detection tests as well as for simultaneously conducting
blood group determinations and the determination of transfusion relevant infection

serological markers as well as for the simultaneous conduction of blood group
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determ nation and the determ nati on of anti bodies
whi ch are directed against blood cells other than
erythrocytes, in particular anti-thronbocytes and

wAYobsdoX hocytes anti bodies.,In order to prevqgﬁﬁ&hﬁbanﬂs
Lgﬁmﬁgmmeb&ﬂﬁﬂﬂﬁs €.g. delﬁ% a transfusion,
particular blood 5 group inconpatibilities, V|ra
d&BeHiRfiRank ?{e' RrerrfAtiBT P AHbOHRs %ﬁh%ré(@i?%dt aﬂ@tr B%H]cells
a variety aboratory tests on t donor and pati ent
otheothen emthquftﬂs npartiwklar antathrabbesytes ambatielytnphod)itestangbadies.
conpati ble in a blood group serol ogical sense with the
recipient and are free of known transmtable
Ipaddaiogegisvend Fisks eSqagilicaons.of. @l igingal trdngfisidnalh Barficil® blood
i ncl.ude the determ nation of, the blood group of the
YR dcogatibiies. edrphandinr bacterigheqniaminations at §rknemgolg perform a
véHePHBE la‘%raw}? 8108 B¢ ﬁ%r%ﬁtﬁ%nt%&d B ofRF tRlake available
ser'um cross-checks on the donor and recipient,
copranB yhikht are cpwnatitde insa iblpod eprcseralgical rseape| with the recipient

nﬁﬂir’a g%g'}??lﬁnd%h I[r @ th%ggr{ hgﬁ%gﬁ%@ét};\% m(l)éeca‘i‘§ests ats a rule
inolude éhe determipiation oﬁthblbﬂmﬂl goupsfahpdesenhd th’éheclﬁehectﬁ particular

of o Lirogpafie BEH e e ABDE Blrng il SFEMEP SR cs on

theMendr’ MO SBYipRhAbARHIY dlg‘tcllicﬂ'lc R6k iPRsRf of Qﬂigﬁﬁ} aht@ldfes of the
on the donor include in a known manner the routine

deger erchieqipianb as Wl apentiedy ddentifipations in halcase ofdhe rrsipient where

ikl ancibbated dre pREBA" Shhe dLcAFRL MR iodi - SRAMS AUl B or

lympbadyitdsiis pdsfsmed dkewisaint thgemta blbs:ékgfushmp atd trarsplantations.
surface antigen). 20 In bl ood group serol ogica
di agnostics, paranmeters are generally tested which are

In®dctioR detdiSditadr tekt€| &Y ARE RlohHr iMPudROM &@Xkné®bn manner the routine
transfusions or_ of norbus haenol yti cus neonatorum

detqumination pf anfibedicss s ppiticeler against tHHY - HISCH agpingt HCV against
' t f AV '
e GRAAE PRI, QAR RERE o5 o HEERTHHER oL HUPANE B surface
antigereEHbsAgi lephtitisanrfbeanti@Bo)i nport ant anti gen syst ens
are present al so on thronbocytes, granul ocytes,
| ynphocytes which |ikewi se play a role in the context
InOBlodd @ffbUstdogicdndadiosiiap paainterO B gdnbralierestey &HichObre of

t hronbocyt es. and granul ocyt es antlgen non |dent|t
pagisulis sslevrpehisr the pentexd of anshisions o5 gT marbus hagse mcwonatorum

QRS THI O BEARE AN EneC QARAEABE Gnilchl oM suk oY bR ytes

which are characteristic for the blood groups (blood group determination). Further

important antigen systems are present also on thrombocytes, granulocytes, lymphocytes
which likewise play a role in the context of transfusions and transplantations. In the
event of thrombocytes and granulocytes antigen non-identity between mother and fetus
pathological symptoms may occur with neonatants comparable with Mhn. In addition the
detection of regular blood group antibodies (isoagglutinine) and of irregular blood group

antibodies in serum or plasma is applicable here.



10

15

20

25

30

detection of regular blood group antibodies
(i soaggl utinine) and of irregular blood group 30
anti bodies i.n serumor plasna is applicable here. WO
2005/005986 Lnl hhhl bar dehl e\ 30\ 12\ 2005 3
§R4/ 007525 The |soagg%ut|n|nes or reguhﬁﬁﬁwmmﬂmnsﬁ

uﬁmm 1851 88@s acquired particularly by humans soo
after their birth and correspond to the respectlve

TRE @s%g %q{ltﬂﬂﬂesqr rEé]ﬁar REbSHS £ cqliDEY Q{rtféulagwi%s%hﬁxq s soon after
agai nst those bl0od group antlc% ﬁ
thellfcblk‘ﬁh @uélcomwelh& td the lkespegtive. bloqd@rsum of thiei ABOsastemt HEhey are

ReTR it ool REVE R B LSCP Sufon MGl bt Bl 1o

pesbris vBinpﬁv%@lﬁtSblOtﬁd fbopd lgnam;tl-BBpéim ofiblood group B have anti-A
ul ar. antibodi es are also kn

i soaggl utinine. The re

Psﬁmﬂé%riﬂg C@t@@%&%ﬁy& antl e gadhpndi-By pesopgy,oblped gropp KB have no
ls@gﬁlﬁidlﬁ@t €hé [‘%SJ[M‘ AR RResi e NeCknBRA Y MeonthEel HEQAW By are
or allo-antib in contrast to the isoaggl utinines

able &0 dieagtly pgelutinate agthropytesinNaClonediom. | ater [ife, in
particul ar by transfusion or pregnancy. For that

reason nost humans have no irregul ar bl ood group
Thatitrepdiresr: allrantilscaliesf ws icontraselte ihatisdageghings are acquired by

anti.bodi es are a rul.e h reacti ve and bel o
TR RS I e e B BRSSP BHIRRED SOTOEHEoY- o5 dat reason
mRBtHubRHE Bsvelndaite aNa bId g’l‘@\h}ean"tlﬁo&ibsr eFHel tﬁnﬁg%ﬂ}éw\}aﬁﬁmguxar

erythrocytes in an Nad dium 15 IS known
aitihodige pesras anfuirghest egetiyy @@ﬁ@lqngén@qﬂyttn tlecleCeelasst Iﬂ wentrast to

thgerl:.:%ﬂﬂsantt%o& {h%§ta?éjﬁot éb(flé){bo{h?ec \Mté agﬁl% 19#2? %I‘ﬁl)m)l@};tgs in an NaCl

to et reagen con

_ ngdmup speC|f|c antlbodles Generally these tests are

performed in the liquid state, in which by mxing of
an erythrocyte containing sanple with a sanple

It §OoAnthFordetérhfing 10dk rgﬁﬁ!b?ﬂle%gytﬁ&@%t8§bf tBe POI8Es(th Be tested,
bl ood group characteristic a testin atch is

(doneya s g@cipIeRts) @ess broyght tegether wghtrﬁw@ntsmlyl@btceatam/ Bloog group
spdeikik r&ﬁgb(ﬁﬁé's C@etﬁf‘a‘i’ly%ﬂ%@ etk %@H‘oﬁrgf{adi ttho ﬂallnﬂrégat@flﬁ Whlch by

concl usi on of the rncubation, “eit rect

maximgeelt ani drytheicy@rcostagpng sampﬁewithd sam’pkzuahtammg atitibodies dlrected
ation ,or

st Sprai SRRt ARG e AL e PRt RPASee. oty testine

bl 3t thefe AEUbRBR River ) defidpdiodUhdS@idel definddScontiitlohs dRd after
the haenmagl utination test, For each bl ood group to he

copelugiPhi He ednglgl'gg@rht cithsk dirpetly g¥ after a centrifiigation step, is tested

visually or by optical methods for a possible agglutination or adsorption of the
erythrocytes. The predominant end point measurement in blood group serology is still
the haemaglutination test. For each blood group to be determined a separate batch must
be pipetted, i.e. e.g. for the determination of the nine most important blood groups A, B,

D, C, ¢, E, e, Cw and K, nine separate batches are needed, without counting any control.

For the serum cross-check cell reagents with known ABO blood groups (Al, A2, B, 0)
are used in a known manner which are incubated with the serum or plasma of the person

to be tested. After a centrifugations step a possible agglutination of the erythrocytes is
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be pipetted, i.e. e.g. for the determ nation of the
ni ne nost inportant blood groups AL B, D, C, ¢, E e,
Cw and K, nine separate batches are needed, w thout
counting any control. For the serum cross-check cel

wi th known ABO bl ood groups (A, A2
vggﬁgfgﬁﬁg@@ﬂmﬁsa known nanne? whi ch are |ncuba{)t%erg&)iﬂ04}?1075"25
the serumor plasna of the person to be tested. After

[
R e N s C ke
cellsdt BeosveatiR@ly BROSMY OIS fowdtabied.or visual |y or by
optical nmethods. For a serum cross-check with the
aforesaid test <cells it is conventionally necessary

[it order petdachf for firrdbalae Retbodids faRelerard Qerﬁﬁﬂllyﬁhed ecbmprlsmg two or
|.ar anti bodi es panels are generally us

t%%errg%e. SR b ogi 1 PrbaedpTEEET grails o6 ir Sottpigs the most
mhﬂﬁﬁ;ga&t roeRRIRThd Bost geg% t&mt@'ml by, Rl MNS, P,

ortant antigens, in parti ar the bl ood group
Lgyg‘.t Enthepn, Theldell rggf:mtyls braught togpBer with theesgirgn or plasma of the

psl-frg(;m%rl%qest;q] % @Suﬂaté'ded?g %ﬁgr A St el? Y &gltliﬁfugﬁ%?ltlpf Wv}snally or by

serum or
optivaliinatheds ﬂmdnﬁﬁgguuransm ebttmferﬁhmt:yﬂeff ugabit® thréesbatietet st be

visually or b tical methods for any agglutination
p’(?fett‘?‘ﬁ%réﬁ‘ﬂgfﬂ% 5‘@ AL 1o three batches nust be 10
pi petted for testing one patient sanple. In order to

identify the irregular antibodies which as a rule
Iy erdesstoptdemtily 4he Eregulap aatitodies whigh ppadyle dekes @ta% pfteres positive

oRERY SO P AP 040 BGEIL Sl e o
antigpo ptodiid ofawhicly eowsrs the marltﬁpoﬂhtarantlg'ﬁelshh@adwglaothp bldwd group

TP b T 400 S o i aersyfa S L mined

migneB! OHEhdelit RPN bdhER thERhGORHIMIRY sddhiRQF RS srﬁi of the
the person to be tested and bé@Vlsual or optica

pwmwt@d% testcdr andthyovisugl orapficalgasthedsriatastsd foyranyqgglutination of the
16
ergﬁv cﬁg chb&eéstglg%f ppah%ﬁtsh.ggle 3’8 Q@% BAhR WY Be gﬁgfﬁeﬁ.

S nust ince nost tr usi on
rel evant |rregular antlbodles are of the 1gG type and

nco | ete t r.eact i ant i
S bR rBR Fregufs nbedeg it i let nBe oadfg Yneretore
mﬁdﬂh efe@hd Riabids FahnkiBody giRéction ahe idhtificdtion @Eﬂ%hbéchﬁmst as a
poi nt of the haemagl utination. The nost commp

}eé:g;gr inforeest inopdes 1, be #hig b detechthseng ppighaf the haemaglutmatlon The
m@srﬂtdomréqg%@%f ﬂu %EH IstQ 0%10?1%1 Ié &féﬂgﬁ{h@%ulm r\ea)gent to

anti - conpl efent ant| |es bee
wiaigh fre@&ntlaadtﬁ-@omplement antlbodles have been added (typically anti-C3d and/or

anti-C3b).

A commonly used method for detecting thrombocyte antibodies is the so-called MAIPA
test (monoclonal antibody immobilization of platelet antigens). In this case test
thrombocytes are incubated with the serum to be tested. After a rinsing step, incubation
is performed with a monoclonal, e.g. mouse antibody which is specific for a particular

thrombocyte glycoprotein. The thrombocytes are thereafter subjected to lysing and the
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25 anti-C3b). A commonly used nethod for detecting
t hronbocyte antibodies is the so-called MAIPA test
(rmonocl onal anti body i nmobilization of platelet
antigens). In this case test thronbocytes are

“}cf%b'}?&% g wth the serumto pe tested. After q’c%}EPﬁl'oﬂgmzs

Lﬁhﬁ{gardgh[ggbﬁ)ﬁiobpn 30 is perfofmed with a nonocl ona
e.g. nouse anti body which is specific for a particular

L TR et ERR BT TrorlOf P THREY (0 OAE ssm o

alﬁ_ibIBGIES 5?20@14(!1’61@%25 paheil hTﬁhé Igaatdaiml—md%]ﬂ:ﬁﬂ:@()ﬁinds the mouse

tedI e s ntroducedlntoa ction vessel
ettt G oS Aoty e L G 1 SybPatiaRey atihed thereto
Th& q‘anmtm tahi@ddo s Ratal for DHerhg Qaditian bof 2N RHSANABSH RO goat anti-
bi nds the nouse antibody and the thronbocyte

hyn3nelgh ot ei n human anti body conpl ex attached thereto.

The human antibody is tested for by the addition of an
enzyme- conj ugated goat anti- 5 human 1gG Wth
Wathnvarveitomal ddgag:ﬁoﬁcsits: it 'sspcgsibte prdy posiithtd detenmipe rcollular or

P hR R EE RroBeL s PRI h S LRI TERELRy pldisary

nvari a

tofaseRpanty cellofrdh petmaeparate cells from plasnma. 10
Lateral flow tests nowadays are frequently applied as

qui ck tests e.g. as pregnancy tests, for deternining

Lét@fa?ﬁ&%%bts‘%dﬁﬁﬁfs RE ffe@ﬁeﬂ&%ﬁpﬁﬂ&%ﬁdﬁgestﬁe Eaéseﬁr@énancy tests,

| ow test device in hmanner 1 ncludes a rig
fos dpﬁ@nnmlrmrinﬁeml@hmarke&pm ﬂoc dtugcmrezmmé Ao latardlefloya tmt éevu@ ina

S n
V(\ﬁslmcrhgr%lg ciu%esp z{ gﬁg%ﬁgpor{a ()1} %R%B ﬁ@gw LZC g ‘f’o &Igg %amople to be
tegtad iig @ﬁﬁm&!‘de atnépﬂ'dtnﬁg‘l theﬁfbra'dm @h whieh hondihg ¢lansme, Ing‘JScatcher
n be detected Sucti o eneratin absorp
aﬁi@@#l&ﬁomtlsw@a%%@g@}a@ aﬁa&hetﬂfe Bongling reastivns £ 49 dsigetes and
a §hct1loh RERratiBUBSSplidH RBHA Wish éﬁ@@s{ @k 'sﬁﬁgl@?@"éé ed td¢RW in a
nmbr anes of conventional lateral flowtests are

hlg-'@h@ﬁmqrwr@lmm fpparating olepibragea 20
chromat ogr aphy-1i ke separation. The analyte in the
sanpl e binds specifically to the bonding el enents
Tdst xethbranea ont‘renb\reaﬁalal\mteﬂal ﬂswatestula& gerergilyedesaribedninvolving a

consecut,i v super i bands ser VI S .
CH RGN DesneseaHRE. 1B e Gy sy IR fmsgifially to the
bonldfighd|8ney kel inf ﬁtrﬁémlﬂ@ﬁé whichSadirGlh o Fﬁ:séﬂﬂ'iﬁ Rh&cutive or

al r eady %r esent in the device in dehydrated form
superimposed bands serving as indicator zones. The binding 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 provided between the
application zone and the membrane. The pre-coated coloured indicator particles are

coated for example with an antibody directed against the analyte to be tested for.

The conventional lateral flow test format corresponds to a so-call "sandwich assay", in
which both the indicator zone as well as the indicator particles are coated with a ligand
aimed at the analyte tested for, normally an antibody. In that context the ligand (bonding

element) is immobilized on the membrane. The detector reagent, normally an antibody
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in a conjugate |liberation pad. The conjugate
i beration pad is provided between the 25 application
zone and the nmenbrane. The pre-coated col oured
i ndi cator particles are coated for exanple with an
“ﬁﬂk&g%%%6directed agai nst the analyte to be tegsted ni007505
Li®inbardddRuGPeNt i onal lateral flow test format
corresponds to a so-call "sandw ch assay", in which

. | he i c o
e P OE LB ART TR B o bR, T Opogicd in the
cemuedaie dberaanegad on | a rioachable ymamnerantThizo dyoding complex serves as

.context the digand (bondin el.enent) is | bi | i zed
R g5 O B BRI ool R o s e
ca@iligaRolityeration A5 WA BB theGnlicdio ERPAN044 @R Hadhilized. The indicator
Lnl hhh\ bar dehl €130\, 12\ 2005 bonded to a col oured .
PHBFIGSYaER & Hhe figyid fropt 3leng e Peroys Mefbraes An ajlalyte present in

tHdeRRBiel domEs béiRled Qiéfr\hé’ ARk _dlyic%ﬁﬁléﬁ kO mPRdichdr Particle. As the
| eachabl e manner. This bondi hg conpl ex serves as

sqniple paesesr the dndi¢agdrezonQribe andigesntigatar pagiobeecarelexih thagndicator

, i r-api he .. i : . g
RS AR b reliiloh o % dhatied Gl iR bIRRY B e indicaror
zameichultieiin aMidblesighalat or 5 particles mgrate with the

liquid front along the porous nenbrane. An anal yte
present in the sanple beconmes bonded by the antibody
ACHMAEL Undwn AR foRHAIC B OfmAIPhhdiGlks -coﬁ&?riﬁiﬂ@ bt 8 RiRle antigenic
passes the indicator zone, the” anal yte/indicator
deserminagt, einganeplee of jstmelipacoustii danding twonantibodiesmirhithe segalled
" t] nO . t . .
Db 28D ot e AP Bl b BB bR orpfy o
mAlefule ideeticak mosvmnblagbus withdie ahalytes Mhk lindiceadr\tiagticles are deposited

. rising.but. a sj | & anti gen,j. determ, t, .
in{ e SRS Tigpraiom BFd- a s DRI BEG e e i iU froptalong
tht Peroad nlealbt8E. If 6RMRRDI dRMmiRSHaMnalytdd) @nd et @6 tficator particles

reagent bonded to the indicator particle is normally a
(Whigheitretively dikewisa cortainginalyirl negfotis indiedion 1paeappat 9ft de analyte
LNgdi gat ar tjC i .k N .
) 8 RO Clo S b BB farholck ! T fmore analye i
pradegr iatthe ssintphe theendré gffedivk moltit @inpag witththe ponding of the indicator

nenbr . If th anpl e, contains the analytes, and if
p%"?‘?@&ﬁ%ﬁ’??ﬁ“ ﬁ'glnl egp%‘gl BeEQMFch ef fectively Iikew se
contain anal yte) pass the indicator zone, part of the
anal yte nolecules in the sanple bond to part of the
AGeREing t they gripy @rtethesetindicatar cpaglirdesy pre predompingribncomposed of
. . P .
oo P FRE o TRGE, B AFRGYE il ac ARG mbllls el o
thevskilled perscei. gimathe Wygicaldateral flow tests formats the analytes are determined

indirectly. In this context a direct determination of an analyte denotes that the analyte is
already bonded naturally to the indicator particle (e.g. erythrocyte). In the more common
situation of indirect determination of the analytes the sample to be tested as a rule
contains a non-cellularly bonded, e.g. plasmatic component as the analyte and, besides
the sample to be tested, two reagent components are required, i.e. indicator particles and a

bonding element. In the indirect determination the analyte initially bonds to the indicator
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According to the prior art these indicator particles
are predom nantly conposed of colloidal gold or of
pol ystyrene, nmanufactured and coated according to
met hods known to the skilled person. In the typical

Bl dkogsl oW tests formats the analytes are deﬁc%a?}o'aﬁﬁjmszs
Lg%&b {86k Y05 | N this contekxt a direct determnation

of .an analyte denotes that the analyte is already

hapdest rall i.ndi reLeleate.

P erythr (Sngg’% g) altlénf %ﬁe&ﬁﬁﬁgggggﬁﬁﬁ ﬂs%lgt Eg@%eo H{lgfc Smplex: becomes
immdbitizet indiet ipdichtoazdnenwih titelbending lelehest bihweap afpieeortdaeaction.
be tested as a rule contains a non-cellularly bonded,
e.g. plasmatic conmponent as the anal yte and, besides

WHae uSidgRbeventiome [4iaal Bl tdsidOvilleagtindcyt uP didicy paftRles which
uired, i, i ndi cator particles and a 30 bondi

re e. | ng )
hatecbrgntbondsd tonthe janalyice e basletsrminggdt fos sxemple dreadygraup specific
nikd Al t ~u - _
et A\ o SRS on S Blet B gt Ao diior zones against
ceffespaiditgrl blot  group hemtigens; segeing dsi barding elenpat, inb efcvessive or
. I . [ iliz i p the indicatar.. .
slygliioS AR BHE RS als TRl G5 od By LBl hER, §h-B agains
the ®actilo@hgrobh eystens | IGhi @BMeERtidofvtioh# el bW auststs@fferSfrom the

wWih erythrocytes as indicator, particles which 5 have |
dlﬁ@@ﬁﬂ%&%ﬂl@a%&rﬁ %&BW&@ tg @%@“’&’8&‘@? Hed ,%Owol?amer against

th%AMPeE sthll KAt tgsrt%rﬁf&e&ial_fnbfé BRhdr 38 Sssobihitel Sn@dens, in a sample.
present usual for antibodies to be provided in the

Dpe\do eaglutinationes adsaiption of csHs és pobatidnef bongint glewants arranged
DRSS, S 14005, DO SR UGEGRR, G
frigmenexiarid sangild to- b, teaad, caBn@Baptrdte sepdrateRnimdpedell g amiyisibly

syste n thi context conventiopnal |ateral flow ]
a"td)é%at“stﬁ]g‘i?h‘% 19 B festercfon gnam st %rg%ommge@t hellor example in a

pé@dont G/h@ci){tlﬂ&cb%m:?dABOthﬁ BHltivR O fhak Ol BIR i laOWeakening or
t | to be tested for,

barrier agains he anal ytes still ] i ]
elff@ﬂa@oa:r&ﬂ?@Bfaaﬁ theelp bauds| wglsb owiyaewdl lantfgenigterprefaton of being
bl?%Fgll%g A R %ivg.gqjowt ag?n(%lﬁ(?git %aseh%g%cp Bbto&sgglefﬁjflziﬁﬁgally in

nd of ndi ng e arrange proxi ma

blodrk ganpp | secddgicat diapnesticadd ictiptiyah laaal yibestest with more than one
. particular cells or cell fragnments in.the s le to .
it &g, Incienis SsTgiep s SHae PeRR IS E DG §dsigsmatic
blYoSighduyp pramrsan ib Her BkOmBcdddry 8 ¢gh@dsihPle parameter tests

unanbi guously or conpletely. For exanple in a person
sep#ratelys bl ood group AB Rh D positive this may result in

a weakening or elimnation of the B and the D bands,

which may result in a faulty interpretation of being
It il amozbjept ofi heAnRintine gabvorenmd-the didadeantagas mfiertdd to@f the state-of-

hi t herto_no ssi bl e ecifically.in.. .
the-art, in partlcufar Rt t?le sucéesssl% or superpoé/ed ﬂxdlcator or testing zones of
conventional lateral flow tests for a simultaneous determination of different sample

parameters, in particular of cellular and plasmatic parameters.

The object is attained according to the invention on the one hand by a device for the
simultaneous qualitative or quantitative determination of one or more analytes in a liquid

sample or a plurality of liquid samples comprising at least one membrane with an
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bl ood group serol ogi cal diagnostics to enploy a

| ateral flow test with nore than one 20 indicator
zone. In order to determne a plurality of, in
particul ar cellular and plasmatic blood group

WM BIRLSS it is to date negessary to Cond“CH¥§kE&b%mnns
t he

LhahaaeieGoisshs sSeparately.®lt is an object o
i nvention to overconme the di sadvantages referred to of

- 0f- . (g CPY [
IRRRICHIE"ly ONICIRC oyt Bl T i) ot B, ghas et oo
inglinatoe monesvdlich anentzt intd mveracion svithahe anadytels) dravidowkich analytes

det erni nation, of different .sanple aranefers, in
HE TR A o0 FbREPTIR FEOR T Hermen Dbt g ey g pgssed the
irdija6e zohes, RhérainBindicaor Sbrity ateg)dsm@némy@ménqne Splich@ons zone
one hand by a device for the 0 si nul taneous L
apgLEeiabERrPYRn Tseioy rhprarterzadyia ot tke Heviakineesipns frogh egipplications
26" Bir Al e ‘?égéd'ﬂiv@ ihdiCithdz3RIRY & ulﬁ tcm/éfﬁn%!aﬁ b¥soPbtion region,
l'iquid sanpl eS conprising at |east one nenbrane wth
regreseinz0 06w 00&88 Greg sRERhEHDO @aralioly 3Rgre being present at least two
| €130\ 12\ 2005 application zone for

d%%%%gﬁ%gé%%ggliquid sanpl e, at |east one group of at

| east two indicator zones which can enter into

j nter,action wwth the analyte(s) or w th which anal ytes
TheyAndichien 20es g4 dhe FPeasays ae?qsamset@i i RFRIGAD 1k deesgiy on the

mRBrank Gt CodfpkiSE bBRAS YleRRABCHNIR CaphuRIbEC BARS e CMaRtes to be
wherein the indicator zones are positioned between "t he

detprprinedaini the samplne The druding ecagtiow hetwem theghalyte and the bonding
elgrgglFtiaag% ?5&3&&9 il fhe &?‘%ﬁ%l}g’ﬂ% o&’nt%ord?e%tdr %Hﬁbgdﬁg:fggg{égtrs, lectines,

I'ons zone he respéctive
amtigmes opfantigagr epifpptoaad/ds cells absel frdgaentsegre Ofiked to the porous

representin l.ow trac ar.e substantjally. parallel,
e RBE e P B S dtTeacd Pestine Sgng: { T ieRRT Sypes preferably

cdch 36 priseldhe DBRdih P HlemBAtQzait RS aRhlyics baRBRY &S
according to the invention are préesent on the

menbr ane and conprise bondi ng el enents which capture

In%egﬁgc%lé#gﬁ ANl Hv%ﬁ‘tiotngth@ qndiga%{)ﬁ%}iiey G lonarl;alﬂge(f ﬁ'gp hl% sample

ng reacti ons between e analyte an
lidpaidh domepchefleventk avil ftbet dovegh hot bee thadiochatiodicaonesne. For

Ant | badi es, or anti body fragnments, |lectines, antigens ..
exXgmpley iy Eidicalsr aRso™a R AT R FRE PBnF ¥ piagaried Elaiqgship.
THib ¥@chgeMeht ST t(ROMAIELOL Rori¥E M KRS RhteRBPkdfEtbidcbifigured in a row

preferred bonding elenents. The indicator zones

extandingrdigopallye frem reewimel tedigiakoyderdvaren. e Pamiewer aghedigents are

VQRspedNW-YME - . enhodi e f f.he
i‘nvent i‘q’o’nltv{3 t?té?{ %%P %ﬁ%@%‘%ﬁgg ar ezag\ge ’an@? g%gegg?%at ltnt fémher

engtadphent the indicator zones are staggered parallel side by side in a linear row.

The provision of 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 particularly
practical and easily readable manner; because each parameter to be tested for occupies a

defined X and Y position the arrangement of the device according to the invention can be
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liquid for each flow track wll flow through not nore
than one indicator zone. For 20 exanple, the indicator
zones are provided on the nmenbrane in staggered

rel ationship. This arrangement of the indicator zones

wodooddsdshi S context, prefer aé)l y configured i np%TfEPé’(‘fomooms
LERh L hggmgkggpnally fromproximal to distal or

versa. Particul ar enbodi nents are V-shaped, W, hA or

r

% ot ﬁeﬂeag a%ﬁ%rrdgl\é sﬁ?tg \ﬁaﬂh%%ﬁ%r%?te A%I%SOfgbez&g#gg% g{r' fgm@) and
ampalrseissae (plaiedd theyapplickionose)! | near row. 25 The

provi si on of staggered indicator zones is a

precondition for a nmulti-paraneter testing wth
e YirkHe@ eibedimaat bNghe Gt eAlioR Aidré a8 onk Buéh towseéfaindicator zones,

arrangenent The part|cularlé Ereferred .enbaodi nent, of
eﬁeluil%ggwﬁ%ra bt sash Gropreproxioidl & disieher vier ventadg @ disgenak digsction or
fo@%&% fo! B Voéhag&ﬁ WESML b5 Ne@faplf o RPESEAVI Rabd¥oW-, M- or N-

eV|c according to the |nventPon in a particularly 30

shapeds teme;acﬂmgmdthe dgedtionrof diaidequentinlennd/drdatanady staggdred, and the
m@%ﬂ% neés f)fﬁle grgl%lgauﬁ rgvﬁrg ﬁ{e%rlt]he %nag%ce Lp 8%acg(§ 8%arr€' E‘Cl&th{l&l!p so that
thE haanE\hqm“dl memcHlﬂob.etrdAQfEﬁ@FtlﬁIQG@Bﬁﬁ nibre than a single indicator zone

PCT/ P2004/ 007525 Lnl hhhl b el1301 t. 21200
OTe B c¥Ftag’s WA 56 r P At él@ytg 'ilf: KaPkidi %dz gqrofraﬁlatﬂew track
&P mgﬁﬁn&@&aﬁbﬁ@&hsc%r Obnef | OW) and an absci ssar

(pl ane "of the application zone). In a further
enbodi nent of the invention nore than one such rows of

Mo&d{h%f”i‘ b sBATERy o ?ncﬁéﬁoq‘ng) 6 B Sia%{p‘?eb %94“ f §:9Bator zones
af 1 af

roxi m e versa in
hai'urrgemffb:eﬁt dmtalﬁcen fxenamp Iappiamﬁan hﬁn&faa@pdﬁcmnly Mivaatageous in the

d or rev ed , r N- shaped
evss&ft Eﬁﬁ fﬁ@l ? ﬁminﬁ Elroe%/tsﬁfaﬁ eocreﬂxfawh@ e@a@ﬁfeq aﬁllagle%?ﬁwf&rto be
déré@hitcdl |1y ot 38864iRRNt, @&dextaﬁﬁle m%&%&h BABGInEEorhplBie blood

various rows are eit her arran in spaced apart
asrsemple; e danding elemigals are deseleg |tltat Hiequalgtes gpntained irf the plasma,

fot re@{%ﬁl&%l 91‘@5 ktll{He Q4 gzl?ltlggﬁle Elcﬁ athisolugﬁ lotﬁﬁ 'egrb%é%‘ig{%of‘rom the

or- extend In con one
apphiedtioh rens @ eddormmdegxon tleandh the inttidator cdsnesf beoane bonded to

h nmore than one_.jndi cator zone. ,More t n one .. .
th, Rl (RIREEn T BOAET £iss ABREA PN Bulbe ghplication
zoh®dTH8beHdIAL BRmentd XYL a&eainfgftﬁé @élluleﬂ fﬁ@ae&anﬂy@m tbh&xamples

plication zone are particularly advantageous in the

er)ltgr%v@rwtlgmst are,r@nthe othefrbirst, o prlesdrd thatrthese heepme perrded to the

-boﬁﬁ@gp&@nﬁ&ﬁ% 'y Ot?ﬁéﬁagﬁt ﬁg%ﬁt& &ndle h‘éﬁt&re{ﬂa?g?dn id%s%ﬂl(}n% the

est Batch® con
apphication zench |Io dds preferred embodiment one preferably operates, in addition to the

erythrocytes, with a further type of indicator particle, preferably of colloidal gold or

. polystyrene or with immobilized erythrocytes. These indicator particles are employed in

particular in order to render visible in the bonding complex in an indicator zone analytes
which are not bonded to erythrocytes, for example antibodies occurring freely in plasma.
If for example two types of indicator particles are employed one of which is not
erythrocytes, the indicator zones of the two rows can be arranged side by side in contact

with one another or sequentially in a single flow tract. In this context the arrangement is



%

10

15

20

25

30

as sanple, the bonding elenents are so sel ected that
the anal ytes contained in the plasma, for exanple any
ki nd of anti bodi es, which flow through the apparatus
fromthe application zone to the adsorption region

wdY% gbgghe i ndi cator zones, becone bonded toP%Q/EE’ﬂ)ﬁMOWSZS
LRI 80 RN s 1 n the row!8f indicator zoned
arrangeé proxinaelly to the application zone. The
a@%ﬁ%@sﬁl }%g’%ﬂ 1% Jng(yte‘i‘ & 8&{ 'ﬁ@&’ 53531? gf&g&% Hlleg}%ge&eﬁ ?ﬁ‘ %%g)mxnmal
utdiwtootzhms :hﬂnwhens cthe; efyelm)e_sdest-llstmﬂed hﬂﬂﬁcbﬁ@dﬁe@m tethe distal
t he bon el errent }‘n t hat row of .i ndi cator ¢
‘"f‘k?ﬁté’g ZWPﬁSch e%é‘? & Si%yePLon, OPRLIGBI9FS tap; W oW ©
indRBRr zérks b aforédaRl 8 r\ﬂﬁ‘@h e oaliRE BlenRAS dPedherodbledct or bond to
Wﬁgrates in addition to the 25 e@e/throcytes with a
QEss seryng asfindieptprapartislesplie 1oy of indieatperanss gredn spaced apart
K o nmobi i zed
mgér?{?'tlaﬁlﬁg% t%ghqfﬁ{egéeeﬁ%ﬁ%té? g?&ﬁgrltl%%sg)s are enpl oyed
in particular in order to render visible in the

i B GO B i P uBent 8F a1 R Thafidag svon

ro@sC 60 mdidatr fzoped yrelpaoﬂﬂajsﬁﬁferaﬂlj‘f i @he eMAERIcAdINYidgoRESy from
i ndi cator particles are enpl oyed one of which is

Prﬁzs'enaétp dplok o des, Yessa org ﬁree’iaﬁ‘@ledatadPWféF?é@mem # Yesheped: W-. M-
or 1QMRa ﬁé@ﬂlahﬁ‘er‘%r hanged Biigpe s 'Mjeor'l‘m ?t%%@tﬁ A or Weh%xoé}%mple

anot her or sequentially Tna sing tract. In

intahiow extandimgtpardlls] side émglémnstagwreﬂ@e@@mﬁmbgssemonaﬂy (e.g. at
P J 0075 hth b hI e\ 30 1
L HRPE0a0uE PR D o 2R T s TR iR Rn o, Sugh

arﬁﬂngﬁﬂﬁﬁ&fﬁivdﬁﬁ@@ﬁ@dl pdamtdm npﬂﬁmvafalthatlfmﬂi g abdaple®®IRR] sample
e@n where the erythrocyt ea‘agonded anal ytes are
cedilap anddpjagmpticpardpielaryre tg etk zones. An enbodi ment

of the invention conprising nore than one row of

i ndi cator zones as aforesaid in which the bonding
Ingineephodinent ferarxamplevin adast thaish chmpdsing campluesﬂt tHowtyst the sample,

the eoro}{hiﬂg e‘i‘énén%j PeaE selQ&Eci iy e a}len?ft b | c‘é’ﬁta Jldt'h% ﬁ:tla%l:na, for
Zzones are i1 n In a a

efref ationgh
examplyl E&lyft!pr\bf axambdam dvhmht flow fisncthe applicatioh rzoﬁe fouﬂhé fabgorption

e R D O e R b o of
mﬂ’iﬁﬁﬁl‘ sids proR iR 3R e bie Q8Eof @YW aBpicansh E&hed"ﬁﬂodﬁﬁhing elements
from 10 hE)rom mal to distal or vice versa or for

foesteteriing thancedlufasly bendehatiahidesi for gxampll &p)ébrocm anfigengrare on the

Oﬂ% %Eﬁ&)godsé@%atQBesre%¥g&ﬁee Blon\éeﬁ lPoa‘R]S q)bné(s’tll g{s 05 the end row
S row or even tor exanple 1n W ex

ofpmhedtdnatonss aearipgd Shdke bppcxsitagge bﬁdlera@lphtatmnszbn@ In the case of

ona | e,of. 180 to one .
3 TR e BP PG TSl EBP PRI In SUHFPR 15 Rretes. with a
fuﬁq&hclﬁd‘ of indicator particles, preferably of colloidal gold or polystyrene. These
indicator particles are employed in particular in order to render visible in the bonding
complex in an indicator zone, analytes which are not bonded to erythrocytes, for example

antibodies occurring freely in the plasma.
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arrangenent is advantageous in particular in the event
that froma conplete bl ood sanple 15 cellular and

pl asmatic paraneters are to be detected. In an

enbodi nent for exanple in a test batch conprising

WER bl ood as the sanpl the bonding el gne
L@ﬁ}ﬁ\bgrgi%%b\%ﬁgj that the anjllyt es contained in t}#’fowomszs
pl asma, for exanple any type of antibodies which flow
0
if ﬁ? rﬁé(a eﬁ%hingﬁxg gh;%gbrné% 10580(%2@18223@&91 l‘ &)tr%)%ts setho dltferent
Irbmbchnng of | diffenings posati'ee r olm (ﬂils prefdiredhteorbodinreas one preferably

rovi ded .th ne appljcat.ion zone. The
offti i it M ol MG BB b T DGRt datites.
pfaibly &F ,cofleitaledald T oBlshideOCYh&e aﬁﬂlbiﬁ@rng articleS aRNpdrfidlarly
ot her hand so sel ected that these becone bonded to the

IBBiRdThe Wreie pndenyisibledn difcbanging complerdn endmkicaasizeae analytes
SR LSRR L AP BLAR ) 1 s
preferably operates |n addition to the erythrocytes

0% bt e S ent B 578 BRSO 4 TRctuces g gpombrane or

mmdif&&tm ﬁnqn&rrineeloe’silmrmgembﬁu@d FurtheanhbieC bhabf the membranes

,ohger to render visible in the bonding conmplex in

inclydes s UuEAtRed ARRgedheVaRA i cRalee gt Breﬂwalétratoazones "In this

préfelell QM6RRent Tk p%éferss%ﬁop@atg AP diBRoPGE W b r&gﬁeﬂs' Yith a
in the plasma. 30 WO 5/°005986 11 PCT/ EP2004/ 00

furtherh kind ofr indisiten paxticies. 20tcularlys of celfcidal amlcbnb@drysmrme The

I n her ris .
ol o8 PP ok BhbAle B oA T80 GRIRE WB i i, ponaing
copipedeinrancindiodrociione ahalgee whichfaes Akl bondab®reayth®cyted) for example
dition tq the throcytes, w.t urt her. kind of

aﬂ"ﬁﬂ?‘&%\toﬁ?“rﬁ% t F’Eﬁ’eﬁ‘ P‘é%ﬁ‘ ab’ﬂt} gf‘faﬂé%l kigd o4 indjgatar pprticles,
erRIb YR MY 8dtfition’ B AR b&ﬂh@@té@r 1909feTér9$l§§)r@s‘éﬁt in dried form in the

particularly 5 enployed i'n order to render visible in
confygatsandi Kgrthaymerathe icaningate petl takesorary thattha flawyefesythrocytes is
slwéa‘:{}lg)v@'f el“lﬁ?frasktf?gg?e%t At ﬁ Mé er &}Pei\étlgr?a’l aﬁ?ﬁ&eﬁéﬁélﬁdmg a single

ant 1 bodi'es ‘occurring freely In

copandri epplization mnef@tmﬁdamsbdndbﬂemte rhéietained iaph omwadire@tion for
[ |.udes a nenbr.ane o fferent

cc§PhGe Py g R B PrIcE. e PRSPyt o B onditons are

méTRARHea T&Shd Getbdiioh o BRsiAatkPibpdaéss pad arranged between
a sealing elenment and indicator zones. In this

preferred enbodi nent one preferably operates in

Bfﬂ%hﬁé Sk Qie(rfag a &X&H%?& YI{eer?let og Okttefraﬁr ar il g»fnglcular for

cator parti arti ular coI
blgsl gcsttlygleﬂeilag'ﬁbettcs is made available by means of Whlch erythrocytes can be

- used as indicator particles and wherein in a single test batch simultaneously several

cellular parameters, in particular erythrocyte antigens or antigen epitopes, plasmatic
parameters and/or blood cell properties, in particular of complete blood components can
be determined in each sample to be tested. Moreover, in this manner a test system is
made available which can be manufactured particularly easily and can be employed in

particular with few test series and without sample preparation, as well as being cost-
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i ndicator particles are enployed in particular in
order to render visible in the bonding conplex in an
i ndi cat or zone anal yzes which are not bonded to
erythrocytes, for exanple 15 antibodi es occurring

“jdﬁﬁgl% igd the plasma. This flgrther ki nd of 'nq"c‘f%%ﬂ)rwomszs

LﬁﬁEbhﬁ g@ml\ﬁﬁployed in addition to the erythrocy
S pre era y present in dried formin the conjugate

e??cgl\yve g#mtbp%l%ﬁg Gr %vgghfsg‘ﬂﬁl ahf1 &PQ%&&%%C&%&E gagpaﬁ;etérp Gnd/or

| phfhact pardvadters of 4 hﬁl}ﬂt otk platallt)mfa;lamﬂkes arigaeeat can be determined.

including a single conmon application zone optimn zed
conditions are maintained in the one direction for 20

THeHeGéd NYordflgl tb iRy inPERRA aFoRS tAENE adPantdp@s RPAPEEERal diagnostic
direction optimzed conditions are nmaintained for the

figlde icwhish sisrultanepyphydifEerpit splslen Rasametyrs ppdiplasipatio pregameters are
V O

CRASEIRETE R P 15, BELEIY o0 SR AN Bl i

partiddaraivaheé edpitext oy amélagnctsﬁcmlecfhntetpytahrrfmlgrt esdn;am, be. for the

SFRLIG: SRR 58 5" 858, AR Tphoc b

ey thirGuyeds efoded Mntigefid b bihtien it s ARy detedflihéd) S f@ serum cross-
anti gen epi topes, plasnatic %faraneters and/or bl ood
I

chegkipg.syhssein i %agtwaaf TRSHAT a@HP esdfisoagglfinines) He dglgrmined and/or
afiPERy rd@t@&t?t)ncféﬁs, Rifterdiil 1ﬁr r ﬁegﬁ&ﬂqarﬁﬁmle@ atePd@&mined, for
tested. Moreover, in this manner test systemis
expede fov hiclsihulanehis shndistiob ef braedigraup detemhipations end e dgtection
Tft@a% 1L Xlogl?ge\%%{] Pe%t:? nPerolxggal arEers %r é | Cuieas{ntr‘éﬁoéles z{ %mst HIV-
PR g and hout e repara Pon, 8
L, HHVAY O] tr&fﬁn&ﬁﬁ)@éﬂlﬁﬁlﬁﬁﬁs ﬂvEll as the surface antigen of hepatitis B virus
P@gl {\jh\ b é 12\ 2005 PCT/ EP20 ( 007525 .
gL ey V!l ap dgr thy sipuiligaeqys capducHoR Philopd sEpiRdejerminations and
th¥ @feteBtion of aﬁftﬁJolﬂéE %&a:ﬁﬁr@m&t $ib&d 88l Qkh a@le?ﬁﬁ%Ejths in particular
parameters of a sanple or a plurality of sanples to be
antisthrambogste ane anfedymphiopxd antibndliesevi ce according to the
i nvention affords these advantages in all nedica
di agnostic 5 fields in which sinultaneously different
Incteislcohiaxt sndircvegilaticn weaccdpramtiod campplee dicidens baneed, twﬂa& it is
det er m ned, artjcular alsq in the _field of blo
nog PS%F&S%&WOHF%H‘E tEH{ne da exieagyely srpargia fiomeneaancfher F rocytes
andQBugXér PsnR WacllbAd MRt detPmirtiSy Ay bt QerdidrARa v 8 niual format,
medi cine, e.g. for the sinultaneous conductance of
i.cp Fesaplelghouithaue insirwmens (ineluding eleetiia chmerghr t i cul ar
eryt hrocyt es bonded anti gens or antigen epitopes are
determ ned and for serumcross 10 checking, wherein in
Inpaprefeeat ambbénmmlnaof thetdebizdiaesording aagig! mvemionahy irglicdtor zones

mge}‘]ee rpgfgrg y in %/row of indicator zones arranged distally to the application zone,
antibodies or antibody fragments or lectines which capture or bind the blood group
antigens to be determined of all conceivable blood group systems and accordingly the
cells serving as their carriers, present in the sample. Antibodies or antibody fragments or
lectines against antigens or antigen epitopes, in particular of the blood group systems

ABO, Rh and Kell, for example anti-A, anti-B, anti-D and anti-K are applied as preferred
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anti body detection tests, wherein in particular
irregular antibodies are determ ned, for exanple for
t he sinul taneous conduction of bl ood group

determ nations and the detection of transfusion

I nfection serologl narkers for exaypl

fg@%ﬁ%ﬁﬁﬁﬁ&mms nst Hl V- Ia%v treponema pH0041007525

pal lidum as well as the surface antlgen of hepatitis

bBhdthd ERmEms Qﬁ"@mlc@ﬁvr Wehds @sthk %’orc}ug EncthibRhd ?J?&ﬁtldﬁly in a row

conduct i on of bl ood group determ nations and

distel ecethgrindi¢ateewbodi es agai nst ot her bl ood cel I's such

as erythrocytes in particular anti-thronbocyto and

anti -1 ynphocyto antibodies. In this context

Pmﬁtrhblg (aa:gnl:hﬂtbioﬁdhng Bkeaieﬁd(colﬂtr(ﬂ atdtly és applipd Rit4 indioNOr £8 of this
20 nqt necessary prigr to the

f%gt’ Pﬁ’gcat% 7605 ﬁgqf%‘rlt i ap dndjgatorr 708 distal to Al rrAining indicator

z@feY bR WeRhRAGZS & PBRiATe MURH JMRLAW BB the SiBples through the
det erm nati on may be performed in a manual fornmat,
indicator zengs| dibe contyg!thending elesentivmmferably mpalitilengl anti-erythrocyte
ﬁl 8§FIC current). In a preferred enbodi nent of the
evite according to the invention the indicator zones
25 incl ude, preferably in a row of indicator zones
Ilca .on zone, antibodies

d, di .
T8 R0 AP st f 4ho AoV B ArRRUGAY AR SiispiRL SgRPToes in o

fubthedrdvwher bﬂdﬁﬁﬂ)r FORMD prefithblg SRBng lhsm%n? rtmtﬁbegpmtca@n zone,
concei vabl e bl ood group systens and accor di ngl

AR gPRSSOTABFIgEIPitREey Which captiye; asrbond Hrearsear aniibpdigs i m the sample.
F@l‘am oﬁgét EQ@ﬁ'gea?s ﬁrefemhl%ggt’ﬁgfé’lmptﬁl OAZ he%)t bid5a fgroup

agal n Pant i gens or  antigen epftopes, in’partrtul ar
artﬂgenSbbloenh@nomuopgsstfmrrexzﬁ@lé\ﬁ@thﬁhytanﬂeﬂ@ahes 80erythrocytes of

ant i B,..ant i ant,i - applied
oSBT BAPA M ips i 3B PO BB SBe e ey BRgutrs Doci BB0p sSbbtances
ark m})bm 1dathe eldkoue 1idehbrhAs. 2 PpéfeAPR i 8n SABERA SonkNItAR row of
i ndi cat or zones_ on the porous nenbrane, preferably in

indicptgnzongs.greleraply Btancndicaien zapectisal nsll ramaniseapdigater zones of
thGEABH, QlcodR] cyofi@ing fég@ﬂ% (cfoﬁﬁgl”‘g ) 5 a%Pil%? bfiicfl lsx'tt@Qg ildicates

an i ndicator zon row of cato zone
thprfb’ﬁ%epéﬂteysamplfaﬂlrowgh thatiodicatoneords st Bie ¢amtral lbonding element is

m%%g%bn%h n' z@fﬁ%ﬁfzones of this row, which gives a

posI 'l Ve |n of the flow of the sanpl es through

the |nd|cator zones. The control bonding elenent is
gly a pol cIonaI anti-erythrocyte _antibody. 10
fegtbpelalee bt figkice afcordiae e evveatiensati g wher row

oft 1H&cét91v %61{6% oﬁreﬁa‘i’m& (ﬁém'ap tcPthe Wfonr%We Of orhytfLe GRALBEns or
zones, preferably arranged proxi
angigas (pm@pq‘:sowhng rapture or bond the irregular anttbodles or fragments thereof in

the sample. As preferred bonding elements for this purpose the cell membranes of
different blood group O erythrocyte preparations, the combined antigen profile of which
covers those antigens which are directed against the important transfusion relevant
irregular antibodies, are fixed onto the porous membrane. Preferably a control bonding
element (control = ctl) which positively indicates the flow of the sample through the

indicator zones is applied in an indicator zone of this row of indicator zones, preferably in
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antigens or antigen epitopes which capture or bond the
regul ar anti bodies in the sanple. For this purpose,
serving as preferred bonding el enents, A, A2, B, 0
bl ood group antigens or antigen epitopes, for exanple

te menbranes of erythrocytes of 15 defd
Iﬁiﬁb%a%&% 14 &f Tga%ﬁjocm 007525

RS ddiZus0A , A2, B, 0) Or synthetically produce
bl ood group substances are applied to the porous

amaﬁﬂg Gond &i?tg%aahl%maihﬁ]g%i 21?61] Rt Lo il ggw.oﬁ“hé @&ﬁrogg(‘ﬁ’lding

of 1 ndicator zones, preferably 1n an 1ndicator zon
elgimsntab preferablly an emtiig( mgibodyli cat or zones of this row,
a control bonding elenent (control = ctl) is applied
whi ch positively indicates the flow of the sanple

It hfetigh pidi@rddraitedingdnt aDtRdevitB@ccadihg @ theQRebntien the indicator
elenen& i? .20 preferably an anti-I%Ciantibody. Thi s
Zoesf IFTEERPT: i 49 Wnofh dndifatqrironeediranged distilly; taghg aprlication zone,

chiRRLan8BohidNod dhiBody irhdtdntd OWMeces! AHEE BlpRire 2268 the blood
preferably ErOXInH| to the application zone, conprise

2ERHP jagidgens & be deteingued mphe bived awhipcdetarmination, and thesely the cells

. j . i hod] r t her ' 5 .

o B8 AL AR WDarL TRl LAYIRDLE ASUE i v

againspaggehder aeptn epobésasfabe ABO odd gbgﬂtsydﬁdn@,d’dr @{aﬁ?p[bl dhti-A,
eryt hrocyt rreparations, the conbined antigen profile |

mz&rﬁm“c% an &5%—?’?@ Roed e YIS MEbEFRedR Ehwﬁlée%aone serving

aPpafeR®H Hol8ink RANAN brdférall$ it 3 B0 4BIng¥A Bistallyth 884 hiHlication
anti bodi es, are fixed onto the porous nenbrane.

zque ane foppsher ipdiedpnt 08¢ r¥%ndi ng el ement (control = ctl)
whi ch positively indicates the flow of the sanple
t hrough the 30 indicator zones is applied in an
Piefetabdyat @ontzaritending tehingent @onted! + ki) ehichipozitmes indicates the flow

ef erably i ,2005/ 005986 . . . :
o hF Firig diraush F seiepr s06e 1§ rpece epp dudieriorsese ghthis row of
indiREoF AériE, oMbl Mt indiBatdd Jonk SMBEN sNFsth1Nd iafl 3bR4inAQ Meficator
of this row The control bonding elenent is

zqppefobthis) fovan Bhe icontyd bandingoelpmenty isg prefergizra polyclonal anti-
erPigfe eﬁﬁﬂb&ﬂpodinﬁnt of the device according to the
nvention the indicator 5 zones, preferably in a row
i ndi cator zones arranged distally to the

of
AL e ST A A et
fugh@Upwast igRasort HnBe whedhelsMprofehbiy ptdi@mbll ROthe HpPUEation zone,

determ nation, and thereby the cells in the sanple & -
thigmberyten apg/of Hywphesyies gapabrangs Phawsrebyary campenssisyscrving as

o ORTREA EELAo PARSE O SR BLIRD
anti- A, '

In a further preferred embodiment of the device according to the invention, the indicator
zones, preferably in a row of indicator zones distal to the application zone, comprise
antibodies or antibody fragments or lectines which capture or bond the blood group
antigens to be determined for the blood group determinations and thereby also the cells in
the sample which carry the aforegoing. Antibodies or antibody fragments or lectines
against antigens or antigen epitopes of the ABO blood group system, for example anti-A,

antj-B, anti-A and anti-B are affixed as preferred bonding elements to the porous
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10 anti-B, anti-A and anti-B are fixed to the porous
menbrane in the indicator zone serving as preferred
bondi ng el enents, preferably in a row arranged
distally to the application zone and to other

wd¥hSRkAE zone rows. Prefer EI y a control bongi-B@prgea007525
Lgﬂﬁ@g@%kgggﬂﬂmpl = ctl) whi positively indicates t%e
flow 15 of the sanple through the indicator zones is
mb®¥ind g4 tﬁcninaﬁ%ﬂof‘ Jhifell SEf iPL rdWivwhidtPl Rltall B é:?l%ﬂ{cation
zones, preferably in an indicator zone ich is dista
zang aafl o etherandicatgr oneliavet. or  zones of this row. The
control bonding elenment is preferably a polycl ona
anti- erythrocyte antibody. 20 This preferred

Pefdsdy teend indicatof@osteyt i eaCeiddibgot fonkf)eréfdbRtih@A indicator
further, row_of indicator. zones which

conpyises in. a )
zqng \6@@? of 4b¥3) 1B radixreraming mdigatospranes of itk 19¥na control bonding

elbRERANRORYIIES ANGE QFplled "RRRE YoSRivae TRERASS 1R 5% I M8 Sample
conponents serving as bonding elénents for the

t dhe wdicafor aenei -Ehercontseldypnding wiantent jst peelarablyopilpelonal anti-
. er preferred enbodi mrent of the device
TPy

the invention, the indicator zones,
preferably in a row of indicator zones distal to the
di es or anti bo

plicatjon,zone, C ri.se antiho dy . .
THE Burieried SbSiaens ReiRtse Sordre iho oHaTHecBTRgS in 2
fuBh@URW 8NINdAaRe zbRsPBref@iiy Himasetdf Rbxitdifly b ARdapplioMidn zone,

determ nations and thereby also the cells in the

bapding elegasnte hiog athe ydetastion f fr Exfentivg. aganatsi Bodragiculyr synthetically
! _ ‘ i nes 20 et L

peBholl bt SPORE Sp il SRel EASLEY B OGN DA

methadsp land avilidlr iicludadiagadticaliyt sighifiamd saqichedS afrsarfaéd pooeains of

th%%ﬁ%;egt%\%g%glq(f%g&g i glg%gciﬁ}g?%%g%iggdi&o& 1Lc|:1$1 2\1{‘\9 directed against

(stifadaploRaisderin fedide hient2QRhgdiedsican®. i n the indicator

zones, preferably in a rowwhich is distal to the
application zone and to other indicator zone rows.

A%D % . S1C5f el dbvRE aicm.?igzggtglrtl;@ .%V%nfi’(gn §1E S Bﬂé@&ecessaéy for the

I'cat or zones, pre in an I ndicator zon
simhitaieoussdatiérstimtion of a¢llularemmdiphisngtic peiaoatesy ofzosmmsplofo perform

this .0|._hond, | t trqgl .= ctl) i
sobi ity e Toh B At OB el Pab ot %7 o sy Ppghnelsfs can
bes a&pinined BinQl@Redubl§ inndi Raip® pa@idelarly 18 ®EONdakdlof simultaneous

bondi ng el enent is preferably a polyclonal anti- )
PeEipynAIce O thdoodngrpod dgterminatins sang rsefusi crys-ehskine rasdfor gntibody

deteRBofl R¥sGR WAFCA il i sihRudBul BYRRELGD £BRA %ﬁ)%fi deferinations
and determinations of transfusion relevant infection serologiéal markers, wherein it is
possible to combine the blood group determination with the detection of any infection
serological marker, as well as in the simultaneous performance of blood group
determinations and determination of antibodies against blood cells other than

erythrocytes, in particular anti-thrombocyte and anti-lymphocyte antibodies.

This represents an exceptional rationalization of the procedures. Besides the advantage |

of simultaneous determination of many serological parameters, the virtually complete
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further row of indicator zones, preferably arranged
proximally to the application zone, bonding el enents
for the detection of infective agents, in particular
synthetically produced peptides or the reconbi nant

WY expressed with rec i nant DNA neth

Lmﬁm%ﬁ?ﬁ%é&uﬁg&ﬁiagnosticalIaggignificant Sequgﬁzggﬂ@?mniw
surface proteins of 15 the respective markers

rd@fdanBP Y dRpRC El‘e;agl)ati&{s antcbgipcq]e& Sl e 68 eRibnal £EE Shbh1d be
against (surface)j proteins of infective agents

meatinned.e Thel etadingiofthe reqdtsaepressutet] ih didgenal guitere is likewise more

AR NS0 s BRRE R EPESAe
topdedcriihiel andpeidiied devichfside 1841, dort exap@fef BIb6A ghdups in particular

gﬁfarate pi petting for each individual determ natian, .
ARG PregetHey 204 feryr &raseahesks apd puirhody detectinn gl oF hlgqd group in

pati€Art ABBOHDbY ik afd SETPliSnfHAL tHa&Hﬁt@fog%al Parhietef2Repaticular
si nul t aneous’ performance of bl ood group
ardisthegmbossteiaofyor antétlysenhaeyte potdhodids ot Kiagmyentn theogof or blood group
. j- y i .as l]. as i h . . .
e A0 B el S Sy e ibeic Sk B oy gpgoodie
agaidt bieteeizhamiddri vins agdntst sraffpieatsahered @ Wil or iceginl amligens or
serol ogi cal markers, wherein it is 25 possible to
°RYSR%t ne the bl ood group determination with the
detection of any infection serological nmarker, as
wel |l as in the sinultaneous performance of bl ood group

The tveq-dimeasipem oplansg dwlast ag mglli snthofstable ehd dioins afghe meaction,
. . . , r

(a0 i Shiyre @i hich il ARG % aul B LbddiH e rests

witlhicenveaporas elispiyamabricapimethodd, snett hongl ICLD icameat. tThe work
rocedur.es., Besi des the advanta .of _si taneou%f )

PR o PR £V NRCte P SAIUatiSh iR edpaned o The device

ac¥brdingab ke itRMRLE R rddLOAs AP 2 BBctidh JPEhlERHRM @8FR2and in

Ln\ hhhl bar dehl e130\ 12\ 2005 r edundancy of sanple

fayrusghle sestonfecss Besmpar emengerdy sibmientt insien timeepregsure it is, for
exrﬁllgn #él, Eos@ﬁ’)le Mfoﬂﬁqg ‘a sﬂlﬁ ﬂeﬁeﬁj g sf?lgleltéla}% Je@ﬁg,l %Tg?lgplete ABO

eSented i n a diagonal "patterni ew se
blemly groma gdesarsiinalion swith setue coescleekaaad radiibgdyt detedtéon test for

. invention.t S possible, for e e to determ ne .
iR oS o oG TR & tpunnlre AR Vb0 RdrErBGE Wit
inf3EeosP SerbldgRal tlagktr adet&rmiBloR &P Stﬁtt-th@&n&f&ﬁteﬂ?h%ﬁbcyte antibody
cross-checks and anti body detection tests or bl ood
dergingtion,  Esomt 3 preduetioptseprisplepeinieal yiswy Hienlaferpirdiggoaal flow

paﬁa‘ﬁ_r@fe% Q .s%LabWE%F%gEsS C&lﬂ}?-’{?@d‘ Wiﬁl%grsmte-of- heallrté .Si’nvgrlving a

anti-thronbocyte a ant1-Tynphocyte anti bo
Coﬁﬁ@dﬂ}’l_t@ucmcel_elﬁmpﬁo@faeagegtsmmloyed apduitt viewl efithe\BOvision of
a rﬁ@ﬁgﬁ%{ﬂ %ﬁesgﬁ%ab‘g: ?%tgll Y [slmgl% rd%'vi%g W ?clh pr;ea\;iléuesrlf had b be tested for

separately.

Due to the device according to the invention a lateral flow test, in particular for immune
haematological and infection serological diagnostics is provided by means of which in a
single testing batch simultaneously several cellular, in particular erythrocytal antigens or

antigen epitopes, plasmatic parameters and/or blood cell properties, in particular of
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agai nst bacterial and/or viral agents or fragnents
thereof or viral or bacterial antigens or 10

epi topes. The two-di nensi onal planar display as well
as the stable end point of the reaction, facilitate

W00 ORsdeer €adi ng with the naked eye but also t
Lamh@ggﬁﬁéo\qmg ng of the r e?ﬁl ts wth convent}il(‘t‘grfrlf:aP 004/007525
di splay analytical nethods, such as e.g. CCD caneras.
cdfFIcNObIKod RoRp BRIMY LA Be 'd&efnﬁgé'tp. & e%ﬁlrgeteg@cﬁ]utﬂ re being
eval uation 1s perfornmed. The device ccording td the
enplpged atdeashbyelpgudy ofriedinstbsparticlaof whieh tat least ohe kind is represented

I, onpent.al_.j.npa and,in fayourabl.e cost affects.
o PE R st EBE She i ety I AR P ReBre et svstom,
eistly pr@fucesblawhicR, cap ®8 hiabdied inothp elhsleésNpossitide s¥@hér with few test
eriod.in a siggle test device, a conplete ABO bl ood

au‘gwgé?lgﬁﬁmﬁ tATgRRraop by dRan P whish samdiapsouglylitferent cellular
paBinbRAandRt eplabAR pRahekRr o£0al KERAM! B itdtdivkSd  group

for exanple a conplete ABO bl ood group determ nation
Cbﬁraqﬁprlstlm detetton arpilugindatregnlariantibetbieseagainsathrambagytes and/or

- c . c r 40 .

Lol UKL oY SRR obkdey S bar ke Tl Wil Banstusion
meditimpblelettimgaaabe Hétenminght t ern of fers consi derabl e

advant ages conpared with the state-of-the-art,

involving a considerably reduced consunption of
Th&RSRBlafie 8k A¢ele ABrdify 1 RMnIEntidASs RHONLS hikthbRine 2 Preferred

multiplicity of test parameters in a single device
mgFbERe platyieleet, forrmampls, pioealllosel (4.9 uniSserpaf Sarwiriys, Hifilow of

v e e .
Miflpiret SARIC ARSORE BRG0P of SRILCER b, pPENlepe Loteral
Flard HordxeCaérporntis®r @l mytpnc@oveioagfi GXINQ@F Pefapatdy ilbaderblyrane has

ans of which in a,30 single test.in atch -
OGRS S B PR ThAaporory e Benigane facilttes the
in€ty ihpRERI ofeHbGESImPdhentd B ihe @AmBRIth BB &StedR. 2D Bivkifocytes

. paraneters and/or_ bl ood cell properties, in particular
ingsy thevporewe siretsros § he rseefbswbet mapbraes is particularly advantageous.

h I : t. L GO .
HpSHITHASAAR SAARIZ\S05 SO 1€ L 156000 08 fperis.
Prefepied peedalhinembesits havingk a high w@piliandflowtrae (pepillarg bgeedf wherein

g B s B 4 5 B e o
 tr¢BidrBbinellithee®S bn &f EiR6d mémbraR! ByaGhEMly pRIStddyare membranes

produceabl e whi ch can be handled in the Sinplest

hax g gapidlasyalinye FatgessihpndPd est 5 runs and wit hout
sanpl e preparation by nmeans of which sinultaneously
different cellular paranmeters and/or plasna

Inphe dirdirestivnalf embadimphtevsing peo diffanérdrmérhboesy tieupne membrane

preferably has a higher capillary flow rate, preferably, less than 100, and the other

membrane preferably has a lower capillary flow rate, preferably more than 100.

In a preferred embodiment of the invention a sealing element is provided on the porous
membrane downstream of the application zone of the device in accordance with the
invention. Two- or three-dimensional sealing elements, which are placed onto the porous

membrane and by means of which a sample application zone separate from the remaining
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characteristics, detection of regular and irregul ar

anti bodi es agai nst thronbocytes and/or | ynphocytes

and/ or infection serological markers in particul ar

those with transfusion nedicinal rel evancy can be
wWisiogisgsied. 10 The nenbrane of the device accqididasholBo7s2s
Lhh@bhdMER1 8800k S @ porous nenbrane. Preferred

menbrane nmaterials are, for exanple, nitrocellul ose

sﬁr@acg of WY porald mEhbraRd, led bidtoyed. FheW@he Mie! 1hpé?1'i1‘3n the sealing
What man, AE99 or FF85/100 of -~ Schl Pej cher & Schuel

ebmeyfemrhwrdﬁ bag the efeciof a Hipeid bfarrien aled(p@tmtp dj'[ea(hlregtlrgnabdlstnbutlon
g%anﬁﬂ eﬁ‘]lﬁgér{ glllecg st%a QHEQ the oF %fus mer aggausoggogrgr fid Eeal'lll%g element

aq@ording tcythﬂfmtdﬁﬁoﬂ@dsﬁl)sr aff ehé sonplé tapplRatidmeonel i fdrdt)f tb prevent an
conponents qf the

PR ey, SIgidgh (A DRI TS of His IBGrUew device. Prferrd

embbdiflehls &F tﬁé‘@aﬂ%el@fnelﬁba?t@ KRB tha PR TP RN B1P sl‘la%es or funnel shapes.
articularly advantageous. However, the device

The skaninenef the sexling dleresnt iteves ipdaca duy quiting pracdsyessfigerh the material
BB Bl SR VAagkEn, SACLARSE IS P e

thcaqsallm@clymélhtow pratidedr efth ementna dpleettiret tlm?pmfmedh malifications of
e solution in order to

WA R s Gt T S AR et R i Fiersids nfembrane

cqtt GHeRd el RalRIdEAE i th ¥dend 1 AR khaey flow rate
| ess than 100. I'n the bi-directional enbodi nment using

two di fferent nenbranes, the one nenbrane 25
PRESAN e | ic.
PSSR 1 A R AL PO B ppasponic. 1o
sg@m@f emhbdhmehiasthcammmls gepohtedron édeovide atith, ampadtesivabfilyn, for

th f £
TRl eiPoe 1 Sensit r B EHBREE BB AR co e Tgby. ghrsesling

elﬁiﬁﬁfbr@ﬂeoedﬁtIMBﬁi/él? dIh@Sd &ﬁ‘&tlz Ritkd @t hupface @f' €heO orbﬁ'sﬁ‘ membrane
device in accordance with the 30 invention. Two-

Alternatevel, thsnsceing plewen) Gan Fe dioadechtosthe firerahfloy éa%maé‘@rdexample
acﬁ@él%lgf %n@&f Qukh, IR HP A0 @ niddintdht rffrca'ih?erglf 9% Glind n%reiﬁgs the

sanpl e application zone separate fromthe remail ni
se2lhs¢ 10089 38ainsthddvinfabaoitibh petod kb0 SudShat the functions of the

2004/ 007525 surface of the porous nenbrane, are
sogi RN YR GRS | nvent | -

ng to the invention the sealing
element primarily has the effect of a liquid barrier

{ Eern1t he di.rectional distribution of sanple
Prefegfad! dnatgiipls fog they logmationsofi tyordimensionsd, seafigslemeats are any form

of MRILEGVETapt e 2ARANBi1S(EFBNLsa 4124 of Belersdorf AG, ARcare 7815 of
Adhesives Research).

Preferred materials for the formation of three-dimensional sealing elements are flexible,
closed pore eclastomer materials or flexible silicon materials of variable material
thicknesses, preferably 3-5 mm (e.g. cellular caoutchouk EPDM140 of Pitzner, silicone

rubber or solid caoutchouk, hardness 40° or less of Castan).
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according to the invention seals off the sanple
application zone in order to prevent an 5 i nadvertent
entry of liquid into the renmaining parts of the

| ateral flow device. Preferred enbodinents of the
mbégﬁggggl enment are web shaqgs or trough Shap%T%Bzoomwszs

LiuHasekeriapRmos The shapi ng of the sealing el emen
takes place by cutting processes fromthe materi aI

DS 84 t}feosftrut:ttﬁ?e &'E:qumﬁgt {0Qfe @Hvehtnﬁl fHE el B9 a&!o&ﬂ?? to thkMn¥edon is

case of the funnel “or trough shape the s
Cmabhefrft aqcsmmodaml@ehnuml stmplas iwhidy ceapan tcellse ot h:simple complete
or RLE Eﬁglj(i:i Stqil{éF of‘ t?lgtc%lpsn orfﬁov]étr ot%f,easng{a %lemén gyggnglts atge app?lcatlon
of napb rvahenes Ccﬁhia&mﬂe Sjntiﬁ‘)he()iaoﬁohe meatramtg (pReatioh iohe) MEthout
e of t nnel. shape. ferred materials for the
flgdipg ﬁ'@f“%‘l ene 90%?@3%%?63{ MERt SYRPORY dP® ;m%ﬁlt@n of the

absOrtRnt SBEGHIA ofSROPSLIERembldAe. FRER Bl t}ﬁrs%alﬁ%aélé‘rgerﬁ Rnsures
one side with an adhesive film for 15 exanple€

a ghiregtipnpleflew wéisemple. oNeveethélessd ﬂ@sdwea@@pqrﬂmgetoauhmev@on can
f@gﬁ%{\%m%ﬁég{ f,,{/{ﬁ t%@' e{%ﬂn%gle ggtnt can be adhesively

urface of the porous
menbrane. Alternatively, the sealing el enment can be

bonded to.the Lateral flow cas] for exanpl e } .
O 06 AGRPYorh il GLSReRER BP0 6 1R SevBRASARHLNG tof fg invention,

meédagically SthidmGRSiaRArdprefetiesd, fréerabBankindd vRIGIBEd tlon capacity
a ai nst the, surface of the porous menbrane such r{)

36 giid %n@ gofWickiag Papies dwa HY. §Pléwélirﬂr agd §cbltlt)a|%d:ontact
b%ﬂ?ﬁé gﬁgofmﬂ)ﬁ E@gacf {hgrlatgﬁg?flf)vgrn@ﬁﬂr% Hin PTdevwe acFordmg to the

I rensional enents are any
ingicthiosiiy pradagel oy cadde q:mseuré @ind SvEdappingTeista thkl fotowsd membrane.

Tl%?lgfea% ggsgé A%e?ﬁgﬁggabﬁ ?Ih ga 8p e? fentsglﬁl g%ﬁ?%ﬁ%‘ilec[‘ l)y a%ﬁeswe
bdndh@ef thamashenapade dhd terid! 1978 ma@klﬂF Shdet)R%#rDing the lateral flow
cl osed pore elastoner materials or flexible silicon

mepbBRe.al s of variable material thicknesses,
preferably 3-5 mm (e.g. cellular caoutchouk EPDML40 of
Pitzner, silicone rubber or solid caoutchouk,
Tlteammme 40 poefetablyscopbisGadftadasy fibBOo\BIIBRES A0 p@BHably has the
" h ?t}%r de(lgj1 %301 2\ 2005 19 PCT/ BP2004/ 007525 Due to
p%e IsYF SR PLHY YRS Phvent i on the devi ce

accordlng to the invention is
In a further embodiment the components of the device according to the invention are
applied for purposes of mechanical strengthening onto a support or carrier layer. The
device according to the invention can however also function without a carrier layer.
Preferably mechanically stable and non-water absorbent materials, preferably having
thicknesses of 100 um or more coated on one or both sides with an adhesive film e.g. a
pressure sensitive or self-adhesive acrylate adhesive (e.g. 0,005 inch polyester W/ GL-
187, G & L). On the carrier layer the porous membrane and the absorption-pad are fixed.
In the case of a carrier layer rendered adhesive on both sides, the adhesive second side is

employed for fixing the stack onto further surfaces, e.g. inside the lateral flow casing.
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capabl e of accommodating |iquid sanples which contain
cells, for exanple conplete blood without filtering
of the cells. Mreover, the sealing elenment pernits

the application of |arge volunes of sanple onto the

nbrane (application.,zone) without 5 f
Lh Ogggiggaggﬂbgingly t he se;Ping el ement suppd#?gg?ﬂ%mnsﬁ
ilization of the absorbent properties of the porous

ut i
' . t .
TSR s S REL D ST AP e

direct ow of ©
cgaenlagiém gntbovhititte theroperponans chithe device ht@ndingltd thei inbentipn have

wi t hout, any seal ing el enent. .1 or the absorptiaon
R PBHec: A IR T s SaEo P YRR G el G GIPR G T o pacssed
ohto\veBah@Rer andeEeRingalpporsithdicalingtiemem fan@lod. However, in this

preferred, preferably having a water absorption

C‘E"ﬁ‘ﬁ‘éém §lev16q acngrdipg & thsoiny iopé:_ag_fuwt@pai %gwplémi@, as without a
cdsype 300, Schleicher and Scholl). The contact between
the absorption pad and the lateral flow nenbrane of
the device according to the invention is produced by
C C e oyverl appi i.th the rous. . .
ABRBASHREGESHE S ERTr T RS 1t REBBLB R mapion for
theashabsist & bleetipiraperticalaptfoasinadtabyousighpaformingb ardblogd group
d%%gé]?f)eﬁog?ﬂ%ﬁ;q%}:}ég:}ﬁg%%g% 'nt§|h§ qag\r,\;lrnltigé%lb aég%;io(n-?-%%kén%%r for the
sithiegad BeddithaRtEbLHRDbMoS AeR IR IR aftl ARSAdiidiog R antibodies
cellul ose and preferably has the 20 property of
agagtsh indeqiigus fre paitiswanbacterial wed/er yirdirageyts s fragments thereof or of
arft%gl;]gf in%@lgglaﬁgﬂg ahﬁl/%f %gm%ns%ﬂhﬁan%%ust Egrfoq‘ﬁl\éhgeeof blood group
according to tle Tnvention are applie or pur poses
doé¢rmimtioanacithe déteaivptdf antiboglies npdina esyinpoyits aherchar blesd cells,

. layer, The . device according to the inventiqQn can
inygitieylar anii-GsomBoRES B Rt p@%ﬁrﬂ?ﬁl@dw@g@gm%s thereof.

Preferably mechanically stable and non-wat er absorbent
materials, preferably having thicknesses of 100 mor
Thep pleieet oa tataineth ageeeding to dhehinyertion alba Ry @npraetse Sp detpimiping 2

: [ L] . - i ve. | .
piegly % Bl RS i BRIk iRl o BB REHY aflaion of
the )sample ¢ihie thamppleatibayetme dhe mankrase oénlnr devdceanctotdisg to the
. absorption. pad are fixed. I.n the case of a carriet
infelyign. WOFALT B SAIPAS 14, Bressnt B HOR oMoy cin L I nduce the
safRRORFhiG oW f B0 dﬁéﬂ@ioﬁ)ﬁ@ﬁ;efa%orﬁﬁéﬂ RgichiBroa SR iRNé=Ror zones

further surfaces, e.g. inside the lateral flow casin

anglgin 2uds /1o asbre the analyies erathaisedvaiiyes in fisosmple liquid to Bocome

bonded to the respective indicator zones or to form a complex in the indicator zones.

A specific embodiment of the process according to the invention performs simultaneously

a blood group determination and a serum cross-checking and/or antibody detection tests.

For example complete blood or a diluted form thereof is applied onto the application zone
of the device. All components penetrate, guided by the sealing element into the porous
membrane and pass during migration in the direction of the absorption pad initially

through the indicator zone region for serum retesting, taking up fragments of the cells A1,
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PCT/ EP2004/ 007525 I n a further enbodi nent the device
according to the invention, either with or without a
carrier layer, onto which the conponents of the device
according to the invention have been applied, is

wWdlb9ERbed 1 n a casing, by which the menbrane peprpinga00752s
LRRHRAASR8 A5 Pressed ontd one another and the

casi ng supports the sealing el enment function. However,

A Bt | nAMEEHERT

cans .5 yE b Bbul o SBHEAIAEARE e hBlobidg deRMEBALAN The
ISD@EQIMSHHQSL[UFEN o fthet Im'umnheanmbdmnldsd ttmehmsm@tnondit@ cellularly

acc vent | a

ot e Serieh da dphotci B Rifiieb Rendhe ghopSe BPm sReRgheck:
sddlsibilibageroup 10 detern1nat|on and serum cross-checki ng

and/ or anti body detection test and/or for the

si mul t aneous perfornance of the blood determnation
TROEelflE HEhE Gt RRs MligraBnRafis &St +AO RldRStor zBﬁ@fE%ioﬁl{ﬁstélrfo the
particul ar bact'erial and/or viral agents or fragnments
indparos gpnegegion forsmatunyernss-aiecking. dot hloed ggep teterrivgtion Wherein in

|t 0 oo u

ol i, ABRCHE BRba GEERCBlRR P! BoBitteons oo eroue
clearyetdristey(t.g Santit A eantit Baanti AR ATz dhdisstorlfont Bf iy regiohl Inﬁ;{st distal

anti-thronbocyte and/or anti-ly e anti bodies o
oy Fhﬁg"ﬁﬁa 2808 ReAce By exarlﬂgle&arwesl RO %@Mﬁ Aeg-erthege am@dtea as a
bérdthg AVGBL an tﬁissadlwmazo% A5 tHeO&ry B8 STedRE MG Bonded to the
plura ity of analytes or their derivatives in a liquid

Fuhing cleraenty | einiggpandingappl theatrespactbe  bldnd SO e:h@ﬂat:f@rlstlcs

Eéﬁ’rﬁ' @jg&l df%?éﬂ @ﬁe&%eﬁ’l%ie H}EE@S%@P@ détgﬁm% n%ﬁecome bonded

‘&ﬂh@&ﬂﬂ@lb@uﬂﬂﬁﬂﬂﬁmﬁ amount in order to induce the
sanple liquid to flowin the direction of the
absorption region through the indicator zones and in
In04 Siseduent mﬂfgest& SorARAdYd BRtcPfal fsh@dshed BbmMAS inéBBrdn. In the
the sanple liquid to become bonded to the respective
subprefuenit gletestipes sisp  tmpbilizedy isorgaleinines tand icaptra ataptibodies
Inﬁﬂ&lﬁﬁz dzé‘l ’%hes Bﬁrfd %%kgﬁ{m&d&”ﬁ@t pr8£11ﬁaﬁ‘%eﬂ% ogpﬁﬁllca OI‘ Zones are
accor di Ing to the iThvention perfornms sinu aneous a
rebdaved vigibbei(Geniet eross-clatk:onle@oiion byeamenns aif Gystheth:ep:dmdgs coated
nd/ o body detection tests. For exanple conplete
Wa?@ﬁﬂh%?ﬂéddlluted formthereof is applied onto the
application zone of the device. Al conponents
enetrate ui ded by the sealing elenent into the
fusther gob tafehe prpcess pscarding ig the wventionfor thetsiraultaneous
blgécf % o&té}fmﬁal?i%n aagﬁogeﬂﬁﬂ Q:posg%gedknbﬁd/@rl Lﬁﬁbo&}‘ rdgfé%b 'ﬂe@t the
I ndiccator zone region for serumretesting, taki
bleocbgrrem timratertsties e déternfihed diRcHP@SHEOEBBBabove whereas the serum

cross-check and/or antibody detection test is performed as a competition test.

By way of example complete blood or a diluted form thereof is applied onto the
application zone of the device. Guided by the sealing element all components penetrate

into the porous membrane and pass during their migration in the direction of the

“absorption pad initially through the indicator zone region for serum cross-checking which

comprises fragments of cells of blood group A and B as well as the control indicator zone
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Lnl hhhl bar deh1e130112\ 2005 21 PCT/ EP2004/ 007525 A2, B,
0 as well as through the control indicator shown
including anti-1gG@I1gM The isoagglutinines present
in the serum beconme bonded to the corresponding

wWSlobdhRédsy bound antigens. |2§er um | gG bonds t%c‘r&?zoozuomszs

LegshQindzonsbig el enent (serdm cross-check:
sensibilisation). 5 The cellul ar bound anti gens

m&r&hﬁarl‘g&vﬁgﬂén{s%&“%ﬂs@ Higud né}?&olpb 490 ?soﬁggqﬁtﬁﬂng' prlsdht in the

to the 1ndicator zone regio
S@Msbecemc&@ndgl td dhre mrwgo@mgj pelliéarlyr hmmdt angigensh éseginm cross-

n ator zone an antibody is i mobilized
c%%% %gggﬂﬁﬁﬁﬁerent bl ood group <characteristic, (e.g.

anti-A, anti-B, anti-AB). The indicator zone of this
10 to the plicatign zone

Tgegi q pn t 9|sta
% ﬂ& ) yc%‘ﬂ“ﬁ jaateens &lg@feo?favar%ﬂ’w téaeyflwat?rem&ﬁt%% facblood
gvRp AeteRAMMIAO1084EITEIRLal td Me ittiSwdr¥he ?Jgﬁfn f%P BGum&IbRhecking

the erythrocytes becone bonded to the ™ bondi ng
and evherain inoracksipdisatongone atrh@nml@slpeagamb apHiftegengr Wapd group

cl’é‘a?%c&%&ﬁ 1§ Sg’lhzedE{fg I'H’HECA/ t 1 lgf -C 'ne%gon%@%txr ?J())n ogf this

roup ernlﬁ 1'on)
regiva whioh rio hloktodlstaln‘@ tht epplitatiod Sohenmay,Sfob seguget have polyclonal

! l_ﬁnws nlt% écl% iﬁﬁd{gggér?@%%gm%g%%{lgﬁf i3k 1??%5&&&@&2 region the
tdsi BRArcS BABY bl mo@@%oaaﬁgcaeﬁléﬁk @mm b&%@;ﬁmd to the
|nnDb|I|zed on the baonding el enents of the proxinal

regpectivs blopd igraipcheeteristitss  Ervdhroedadef whatgyesibinad grewp bemd to
synt hetic
1hga§?ﬁgﬁg§£§ gg@g&qg%gg%?ﬁ¥ E@?ﬂﬁg%§? In a further
enbodi nent of the process according to the invention
f t.he simultaneous | 00 det on
18 iR B P et B s s Sl e Gkt In the
ndxk EABWIRDHED £ B@patid dfdiffErSnteyyBthed gmmleﬁ dodled %@&écﬁv&? with
descri bed above whereas the serum 25 cross-chec

andindy/ YIti-B or ppiirdlyis applisdrqnim theeapplicatiop aprieo r Thedbagticles are only able
tocwmeédcﬁ 8Nhdt dm yel ¥nt01fn H%I(:ﬁorc O8R! Fe%ﬁ)nbi‘og%gru% Cross-

ute forn1t |s app ont o
cl‘aplphg whichainring tie selﬁmhlhaittde\stepélad @ tebenl bhylghﬂlatosc&mtalcnglth the
el enent a{

R P ORGSR gl B ARE O mdicates
abdérice of klrcoddespof@ing isoagglutinines. For example in the case of a blood group
A (persons having isoagglutinines anti-B) the cell fragments of the B cells are blocked by
the isoagglutinines which results in the cell fragments of the A cells becoming stained by
the subsequently applied mixture of synthetic particles due to the anti-A particles
contained therein. The blood group O fragments are stained in all conceivable
constellations because they are not blocked by isoagglutinines and are accordingly always
free to react with the stained anti-H particles, as a result of which a control element is

also made available in the modification of a competition assay (serum cross-check:

detection).
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30 "absorption pad initially through the indicator
zone region for serum cross-checking which conprises
fragnents of cells of blood group A and B as well as
the control indicator zone WO 2005/ 005986

wdlobhkfgr dehl e130112\ 2005 PCT/EP2004/0075%§?ﬁ$hﬁmmWﬁs
ngmm&@gggwjjﬁﬁyents of cells~of blood group O

i soaggl uti ni nes present in the serun1becone bonded to

I DRurfhef érﬁﬁo‘a‘ﬂﬂ%%@ d§}Pg+ d
cross? eck senél #%g%#%% g gb%g%ﬁ%? lﬁﬁ GuUNt loo
geonp i@@nsmm@,r m@swmmm chertkingt atrel/qrradtibaiyodet@ma test mcluding

regi det er m nat. on cated dis
G R i, B e A Bolf SRR T i B GReSPafRacas g sorum
cBdchobie bsd/or dnftibe@Cetéotidh @@t PérfcH@BE a8h campéthideltest ot Ridfowing
a different bl ood group characteristic Is imobilized
P{O@ec{yr@ igdeliowed. anti-B, anti-D). The indicator zone of
this region which is nost distal to the application

zone may, for exanple, have polyclonal 10
Campleteeblyodw Pt @ dilnted-foouitseafds \appigdamtcbdwohsmgm@ltrm application

th
24 bR, WBLE HaOhe 260 dlRAD TR, bkl e™Y S O Borous
niei‘mbralf]mxehqs&{:bmf cﬁ;ﬂmﬁ f@mu’lﬁb thinathe aitiesr | gﬁdrﬂal:ﬁﬁne In the case of the
Er yt hr ocyt es atev 00 ond to
laEtaly #rf e}ﬁena FoBlaliRg, “?CEP‘Hbg/aé‘Fl gnta& wlﬁsafi%?ﬁen applied

ork® tﬁd}nérhﬁraﬁélb&%é&?fﬂe sEéIﬂx%' dinchk R th@qml%&dﬁﬂeMEfdb@%y the
is rinsed out of the menbrane. In the next follow ng

segliegelamenfs plb sempencots pEnetase érie betirmdreusi mepbrangse kesylting in the
with anti-A anti-B or anti-His
ﬁgggpﬁggﬁﬁﬁﬁgﬁ%#%ﬁ%%pl|cat|on zone. The particles are
only able to bond each to that bonding elenent in the

~-ndi cat or Z0 ion for serumcross- checking j.ch.
l‘éEfP‘Rfﬁ@e Oy Sl (4)F pormaanenss dUpiBp BRIGTHBHITRAS BF Bﬁgﬂlﬁwm of

the NdsQocieY AGkorPhid phll ethrfgh ethb MinHRABE HoHé | BEIBRSTor - Blood group
di spl aying a_col oured band which in this case

deteseninagioe 9 tvhich ibersh dediedton rnectbere d8 pnvddadgan antibody against a
diff@l%ﬂggﬂo%] 'ﬁgéetﬁga'larﬁ%nsﬁ&( %Wllnﬁlobﬁ‘llzécp Porfil eg of tlaA Isnﬁ?ﬁé anti-D).

group ons having isoagg |n|n s~ an
Thee Indidaton geated thfs teEE)anoﬁl distabhrce thel qqi{eetldryzodeha)mprises for

i nes ts in the cell fragnents .of.
R LerE! BEEsHtGeut GRihetiesyS o oG sunbRat s indicator
zoAP Rdgi @Cth&erythes &/ i@l besotis B&Hd‘e& tPRbid mnaﬁlg%%dn& Wii6h correspond
anti-A particles .25 contained therein. The bl ood

 tothe desPEctive Y arch groupr @agcteriglics. | Bryahrpextemebiwpatsver blood group

bekBASbEldAd BBSOARATARE DBlef e ot Dl ocked by

I soaggl utini nes and are”accordi ngly al ways

"Membrane/conjugate pad side": All components having penetrated into the membrane
and passed the sealing element enter into contact with the conjugate pad causing the
cellular components to be retained or retarded whereas the liquid components (plasma)
can flow onward without restraint. The latter cause the anti-A/anti-B/anti-H particles to
be released from the conjugate pad. The indicator zone region of the serum cross-check
includes fragments of cells of the blood groups A and B as well as control element

fragments of cells of the blood group O. The isoagglutinines present in serum become
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free to react wwth the stained anti-H particles, as a
result of which a control elenent is also nmade

avai lable in the nodification of a conpetition assay
(serum cross-check: detection). 30 WD 2005/ 005986 23

w=hh 4/ 007525 Lnl hhhl bar,dehle\ 30112\ 2005
LE\M{h(b (ﬁ%%ﬁ‘@ggﬂogmnt of the p? dcess accor di ng toﬂc?ga?zoozuomszs
i nvention for sinmultaneous bl ood group determ nation
b&ed afnB QeI

B0 L GRRAISSH RS BBl RSB SR o bondin
ofythe u]:mrmldamaeﬂt,amtldi p:usclan dT e reamd ﬂhatt the partitles ha lscmldwmiy if the

cr nd/ or .antib d det cti est perfor .
SR e Sper pPrGn N aBphe (R peBoing ook SFp O msrar s ani-B
isbaddlaisirks «hiop|redults tih ohe iﬂﬁodagﬁbbb US efehghRhf) bdidy ®lfckédS in the
W%g@lled onto the asynnetrlcal appllcatlon zone of_ the

for @opeiBeiRy SRchHionhethe Mogdosratl Aniapnateean by,gaiged by the
c$lbﬁe@%ﬁﬁi¥§ tpai@i@fépr aﬁ%st:oh%l @lenh&WeJ aﬁ?ﬁOWh cR'nb 1s!)z%§’lurt1ﬁfn@s exist

than the o nbrane. In the Case of the .
aggorstingly glrtay's Fm@l@ombhxcmd@ddqec@uemmed,ws arvisiblBbamt by tHe anti-
I rane bet ween
HiRllo Bl DAE R AER e STH bl 2" o e by
t he seallng el enent , aII conponents penetrate into

bot h poraus, ne nes, uItlng int foll ow
Af Fisthet wa#&elaérqr@tvﬁe%em o8 R/EI?FB?eéﬁé‘%‘HEVgsﬁOdéle inxgiftion. results

siERITRRBBHY $n Q%ddﬂ@grﬁﬁ}?ﬂéteﬁlﬁt@h'aﬂﬂ aPRREEmidatibh %f antl-thrombocyte
direction of the associ ated absorption pad through

andf anfidywaltasyteapHbodiesqir dragmonts ieswsd gr oup
determination in which in each indicator zone there is
provi ded an anti body against a different blood group

By kay af temnyse far theddtermiintion 2 thefaatinhrombgcyt@mitibodies the indicator
anti - anti-D). .The i ndi.cator zone of this, region

Z‘WS% fn gﬁeg?%lfm PES)"FH% tags*frﬁ amplication 208n delylss rabog; fagments as

ﬂ?)él@m@ﬁ’ck e | vemad elf"tpi-ES@I{tY‘hhﬂhQCsﬁﬁzﬁleanhhtlilﬁﬂbﬁ%@&l dntibodies
on element. In this indicator zone region’the

cc@faytqﬁlrle dy ssmpeilbhesons bgaded; Jhe inemaindss @ﬁthfpgnr@qe@m 8 described
mVYEé pgc&ﬁﬁé gI?lBQCH]%C[Et& t&@@mc&?ﬁ REG HM (? BH pn artlcular the
char act er ryt ever d &

stics cytes o
blbatgnoep Hamokadation préveedsoastthicoé ddmonblemg el errent . 25
"Menbr ane/ conj ugate pad side": Al conponents having
penetrated into the nenbrane and passed the sealing

Aeﬂuﬁﬁa‘nﬁarﬁﬂllﬁf ethBddImeRN$aGE Wbidls tab&r&iAR] 1 98¢ 8nRafon performs
causing t
samultaneogsly a blood group determination and a determination of transfusion relevant

infection serological markers.

By way of example, for the determination of infection markers, the indicator zones of the
first proximal indicator zone region include as bonding elements synthetic peptides
and/or recombinant proteins corresponding to the sequences of proteins of viral or
bacterial agents, (determination of antibodies against infection markers, e.g. anti-HIV-1),
as well as antibodies which are directed against infection markers (determination of
antigens e¢.g. HbsAg). Antibodies or antigens as the case may be contained in the serum

bond in the first step to the corresponding antigens or antibodies. The remainder of the
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cel lul ar conponents to be retained or retarded whereas
the liquid conmponents (plasm) can flow onward

wi thout restraint. The latter cause the
anti-Alanti-B/anti-H particles to be released from

jougat e pad. The indigator zone region
Eggﬁ&%&%t§§§mﬁﬁgck 30 includés fragnments of ceﬁ%gﬁ%$MMWNSﬁ
the bl ood groups A and B as well as control el enment
el | . _ .
pldeBSTE s e R it Tn rcbfing LABERL Br B 0G5 aro50tg o e
ii4ntR@T InGR20MET GEABRE growp ddidriticat e Ipket8B b HeROBScribed.
bonded to the corresponding cellularly bound antigens
and conpete thereby for bonding of the stained
Iriathei préses@idcordgoRr the éhveStionl tHeSanBBaR Yo bB @ktefrh@ed more particular
particles can bond only if the respective
repESERiIlRnd BrPhR antigenhekditiccrSpitepeanpisrably thpsorf e slged group
a - Q +
SFREARODRIZS gd 998U HR SR G0 AR B L
epitypes agabnst antitwdies gir dragmonts hereafryfetdbly tsulodanjibodiss.Atregular

oBFE T 3r501 st TSR B AR i LRy e o
infatiag @ketits AhdIeS atkihdémbagwd rodi angHymphowsiss ahsaiiedsor fragments
unbl. ocked and becones stained as a visible band by the
thegeof-- H particles contained in the particle m xture of
the conjugate pad. 10 A further particul ar enbodi nent
of the process according to the invention results
Thg samplarfe dgsingperigd fobExameplgmetips dearti-ndagalatedncomplety blood or

I nat.i f amnt] - nd/.0
et Y ARG i, BEATRRAY bne AR bload sompopspts or tes
liqwdys oich ex aofited séram driventel @llminaiplied ondo th@pplication zone of the
anti-thrpnbocyte anti bqdies the indicator. 15 zones in .
3V 3EYFBE 1B Ao et _iﬂ"?@ét’?‘&ﬁ“%‘[)’r'i‘et%f’ fRPpgagd which
ce{rﬂr}/ftﬂmi&ﬁq:yté(@) £t HRARR B AR rRORG IS RFRIMsS to which -
|

present 1n the sanple - anti-thronbocytal
anti bodies contained in the serumw ||l becone bonded.

In! iEl.gHBjcv{;bd gfoougg of hl?di?%t&p ﬁﬁ‘ﬁcfe? aft® u%%.s c b'np %ﬁeret%fnist x%gresented
precedi ng ermnpodl nen of the process accordlng ot
exchspely ipnerythroqyasstfbe theatirethdetedilon @ egytirapyte-bound analytes. The

tgeternination%%rgceéﬁ% a? t here de cEibed. 20 . A .
OLRTf FRYER 1S SRPPPE A PARISS OF ARWEOSPIVERIE BREGRE SeMBapYy Py greans
oftwhit K1 BoridingeiehdtRAs BAT BeOddifonshtbdl| grefBR8SlartictesIf @BHoidal gold or
0t_group determination and a deternination of transfusion

r

pelastyicne qrninenebitizeds endiregitesal et Kaplstred snipdigggpt ofifferent
in?%%tﬁ?h%ltiglgf %rretlgg% gxgéagfé rﬂ%ﬁg g&d, QR whicn! RN&&E ¥ty PR Féi)%sgnts native
erythrocytes.

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 performance of blood group determination and serum cross-checking;
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first proximal indicator zone region include as
bondi ng el enments synthetic peptides and/or
reconbi nant proteins corresponding to the sequences of
proteins of viral or bacterial agents, (deternination
di es agai nst infectji.on markers,
ﬁﬁmﬁga\moo@s wel | as an 6bod| es whi ch ar e ngjngzémm 7%
agai nst infection nmarkers (determ nation of 30
FRD Qﬁ&gpl(%\g viEh AU dAK I*BP s Mw Bl &@&%h%st olth€invention
case may be contained in the serum bond in t I'rst
ﬂbﬁbgﬂimlﬁaé correspondi ng antigens or antibodies. The
remai_nder of the WO 2005/005986 25 PCT/ EP2004/ 007525
Ln\ hhh\ bar dehl e130112\ 2005 process is as described in
Flgh& P pﬁq&diiﬂgviemw didﬁﬁlﬁé a@lordifetoth® Besmtichcion athraldldwdtests for
|nvent|%n uIar éF bl god gnfup )
thaée'evlmnﬁ%m B’P%’&%é’ tefadnatippnand sarurp ggoss-checking
ca@ﬁ&?&ﬁ;S}V:ﬁi‘%lqﬁfcgldﬁﬁeﬁsﬁ)nﬁh&alu‘f@’cﬁ&hérﬁ'ih hB oG A& to be
determined nore particular ~ 5 represent blood group
antigens or antigen epitopes, preferably those of the
| 9O t r
Fig, ?hﬂbgggdéﬂgef%%\% %ﬁﬁgﬁgﬁg%&corﬁﬁg to tlﬂa &Qgrﬁfon f%r ﬁa@ér&l % tests
illngteatersin FamBi bodi es or fragments thereof preferably
regul ar anti bodies, irregular antibodies in order to
detect anti bodi es against infective agents (surface)
Figh$ | Ofdspetiive Viel Q€ h id¥Bc@R0Fdin2RAhOTnvaktidn-fbP et ot Rbts for
or anti-1ynphocyt ol antlbodles or fragments 10
the isindgpeouy perfermgsice of Blagd grewpplsserminations aydasasime cresschesking
yiehr, £
P b B R B AR B iR e AR ) 50
conponents or test Iqu|ds such as contr ol serun1or

GRS 4 BP0 R R R B e Bhenion

illestystdtriaEyd @s contained in the sanple and which carry
the anal yte(s) at the sane tine serve as indicator
particles. In particular two groups of indicator
FiRaf td RSt 8fla dNE: LGRS ol
B ST TRrenitE B g MBI o FEBIBRTO Bl Moy fests fo
th@fsnmrlgantmleqvptfermn afabhliogtgreup Jttenfifatonherergn eupsicbeck and
d..of particl.es f any concei vabl e type and

an%%%ﬁ”%ECIQﬁmg ﬁﬁﬁgﬂgwn 5f whi ch bondi ng reactions can

be dennnstrated preferably particles of colloida

gold or of polystyrene or imobilized erythrocyte
Flg P & RSFRERPE eV Abd A esmaccerdiredp &b invertion dag lgteral flow tests for

thd Ak iGh&s PeffoHifile 1dt tﬁ@'&h ltoﬁﬁtde FRina@bnsMUr & @bss!BBSE and

o_ne tc%/pe repr esents nati ve thr ocyt es.
antibody detection tests for donors;

Fig. 9 a perspective view of a device according to the invention for lateral flow tests for
the simultaneous performance of blood group determinations and the detection of

infection markers;
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25 In the following the invention will be further
illucidated by figures and exanples w thout being
limted thereby. There is shown in: Fig. | a

per spective view of a device according to the

wdieHokaap for lateral flow Ezsts for 30 the PCT/EP2004/007525

LSk dRREO Us0per f or mance of “bl ood group determ nati

and serum cross-checki ng; WO 2005/ 005986 26

FRCT EBAORALAOTIBR% oLl D BB AP R AR LEY2 vPiests §

a(léﬁ-rex |\;e Vll ew g'f tlh d:ggflﬁlggg for 17’Iﬁétera pfdltég%/\l/q%o ess or

thecomuitinegus getfbemanny exfit bloed grdupu deteaieatidng dildgtheldetectton of
tiv v1 ew of a device according to the

allfdr%’\g?glﬁ ?%W%f%lrr cfcgtrg P& ™Y tests for 5 the

si mul t aneous performance of bl ood group det errri nations

]eszler um cross-checking . carried out wt
OWF ReRFEIPEHEE ek of Aglevice Agrrding iq e lnwm%foréateral flow

te‘é@ k;ivith':l')191:111’(3€'t16'@1‘fz‘11 a5 B85 el &ts Jéﬂﬁnﬁ%ﬁbﬁ %f dfdod %#Mg;sgtestmg
to the invention for lateral flow tests I'Tustra
andrermyorogs-cheokipgy. 5 a perspective view of a device
according to the invention for lateral flow tests for
t he sinul taneous performance of bl ood group
Fxgethrhmvnah mpslssnwdlewmfum devixeccdrdinigito the ipedntion f@dateral flow
t hr i.mensi onal sealing elenent in the form
tegfa%fofq"ﬂﬁjﬁ' g g g. 6 an expl osive view of the device
for lateral flow tests according to the invention
illustrated in Fig. 55 Fig. 7 a perspective view of a
Figel ise@vaby: wiagiof gxample eperspoetivei i hstragion 0§ e alesice pesyding to the
r e n 0
S ek nSl T AP NS DR ACIR B el BE 6 roup
dmnmwtlomrtd%ttsn tions-checkipg.ehi the pfeisent eRaraplp diesdee e icumprises a

rding to.the .inventio or . )
s I fr T §F, Roblis Snargheand 4 ey PR 200 B8, theFwardizesnsional
seglinddl@asht 4ripuR fdeh 6f MitFip! TROSorse! M@ﬂnﬁfaaéawhﬁgk&n@m support

ant 1 body detection tests for donors; 25 Fig
laysa | iyermeany of ¢ pesasuse sensiiay peralicadhssip.nfikewisehige absorption pad 3

ls'f&\ég%tooale sag?(lrg gg@h, gézlrpw g,@%hﬁo 86n LJ]@ o%gaﬁtptl@ﬁ@%mus

pertornmance oup deter nat ons an
melebreng 2.0Mhofsealing element 4 fixed on the upper side of the porous membrane 2

separates 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 appliéation 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 I-IX arranged in defined X
and Y positions wherein the indicator zones I-V denote the indicator zone region "serum
cross-check” and the indicator zones VI-IX denote the indicator zone region "blood group

determination" and are composed of the following bonding elements:
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i nfection markers; WO 2005/005986 27 PCT/ EP2004/ 007525
Ln\ hhh\ bar deh1el130\ 1212005 Fig. 10 a perspective view
of a device according to the invention for |lateral now
tests for the sinultaneous performance of bl ood group

“Qﬂogg/ggsgkgtl ons and t he det e%;l on of anti bodi %T/EP2004/007525

LAGMbRaLR asfaoCcyt al  anti ge 5 Fig. I 1 shows
per spective view of a device according to the

invention for lateral flow tests with bi-directiona
flow for the sinultaneous detern1nat|on of bl ood group
cross-checkin Fi 12 shows an
Insltqalardione vi evBafdingHderdenti ce accoSplecuiﬁpatxon t he
invention for lateral flow 10 tests according to Fig.
11. Fig. 1 shows by way of exanple a perspective

-IricﬂidattﬁrtzbﬁéieFi@nDEerﬁmd:ﬁdéb-@BeoﬂtCCOf ding to the invention

for lateral flowtests for the sinultaneous

1performance ofglihaRgedheup det er EiRatkQpsapnd serum
cross-checking. "I n the present exanple t he device

jconprises a 1 er 1, S nbrane 2
Ithe absorptloﬁ&gmﬁﬂg&éﬁga¥he t wo- g 3£&%H% seal i ng
| ement 4 in the,for a strip. Qrgys nenbr ane
Hg is fixed on#%y$ﬁwyg] BgFt IayePkP%@ElW§gns of a
ppressure sensd£ e acr lic adhe3|§§ Li kew se, the
absor pti on pad™3Mg ¥wf & onto t HEdEP®Y | ayer 1,
part of the absorptlon pad 3 overl appi ng the porous
Vhenbrane 2. THetdedies ng el enent 44 PF amap ¢/ HMupper
side of the porous menbrane 2 20 separates the
Ingisgtor eend region o ido®! greemdeterminasioni ni ng menbr ane surf ace
and permts the directed distribution of sanple
VIiquid and t esAntibedigent s i nt o t heAptwfo(sonwelshalpne 2.
Bet ween the application zone 5 and the region of the

VHor ous menbr anentiboddt Ch is in  COAAXAB phéddelohsl)
absorption pad 3 the indicator zone region 6 is

pprovided. The Apfb@esis formed bynglead L(polyclonal)
st agger ed poi nt-shaped i ndi cat or zones I-I arranged

WWW
InARAEY zbge q;? B cg) irﬁlg(c%lz ddrctﬁ% %ruéloa‘gss[@?{:l? %d éo%'ﬁ# %rﬁiéhuman

Cross-c¢ eck Of zones den
IglGAIgVE amobochem e Ihdighton zolt OXdisgthau pontd:ﬁt &tlﬂn foatthe blo@h droup

eg% ag@ng gdco(é{ﬁlqt.?ﬂfﬂlf ilnltfivm\ﬁngﬁﬁg tezqrgr(lyeglesme I'Jlthey a\l/"\g)posmoned

distally to all remaining indicator zones.

In Fig. 2 an explosive view of the device according to the invention for lateral flow tests
illustrated in Fig. 1 is shown comprising the components support layer 1, porous
membrane 2, absorption pad 3 and sealing element 4 which separate the application zone
5 from the remainder of the membrane which in turn comprises the indicator zone regions
"serum cross-check" and "blood group determination" including the diagonally staggered

indicator zones I-IX,
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5 20 25 28 PCT/1P2004/ 007525 | ndi cator Zone Bondi ng

El enent Specification Indicator zone region: serum
cross-check | Erythrocyte ghostsBl ood group Al

Il Eryt hrocyte ghostsBl ood group A2 Il1Erythrocyte
wamsd@Blsgod group B | VErythr,gcyte ghost sBl 0ood pgr@uR08007525
LML E-BRR e sSAbY - human IgCYI& I ndi cat or zone region

Bl ood group determ nation VI Anti bodi esAnti-A
I g%n@%l peRpbdiv¥ViAPbE Padiies Q&Bi‘d’l&Bto(tHP fReh@tfol lateral flow tests
tibodiesAnti-erythrocytes (polyclonal) |ndicator

fozdhfesmult@epmqrf@nna@b of bidoyl granp dekpeminationn andessure presskebecks

lsagh%v&txnil?ltl{%gl%g%% tctlﬁllﬂgl?c@% %gfng%h/%qiy t EI oolgg\ﬁc’:e c&%sﬁ%cp I’to the

ccdmce)ems néticakviza diluscmtbaummgpmlexedpo ftﬁltheﬁﬁﬁahn@élymlann fixeed to the
ant i The Sltl ed .3 taII al |
“P@ﬁﬂ? ’F@e PrANE S EDrasE A dg theyty frgpfg ¢ 2‘3@ %{f@ig N3 ew

of the device accordlng to the |nvent|on for latera

flow tests _illustrated in Fig. I's shown conpri sing
Int Fig. ¢ empmlesivasviswppsitavn efibe divw@mcemi@g teethe inyaetio illustrated

PP OBR 5 SR ST RS oo

. meminane Aeabsbriptibn patl 3 endha scalipg elsmsmtzhm thenﬁhrma:tf arnthizedénensional

re serum cross-.check "blood
b0 i Pt Be Tleop Lo 2hu B b Ry iabing gvhich in tum
cdnfiihsCiae Adica@R6nd reletdn /B3 fHRR{ONS BRRcat? zone regions "serum cross-
PCT/ EP2004/ 007525 Ln\ hhh\ bardeh1e13011212005 In Fi g

chycly’ grd shleed Btaap\Jessmiratign'd épluding, the otiaganglly stagaered indicator

zdnbvention for lateral flowtests for the simultaneous
performance of bl ood group determ nations and serum
cross-checks

In Fig. 5 is shown by way of example a perspective illustration of a device according to
the invention for lateral flow tests for the simultaneous performance of blood group
determinations and serum cross-checking. In the present example the components of the
device correspond to the components of the device as illustrated in Fig. [ except for the
sealing element 4 fixed to the porous membrane 2 in the form of a three-dimensional

trough.

In Fig. 6 an exploded view of the device according to the invention for lateral flow tests
illustrated in Fig. 5 is shown including the components support layer 1, porous membrane
2, absorption pad 3 and sealing element 4 in three-dimensional trough form which
separates the application zone 5 from the remainder of the membrane which in turn
consists of the indicator zone region 6, of the indicator zone regions "serum cross-check"

and "blood group determination" including the diagonally staggered indicator zones I-IX.

Fig. 7 illustrates by way of example a perspective view of a device according to the
invention for lateral flow tests for the simultaneous performance of blood group

determinations, serum cross-checking and antibody detection tests for recipients. In the
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is showmn. In the present exanple the conponents of the
devi ce correspond to the conponents of the device
illustrated in Fig. 1 except for the sealing el enent
fixed to the 5 upper side of the porous nenbrane 2 in
JRodksR.of a three-dinensi gﬁ batten 4. In FCQ/EPfUO%Bb%ZS
BHRlbAdhEBoY2Rs | S shown of e device according to t
|nvent|on illustrated in Fig. 3 for lateral flow
pIegér& r%gér?gtﬁl% ld@iggg 6% é‘tﬁ@%@ BPEgﬁp}n g%&ﬁ?é%e élthééSJoPél me&%?a%%!% the
absorntioe pad ﬁmndﬂheatwmdmslmé m@ulmgaleni@t Ban tlenfowhiofla strip. The

S ara e .a icatio remai ni n
B 20 e e SPipoRafe 1 bV BFL AR of ST Sfsive aonytic
adiegivenLfkeGakid sHsogtibhpad A atfﬂmrtommmppe@u@@m "wERIPAF0 of the
cross- check" and "pbl ood group determ natio

- aRsAEtiGn Pﬁ%%ﬁ%ﬂwaﬁgdh%mwuwgg ped MhepRliPe plomsgibGxed o the

uppet Side dPthb 'fJoEJug membrshe @Yty theaYp RfatiSX 25! Lrém the remaining

perspective illustration of a deV|ce according to the
miembeane i surfadeo and geemitsl thie| Gwctiensd glistibutioneofssamyile diquiduand test
0 A g1
B OMEPIE pofts HeRtbndE By 5 TRRLbER 200 S BE i Meion of
thgfpotdiue medﬂ)tﬁbez &hich &ﬁ frosedtacowith alecabmmpﬁfempﬁd C:J),fthé hdicator zone
evi ce as.| trate n Fig.,.1 exgcept for, the
regiol§ Qf%ﬂ“&%ﬁ'ﬁ* ¢ Jatier sdgrmp ltvrfaa%%lﬁﬁmg (ApREHSt RavR-shapeq indicator
zdrd® [-RNMpRvided! M GRAALITENSIANE podlodd, Oe hmdchtoF | Bned 1-VIIl
an expl oded vi ew of the device accordlng to the
repreyRIting s indicatongeneategiongveruasiress-cheekiantibadies detection dest” and
q t ek
thg lnﬁbcégge ep )619:51” gea%gs%n&? IQJ] qﬁ%lé%}glu ng% re%%}{ blC]'Od group
dt&érﬁmmmbn‘zlanch:ohhmeefﬂierfélﬂtﬁvlﬁghindingaltg’mnfwr m whi ch 25
separates the application zone 5 fromthe renai nder of
t he menbrane which in turn consists of the indicator
zone region 6, of the indicator zone regions "serum
cross-check” and "bl ood group determ nation"
i ncludi ng the diagonally staggered indicator zones
-1 X. Fig. 7 illustrates by way of exanple a
perspective view of a device according to the 30
invention for lateral flow tests for the sinultaneous
performance of bl ood group determ nations, serum
cross-checki ng and anti body detection tests for
recipients. In the WO 2005/ 005986 30 PCT/ EP2004/ 007525
Ln\ hhh\ bar dehl e130112\ 2005 present case the device is
conposed of a support |ayer 1, the porous nenbrane 2,
the absorption pad 3 and the two-di mensional sealing
elenment 4 in the formof a strip. The -
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menbrane 2 is affixed on the support layer 1 provided
Wth a pressure sensitive acrylic adhesive. Likew se
the absorption pad 3 is affixed to the support |ayer |
with part of the 5 absorption pad 3 overlapping the
wWRPIBSsdggor ane 2. The seal i,ng el enent 4 fixe%cﬁ%R&B%mnsﬁ
LARRBEdSl3681 8300 he porous merbr ane 2 separ ates the
application zone 5 fromthe remaining nenbrane
surface and permts the directional distribution of
sanple liquid and test reagents into the porous
menbrane 2. Between the application zone 5 and the
IndagicmZooé BRondingdidanmt menbr alpecfioatioch i s i n contact
with the absorption pad 3, the indicator zone 10
region 6 is provided. The latter is fornmed by

Indicag® Rédd ¥ gioh Aggen Rebspohdtk/aaiBRBUetcdbdrat or - zones
1-XI'l provided in defined X and Y positions, the

11 ndicator ¥Eﬂﬁ§m§w¥%6&s repr aRRAtAH Ane i ndicator

zone region "serum cross-check/ anti bodi es detection

test” and l.adi r zon é% .4 epresenting the
i ndi cat or 5%%@“?ggﬁgﬁ&§b|oodB§Pg (%kﬁg%ernination" and

onsi sts ofs the follow ng bigdi el nts: 15 WO
HE0 %) Sonootr ek BBt tont R ahaERbate 5 20 91
| CT/EPZOO4#QOZ525 Igdicator Eﬁg Bondi ng El enent
Speci f i cat FOAMCRYF 8485 zone gﬁHHT erum
cross-check/ anti body detection |IErythrocyte w
Vghost sBl oodrghigeye A%'IOSFSI Er yt hPeggteecalhb Slosgigsng Qridufprmula Ry, R,
A2 |11 Erythrocyte ghostsBl ood group B. | VErythrocyte
Vhhost sBl odérytwenyts ghowEr yt hr oByteetorytnbisd, Yhetl goauprO,ddi-formula Ry, R,
1, blood group 0, Rh-formula R1, R1" VIErythrocyte
VHhost sDet détytimoayed gho®s bl oodDeteciapcdll, 3, Bivot] @raupl @ FR2formula R, R
R2 VI 1 Erythrocyte ghostsDetector cell 3, blood group
VIl Rh-for muhtiboBs R1 VI | | Ant AhedugsAddAdmman | gG | gM
25 Indicator zone region : Blood group determ nation

Indicator zone region : Blood group determination

IX Antibodies Anti-A (monoclonal)

X Antibodies Anti-B (monoclonal)

Xi Antibodies Anti-AB (monoclonal)

Xl Antibodies Anti-erythrocytes (polyclonal)

Indicator zone VIII is the control (ctl) for the serum cross-check and antibody detection
test and contains anti-human IgG/IgM antibodies. Indicator zone XII is the control (ctl)
for the blood group determination and contains polyclonal anti-erythrocyte antibodies. It

is provided distal to all remaining indicator zones.

In Fig. 8 by way of example, a perspective view of a device according to the invention for

lateral flow tests for the simultaneous performance of blood group determinations, serum
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30 35 40 | XAnti bodi esAnti-A (nonocl onal)

XAnt i bodi esAnti-B (nonocl onal) Xl Anti bodi esAnti - AB
(rmonocl onal ) Xl 1 Anti bodi esAnti -erythrocytes
(polyclonal) Indicator zone VIII is the control (ctl)

erum cr oss- check an anti body detecti
‘Jﬁiﬁ{;ﬁ,&}gﬁ%b\%@ml -human | gG@ ?gM anti bodi es. | ndi /EP%O%%WSZS
zone Xl is the control (ctl) for the blood group
t C t. hr ogyt
o PLERE e By SR AL L bl BLPA o0 SIS A Fosont
cxampile deatevico rempriges al—'ﬂugporelalgyr yake pcirow(lanqnbfane a, the absorption
iew o devi ce accor di.ng

PR St WasfintilsPhe e RS Y R oHE T aiipa Hisorovs
me@iblame IR iC fx <l tobihe Allp SO Udyefl @foRided Nt @Qﬁessﬁ@rsémxm acrylate
é@ﬁfl 005986 Ln\ hhh\ bar dehl €13011212005 32

MEPIalRY e 11528 se R e ek ki Hipdaledthastprsstijayer 1, part of the

a&%%ﬁh'p@@ 3t0%§1t1a§)pfr@i:| e#ﬁg ﬁﬁqnog&ﬂ%e?nﬂénesf OY{: segﬁné Ement 4 fixed

present exanple evice conprises a support |ayer
on thet ¥ppepside 0f theepripusnmenbranh @ ssparaepthieqppligridn Zoand from the

I I t he f
L A T T A
tebta‘ysl;m'enp rineg Eldﬁd)rmstlherﬁbtﬁﬁﬁS SBEBvesR iR agp g@uaﬂ IfZM{eEﬁd #ndShe region

esi ve. Likew se the gbsorption pa [ [ to, .
of e POTRYS grem e oF whichis i cgpastieith Mscbsppiiompishes e indicator

re@ieBr & @P@i‘d@ﬁle‘d" t’hhl'é he f@l‘i’l‘iéﬂu@y %mﬁlﬁﬁi@d gndu-ﬂﬂ@r 265 18 provided
el ement "4 fixed on the upper side of por ous

digganghn ﬁ@g@r@bpaleﬁn@é pesiféons g P Kt thc nnch@mr Bnéy bl rdpeesenting

thg ﬁ@@ %ﬂ?g i olguﬂ{] @ro?s[u E}(ﬁ%ﬁﬁnﬁgﬂg ﬁ%[eg{ én etsl]rg :agg edr;1 & gndi?cq or Zones

Vilke qapoising rtherbndirmoﬂ zoﬁetegﬁmn "tilo@d @p:mbl Mrmtwﬁ'nanéb being
and %Cf.&fghon 1q§ﬂf th rous menbrane 2 which is in
COMINEHL t VHe gﬁﬁﬁ Snad 3, the indicator
region 6 is provided. This is forned by point-shaped
i ndi cator zones |-X provided diagonally staggered in
defined positions X and Y, the indicator zones |-Vl
representing the indicator region serum
cross-check/ anti body detection tests and the indicator
zones
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VIl-X conprising the indicator zone region "bl ood
group determ nation" and being 15 conposed of the
foll owi ng bondi ng el ements: WO 2005/ 005986 33
PCT/EP2004/007525 Ln\ hhhl bar ddehl e\ 3 0112\ 2005 5 10
0éx30 | ndi cator Zone ndi ng El enent
Lm%%éhg@b\llmog ndi cat or zon gg’r egi on: serum PCT/EP2004/007525
cross-check/ anti body detection |IErythrocyte
ghost sBl ood group Al [1Erythrocyte ghostsBl ood group
A2 111 Erythrocyte ghostsBl ood group B | VEryt hrocyte
ghost sBl ood group O VErythrocyte ghostsBl ood group O,
pool of detection cells 1, 2, 3 (see description Fig.

I’%%’é‘.“’&?"?‘e B|Eo°6'§‘"§ﬁ%f’éelﬁet erm EB?‘};%W% Ant i bodi esAnti - A

| XAnt i bodi esAnti - AB (nonocl ona

Indigatar goRs TeSianAt ﬁerémﬂ%sﬁb tlb?f%,w detacigml ) 35 | ndi cat or
zone VI represents the control (ctl) for the serum

I cr oss- checlErgheesisizhpitly deBéodigont A5t s and cont ai ns
anti-human 1gG@ |1 gM anti bodi es. |Indicator zone X

IIr epr esent s Erythecgophosit  (ct | BidodrgraupeAbl ood gr oup
determ nati on and contai ns pol yclonal anti -

Iler yt hr ocyt Erphidcheghess |t | Blaidtgeatpl distally to all
remai ning indicator cells. 40 In Fig. 9 there is shown

1wy way of exaiRlcPedhts SPect ByRdw&l @f a device
according to

v Erythrocyte ghosts Blood group O, pool of detection cells 1, 2, 3 (see
description Fig. 8)

VI Antibodies Anti-human [gG/IgM

Indicator zone region : Blood group determination

vl Antibodies Anti-A (monoclonal)

VIII Antibodies Anti-B (monoclonal)

IX Antibodies Anti-AB (monoclonal)

X Antibodies Anti-erythrocytes (polyclonal)

Indicator zone VI represents the control (ctl) for the serum cross-check and antibody
detection tests and contains anti-human IgG/IgM antibodies. Indicator zone X represents
the control (ctl) for the blood group determination and contains polyclonal anti-

erythrocyte antibodies. It is situated distally to all remaining indicator cells.

In Fig. 9 there is shown by way of example a perspective view of a device according to
the invention for lateral flow tests for the simultaneous performance of the blood group

determinations and the detection of infection markers. In the present example the device
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the invention for lateral flow tests for the

si mul t aneous performance of the bl ood group

determ nati ons and the detection of infection narkers.
In the present exanple the device WO 2005/ 005986 34

Wbt &5&Q4/ 007525 Ln\ hhhi bar dehl e\ 30112\ 2005 j.pebides,7505
LAnSWRAMtsoh8y@E 1, the poro 4 menbr ane 2, the

absorption pad 3 and the two- dinensional sealing

: t ' f [.p.

oD 1Tl B2 T RGRUE URTRRRe vo
dimessionalesecslangséliement dainrthd firm ofth etsipy el helpok@wis@nbradee? is fixed

bsprptio ad.-3 is.fixed onto the support layer. 1, ~. .
R3¢ BieoPiJBF6 L spploci¥ e T3t Jen s g A i Likowise
tHeoAtRtiptioR pad 3R fixedTHiRo SRAkUPPBriClaGeeNt padt bf ¥RablsOrptibe pad 3

upper, side _of the porous nenbrane 2 separates the .
Oéfﬁgppleaw@ﬁh% sereusmemBrang Re Thesatlinerdementt figd to the upper side

. . s A _
oL hafols RRALREE dsEf[::‘Aéit{ESetPg g%;ggcgga} ﬁ;itng tstfﬁégﬂ mgggg%gm g membrane

sanple liquid an
syrtah path peitsBhe vieested distribpipdn ofisdngrie Howid 2Bd desti reagents into the

' f t nmenbr.ane 2 which is. in contagt
P AR5, RS RARE 2L Tpd il Rafrbe B gy
mpmbiting €l whidheis | iatdoatact with ahérabsdiptiohi pgoBahd yndidatgoesied 6 is

_ oj nt - shaped i ndi cator zones |- Xl arranged  in.,
P@&lﬂf@eﬁjﬂkq%al 05'854 by &ﬁg?nﬁwest?agewéa%oaﬁ-s H15d dndicafpr zones I-

XIERtL3eNtH Befidddex dndN GRLBbnE IRE indk&t R Hh&NT-9F re resenting the
_infection markers" and the indicator zones VIT-XT the
indisgior zone "desersioneefi tifectiph goatkers'bapd dee andisateat zovas VARKIL the

ma%gtgf 85@%%%%&8%@?%&% B%%g%t?%o %{Id % S&rﬁﬁg‘?‘.g& 3 tl‘ilesoniQwing

bdmdirdgednxaitleh1e130112\ 2005 5 10 15 20 | ndi cator Zone
Bondi ng El enment Specification Indicator region:
Det ection of infection markers | Synthetic
pepti desH V-1 (gp-14, gp-41) 11Synthetic peptidesH V-2
(gp- 36) ‘ ‘
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1l Anti bodi esAnti-HBsAg (nonocl onal) | VReconbi nant
anti genHCV (G 100, C 200, C33c, C22) VReconbi nant
antigenSyphilis (TpN 15, TpN 17, TpN 47)
VI Ant i bodi esAnti - human 1 gG@ | gM I ndi cat or zone region :
up determ nation VI ] Anti bodi esAnti-A
“%%990 h%%@ﬂ\zow | Anti bodi esAnti -B (nonocl onal )pCT[EP:ZOO4'{0075:25
t| bodi esAnti - AB ( nonocl onal ) XAnti bodi esAnti-D
(m)nocl onal ) Xl Anti bodi esAnti - CDE (nonocl onal)
XI'l Anti bodi esAnti -erythrocytes (polyclonal) Indicator
zone VI _is the control (ctl) for the determ nation of

Irafitatdydbne s BopdingBlerheift ect i ve Spegdficitisn and cont ai ns
anti-human 1gG@ 1 gM anti bodi es. Indicator zone Xl is
the control (ctl) for the blood group determ nations

IRt Q @t NSetBiol OF fifddtioAMidrkes Yt hrocyte 40
antibodies. It is distally arranged in relation to all

1ot her i ndi QFh@EGZMETes | N Fi gﬂvllo%?l oné]?ﬁ)f,)ct Ive view

of a device“according to the I nve | at er al
flow tests I for the
IIS| mul taneough%gt?{]lg:gﬂngg%e %{Iood@g%6 WO 2005/ 005986
6 PCT/ EP2 0Q7525 Ln\hhh\b hl e 30\ \ 2005
IIg'eterm nat %d‘ﬁjg ‘gif’ﬁj the det ectil grﬁ%ﬁ"!\ga q“ﬂ@&?é% agai nst
hr onbocyt antl gens. In the resent exanple the
Nevi ce co F%‘% Rinant apfigssy ¢ Iélfe\?(% O%(b%(}o@gg3?r&989ane
2, the absorption pad 3 and the two-di nensi onal
Vseal i ng el &sepmbinartgntiges f or FyRIfilia(ToiN 159 TpIRHE, TpAdls
menbrane 2 is fixed to the support |ayer 1 provided
Vi t h a predstilndiessensitive 5 aatiyiuate [gGhgdi ve.
Li kewi se the absorption pad 3 is fixed to the support
| ayer 1, part of the absorption pad 3 overl apping
Indicator thie: Iﬁglbl@ugiﬁﬂii'@ﬂ)?l@et&miﬂh%nsem ing elenment 4
fixed to the upper side of the porous nmenbrane 2
separates the application zone 5 from the renaining

vienbrane spypdage.and perm tSABﬁeAQMrR)‘Efoﬁ ghydi stribution
of sanple lTquid and test reagents I1nto he por ous

fignbrane 2, Belneen t he appl hﬁgtgmﬁq%rég{&gali and the 10
[ I'S

regi on of t%e por ous nmenbr ane n cont act
)QM th the agntﬂarog%clson pad 3 thinti-AB (monoclonal)

X Antibodies ~ Anti-D (monoclonal)
XI Antibodies Anti-CDE (monoclonal)
XII Antibodies Anti-erythrocytes (polyclonal)

Indicator zone VI is the control (ctl) for the determination of antibodies against infective
agents and contains anti-human IgG/IgM antibodies. Indicator zone XII is the control
(ctl) for the blood group determinations and contains polyclonal anti-erythrocyte

antibodies. It is distally arranged in relation to all other indicator zones.

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

is shown by way of example for the simultaneous performance of blood group
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i ndi cator region 6 is provided. This is fornmed of
di agonal | y staggered point-shaped indicator zones
-1 X in defined X and Y positions, wherein the

i ndi cator zones 1-111 include the indicator zone

“fc?z%s%bsé'sget ection of anti boSi6es agai nst thr 0”@%3)&53%04/007525

LARLO8RR 30 Akgs t he i ndi cat or”zones |V-1X the indicator

zone region "blood group determ nation" and 15

SR80 L AP T . 1

ptesdoi eliibple dbb | de €180 kbRipPieBSa Suppodi kserol, ZquenuBanetnbigne 2, the

BB B EReb b e SR B Paln. T
pioed leibrahb 120 EDALIAL ©Sthe Eﬁi%oh’tbﬁf@aﬁ BRyvided With VaiFbsde&ensitive
protei ns Thronbocytes, HPA | aa3bb5aa 11| Antibodies

asayiete.adfiriye- | e Wishthespbserption a3 isdradatpdhe suprertdagr dnpart of
the a@k&&@orgﬁé?f@\c}iﬁﬂtiatﬁglggr\?iﬁi 81 dol tmaﬂ%ﬁéé\ngmﬁeanng element 4

(rmonocl onal’) i esAnti-B (nonocl onal
fixgdniatthe opiee sith tof tBpqrownwebrpt P skfdrdies the egplesfion ze® 5 from

oFTERRFSIRkntbd SO AR ST 05 S ERARRBR o sampe s

alfﬂ ﬂgﬁ%i@éﬁdiiﬁ@kﬂf ilpotb_ﬂs/ tﬂ&hm@anbezs Bft@leem’ltfgér?bbicaﬁﬁn zone 5 and the
nai c or zone Is the cqontro ct or the |

regpctlrh smowsam?m%@a? sWhighih&t coMRSMBER Picapbsomtiop e the

in@lRekof QEPicH 8SisGRbiiadt Maid 8GohA 8P4tRBRHISSstadRRIdCRi A shaped

.zone I X'is the control
indicator zones I-IX in defined X and Y positions, wherein the indicator zones I-III

include the indicator zone region "detection of antibodies against thrombocytal antigens"
and the indicator zones 1V-IX the indicator zone region "blood group determination" and

consist of the following bonding elements:
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(ctl) for the blood group determ nation and contai ns
pol ycl onal anti-erythrocyte antibodies. It is
positioned distally in relation to all remaining

i ndi cator zones. 40 In Fig. 11 is shown by way of

gDl Perspective view f%{ a devi ce accordifg, Lo, 11755
Lh \baﬂdéhye%ﬂ\tlﬁ\%asf or lateral fow tests with

bi -directional flow for the sinultaneous determ nation
of bl ood groups and serum cross-checks. In the present
exanpl e the device conprises a WO 2005/005986 3 8

PCT/ EP2004/ 007525 Ln\ hhh\ bar dehl €130112\ 2005 support
|l ayer 1, a porous nenbrane 2a for the bIood group

elenent 4 in trough fornrand a oonjugate pad 6. The
Indisatns segienplpetpdipn ) anfihedizs agaiest thrembogydelantigenss uppor t
| ayer | provided with a 5 pressure sensitive acrylate -
ladhesi ve. [N&ebviseprotsesabsor ghicosboppds HA dirhdasibbar e
fixed onto the support |ayer 1, one part each of the
Ilabsor pt i on Nianlsadeprateths3b  ov &htodfhoicgs, MR 1aaBblesapor ous
menbranes 2a and 2b. The sealing elenment 4 fixed to
[the upper sAfiBodiks t he = por ougntiEHiaanes/12d and 2b
separates the application zones 5a and 5b respectively
from the remaining menbrane surfaces and permts the
IriicaRR L6k dhith t LA @BuPbed@liPlifon | AUl d 10 and test
reagents into the p us nenbranes 2a and 2b. Between
the application zone 5a and the reglon of the porous
nbrane 2 th which the a ad 3aisin
Icontact ?“ﬁ% & cat or zoneRPgdng cﬂﬁ%od gr oup
(blood gro .ermnation) is V|ded The latter
Vis forned EV‘E?%S%naIIy stagé@Pgﬁ’BﬁFﬁP“§haped
i ndi cat or zones VI in defined X and Y positions,
Vihe |nd|caﬁbv‘¥%ﬁes of the iAdtics fponasieabegi ons 7a
consisting of the 15 follow ng bonding el enents: WO
VH005/ 005988nt#®dikeT/ EP2004/ 0028689 (monoclonal)
Ln\ hhh\ bar dehl e130112\ 2005 5 I ndi cator Zone Bondi ng
VHI enent Spéctifad&at i on | Ant i AetdiGBE Andnocknaionocl onal )

11 Antibodies Anti-B (nonoclonal) 10 Il Antibodies
DAnti - AB ( namikoldasal ) Anti-erythrocytes (polyclonal)
X1 Antibodies Anti-erythrocytes (polyclonal)

Indicator zone III is the control (ctl) for the detection of antibodies against thrombocytal
antigens and contains anti-human IgG/[gM antibodies. Indicator zone IX is the control
(ctl) for the blood group determination and contains polyclonal anti-erythrocyte

antibodies. It is positioned distally in relation to all remaining indicator zones.

In Fig. 11 is 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 simultancous determination

of blood groups and serum cross-checks. In the present example the device comprises a
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IV Anti bodies Anti-D (nonoclonal) V Antibodies
Anti-CDE (nonoclonal) 15 VI Antibodi es

Anti -erythrocytes (polyclonal) The indicator zone VI
represents the control (ctl) for the blood group

nation and 20 contains pol ycl onal
"‘gﬁﬁ&i@iy \rlg%%ge antibodi es 3%t is provi ded diPsCtTgPF%WOMSZS
I'n respect of the indicator zones |-V. Between the

I
R B 50 AR T 2 1T o S5 oo
npatraie fohtbe serdmccadss-rch@nﬂucle@nffars ffdm ﬂfbe‘nmbrane 2a the absorption
ch%? dgﬂa ktbrees 23 glglvslz:gﬁggael%%rﬁ |4|Xr81 trg}? ; n%ﬁlB'a%g a conjugate pad

60T Rtous Menti@dricd Qﬂ atfd 8B AreYfiRASdr1d ﬂﬁssu pdi€laly&rdi ﬁl%tvﬁfed with a
zones of the indicator zone region 7b e| nag 3corrpose
8li

PESFSUI EETBIVE @e\ﬁy}ﬁge adhseiverg Léresraonthe abgaptm nadelBe andBb are fixed
f
oFQIRLIRHE Tk ETObR Bfeh dr {RBolA phdeks B SR Sertapping with
tfgrlmmpls Bnetl‘iatEm}ds hE:om}d 2sb gﬂihﬂs sezBhg oimgniod) ﬁxﬁl {odbauppdr)side®f the
2005 005 bar.dehl £130112120Q05 4 . ~

B bGP ISP RO PR SR respestiuely from

mfrembmn@aﬁerﬁ&aa@ efacesNghd serinke theditdted Aistiibdtiontdrahmdle liquid
' for lateral flowtests with bi-directiona

aIH1 155 rez'tg%té dntg therporeys RgRyaRRsfagend 2b. Between the application zone 5a

and the region of the porous membrane 2a with which the absorption pad 3a is in contact,
the indicator zone region 7a bleod group (blood group determination) is provided. The
latter is formed by diagonally staggered point-shaped indicator zones I-VI in defined X
and Y positions, the indicatdr zones of the indicator zone regions 7a consisting of the

following bonding elements:
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support |ayer 1, a porous nenbrane 2a for the bl ood
group determ nation, a porous nenbrane 2b for the
serum cross-check which differs fromthe nenbrane 2a,
the 5 absorption pads 3a and 3b, a three-dinensiona

| ement 4 of trough-,ghaped design
Eg%%&ﬁ&%ﬁgmpﬁgmﬁ The sanple3§ppllcat|on zone g§?€*%m*“”$“

over both porous nenbranes including the probe
appllcatlon zone 5a of nenbrane 2a and the probe

menbrane 2a 10 contains the indicator reglon 7a
i ncludi ng the di cator zones |-Vl in diagonally
I'st agger ed Aﬁwpgﬁ&%nent fron1§PB%}ﬂ%W“F5m stal whereas
t he nenbrane 2b contains the indicator region 7b
Il ncl udi ng ¥w&Ebpdigs cat or zonedntyR (monoglepalndi ng from
proximal to distal in a diagonally staggered
Ilar r angenentntibediex anpl es ExadphieAl (m@iogidnelineous bl ood
group determ nation (direct assay) and serum cross-
I¥heck (dir @attibbdiedi ng assay) Aafi-IP(repacknalpn of test
strips: The test strips conprises an application zone
van i ndi cat gitigedies r egi on and Aaf-GIiS gh@tdcRal) r €gi on.
Menbranes of the type MIlipore H Flow Plus 065 are

VEUt tO SiZ@nkiBodibd I PS NMeASURLAGrAR 3R [Pkl
(mﬁdth/lengﬁﬁ;ox/y) and are adhegﬁng@k%%n gd o%to a

Di agonally staggered 0,2 | poinis of the various

in s are h at or ne. ..
AR PRI PrOG: FBNRE (sofo" S 1564 B géRBEipgign ond
ccﬁﬁzﬁﬁeﬁpcﬂhﬂ@{ﬁl aftpesiroBlte hexitodRs aplsi peadid@ndig@ne in 8i3pect of the
bl ood rou%, determ nation (distal to the application
m?ﬁﬁ@fﬂngél ndi cat or zone regi on "serum cross-check"
suspensi ons of erythrocyte ghosts of the
specification blood group A, blood group A2, bl ood
Begrmoerpths agplicatipo adnegbloupst the V@i@00Hthe P58®S membrane 2b which is in
ehI el1301 [ EP2004/.004525 .
"#‘%Sﬂu gt\ﬁq ‘hFocyt “’“é’oé?\e’ r é‘% Ca} TSN Zé ise{““q ‘"0%“%‘%%“) 18

progicéd. gWhﬁl’ii fd}ﬁﬂdeﬁ po(irg@ahpeﬁl’ihdilc:hbﬂmfﬂlei YE-Dgadifigonally off-set in

1-3382, 075 trol
dq%a# ggfugcf U{ pgsmo e mdlcator zones of the tgr?dlc%%orcz%rr]le rrt(a)glon 7b being

composed of the following bonding elements:

Indicator Zone Bonding Element Specification

A'2 1 Erythrocyte ghosts Blood group A

Vil Erythrocyte ghosts Blood group B

IX Erythrocyte ghosts Blood group O (control)
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zone region "blood group determ nation” - anti-A,
anti bodies - clone Birma-1 (serologicals, TL30105);
anti-B anti bodies - clone ES-4 (serol ogicals,
NCA0201); anti 5 AB anti bodies - clones AB6, AB26,
i on D agnostics, 062); anti- eryt

’;iL/({O é&li\%@pbl t 1gG fr ac]a‘lgon of anti - humnmﬁ%%¥£0%4/007525

ockl an 209-4139). The positioning of the bonding

p i i p . .
VR RIS U of ARSI BORAIRE LI, i g
irs pigcilf foc datemh flowo tedts gmﬂu pz-mréctiional plbei tciomposequthh& Gompbnents

ot her nd| e s are dispense
sIHPER T oy Bfvotl Ereapede  forilig Moadirbug dgBERRtan, a porous
mieBibAink O1b [0 ﬂllaeseﬁﬁﬁldrb@fbh&fk Whﬁzheﬂiffefkf a6t heORemban®f2a, the
the  specification blogd grou The er t hroc

algRgsien pacfrse?aoﬁnééér\%@eﬁea@menqona?@ahﬁafslewm) ofgwe%ﬁhqpéﬁéemgn
1 t

o SR B8 TR SRR G LA, SaPads 5, 6 fhorus

nmnhtam:’e including: thecprobe applinatio zbfke ﬁg/crﬂ membrhbe 2 andiSthe probe

ssi um phogsphate b fer vV t hanol
8&1 1p n Zofe gE i € brzlmﬁ &g} d? F]ednalgz?ééi (s%afhn% ﬁgeEmen? ¥% trough
fdnndfr@ratmé rég@Bmingegirftes’ &t ﬂn@dn@’ﬁbﬂaﬂes m@hﬁa BonatTh® Membrane 2a
start th the anti-A antlbodé/ position x=3
c%tP{‘V-t BIWﬁatoAlr?g‘Q}% freincludigg (Ehen‘ﬁ IC%tP"eﬁ%‘ﬁ% &Véeréd%%@h gfaggered
a&atngérﬁéﬂtnlgorﬁtprgyhﬁltaﬁﬂp Qﬁtapfwh%regs 'EHE’ %eﬂqb%mm@bt &)n% 1319 mdlcator
ition of the anti-A anti bod ['utions of
reawnu”/[botmpbldnmtée pledi¢aternasges Nlllsi nMencpog drogi QmXpmjstphhﬁtd in a

3Rkl afebefesunablert®ly' 00 Do0y 12, “ant 1+ AB ant | Dody

1 4 antl-RBC anti body 1:3. After dispensing the
bonding el ements the nenbranes are dried for 20
s at 40C 25 and subsequently stored at constant

air humdity until the test is performed. At the end

which is distal to the application zone an absorption
Epnple iz e Bimsltsneosds hivpd Suvipedetdreninatian ddiseh asshy 300) sefgn cross-

adhesi vel menbr ane overl appi ng by 3

mm The °¥1 @tre%e[l%énﬁm asg} s separated over the entire

menbr ane mndth fromthe renalnder of the nenbrane by
Pthe adhesi ve application of a 1-2 mmw de adhesive

L SPS4) in 30 position y=5 nm WO
2005/ 005986 42 Ln\ hhh\ bardehl e130112\ 2005 Testi ng

bat ch: PCT/ EP2004/ 007525
The test strips comprises an application zone an indicator zone region and an absorption

region. Membranes of the type Millipore HiFlow Plus 065 are cut to size in strips
measuring 15 mm x 35 mm (width/length; x/y) and are adhesively bonded onto a support
layer (backing sheet, e.g. of G&L). Diagonally staggered 0,2 pl points of the various
bonding elements are applied in the indicator zone region divided into the indicatdr zone
region "serum cross-check" (proximal to the application zone) and blood group

determination (distal to the application zone):

Indicator zone region "serum cross-check” - suspensions of erythrocyte ghosts of the

specification blood group Al, blood group A2, blood group B and blood group O
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For bl ood sanpl es anti-coagul ated conplete blood is
used. For the test proper 100 | undiluted or diluted
blood 1:3 or 1:6 in diluting buffer (Enlisstll, Medion
D agnostics or 5 Diluent 1, DiaMed) are applied into
j.cation zone. Once the bl ood has left
f%&%%ﬁlg@@z\%ye rinsing is 4|Berfor med tw ce V\AP:CE’%E%%WMSZS
gl Enlisstll in order to renpbve unbonded erythrocytes
LA e |, anti T
GobATel TRl A ee PRRAh i WAL otk QM anbodies
(Piabhrghwedns]gGCEhEAan G830 Mman CEMCGEgH80D3 382 -GREY) @B OMtrol, indicator
diluted 1,10 (v/v) in TBS, .0,08 %gel ati.ne,. 0,5 % .
oD ahoododf By BT 20 SERI A Paties srglone Bima
(servsdgients, AiLI0 108);0ahf BRatibbdibLSclbhe ES-43k&0lopRES] WCA0LM ); anti-
enpl gy col our ed olystﬁrene articles of 100 to 400

Afmanigbagiesof clpsey AR HPa6 c BYleion Joingnastiese (1A@62);  anti-
erytir b6 i InGAR -
%gl ngcy@@é&dbsh @§g5’&¥ﬁ§b€ﬁatcn&h§fdﬁ.§%n&‘aﬂ RIS, E&ﬂﬁn&{ﬁﬁ!a 4139).

rane 1s once agaln rinse nce or twce w

p.| Enlisstll. 15 Result: (a) Controls: The test is
Webbiblnd OSEBARGHo0) e SOk B und et oecc

cathmphaay it efjtiacity shasw dfitkesptigiogtion(blesd godp Aandpositfon x=2,5

%%ﬂﬂg@%g%tg&%ﬁg&{dé&d&g&k %Iag g{gpqznggde it}aéatil/eq)g Ia% ?:[tis(t)arnces of
araemt eLEpEkI Inn UbhEn( |

xE7) A P@fﬁ% Gf kY rhcfinn@d iRUp&itfon( 8Ok P?htréﬁeg.éﬂc%s% of the

in the colour of the polystyrene particlés u

spreidicatiRmshlpeds grope pdndihe grishrocite ghpws aclispensedtas 8rced.bf% (v/v)

BBl FEDEF Pk ndh BShi AN BE0% s %M Dt g e
hwhart Tp€s/Tgdirantibuoelicd 3is (anB @ ahikieed in 8 coh@plrayadofad0 el in 15 mM

coryrespondi n sitions j he indi cator zone region
PO Y @&Eﬁ%‘)@%{@?&ﬁﬁ&?%@‘ﬂ mgthangh r espondi ng
i soaggl uti ni nes can be recognized in the indicator

zone region "serum cross-check"” by the characteristic
Thyy pptitorgrg ©f éheybpeding glemiepisesl the indisatoprzanefregion "blood group

- sh UM I . of
SSULPLELT SRR S e QiR nBPAY it 0ot
bandingi glambsts diré fdéspimsgd fitepatingastk disanred & &=3 arlvg=1,30mm to the

-perceived in these pqsitions. 2005/ 005986 43 )
pBpT Sy 0 PRSEy T (T KIS Al P ediss Seasriasmsriind S mM
potassiahPpHokFHREOMT A SHEN 9111084 (W) BEhM P lIoRYP sntl-Al #m8B68dy 1:3,

assay) and serum cross-check (conpetition assay)
anti-B antibody 1:2, anti-AB antibody 1:4, anti-RBC antibody 1:3,

After dispensing the bonding elements the membranes are dried for 20 minutes at 40°C
and subsequently stored at constant air humidity until the test is performed. At the end
which is distal to the application zone an absorption pad sized 15 x 15 mm (Schleicher

and Schiill 300) is adhesively applied onto the membrane overlapping by 3 mm. The

‘application zone is separated over the entire membrane width from the remainder of the

membrane by the adhesive application of a 1-2 mm wide adhesive strip (Tesa 4124) in

position y=5 mm.
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Production of Test Strip: 5 The test strip consists of

an application zone, two indicator zone regions on
bot h sides of the application zone and two absorption
regi ons. Menbranes of the type MIlipore Hi Flow Plus
wWibR H Fl ow Plus 140 are gut to size into |

Lﬁ\h@%gib gm\mgs 20 mm (wi dt ﬁ‘%l ength; x/y) and%@g}rl]sgz;hgmmszs
adhesively side by side onto a support |ayer (backing
idinsheRh. € 9. of &&L). Onto the H Flow Plus 140

"ﬁﬁﬁ%raﬁe in addition a conjugate pad into which the
anti-Alanti-B/anti/H conjugated gold particles have

been | ntraduced w t dryi is,so applied that it
PR B S haE SiG e Bis ol bloda s i’ ol s, 3 prober 100
uf @ iRRISIr\Blutedtblddd) 1:38€ 1168 dil0EAE BB (BEMNSEL, Md¥sdEBRighdstics or
is also possible to enplo col our ed

old particles it is . S1 b
D%HF%% WigMed)e @peljedsintpotye tagplition apre: gOnest thihleqd has left the
appHc R P e ARG, = aned1 Bvich %ﬂﬁlﬂ 0 Y1 £hAQAee Ardel tb MEmove
i'ndi cat or regi on ood group determnation” positions
unhrontiérberythirddytea fiRim the0BEnpremds r Enereafiot §0 @l @i gGYABhconjugated

fo the, f W bondi. ng. el ement i ' '
o3 a2 BB BB R as RO BBl o
08000NdiluBdd Ied tv/vl BETBEOQ08 84 elatihe] ©10%) alb@iini arB applied onto the
anti bodies - clopne ES-4 (sero]logicals, NCA0201); anti -
apRlcatinn; W8 &St@ang%ﬁ@sgo partiglss gt ISA%J%P‘%%@& hemploy coloured
p%sg oRe ;,a'lrﬁaes OL1966 100 i e, g.ZQ% RV ERRGME @ﬁanaisrtag | &Shce the

gG fraction of ant’-human RBC, Rockl an
gold pantic®e)havd lefitthe applivetioraramerthe wpbraic dn gnasfagain rinsed once or
“ﬁ&y&nﬁg&%%pﬁ gﬂﬁfts of the blood group A B and bl ood
group r oquced fromerythrocyte concentrates) are
applied in the indicator zone region "serum
Rprﬁss-check" positioned on the H Fl ow Plus 140
rane. 25 The positioning of the bonding el ements
of the indicator zone region "serum cross-check"
commence with erythrocyte ghosts of the specification

(abl_ocidongrols pTh fest iposlid iothe eat-RBrpqnind (ricatal orst erindicator
PSR ARSI 1k 1 R

if ehreydnkirlgGyikl @hast @ndiatdh@ns pe rdidata zomreion Oskrda cgrsewheck™)
. A, The .erythrocyte osts . are.di spensed as 0,1,- 0,5 %
is (hpspsientis e m\naﬁ&ﬁiﬁi F U in G BH Pt S Jioshivene
pehibids died. 10 % (v/v) methanol . WD 2005/ 005986

Ln\ hhh\ bar dehl €130112\ 2005

(b} Test Results: 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) is displayed at the corresponding positions in the indicator zone region "blood
group determination". The corresponding isoagglutinines can be recognized in the
indicator zone region "serum cross-check" by the characteristic purple of the gold
particles in the form of purple-shaped dots or in the colour of the polystyrene partibles
used. In the absence of an isoagglutinine no signals differing from background are to be

perceived in these positions.
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44 PCT/ EP2004/ 007525 The positioning of the bonding
el ements of the indicator zone region "blood group
determi nati on" comences with the anti-A antibody in
positions x=2,5 my=20 mm All other bonding

are dispensed iteragting at distances
m&&% gm\{m;rom t he posi ?‘lgon of the anti - &&/&20%4/007525
anti body. The dilutions of the antibody are perforned
e

E'zxgl/neﬂeé n"\%g)?]%t gy;@gﬁpﬂﬁgﬁ&{aﬁ Ik%'_igod %rr?tﬁﬁjgﬂ%c h%saﬁ and serum
anti - B antrosseigeKi(c@mpetitton-as@ynnt i body 1:4, anti-RBC

anti body 1:3. After dispensing the bonding el ements

the menbranes are dried at 40C for 20 mnutes 10 and

Pudbakawdmeinsugp:or ed at constant air humdity unti
performance of the test. To the two ends which are

distal to the application zone an absorption pad

Thoel &iie B&fsisf &“ah%t)hlicatlglgganestv%ﬁﬂdﬂa%o?‘zéé @BbhSon both sides of

adhesi vel y bond he menbrane with a 3 Am overl ap.
therappliegsion| 20a¢ iand tronebsprpticr pegiense d Mamhrandseofetht j tyge Millipore

nge@gg.ﬁeo@éﬁ a%*H I7 o% i.lp f4d & 'u{]’%egéze 1htot Jt]r? S ﬁ&ﬁq 56}1%3‘1 b@!y20 mm

esive app T on o
(v&tlhi’lmﬁtﬂ'e&@)%ﬁ@wdfd adtesipelyisideoly yi‘a‘5 oty a 'Eﬁﬁ:fortBaytﬁf(backmg

‘@%@ %fa@%?t ﬁ?@cﬁb@lﬁ’ow gh? ol%ecnw si,ggazgls rqnm EQitgate pad

i@l RARA Qhé &Htﬁﬂjahtl%lﬁ’ﬁti/ﬁ c@nju?at@di bl ]ﬁﬁl@é&fﬂﬁé been mtroduoed with
(Enllsst |, Medion Diagnostics or Diluent Di aMed

g} isexe anplied éhap iiphacomes pesitianed betreen theh oealbno glengas (adheswe

4] B8 R T4 Ao B3 0813, £ LG TG i

cadoured polyylyme fpaﬂmldshH)OﬁEﬂM(Hnm e.250Rb&uER Eufodgb France/Estapor
Control s valid j.f the anti-RBC coptr

D EBRRAIY eera e B BHPT BT oG BRlp SRTERAORAL Py o the

HiRISP PRSI mbBBfahy dBR oV R] &cﬁ'@'the( FARWHY bordittl élBments are
the erythrocyte blood rou 0 control (indicator

applierd UpiagidoMisPasiesTy mge §9o)): | antkAapmibadigy - clone Birma-1

(sggﬁjrg?csfseﬁ 1bSal h\ﬁ lﬁ%mto%lésg%&ee% b &%gg_sgaﬁ@g, NEAbSR): anti-

the polystyrene particles
AB Oﬁﬁl’b@@lﬁg% cbhePEBEGPRBRE,/ BOFBAMedion Diagnostics, 010062); anti-

ergfbe AT W ptes A0 A tEdion of Alyisiinen BBC katkland 20914139

bIood group antigens, red dots (positive) or the

al nost white background col ouration of the nmenbrane
In the same manner suspensions of erythrocytes ghosts of the blood group A, B and blood

group O (produced from erythrocyte concentrates) are applied in the indicator zone

region "serum cross-check” positioned on the HiFlow Plus 140 membrane.

The positioning of the bonding elements of the indicator zone region "serum cross-check"
commence with erythrocyte ghosts of the specification blood group A in position x=3
mm/y=10 mm. All other bonding elements are dispensed iterating at distances of x=3
mm/y=1,5 mm from the position of the erythrocyte ghosts of the specification blood
group A. The erythrocyte ghosts are dispensed as 0,1 - 0,5 % (v/v) suspensions in 15
mM potassium phosphate buffer pH 7,5, 10 % (v/v) methanol.
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(negative) are displayed at the respective positions
in the indicator zone region "blood group
determi nation". The correspondi ng i soaggl utinines are
characterized in the 5 indicator zone region

oss-check" by an absence of the corr i n
L(ﬁﬁ&iﬂ ?ﬁ@@ﬂﬂb oagglutlnlne4ﬂs absent the %ﬁﬁﬁﬁﬂmm&nxm
correspondlng and is characteristically stained.
Exanpl e 3: Sinul taneous bl ood group determ nation
serum cross-check and anti body detection test on
The pogitienihg ofGhertoddiag iedli’m%le(nfs bhﬂlelt aslidatog ®heé iragloﬁr MBlood group
testing strip consistg of an a cation, zone
detFiBs gy <o nees gy igh! Fitisfh an BRSO ITHA. ‘min/y=20 mm.

AME&JQéraElﬁ‘ﬂu%f eléighntd H&edlé\ﬂehéédpi%rﬁug‘ &l &War%eé’%f RED h8=1,5 mm
cut to size in 15 strips sized

from the ppsidergefthe antp auitiodsd nhs dﬂélthynapfoﬂhp @nltlhﬂdb' @regperformed in

1Sk B ISR R 1 % 2D b il i

aifholy é3, agi-BgnabaiyspZ nsAB antipod ADA28i-RBCadtbgdy 1:3.
digitally staggered in the indicator zone region
sub-divided into the indicator zone regions "serum

AGEOSISpHBmE HAABSHAQRem el BUh&fbrahdd KX UABd af £0°CBr 20 minutes

aqi%ll cation zone) and "bl ood group determ nation"

ugsegpently stored ptiransig pir bumidity ynoth pgrformaagecefiths testode the two
eddS U106k afeeﬁlytq% o e Sapﬁhﬁﬁgﬂ lerln%1 919 qgsogﬁio%héddo@chlelcher & Schiill,
ery t he

Suspensi ons o0 rocyte ghosts
3P ered L atliSommbs adhdsigelp lprde to thegoemgaoupitiha 3 hineosdrlap. The

bl ood gr,ou L. ood 0 -formul a.
orRieatin ioae S RPaARITF: B8 PR SueRbL B RS Fupsines of the
mBARAN¢ GetRe bdtesive @b;bhcaeion bt 99 ﬁmowwdeoadﬂbhwgtgsl(aedalﬁ,’M) in
(detection cell 3), wel |l as anti-human |1 gG |1 gM
PEHiRRY=2 M hunman IgG, goat anti - human | gM Slgnna | -
3382, 1-0759) as control; indicator zone region "blood
group determ nation" - anti-A anti body- clone Birma-1
T¢stBatwhogi cal s, TLJO105); anti-B antibody - clone ES-4
(serol ogi cal s, NCA0201); anti-AB antibodies - (clones
AB6, Ab26, AB92 (Medion 30 Diagnostics, 010062);
Aﬂtﬂbbagﬁlayddﬁécﬁﬁpléte Hddd Bagedas Ga[cﬁidbialn g G Foraké b&balokst 100 pl

i -h BC,. Rock] d, 209-4 VWO 2005/ 005986
st ? BIRg NG A |p b BRI Slestspe paostios or

- Diteat i BRIV Ofis biRiIcBdhd Q%Iﬁlcﬁﬁi?n{‘kéne"f OhbB& the"Blo6AHAE teft the

zone region "serumcross-
application zone rinsing is performed twice with 100 pl Enlisstil in order to remove

unbound erythrocytes from the membrane.

Result:

(a) Controls: The test is valid if the anti-RBC control (indicator zone region "blood
group determination") displays a clearly positive signal (red dot) and if the erythrocyte
blood groups O control (indicator zone region "serum cross-check") is stained

characteristically purple (gold particles) or in the colour of the polystyrene particles used.
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starts with erythrocyte ghosts of the specification
bl ood group Al in position x=3 mfy=10 nm the
positioning of the erythrocyte ghosts of the
speci fication blood group 5 A2, B, O follows by

at distances of x m1y=1,5 mm
Ot% e‘kﬁéég&gz\ééﬁ t he erythroélgte ghost s of the%ST/tEPZO e7ss
ce ‘ I proceeds in position x=11 nmy=10 mMmt he

G5k il ’fésgﬁ' eidhs Of)eééﬁﬁlrﬁ%ro%ﬁé ?%yeﬁa ugpﬁééxﬁ %{*Eh‘é Ef‘spgcg%vgt%ﬁeogd group

ardtigenk, s&c’edutse@onﬁv@ o? theralyiosd v&ﬂmﬁmek'@h@md rcylohraﬂoy béthe membrane

%host ed as .0,1-0.5 @6 /rb suspensi ons "blood
& ﬁati"ﬁ ‘ﬁ'ﬂ’c‘ ep?‘?&%"ﬁH&“t gosiiansdp leglor zgne fpesgn “oloo
gxbu{) Vc)etdmmﬁ@i Tﬁeec&méépoﬁmﬂ@nsdag@hhﬂi%ﬁmd RRatb&SriRE in the

1 mxture in concentrations g/m in 15 nM
mﬂtﬁi@g EPRmicpiens pramerssioheqk plm ap, absente O%I(ewovr)esmndmg band. If
of
RN Rnine FE hsD TS Rl i AL S BB RIS
commences wWith the anti-A antibody in p03|t|on xX=4
nml y=20 | 15, ot enents_ar
EREER o by irieat i BB ARler B TR itk and apiiposy
to the pldctiom@st@n rkdipieaRdti - A anti body. The dil utions
of the anti bodies take place in 15 mM potassium
phosphate buffer pH 7,5, 10 % (v/v) nethanol as
Plo@hdiRWSF tRMEsinAs@pt | body 1:3, anti-B antibody 1:2,
anti - AB anti1 body 1:4, anti-RBC antibody 1:3. 20 The
menbr anes, after dlspen5|ng the bondi ng el enents, are
Tar keggn ?s[“n Zgonrpls[c]m Séalatlipf' ?,Holnl Z(Erﬁ:eségbsﬁg §1n tzlgx%zég%ne dand an
atperption Rapibn, :“Meﬁlbﬂmcfﬁllﬁthé itgdealtiltiport MHFRPOPILE 063 @ O Resize in
an abso t|on ad ( S¢ er & Sc [,. 300) slzed
steps e dngf] mpsx 4 ﬁl@g. WJ éﬁ%ﬂﬂdéﬁy} @c{] ’fﬁJé’ AapledGrig a gupport
la?er"(ﬁ&ék‘i’r%@h@& c.gl 8¢ GO 1 154k 'opﬂ 2 AQEE bSthe ‘%Qﬁ&@tlﬁﬂdfnﬁ%ﬂgments
he renalnlngynenbrane over the entire width of th

arprepipliednisines digpaniser, agha£13280 élépldmd dtglt@liy eﬂag@me@dh@suwcator

O%L rr%&gﬁ Eﬁﬁ %w@(%:%@n{o t 2 ag 5 0? ezgh t "s%@vl &)smeck/agtlbody

dete@tioi' h@ridimelcio sharmpdeatidrofonehénd 'eﬂctoqogrome deterhdifation" (distal to
undi ) ut ed bl ood or blood diluted 1:3 or 1:6 in
they ppRCAN 298¢k er (Enlisstll, Medion WO 2005/ 005986 47
PCT/ EP2004/ 007525 Ln\ hhh\ bar deh1e13011212005
Di agnostics or diluent 1, Di aNEdL is applied in the
Inélsgﬂor CERE O Fegian €' seramc erossehedkintibpdis defestien't he Suspensions of

er%ﬁ r'sﬁ%a@ %%F PF&@%gédéﬁéa‘u%H blobdPEbd P A TESlodd 6 Wt Blobd Group B,
blood group O, blood group O Rh-formula RyR;" (detection cell 1), blood group O Rh-
formula R2R; (detection cell 2), blood group O RH-formula RiR; (detection cell 3), as

well as anti-human 1gG/IgM (goat anti-human IgG, goat anti-human IgM, Signma, I-
3382, 1-0759) as control; indicator zone region "blood group determination” - anti-A
antibody- clone Birma-1 (serologicals, TLJ0105); anti-B antibody - clone ES-4
(serologicals, NCA0201); anti-AB antibodies - (clones AB6, Ab26, AB92 (Medion
Diagnostics, 010062); anti-erythrocyte antibodies (rabbit IgG fraction of anti-human -
RBC, Rockland, 209-4139).
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renmove unbonded erythrocytes fromthe nenbrane.
Thereafter 75 it anti-1gG@ AAM conjugated gol d
particles (20 to 40 nm Arista Biologicals,

Cd GA- 0800, Cd GG 0800, 5 CA Gwi0800), 1:10 (v/v)

wd Jobidesbsk N TBS, 0, 08 ngelaghngong 5 géalb“”]?xnﬁﬁﬁmmmwxw

LARRbALES 38 B R0d e applicati Instead o
gold particles it is possible also to use col oured

pol ystyrene particles 100 to 400 nme.g. from Merck
Eurol ab France/ Estapor. Once the gold particles have
Th@msitidnélgaﬁ phei tpmtlingreleneanis, ofttllmanmea:lbr ame rd:gorohemmgaksqcheck“
rinse
spl S8 B Her ghOR-C 8 W, Sodkfiealon Blond”bippp B Positon x-3
megyr Fohm{ tediosiofing 20 B e@throcyﬁoghaﬁg of the% étﬁﬁéa@n@h ®lbod group
‘bl 0od @)oup detern1nat|on dlsplays a clearl

Aﬁo]§1 Qitolloves Bynitgratigney &&nfe%qfd(ilsnmhﬁ Renint The @@ﬂpgwg of the

dy®d gildsRdbec@t %teéﬁp%elylll ]!arocée[3§j b g&:ﬁ‘ﬁ 17 QAF Bﬁg’&ofb mm the
serum Feverse grouping/antib 3 I's ‘stal hed

pestiioningt drthe eiythapéyge phostd of the detdctprawlhsal re'si)S @sr wiel\ af the human

Igﬂ?llg]ﬂ)lllltegt?s dio nxg‘ ! Xf ? !%%{/%'g C%ehsn us%e er rocxte el ghosts are

con case bé
disreated 43 Ct,he Scaas(e/vo&u@emmsdm 1efmrb1|pm§s1gmqﬂms1ﬂﬁtehl@«ﬂea oH 7,5,

nt|b i es staining of th
1§ bl Fhad e B et é&@é@%ﬁ@él%@s SilHapetire ingfiRpeptrations
of 30 I dngl inrl@'lﬁlaltrﬁﬁasgigmzpﬂﬁ%ﬂa?egdu%r HE'3m W{QW)SI{%:thanol
groupi ng/ anti body test" conflrns a correct test
performance. The indicator zone |V (erythrocyte
. | l. 1
T BSSorRh BF (AL SHR clfhefhs PR HGCRRNMAR wekly blood eroup
dﬂmanlmtlbin'actonhm&wéemﬂﬂhmggi Ataintibditbﬁinqiosiﬁon b= aguﬁyaﬁo mm. All
tﬁntlbﬁdle nmust be yres [ at at i:,east %f
PR S IRAFCHE SHPIH é)y\rterat\?rl st gfsfaniensg % 3gpm to

thé g@éiﬂﬁﬁof thé ahtiASaritiHodRt TR GIERAE of ﬂh@ Anfitiesitikel fI¥RIihd5 mM
Test results: Dependi ng on the Fresence or
O

p%@g@momhatwf&énﬂéei |10é43 B\l/@duetgam@b@s Hawb:gamisA antbody 1:3,

o RO A R B R n b

respectlve positions in the indicator zone region

"bl o det er m ", The corresponding . o
TheTpaRird] SR S PR BE bolis et s Ty B frimges at 40 °C
and GOsefRAQ Btor&PAtWih M QIrHRnGdiQURitN She 1Yt i§ REbe performed At the

characteristical purple of the gold particles in

end dfisilge the ppliication somcean gbwosrtion pad Seklcicherodr Sehilly ﬁ%ﬂ) sized
20RP$ ¥, X¢ &EsiPAY bofiddSo lﬁ?&%ﬂemﬂn@né%tﬁg%%go&%ﬁgp. The application

zone is separated from the remaining membrane over the entire width of the membrane
by the adhesive application of an adhesive strip (Tesa 4124) 1-2 mm wide in position y=5

mim.

Test batch:

Anti-coagulated complete blood is used for the blood samples. For the test proper, 120 pl
undiluted blood or blood diluted 1:3 or 1:6 in dilution buffer (Enlisstll, Medion
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Ln\ hhh\ bar dehl e130112\ 2005 48 PCT/ EP2004/ 007525 t he

absence of isoagglutinine no signals differeing from
background are detectable in those positions. |If an
irregul ar antibody is present, one, two or all three

di cator zones which include the eryt
2°g€§‘ﬁ% oiReeslet ector cell st}l 2 or 3 are st ﬁﬁ%@“@%‘mm

the characteristic purple of the gold particles or in

ﬁn&%oé‘tf%é%ﬁﬁm%ﬁ% rl?lgfr%%lgz&t é]};l gn I 89%&?)8;?&1%2@966 the blood has

IQ‘fEth@ rapplicaion close kinging\ig rpsﬁom@ﬂaupmmgfjth arg wln]EmItsstﬂym order to

det ecti.on,test .for_ donor duct i
BRI P i TRER o meriPeeor Topeeop of Arlsc/and
c@@ﬁa@éﬁ%ﬂl@@arﬁ@lei tm} t%tzlll)uﬁﬁ udhﬁta)BlolngEEcaﬂsgﬂGISW 0800l CGIGG-0800,
pore Hi Fl ow PI us 065

NP T8 Gt Sy At st RS S yyuminee applicd
ohtBthERHpBEatBANSRe. Ofnsﬁeg@of t‘ﬂg IgBl% Ftl (%Q?IS 9§1ﬂ alsg Itc??éé coloured

group 15 determ nation’
pelhistyiene portivios 190Gty 409 tirg @rg,J froar Mss:k Em@lakfmwﬁategor Once the

t the,foll
ed1F ety Eleging il achg ok o s ROCIGh sgsed e o
twiB wilbht 20 pSespetlisi ons of erythrocyt es ghosts of the
specification blood group A, blood group A2, 20
bl ood group B, blood group 0, erythrocyte ghosts of a
RBJuxt ure of the cells to be detected 1-3 (see Exanple
2) as well as anti-human 1gG@ 1gM (goat anti-human |1gG
goat anti- human IgM Sigm, 1-3382,1- 0759) serve as

a?ontéu tivls: T’Fﬁe %Qt 'stvlal%] lfqge QI(U-RB% é%?lﬂ-gi H tgrnz%% %(IP indicator
(_[

heTnarcat o serum cr 0Ss
zamh e@qémrﬁlod&bgixaup dstbrmma:tn?rmermq:lwstmclwrw Ihfsﬂﬁf}é tsng@lhest dot) and

..0f the_s i ficati nblood r |t|onx25

if ﬁfw gt @C?Ffﬁﬁ\’lmetrﬂo Bicator; %19 ofy h@“‘é’#@ft aGgian gicBup geverse

er@fipihHentiboRS Gedth)CAt étﬂﬁe@k@&&t&[sﬁb‘ﬂﬁurpﬁ (d81d §aﬂt1t:l%§)a$leﬂ1 the
at di stances of x=2 ositioning o

calows of the prlptyrers @qﬁb@@%used The am-i&g@igé%@pnurwen@é i @ch @ase be
stgﬁéde&hﬂhgtniggtht Jsé‘lﬁ? %ge@%n‘?@trlbﬁﬁ E;%ﬁggt\sﬁf §‘v1ﬁ( A‘cg Egeggﬂé%ntilb%dies

thmtayrrdgl pSthrsnnd'Elamr eyt imr m;pﬂae gheats Oﬁﬁiﬁeldﬂilglﬁﬂm Betitle dsdicator

zoBh 5%%%t SZ%% v)gl;s 'gr_ﬁpu%g] Y /a%?}Eocl%ntfzg}S?W%E%%%ctut[:nﬁé)erformance
T}%nfﬂdxoﬁtbﬁ%ny\@VZQQﬁﬁ@QﬁQ@mg@ i EPoﬁQQ'% @@Zﬁ%@aﬂve control for

isoagglutinines. A staining of this indicator zone means that besides isoagglutinines also

irregular antibodies must be present, i.c. that at least one of the three indicator zones V,

Vi, VII must likewise be stained. If this is not the case, the test is invalid.

(b)  Test results: Depending on the presence or absence of the respective blood group
antigens, red dots (positive) or almost white background colour (negative) of the
membrane are displayed in the respective positions in the indicator zone region "blood
group determination". The corresponding isoagglutinines are detectable in the indicator
zone region "serum reverse grouping" by the characteristical purple of the gold particles

in the form of purple coloured dots or in the colour of the polystyrene particles used. In
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Ln\ hhh\ bar dehl e130112\ 2005 1g&@ I gM anti bodies as 1:1

m xtures in a concentration of 50 g/m in 15 nM

pot assi um phosphate buffer pH 7,5, 10 % (v/ V)

nmet hanol . The positioning of the bonding el enents of
wWeRod/Ridéggat or zone region "bloood group S permpagos07s2s
LEShSLARah Aihos starts with the anti-A anti body 1n
position x=3 mmy=20 mMm AlIl other bonding el enents of
tHefbsbidi 3Rk lﬁgﬁ‘iﬁe %BGSEQ'}a?sO@l{ﬂ%% rﬁﬁr I?Jcﬁ?ro@ﬁd are_detectable in
di'stances of %= meal y=I',5 mmto the posttion of the
these positicamst iThodipregiiheardibody isopreseof, onfhigwartr ial dlaiee f the indicator

B HRAOAE B R P PRI R R 08T b by
tiervhbraBedsticd fr@sly of th, gohpdrtidEs anihithoelouk: of theagdlystRBKe particles
agtibody 1:3. 10 The nenbranes, after dispensing the
"59ndi ng el ements, are dried for 20 minutes at 40C and
thereafter stored at constant air humdity until

testing takes place. At the end distal to the
Exppplectit | Imukaneousn rbledds grqypi defeppaivat{o8e Isemirc lgegss-gheck (reverse
Schol |, 3 .S [ [vely applied
over | appi%gaqlﬁgzaﬁgﬁ%trﬁjgﬁgagtf%%gﬁtﬂ%ﬂdgz’%gﬂppl i cation zone
is 15 separated fromthe remai ni ng nmenbrane by the
adhesi v apgl ication of a 1-2 nmwide test strip

0 et SD5si ti on y=6 nm over the entire

menbrane wi dth. Test batch: 20 The test batch
corresponds to the batch in Exanple 1. Result: (a) o
Incprincinde ghe stmetureeafithe desy siripgorrpspohds Wrihe stRBIre @ theolest strip in
Eﬂn@ﬂé SaLQL (SR o e M\ﬂi GRl ﬁfFlov@%’ltﬁ%@ SHAR 1535998 x 35 mm
group determ Rat'l on di splays a clearly posntglve
(valihedgilf;r o¢). ddthe adichtbr tzheesaof thel @dAchyMzomn tregidn "blood group

de&%rgglia%%te'ﬁgceég%fly Ibt8d§}rg%rlgglgg Ir oﬁi(l) ;]tﬁf: ;irelgilcgtgr rggelgrlil Mserum cross-

cHeBRBRHaY kext" dod IFY0, P dlthe folelvtheRinliing leR$ienlard dispensed using
stained In the colour of the polystyrene particles

a gispsserThie. AR G@dYM control nust in any event be
stained so that in the case of a person of blood group
AB, who has no irregular 30 antibodi es, the staining

Swspertsivins of pjiteatytes ghosie of thetshecifauiph btoed bmpntk bidod group A2,

oI E0uE R BRpd atshp by b EE Gt SEF BogR Ll ER1D bgsrectd
1-2Q6k/ BLRYE6 25@s well\Bnidantahbe RO (dod 280Buman IgG, goat anti-
human IgM, Sigma, 1-3382, I-0759) serve as controls.

P

The positioning of the bonding elements of the indicator zone region "serum cross-
check/antibody test" commence with erythrocyte ghosts of the specification blood group
Al in position x=2,5 mm/y=10 mm, the positioning of the erythrocyte ghosts of the
specification blood group A2, B, O is iterated at distances of x=2 mm/y=1,5 mm. The
positioning of the erythrocyte ghosts of the mixture of the cells for detection 1-3 takes
place in positions x=10,5 mm/y=13 mm, that of the human IgG/IgM in position x=12,5
mm/y$14,5 mm. The erythrocyte ghosts are dispensed as 0,1-0,5 % (v/v) suspensions in
15 mM potassium phosphate buffer pH 7,5, 10 % (v/v) methanol, the anti-human
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PCT/ EP2004/ 007525 performance. The indicator zone |V
(erythrocyte ghosts blood group 0) is a negative

control. A staining of this indicator zone denotes,

that besides isoagglutinines also irregular

gs nust be present, e. that at |eas
%&%ﬁ%ﬁ@mhmM ator zones V49 VI, VII nust i Lpec\?wiﬁﬁzo‘a {7325
stained. If this is not the case the test is invalid.
Lt : G .

AR ad it B8 1L B PP B L AR 56 B0 ERANGE 18 gt potessiom
pbisphaté paf§ar ipHve), 10 e) mbthastl. whi t e backgr ound

col ouration of the nenbrane (negative) are displayed

in the respective positions in the indicator zone

The gosifioniddIef (EOHORGRL HMntats 60 &@indickdt NO8e &€gon "blood group
detectable in the indicator zone region "serumreverse

determypasiop| pgres Whtth%al&hér%bw ‘é‘tl?oéltlﬁﬂ P enBly A grgolAd] other

b&ﬁﬁﬁé Qﬂeﬁ“l%nﬂs nofthﬁ nlcHoPzoR R Qispl lanfegeratg&’tdﬁ fgtaﬂc@s of x=3
he col our of the polystyrene pafticl’es used. Tn the

matﬁ}a%hﬁ: eunfto & pesitinggdiuthe mntie amtibody g idiesditutibhseof tlng antibodies

und ar e .det.ect it
PR3 RSB LR BEL R sS85 5B b o o
arith Aeatiefdyt1Fe ahnd aibody z:0Nsi-ABGhtisidyd :4 hﬁtl%@ Bitboyy €:3.
ghosts of the detection cells 1, 2 or 3 are stained by
the characteristic purple of the gold 15 particles or
Thenmhlﬂﬁraﬁéy Qﬂlér cﬁﬁpeﬁﬁﬁg ﬁﬁl%ﬁgﬁﬁg%ﬂ:ﬁwﬁér i RS f4SRminutes at 40°C
Exanpl e 57 Sinul'taneous group determ nation and
andlthereafiep torsid ait adnstant ain humhitl ang! RYInErids placonAbthe ehddistal to
| f

s 33bRadbf L. 0I5 pid [SRRISECR. Sorafl 389 s 45 x 15 mmis
acmbsoerlptappmed oegilappingMhgbmembanefbyt Beminy peThYl hpplipaidd zone is

H Fl s 065, are cu to.si 0 X .35 .
SeBP‘"ﬂ@ﬂg’f%‘h e(fﬁ“&ﬂ‘f}ﬂ ‘é‘ﬁ’& Rae by ;}‘)% ﬁ‘ih@s‘ﬁ? aPR{AEY) 9%?31 2 mm wide
tea%&ﬁﬁ(q“emlqmnwmﬁ b=k B bved thd RARKINBALSNE RhdeR, 9. Of

In the indicator reglon sub-divided into the
|nd|cator zone region "detection of infection
TaREke).s" (proximal to the application zone) and "bl ood
determ nation” (distal to the application zone)
dots each 0,2 I, of the various bonding elenents are

ap |ed di a ona I u g a di spenser, e.g.
THRs 55 Ferr Aot 45 b3 BEBRS 806

Result:

{a) Controls: The test is valid if the anti-RBC control (indicator zone X, indicator

zone region "blood group determination") displays a clearly positive signal (red dot) or if
the anti-IgG/IgM control (indicator zone VI, indicator zone region "serum cross-
check/antibody detection") is characteristically purple (gold particles) or is stained in the
colour of the polystyrene particles used. The anti-IgG/IgM control must in any event be
stained so that in the case of a person of blood group AB, who has no irregular
antibodies, the staining of this indicator zone in the complete absence of other signals in

the indicator zone region "serum cross-check/antibody test” denotes a correct test
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I ndi cator zone region "detection of infection markers"”

- solutions of the reconbinant antigens (Syphilis;

TpN 15, TpN 17, TpN 47), synthetic peptides of

- of the gl ycoproteins gp-14, gp-41 (
L aﬂgﬁi@\lgﬂ)@G (H V-2) re?gn‘ol nant HCV ant |]Jgéler%épguom07525
(G100, C 200, C33c, C22), nonoclonal antibodies

ATl sl 0Ly AT SO0 s  wosin

C(lnt@ﬂ’59£) ﬂ&mngmft llhcsl mﬂlcatodlzom denates) ehateypisidas 'isohgglatinines also

£m na ant i t i bodi -,claon
r%g}ﬁéi apRoRiel o bE Bresent s pba oast 5 OB fhiés i sstor zomes V.
Vi YN enusBikewi SectietAHdC af Ghis is NEARZELY theaddt is ifbalid.
anti bodi es - clones AB6, AB26, AB92 (Medi on
Di agnostics, 010062); anti-D anti bodi es - cl ones

;%DA/B/F&%@SH&SSW Né@ldin%sh Rhith g o?lg%lg%:l{gé g{ e rgépg&% blood group

agtigens wdydohw (osities) anthebdmm svhite dbligroundgGlofuration iof theafiembrane

09- The i tionin
BRI PO 088 T RaBGRL L. o
cbrf&p@ﬁﬁng)ﬁoacgfglutlghfee G?el dkhfbcfmrelﬁﬁrtifie inglivaroe ﬁﬁ@érdgiohh‘serum reverse
ptides. of the specificity H V-1
g@ﬁm&&) by theyseraeteg i Rupls A eaeld acicles in deriai B ﬁunpl?gstamed
d&k Sﬂﬁﬂh@ c@b® iR ene ﬂaﬁﬁﬂ@tdsw Btthtgélﬁ:ﬁ’d&ﬁﬁn %foag(g‘h?tmme

1,5 mmto the pdsition of the indicator zone
norﬁénalbdﬂﬁﬂ@rln@ fremémkﬁrgunslf arg fetediphde buthose positiess. | In\vhfapresence of

argirlt%glglgllszglﬁ%bg (_)Sllfl=1lﬁ g\?g Lﬁalfﬁ&%%@%e?\h@%&?bh@ % g)(: Wg the erythrocyte

ghvstshdniod detédnxan aalis i, mmm adegﬁ“ gy thaichiractedsiciprge of the gold
co centr g in 1%ﬁg¥l§ﬁoa35|un1phosphate
3Hfifleser i 6700 wRopge YWERPF\??“ H The

p05|t|on|ng of t he bondi ng el enments of the indicator
zone regi on "bl ood ?roup determ nati on" comence wth
Examaplar i -Smakencoubload owipt ideferminatian mnd ydetectiom ofylinfection
ot her bo el enents of the indicator zone region
are iterating at distances of x=2 25 mmiy=1,5 mmto
t he position of the anti-A antibody. The dilutions of
Pt e anti i es roceed in 15 mM pot assi um phosphate
2 cstS SIS o4 (vI v) et hanol as fol lows: anti-A
anti body 1: 3 anti-B antibody 1:2; anti-AB anti body
1:4; anti-RBC antibody 1:3. The nenbranes after the
Thei te¥estransrgnest efiaa appHention zene marindicatay zongrtpgign A a absorption
u t
rob RneRhges 30t Do AORSUSSARNSTEAY 084 B0 BypB RIS 3ih 55
mm dimensions (width/length; x/y) and are adhesively bonded onto a support layer

(backing sheet e.g. of G&L). In the indicator region sub-divided into the indicator zone

region "detection of infection markers" (proximal to the application zone) and "blood

.group determination" (distal to the application zone) dots, each 0,2 pl, of the various

bonding elements are applied diagonally staggered using a dispenser, e.g. AD3200
(Biodot):
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end distal to the application zone an absorption pad

(Schl ei cher & Scholl, 300), sized WO 2005/ 005986

Ln\ hhhl bar dehl e130112\ 2005 52 PCT/ EP2004/ 007525 15x15

mm is adhesively applied to the nenbrane with a 3 mm

The application zqne is separated fr

m;ﬁgﬁgo\m§ ane over the%gnti re menbrane ng?)ﬁ'é%gmmszs
the adhesive application of a 1-2 nmw de adhesive

IRhidatd? Aoh€$8uib 2dekechiBn Q)?Sirqfeh@ugh Xﬁﬁ(ep%m- gbl%ﬁ)%& é)l?eﬂié: PicotBinant
bl ood sa es anti-coagulative conplete ood lots are
anftgsds (SphilishelmNeds, Tedddér TpBIl450dsyinthetip peptalds iofisauetmes of the

| icati [ il uted [ 1:3 pi
SRBH b, BLF s T (BVALER ShnB s, BioBbrosgicy
atigefld (@200, G200 adRd)C22nBéndchRabbaivddBasHBeAS) dsh@eil @s anti-
tion zone rinsing proceeds twce with

appl i ca> 100 |
ke LM (pab patishuran feth @eai anbiomwmen IgM, St 136 82,11 7P) as

SRS TERRIARE zonbNEEBh MBlbod g‘gyulp RierRidBid "W £ antibodies - clone
anti-1gG@ A/ M conj ugated gold particles (20 to 40 nm

Bppiash os@plokisalsc Alld0106E Ganggdoantibolies 080me ES-4 (serologicals,

08Q0) , 4 ¢l eq. 1: AR Uy .
ge 0a |)he%9%jﬁséj%l'ﬁaf%%d’lljer§i h]cgosf’ (%é&} Ga%ﬁ}g}—lgs%% @'(I)en ] Oungcziﬂ)tla ostics,
0 yied); pantiile laasbodiedr i sloaeBILOIMYESPI S(SNAIIBSatbQDB afittbodies -

appl.i i ' | ' Lon_onto the applicatiopn .. )
0125%&5%9{1@%5@? ?W‘%%?% (Sﬁml?ala?%saqf&-e rogp e antibodies (rabbit
1gePgsdtidh 8f hfti-HERaCRBOUR §%iankiOfhd. 913490 nm  pol ystyrene

particles, e.g. from Merck Eurolab”France/ Est apor.

Once these have left the application zone the

AT 8 VS| TSE DO B Sy ekl o

infiretibn RBEkecyntomhencésndith ayathetiopuptides of thadpeificdy HBAE (gp-14,

region "blood .25, graqup determ natjon. i splays a.
ol P o 0 o Sy S P L SR e BB e Fiponse
it g 4t QiEtdrEbd S00LY Rln/f= NSl nfiRt@theZiBRioNlof tHeNgdiiieabPbone I. The
zone region "detection of infection markers") is

b@ﬁ%@qtgqﬁt%ﬂnﬂiyatgm@eg -Vogs® dispensed &1 sgﬁgbl@gochntrations inl15
0 It o}
L BoRR Buospart B pif 1.5, 18 REVAF KGR, 1B 3bbi A 1eGeM
antibsgiec in a/eoribbromtiog o 6 | gamitih JénsM poedsidmt shofpias thiffee pH 7,5,
f, L nearly white background col ouration of the
lqgé’r{ﬁ)%iﬂlgﬁgﬁm( negative) appear in the respective
positions. In the presence of antibodi es agai nst H V-

The positioning of the bonding elements of the indicator zone region "blood group
determination" commence with the anti-A antibody in position x=2,5 mm/y=20 mm. All
other bonding elements of the indicator zone region are iterating at distances of x=2
mm/y=1,5 mm to the position of the anti-A antibody. The dilutions of the antibodies
proceed in 15 mM potassium phosphate buffer pH 7,5, 10 % (v/v) methanol as follows:
anti-A antibody :3; anti-B antibody 1:2; anti-AB antibody 1:4; anti-RBC antibody 1:3.

The membranes, after the dispensing of the bonding elements, are dried for 20 minutes at
40°C and subsequently stored at constant air humidity until testing is performed. At the

end distal to the application zone an absorption pad (Schleicher & Schiill, 300), sized
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1, HIV-2, Syphilis or of Hepatitis B surface antigen
(HBsAg) the respective position is WO 2005/ 005986 53
PCT/ EP2004/ 007525 Ln\ hhh\ bar deh1e130112\ 2005
det ect abl e as purple coloured dots due to the

&kistically purple stgining by the gol CLCT/EP2004/007525

-ngm%hgfggwdiﬁmpolystyrene particles have been used

i ndi cator particles the respective positionis

15431 ﬁdls'aﬁ%égh% fﬁlgﬂéﬁ to%he }r;éﬁlbpa% YithYe fﬂﬁz %rfabcgﬁné Fl}i}nllcatlon

used. nost requent si I on
Zfb@gatsqap@mwdeﬁmmtbmrmmag inembﬁmetavmhmnmrmc;mhmhqwidﬂe by the

ontrol .(indicat i ndicato
Jhiee priefiontfar Sh it idsr oot B TR A in R y2 .
stai ned. Exanple 6: Sinultaneous bl ood group
_gﬁigggination and detection of antibodi es agai nst
T ocytal antigens 10 Production of the test strip:
In principle the structure and the format of the test
strip corresponds to the test strip structure in
ABbionsl smples Tumti-Goaglilsténcosonzete bﬂ@:@ ots are wedb- dovititetkst proper

bllge(% %a ﬁe 15'1%' tﬁgé’%‘qlcéﬁ)e ec? et H“T'ur%?cp %5 cglfjuée? gg §f }1 gtm dilution

ono

bﬁffﬁr(ﬁﬁiﬂﬁ;@ﬂl Med&mt Diggmsstics 6, dlupht IJatisMed). thireftind blovd ke left the
ndi n%ﬁﬁlenents are, di spensed ng.a di spenser,

a@%tjaﬂ% DOHIYBE HEETIS P Widh 4P0 EL)EEI‘%S% ibfrder oy @esei wyhound

rg&nﬁﬁﬁhﬁgg“ﬁgnﬁﬂﬁkﬁét t hronocytal antigens"” - nenbrane
O proteins of thronbocytes of blood group O having

di stinctive HPA antlgen profiles such as HPA 1lbb3aa5bb
AR L ESPRARRL2L UL e R P Lo L850
Aﬂisté)?EEBl)ogmslsCGGﬂGAI-(ROOJ GMIGGL@BOOZ QHGM-e80mN dilitkd el o (v/v) in
5 s S8 SR SO0 w b o S Gl ictes
on g DD e oo

Z08p¢ |In®eaaian| vbe@&lspartlelpb Helg alspeyiblgio ys@ smmsyi, 100 to 400 nm

d
P AL DO vl e Boa SRR B, BALIERATn

appb@tlﬁ)namne ahe GﬁemMneshamamncRB@am Ragidl aund, 012@&91(:41\8&) 100 ul
EAS ternatives to the nenbrane proteins of the

¥ Onbocyte it is also possible to apply reconbi nant

anti gens having the corresponding characteristic

Result;

The test is valid if the anti-RBC control (indicator zone XII, indicator zone region "blood
group determination”) displays a clearly positive signal (red dot) and if the anti-IgG/IgM
control (indicator zone VI, indicator zone region "detection of infection markers") is
characteristically purple (gold particles) or is stained in the colour of the polystyrene
particles used. Depending on the presence or absence of the respective blood group
antigens, red dots (positive} or the nearly white background colouration of the membrane
(negative) appear in the respective positions. In the presence of antibodies against HIV-

1, HIV-2, Syphilis or of Hepatitis B surface antigen (HBsAg) the respective position is
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30 features (HPA-antigen profile). WO 2005/005986 54

PCT/ EP2004/ 007525 Ln\ hhh\ bar dehl e\ 30112\ 2005 The
positioning of the bonding el ements of the indicator

zone region "detection of antibodi es agai nst

woiiRreyt al antigens” co ces W th menbranep~rrpao4/007525
LRGSR\ bbaens profile A | bb3aa5bb in position

x=4 mm y=10 nm All other bonding el enents are

d I - = = /s
Shanassefhpl phanil e ltsghoshudgh R MaR T e o
pattickentlE pelystyrene ipatticlsatharve bosresseld axniddichton partidies pensepbotive

L0.:SUi t .conc rat-i..,ons ,i 15 M .ppt assj u
pbflidh |l @1 e BRCGIE 3 R Borl ke IMBEL 3284 1R g by, fag most
fraquent kitmion,) gaeidlg M @aghtiveodh@ioni for allciafeeted matkea) oafy the anti-

in 1 ot assi phosphate buffer pH 7,5, 10 |
Igfg/@r}qﬂvﬁo%’?f r{}:%‘lg@ 1%9*1%@1 ‘ﬁgsc?‘tor PR geernt Hgteb‘%‘?fﬂioﬁ ginfection
RN sStaedt he 1 ndi cator zone region "bl ood group
determ nati on" corresponds to Exanple 4. The
menbr anes, after dispensing the bonding el enents, are
. O . .
EphBl. & Mmool S0 oy dEter AT RRERIERM ¥ FlBEAE geains
t he end lthrenisicgtal 4rvigese appl i cati on zone an
absorption pad (Schleicher & Schi |1, 300), sized
15x15 mmis adhesively applied to the menbrane with a
Pydidioa\eTihepst sklpe appl i cati on zone is separated from
t he renmi nder of the menbrane over the entire
menbrane's width by the adhesive application of a 1-2

Wi ShT [ = .
RDBHAAE GE PR IR KoBiEBr Sk 1o ROTHEAR K BT s
stosade fnolfxanipde $ 0dbe meivploezoneFegion esubektidgl inpethe inbidAtor zone

1 of, blood, undiluted or diluted 1.3 a 6 1N
refjop pBRT B Ptermihtend pad “galislign Srianipdex piethsp phrombocyte
arfligeab®N0,21u1 dotsodYREY foflb @ indtPhiliag elethehfi@r@@iBhdnsat sty a dispenser,
zone. Once the blood 25 has left the application zone
e.8i N3 PBdodedk f or med twice with 100 i Enlisstll in
order to rinse unbound erythrocytes fromthe

menbrane. Thereafter 50 pl of a m xture of
Indignior Egp@ ragion d'detpatipatod dntjmidibs pgainsichesmoc 2@l 4mvigdds" Rmeembrane

PP BB 9 5 BIRS e T R genoris s
asglPAt 1tb8aaIBboant HPAUNLIbLIEE ADReiled dnéi-HuR@inalgio)/IghB{gdab anti-
zone. | nstead of gold articles it is also possi

| ) ible
e, 66 @A EREmAOIEM. I8 1134 §20 159 Sreongalet | iflisaior zone

refiofl-"blood group determination' - anti-A antibodies - clone Birma-1 (serologicals,
TL.J0105); anti-B antibodies - clone ES-4 (serclogicals, NCA0201); anti-AB - clones
AB6, AB26, AB92 (Medion Diagnostics, 010062); anti-D antibodies - clones
LDM3/ESD1 (SNBTS), anti-CDE antibodies - clones MS-24/MS-201/MS 80/MS-258
(serologicals), anti-erythrocyte antibodies (rabbit IgG fraction of anti-human RBC,

Rockland, 209-4139). As alternatives to the membrane proteins of the thrombocyte it is
also possible to apply recombinant antigens having the corresponding characteristic

features (HPA-antigen pr.oﬁle).
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WD 2005/ 005986 55 Lnl hhhl bardehl e130112\ 2005
PCT/ EP2004/ 007525 from Merck Eurol ab France/ Est apor.
Once the gold particles have | eft the application
zone the nmenbrane is rinsed again once or twice with

Ny isstll. Result: 5 The test is valid iEICT}EBSO04/{)O7525
L ba /el (1 ndicator “Zone | X, indicator zone
region "blood group determ nation") displays a clear

i tive. si i ) - | QG GMy e
RO e R B, 6B i Or Wy MlRaP o Splgf ftetion of
atitihetlies tagainst shroanbbéwad dinGgerat) abmsiences withndaermtaad proteins antigens

ant i SHO I tai ned chayacteristically.putpl old
pfis PERO L 3ibR i RS or PRt i A L 5B bBrdipd Heménts are
dRpérstd iteRtins adldistRRs B ixRg, SO/ RS IHhNSBREE pHNiti@dDSLMedndicator
of the respective blood group anti gens red dots

2qn50ksi Tha/Ryndie gleraenst able infirater Taek §iaadibkare dispensed n epitable
cHcehiiRiolB T ARR1 F)S‘Iﬁ&ﬂlh‘\ }?ﬁa fhe bﬂﬁé@%ﬁ‘ﬁ%‘? flb W (%) methanol, and
IRt he se podi es

respective positions. presence”of anti
thegatidsiman HgGApMdeantibddiemini gemsertttagion of p2 pindn J6snMi mrassium

| S [ ky .t.h rpl.e staining characteristic
pt?oosphgégﬁ'gﬁ%gr |’%’I‘slgs%$wa)e'3§#‘3’?%1ﬂpl e 15 col oured spot.
I f polystyrene particles are used as indicator
arti.cles the respective osjtion is stained.in the
T patiHonjpe éhiogpvgtlw\éwn%aﬁ thel wdicgiop gong)gsgion "blood group

d&&%ﬁﬁ%ﬁg%épmﬁ% ERAN044007525 _ _
Ln\ hhh\ bar dehl e130112\ Z005 Patent Clains 1. Device for

the sinultaneous and qualitative or quantitative
e ] [ . ral i f apal ytes,i.n Li qui o
ERERHAR, 8. Qchinf IR (BB % 9 Al aoc

arnsubpgjuemtiit stored zorenddt afrouniidizy aptl iestitig AResOpladdIeAt the end
Jiguid sanple, -at |east one group of at |east two,
disafieche 8pP BT S%P%ow%e(%eﬁe{cﬁm% ﬁa@ﬁ wiOPh sizp 1515
m#BlYARLRly MBledio thERSIMbRAE wAHESLS Rinl ORrkf. TR afptikation zone is
whi ch takes up the liquid after having 0 passed the
separgied ftase thegamginder of the membrane over the entire membrane's width by the

adhesive application of a 1-2 mm wide adhesive strip (Tesa 4124) in position y=6 mm.
Test batch:

Anti-coagulated complete blood lots are used for the blood samples. For the test proper

- 100 pl of blood, undiluted or diluted 1:3 or 1:6 in dilution buffer (Enlisstll, Medion

Diagnostics or diluent I, DiaMed) are applied to the application zone. Once the blood
has left the application zone rinsing is performed twice with 100 ul EnlisstIl in order to

rinse unbound erythrocytes from the membrane.

Thereafter 50 pl of a mixture of anti-IgG/A/M conjugated gold particles (20 to 40 nm,
Arista Biologicals, CGIGA-0800, CGIGG-0800, CGIGM-0800), diluted 1:10 (v/v) in
TBS, 0,08 % gelatine, 0,5 % albumin are applied to the application zone. Instead of gold

particles it is also possible to use coloured, 100 to 400 nm polystyrene particles, e.g.
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wherein the indicator zones are | ocated between the
application zone (5) and the absorption region (3),
characterized in that the flow directions fromthe
application zone (5) through the respective indicator

“ég?&§ogﬁ6a group towards ané%bsorption regiongkﬁk?ﬁgﬁﬂmﬁﬁ
L

& h@m@%&@g&&%ogre substantiarly 15 paralle
at least two different flow tracks are present 2.

I |
FrORPRICAL 6 gggigg/gg%ptrgatéh@ the geztaew.aeé Rfve' 4@ bWflication
zaedhd inembitana cskinfstdagaithorea ghtwio¢ witie 1 @0 phEnmhssirhb
i ndicator zone. 20 3. Device according to claim1,
wherein the indicator zones are arranged in a
Reédulxgonal V-, W, M, N-shaped or linear row. 4. Device
according to any one of clains | to 3, wherein at
| east two rows of 25 indicator zones are arranged in
ThdRs ik QWidir &ﬁ@&dt%@%nﬁﬁrﬂnﬂﬁcaﬁﬂgoﬁé A ncﬂ&ﬁl[n‘%one region "blood
lateral [y staggered and the indicator zones t he
guabp detewmnatianil digpleysaz cleagpaebitive signel Ged dnt) tapd dfithe anti-IgG/IgM
r g re be en. so, th
ccﬁl?rgt Rg’d%"\é%& gzno%e oﬁg f Ifq cgf\‘la?lr tzrotgé\ﬁreﬂo (fe eﬁ 1%n gq? %lg%oﬁ,g? against
tht'd’lﬁfbcgﬁab anﬂigélns'at i9rstaigetie chasdbtdristibalyi p.&plaC@@rdj bit@ickes) or in the
wher ej egst tWwo ro i ndi cat or

téﬁ— E"‘Yﬁ}"icﬁw%‘a“’(éﬁ“’@ FRARCHE oRcthe cB’FF%‘PF@ BeAbssge of the

reE tlﬂet BRLd ?89!&;9 bt %eﬁ? RY &ird ?p(ﬁfﬂge)t B 0 IZRRP Mdfe 3Bkeround
7 PCT1EP2004/007 Ln\ hhhl"bar dehl 130112\ 2005

cqlowgationt A rthe membrane (negativi) faredisplayaddnghd respastise positians. In the
h . ;
prg&ﬁ%fﬁrﬁq{ ? boics géei’n?s@g%q?mmcgﬂa? u&nt% %Ithé 25 Celgg‘% oggion 18

test oW tr
retdgnmagle Eﬁmﬂﬁ: pinple Gtﬂmmgndlam:lt@rstlz d‘ﬁlegolﬁ fartiddey Iaﬁd? as a purple
dlng f ?Ialns 1 to 3, wherein, | east amo .
cofBithepddy NriAvshrere PTELS o £5ed, 5 lsBloR REF IR e respecive

pdRitRRSREnsd Rrthd EfordroP metﬂ%@ysﬁﬁéﬂe' AldQRisépne in
different flow directions. 7. vi ce accordi ng any

one of clains 1 to 6, mhereln the indicator zones
conprise 10 anti bodies or antibody fragnents or

| ectines, antigens or antigen epitopes and/or cells
or cell fragnents.



8. Device according to any one of clains 1 to 7,
wherein the indicator zones conprise in particular
anti bodi es or antibody fragnents agai nst bl ood group
15 antigens or antigen epitopes and nenbranes or cel
of bl ood groups , A2, B and/or O
f@c\;g@(g ng)%b\?ﬁzoo? Devi ce accgpdl ng to any one of TCr AR
to 7, wherein the indicator zones conprise in
partlcular anti bodi es orpﬁgﬁk$ﬁg¥ fragnments agai nst
bl ood group 20 antigens or antigen epitopes and
synthetic pepti des, reconbinant anti gens and/ or

anti hodi es oy anti gne . agai nst .infective
trnr kP2 T e RS ofd Hg A DAt ferination of a
to 7pluwitigy ef Bndlfies imquatdoganwe;%m GG 3k $&ast Bne membrane (2)
partlcular anti bodi es or antibody fragnments agai nst

5 bIooH‘broup 25 antigens or antigen epitopes and

fr agrent SupfpefiBioRBBY (55 for ANCU Bl :

Devi ce ac%ogﬁfng to aﬁg?oﬁe o B%F@%ﬁghﬁg¥%ﬁgg?$éﬁﬁre n

al | the nehiresinesc ¢@up ofr dfleasaliivy iodingtos zomdfs, which are able to
pol yet hyl ni.trocel | ul or nylon. WD 2005/ 005986

e ot LrB e B SRR AIRA e bt 0130111 2008 12,

Devi ce acatdeddt bge Alsofpliyn @60 {3)Chisicintakds U tHelliquilh aftéd Maving
downstream of the  application zone (5) and upstream

10 of the i riRF¥AtlIndisAREZAES | east one seal i ng el ement
(4) is prv@l‘[érﬁﬁdh@ﬂldwﬂﬁ)r %ﬁ@ra?@ﬁ)cﬁt%)i be§v Vﬁ é%ﬁ#lﬁﬁion zone (5)
according to any one of clains Ito
dowrgidrtbaghsofptiph ecgdwa(B). isharacifriged rin th(an,) and upstream of
;SSI t;hg oﬁ%cger%nf?om giéec%ﬁgéaﬁlogt%gn% @Jtone all'gsgle%g/e indlcator
t o lnesbies gmupttdsneardoamalﬁnemtﬁm atgibin (93) (ﬂewdmckﬁ)etréﬁmbetanually

been a onto a sup for mechani ca
1 rei rﬁ%ﬁ@iﬁ%ﬂ*m af aSt[%@ |d&fg°r%{'5 @G%CFFW S §1§ PE&¥§tone of
claims | to 14, wherein the conponents of the device
are integrated in a casing. 15 16. Use of the device
2.accohpitamius @calf‘slylgmeﬁa;m lgIvéieregn thetipdigatof zanes ks so arranged that
anal tHe lte%t fl uﬁi} ﬁ;g h@ il tH ﬁlﬂow thr&[ ht :ﬂ)? n?orMaB%rﬂg %’cﬁcator
per f or manc 064 group det erm natd on
revemse groupi ng (serum cross-check) and/or antlbody
detection test. 17. Use of the deyice according to any
one of clainms 1 to 11 for the anal ysis of bl ood,

3. Device according to claim 1, wherein the indicator zones are arranged in a

Lh

20
diagonal V-, W-, M-, N-shaped or linear row,

4, Device according to any one of claims 1 to 3, wherein at least two rows of

25 indicator zones are arranged in the flow direction one behind the other and/or
laterally staggered and the indicator zones of the different rows are arranged in

relation to one another with a gap there between so that the test liquid for any one

flow track flows through not more than one indicator zone.

30 5. Device according to claim 1 or 3, wherein at least two rows of indicator zones are

arranged in the flow direction one behind the other and/or side by side and the
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20 in particular for the sinultaneous performance of

bl ood group determ nations and the detection of

i nfection serol ogical nmarkers or fragnments thereof.

18. Use of the device according to any one of clainms 1

“;mgmg%% the anal ysis of bl 9od, in particul %TIE9£004/007525
LR s izhanagss perfornancé of bl ood group
determ nations and 25 the detection of antibodies

agal Hﬂ%‘ca&h 08feC & &h%.’ %ﬁ'l’grenﬁrr(;\bsc%%la%t {o BPJ 95@9&3’5@ a?lranged
anti-1lynphocyte antibodies or the respective tragnments
t her eghowt Q. gaprtbare betwleen s¢ Het det test dignal foo anyofneaflow track passes
plur&Jhéé of gpal tea.oﬁ their derivativés in a
|i quigPHea e, aE8ﬁ"pV‘| EA95“°™0 W0 2005/ 005986
Ln\ hhh\ bar dehl e130112\ 2005 5 59 PCT/ EP2004/ 007525 t he
application of the sanple onto the application zone

6( 5) Bevigg aqearling t@ﬁ@lmﬁé%ﬁawgersgn)at dgask o grenps of indicator zones
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g.der 'ﬁéhéevgécording to any one of claims 1 to 7, wherein the indicator zones
comprise in particular antibodies or antibody fragments against blood group
antigens or antigen epitopes and synthetic peptides, recombinant antigens and/or

antibodies or antibody fragments against infective markers.

10.  Device according to any one of claims 1 to 7, wherein the indicator zones
comprise in particular antibodies or antibody fragments against blood group

antigens or antigen epitopes and fragments of thrombocytes and/or lymphocytes.

11.  Device according to any one of claims I to 10, wherein all the membranes (2)

preferably consist of polyethylene, nitrocellulose or nylon.
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include in particular antibodies or fragnents thereof
agai nst thronbocytes and/or 20 |ynphocytes. 23.
Process according to clainms 19 or 20, wherein the
anal ytes or their derivatives include in particular
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any Sﬁgw%f s &Fvideflgnithe mambigne (2 "at | east two types
of indicator particles are used of which at |east one
type represents erythrocytes.
Device according to any one of claims 1 to 12, wherein downstream of the sealing
clement (4) and upstream of the indicator zones at least one conjugate pad is

applied.

14.  Device according to any one of claims 1 to 13, wherein the components of the

device have been applied onto a support layer (1) for mechanical reinforcement.

15, Device according to any one of claims 1 to 14, wherein the components of the

device are integrated in a casing.

16.  Use of the device according to any one of claims 1 to 11 for the analysis of blood,
in particular for the simultaneous performance of blood group determinations and

serum reverse grouping (serum cross-check) and/or antibody detection test.

17. Use of the deyice according to any one of claims 1 to 11 for the analysis of blood,
in particular for the simultaneous performance of blood group determinations and

the detection of infection serological markers or fragments thereof.

18.  Use of the device according to any one of claims 1 to 11 for the analysis of blood,
in particular for the simultaneous performance of blood group determinations and
the detection of antibodies against blood cells, in particular anti-thrombocyte or

anti-lymphocyte antibodies or the respective fragments thereof.

19.  Process for the determination of a plurality of analytes or their derivatives in a

liquid sample, comprising:
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20.

21.

22.

- 23.

24.

25.

the application of the sample onto the application zone (5) of at least one
membrane (2) of the device according to any one of the preceding claims 1
to 15, 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.

Process according to claim 19, wherein the analytes or their derivatives are blood
group antigens -or antigen epitopes, antibodies directed against blood group
antigens or fragments thereof, antibodies or fragments thereof directed against
thrombocytes or leukocytes or antibodies or fragments thereof directed against

infective agents or antigens of infective agents or antigen epitopes.

Process according to claims 19 or 20, wherein the analytes or their derivatives
include in particular antigens or antigen epitopes of the blood group systems

ABO, Rh and Kell.

Process according to claims 19 or 20, wherein the analytes or their derivatives
include in particular antibodies or fragments thereof against thrombocytes and/or

lymphocytes.

Process according to claims 19 or 20, wherein the analytes or their derivatives
include in particular antibodies or fragments thereof against bacterial and/or viral

agents or viral or bacterial antigens or antigen epitopes.
Process against any one of claims 19 to 23, wherein the liquid samples comprise
preferably complete blood, blood cell concentrate, serum, plasma and/or test

liquid, for example control serum or control cells.

Process according to any one of claims 19 to 24, wherein at [east two types of

indicator particles are used of which at least one type represents erythrocytes.



