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.9 January 2007 1 5 Device and nethod for
simul t aneously identifying blood group antigens jdfigry 2007
invention relates to a device for |ateral-diagona
flow nmulti-paraneter tests, in particular in the
field of blood group serol o y, for the sinultaneous,
gualitative or 10 quantitative determ nation of a
plurality of analytes in a liquid sanple, including a
menbrane with an application zone for the application
of the liquid sanple, at |east two indicator zones
which are able to interact with the anal yte(s) and at
| east one absorption region which absorbs the liquid
after having passed the indicator zones, the indicator
zones bei ng%ﬁt’)@? ﬁﬂ%ﬁ‘éﬂ‘oﬁé?r\ﬁééwtﬂnﬁ@l%ﬂﬁnt@wg on zone
and an absorption regwgag“iézgm?§@§terlzed in that the
directions of flow fromthe application zone through
the respective indicator zones to an absorption

Thé egiepfion frélQns tb ag ks Yicafer RESEINdiAgInkY BANAlH- Pbrarr@ml tests, in

nt,at |east two._ di fere
par{tlf;uj%rk@ ﬁ‘f%gelanﬁeﬁ?‘?doﬁrq“ﬁr $41RIPIY: efoétté% sfgu fé’”'ﬁ?"l?«: &higlitpliye or
quﬂtlﬁdtlyéldﬁa@erﬂurﬂhm af id pluediihaoflaybigesi lﬁ a':l liguig Léaﬂ'lpleZGnciudmg a

S le,..C r|3|n e sa nt
oS BB BB o bR e BB ot tastwo
ind&aimo echeasgvtich drh eblertu énéractnwithvihe maalpteld) iand sblepstenk sbsorption
reg%rne\ﬁlﬁ’éﬁ labgorgg ﬁ}%uﬂu'd afﬁau vffqtgypésg Eh%elr dIS?C{O!!t %cg%% e’{htehmdlcator
zorglss twpg i mltlon@:g ibetweehr theg hpplicatiomdboatand aorasomtidn | )egion,

cha‘?ﬁcqgﬁze rlne{ﬁgy?r‘rae gn{? t@ﬁ%lromfgﬁvc grromlt Eﬁe’ Eﬁﬂﬁéﬁo\ﬁa%gy e?r%roﬂgﬂn the
respesie in Qﬁitqiaame%tﬂ an abwpttdmereg@a {(Bowrirbeksh@cusssentially parallef

an@ﬁ%%rﬂglﬂb%ré%tQ{IthWdlﬁél‘éHpﬂcﬁ\y‘ﬁé&Qns I'n bl ood group

serol ogical diagnostics, paraneters are generally
tested which are of partlcular rel evance in the

The PREMIGh @l FrARSS USh PRvess fo@%nﬁi?ilpg?‘ﬁ pllﬁ‘ﬁﬁ@bﬁ’édaﬁ&@s in a liquid
nonatorum hn). This includes inter alia t

g ecé’mPHﬁ'”%ﬁP%M{‘ﬁf Jerranpie eHe *@ﬁ%ﬁf’éme@@%m‘ a membfane of the
ap;ﬁl”@tbé’l @e@ya.ag tothé hnmahgors hﬁﬁs?éhethlss sdrBplé Q¢ prdRnd |1r130§dequate

q_ua%ﬁ Elpydeég deuge ort i{ggla to, O‘fVHIP 3%2%'?‘%?%% ote the absorption
regignaimaligrciie dmimaltqrrzphmaﬁdés ovder edhintiideathé agalytbayr their dbevatives
in th8 sample liquid to form a complex in the indicator zones, in particular for the

simultaneous determination of blood group antigens.

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

systems are
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the context of transfusions and/or transplantations.
It is known that for determ ning the bl ood group january 2007
antigens, the erythrocytes of the person 5 to be
tested, (donors or recipients) are brought together
wi th reagents which contain_ blood group specific
anti bodi es. Cenerally, thes® tests are perfornmed in
the liquid state, in which by mXxing of an
I
Preel enpY aaROR s RAURETRE Jibichy®s JATR BT S Rk i
tha:cmteast:@féransﬁumensaartdé@ttramgpia@tanfrns| s produced. The
testing batch is then incubated over a defined period
.and under defined 10 conditions and after conclusion
It iy knavethpifergeiemining et eqd giovreantiopne thaeryirogytes of the person

to 66NEdtbd, L{Géﬂdré’@r reﬁpf?éhts)' é’etlﬁ&Bg@ﬁ@ t0defHéRith Bhgdis Mlch C@htain
net hods fo possi b &autl natl on or adsorption of

blopﬂ@r%pﬁpﬁq;t@ccwhggdleq-h@emr@ thesa festedrg negpimed in the liquid state,

- in WRRRUbETRhg i1 41 ‘éﬂﬂhr@éﬁé‘-@orﬁﬁlhﬁbo%ﬂlé wiht bl éanﬁ;ﬂ@ containing

magl.ut atl on. test e | ood group
anif R ieclsd a%aérﬁaraaﬁee%@ biood e Septipatbar toging,baton i
proguged. f The tbﬁmgdﬁtahrummtlnMam‘d dvBea aemdrﬂéﬁbd en@ehaamefned

oo st 8 eheup e hednal=tin Sl arERlyiTiafG afgnitusaton

steppintestdd whmilyaoraﬂ;(y ddtiow rhathdds foospdsyise aggtutfnra&cﬁruerrﬁdsyrptlon of
{ t t est
Pt TR bt ol BarC oS FaREAH it promy

still the daaqhagllutmwtlmre@tst derieach b20d groua tk hedetermained p separate batch
mu%{‘&é #Etgt?eggl legé ?%rstgg Bg{ Tﬂ%m%f%‘e ﬁiﬂeaﬂ’g)g fn?p%‘e‘lﬁrgt:bé%o%nioups
A, Bekbrapd. eoﬁ?V\Wrnddﬁ IBan?gatelbewbm gre needed, vdthpgtheaunting any
cordfdf i bodi es or antigens are bound and on which the
bondi ng reactions can be detected, and a suction
generati ng absorption region which causes the sanple

Latbl%li lﬂ@w tb &8 rRdadfsf AreWrd AR B Jibe a%etﬁlﬁ’érkgiiteb@ge GeEPLAdRancy

st nmepbranes of conventi onal flowtests
tes§|r g’r&EWQP@”BynfE@@EW%E@’Sl%\Rﬂ chhgcrgenmg A lateral flow test device

in a:hfdwmhﬁkﬂfegpbbbdéé K ?giﬂ%ﬁl?b@ﬁ b®Which 3a a@BIﬁJaﬂ&rﬁlzddé fbh@e sample
onas., ,specitl Ca el e
to $ 3%&“1 ¥ Broyid r%ﬁspﬁcﬁ{!'&%me&b@% on Wh'aﬁ' %%ﬁ"@%e%’ﬁm?ﬂ’is e.g.

~ catctam %ﬁbﬂdleseorwntlgsmma’el Imﬁ)ms eshdhmnaisicls ﬂfe\/bclir@llr@Sreactlons can be

t nes, s rend
detb g BL SEARE ond Aind AP B LR iS55 Skl to e
tesaldrt@ﬂfw tlpmageilhe separatires dembr@ee] n dehydr ated formin a
conjugate liberation pad. The conjugate |iberation pad

is typically provided between
Test membranes of conventional lateral flow tests are generally described involving a

chromatography-like separation. The analyte in the sample bonds specifically to the
bonding elements fixed in a membrane which, as a rule, are present in consecutive or
superimposed bands serving as indicator zones. The bonding complex is rendered
visible by indicator particles which, as a rule, are already present in the device in
dehydrated form in a conjugate liberation pad. The conjugate liberation pad is typically

provided between
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9 January 2007 3 the application zone and the

menbrane. The pre-coated col oured indicator par¢jghgs 2007
are coated, for exanple, with an anti body directed

agai nst the analyte to be tested for. The conventi onal
|ateral flow test format corresponds to a so-called
"sandwi ch assay", in 5 whith both the indicator zone

as well as the indicator particles are coated with a

| i ' nal tested for [ly..an
el B0 ST R e SR e bl e
coated fiarexampls, Wimmbamtlbmémldlmtetdamnehﬂae anayte Th be thstegldoor

reagent, normally an anti body bonded to a col oured

pol ystyrene particle or to colloidal netals, is
Thelepriysntionel Interal Fiew tesb Frghecsrespangs & # sprcplied "sandaich assay”, in

which B6fhake ﬁmdl@ﬁ? %ne JJ\W@II QQ{?IQIIWCE&&%“%S%?& ¥<§sﬁe@§ttﬂg ligands

i ndi cator particle. he sanp tested has
aimedeh thepriviedested foefF%Fmﬁkb)p@fdﬂi'iﬂbWé‘t s!n theﬁ @omﬁjtmﬁg%ﬁa@d (bonding
eIeHehl? iBiinfUbiliRed on YREMEeRYrdnBe ThE HefedtoP redd@ht 'nSrIrf?a?I}/] ah %nt:body

ilized. The indicator particles mgrate wt
b°’P°\e&JPcP P?'awted a{P&)ﬁ@’“irﬁ’eP%‘f'%L% tareselipidal anetals, !i*n‘é?%?ﬁ%ed in the

corfplicRies Riberhtibnt P&y %ﬁ@ﬂe@cﬂ%ﬁb@ﬁﬁ%n@onqLﬁi@ lﬁ)hdtr@eccﬁﬁﬁlé)b@gb(/es as
to _t he indicat anrtlc e.

mdﬁa@g 8%'? 96 GTR LR, PBPP 30 B Tesied aaﬁaﬁwe?nph%q d‘a‘fe&f rapidly wets
thepajrﬁulgefeellhngémineyiad Wvlﬁeh@b;il@'ldt ﬂﬂicﬁ&fr%atrtwtaﬁs tmob;llzed The
. D |, Z€e re e W

B BAtEs Bictaia iR the B6uif oS P Bhu el oAp Anaive
preverr.t irbthe samghaieconﬁeé borided oy kiroawtibbéys touptedtathef indicstoppdrticle.
o RS s oo SN RARY e e e

indigatol bangi lesnmolsllzteldebysrea@@hloé the @Blytewitiptiei dritibodyalssapd in the

. d to the indicat ticl
mdl-EQtSr Eel% &ﬂgiu%ﬂ%?ﬁl Q@H ea to € tndicator particle

I'S nor nal sour entical to or anal ogous wth
the anal yte. The indi cator particles are deposited in

A ﬁJhﬁ‘erC%Whg@s? fJ)r'rﬂ%?rf@F 'sﬂ{élfpé’r%iyt@%oﬂnﬁﬁélﬁf‘tbgf apgirnbfeciaﬁfyemc

grate with the 1i front along t por ous
detwan@canapiq RE SiR em@éyhpamwgwgwep rﬁstt'aﬁ%lesyt Bstheapricalled

"coﬂnf)eﬂtﬁﬁ asédydi TR Béte@taf Féa@érﬂiboﬁm l%hh@fn@%@fo‘r pehi¥le is normally a
wi,se contai n apal pass the indjcator zone,

m°'§2+§% iggnippeto Hél%&‘?@gﬂ‘ﬂﬂ é‘ﬁtﬂl e pravine 4 Bfrpnécaien aoitges are
deppsiteld inthe &tﬁjdﬁ@ﬁi ibattibn pad.t iThé ﬁﬁ:hca;EEh Partigles @m@a@ Wi trﬁthbf’»qmd
se n the sa e ef fec

rorf o0 P e @R BB i h oot oTite SPHAoa: Gp apaes. Pl T the
indieatdr pdrticlewe pitdeh eifédtuvéljnﬁk(ammabntbmcama’@te) Aaeothl ingichidr zone,
parltp&qi&@%eﬁr e c}lecu %;rg é' ngaigé:p e gancg rée{&cﬁqﬁe bnaifcatoa rpan('jli‘szles. The
morngoinaite mpesemtan uhechopied tiee dhore affedivelg call di cgnpade with the
borbfk BPHS it particles and the weaker will the signal become.

According to the prior art these indicator particles are predominantly composed of
colloidal gold or of polystyrene, manufactured and coated according to methods known
to the skilled person. In the typical lateral flow test formats the analytes are determined
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to the skilled person. In the typical |ateral flow

test formats the analytes are determned 9 JanuaFahuary 2007
2007 4 indirectly. In this context, a direct

determ nati on of an anal yte denotes that the anal yte

is already bonded naturally to the indicator particle
(e.g. erythrocyte). In the re common situation of
indirect determ nation of the analyte, the sanple to

mcﬁr@ct&e gﬁ ﬁlgs co%%exl?l ard’i'lle{e,t det&r%ma%ﬁlgf ae}x Qn% yté: Séno?%SQbét%g% 8r’1alyte is

ana
alrgrayi mgecsnatu@flxsmp@ mdtcatob eartlds (@g erythmcyte)age rliue more common

sﬂl?é?!gp%@%éc aemw.bn%%hé aﬁachalenme ePoaBE't&étsaﬁ zhﬁagqule

bondi ng el enent the indlrect etern1nat
Co'étﬁ@ﬁ ytnentogliylary bqndb@rﬁal@, riasmatie comn@ne@éﬁ%aﬂwe;ﬁaﬁtyta:&iréi besides

thel 55896 Y& 8e Whte @ frwb rF@adéﬂpb&gﬁcfr%n{s' 48 rr @H P@GndiRRbIOF Lticles

this conplex becones | mobilized ndi cat or

ang Gron B aemeNt 1 RGTast ERterTIngion a@ﬁlm igellychands to the

indic@@FtdaPitle dRsoihan outsbp&ecéﬁh\_(@éﬁé RsRbtidnab &, aﬂefc;rlaQWs complex
tests, Wlt ery throgﬁ/tes as indicator particles which

begpigs gup Esﬂd%dh? dqgter zeaes Mid the hosdinarlemendy, wpyof 2

se@n@nddctiol! ood group specific antigens, it is at
present usual for antibodies to be provided in the
i ndi cat or zones agai nst correspondi ng bl ood group
Whentuspgreneaitivhal detesl o tisiegit] @pRicstes ]I?s s Partieled vhich
or, su er| single 0

i bR BT B MRS b Ve reerRlE GrBEaoR sty
antigens,gibns a\poasel@ osuahifdri dditlodiss &gk nebvided ingthesinditatbheones
ol B VBB b o b BB e
or shrerigppsétt barydsels b adsingle @OWHGacarauplm@al fos exaynpie anfiiAoanti-B
ag PRl thEIoBR RIS anfiddie BB Y} BBl lag ?t%t.hs% §4né R blood

or exanp r ce aSSOCIate

groganpystem.pudn t Bisagantgti ganvestions fa@@ﬁr fiaw otﬁSféf S@ffﬂfl gomnthe
d;sad\}%ﬁ&@e @ffat Wgﬂyﬂﬁo&[eg RNl tothé %Hﬂfdélegrfgl’ﬁ'l gﬁl'obv)'batrﬁértaegmst

lication zone, ditional ana artlcu ar

thea%f@é\é%ﬁfébto th?ﬁ’f%fqrsf%rexe@me fﬂftéﬂnﬁ”t QSSPﬁa&ea@r%lamﬁ dn a

sarhPle beDle & aggzuﬁhanorn@r laaseteionder &MBaR &t Bshd UNbOMBSIE dlethents
can therefore not be tested for

or SRR GBI G 15 SO GoRt e Bighal dRaispe pATGUge pssgpiated
withvzelld sr bélbfﬂﬁbrgdsrmslm) B Rimgl 10 B ttested,t GirSndTednhgeb be esphriated
onig ekl AT CHE Ry oo PRIFER et be yieRinf o S RugY o
corhgetaly. bIFooelxagmmezlm A pRsonedgat is \bkhodgpout ABtRW Basuaitive tthis may
restif¢h in&ela%ﬁir?g or elimination of the B and the D bands, which may result in a
faulty interpretation of being blood group A Rh negative. For that reason it was hitherto
not possible, specifically in blood group serological diagnostics to employ a lateral flow
test with more than one indicator zohe. In order to determine a plurality of, in particular
cellular and plasmatic blood group parameters, it is to date necessary to conduct single

parameter tests separately.




not possible, specifically in blood group serol ogical
di agnostics to enploy a lateral flow test V\/lthgtmfuaryzoo';
than one indicator zone. In order to determne a
plurality of, in particular cellular and plasmatic
bl ood group paraneters, it ks to date necessary to
conduct single 30 paraneter tests separately. 9
January 2007 5 It is an object of the invention to
ltigpge Pb@ﬁboftth%me@w\tqnmgme thef disadventagesokfariad to of the state-of-
the34rtl B~ MrtichidiCofifte: sicdiefe! bPQLﬁérg@Jedt G HP%P%@QUX? fas of

super posed I ndi cat or or test I Ng ones 0O convent
wm\@nﬁmﬂl lategaly flowstestst 9F aa sigiuitanecusedatermination mf rdiffdrent @mple

pan@h‘fé‘t&é QR pafidliBY & colirirE pRistatit PaRfdtdre ul ar of
cel lular and plasmatic paraneters. Accordingly, a
. first aspect of the present invention provides a :
Accdi¥E @ Aot adpB& o?'tﬁEJbrE%?Wéntﬁﬁq)rov%@la' deRlch & tRE simuitaneous and
quantitative determnation of a plurality of analytes
qualltanveaod quaiitekive aleteleinatioo wp aipRirality & ansipieb iraam équid $ampE) comprising a
plication zone for the application of the Iiquid
memg'é‘ﬁf) with agapplicgtian 200® far Hifi %98 @Gfion ofghe dquidyramyte. éF (g2 §v @ indicator
t S) .a ast .one
zoneg QNHC!PI a?l %&né Fo‘é%t%%ﬁlt \p tﬁ%g]}a&& Zég a}'ld an?%s?%ﬁ ra L?Ior(ﬁm rF%mn which takes
up tH%aﬁdulalgafEéa?n‘éﬂﬁg phssel 6l GakQ6r Z&i&@ﬁmﬁé’%ﬁ{ fleNndidfor zones are located
i ndi cator zones are |located between the application
betwmrﬁbe anpplicalirnadese epd o Absoeyion megiah ahaedtaized edthatrthé Aaw directions
e flowdirections fromthe application zone through

from f'ﬁé‘PP'@éﬁiﬂé"c?PP?/%"quﬁﬂF‘@é‘fﬁBFC‘% eicalopzpnesiowars aﬁgfeﬁomﬁpwgm (flow
S and
okt B8k Aol parl S B €t WA By VoS R prBenC T
second aspect provides the use of the device as
defi ned above for the analysis of blood, in
A segradtaspedt arovides theheseddttes dévicatdsodefioéd Bbayedorgh@apalysis of blood, in
: ,a'ﬁt} gglns or ,antig n epitopes. A third aspect provides
partictijgptof;the dgfermpifalion 2(fleqd GrUPFBHGERE T AIBLCHBRESt he
anal ysis of blood, in particular for the sinultaneous
determ nation of A-, B-, AB-, D, C c-, E-, e, Ow
A thiRingspett ftoBdsaole 1gE Q‘ﬂ%ea&é\fcg%sdﬁfne@%bb\&elﬁr &Ri 4RSS -of Alood, in
fourth aspect provides a nethod for the determ nation
paﬂlﬁélfar @r meLmlaultwyot@fdemuahyttoesnf ér. B-h8B+, Ddel,iordf-i .eSw- gnd/or K-blood
id sa corrprl si.ng: the application of the
gr"“psaé? "éobﬁ'? e'ﬂﬁ‘%!%??pl i cation zone of a menbrane of the
devi ce as defined above, wherein this sanple is
present in adequate anobunts in order to induce the
A fouitti®adpebti pidlicés @neitthoa\oriti: defmbtiodCdT b Plurdhity of BRalARSH tHdiridefvatives
regi on through the indicator zones ang to induce the
in liquid adaypéss amptisied: rthel epplicatidny efs thensanimde toetst the i applichtiero zone of a
a conplex in the indicator zones.

_ form

membrane of the dev:ce as defined above, wherein this sample is present in adequate amounts in
order to induce the test liquid to flow in the direction of the absorption region through the indicator
zones and to induce the analytes or their derivatives in the test liquid to form a complex in the

indicator zones.




9 January 2007 5a Disclosed is a device for the

si nul taneous qualitative or quantitative deterngynaiubBn007

of one or nore analytes in aliquid sanple or a

plurality of liquid sanpleSaonprising a menbrane with

an application zone for applying the |liquid sanple,

at |l east two indicator zones which can enter into

interaction with the analyte(s) or with which anal ytes
D'Sﬁﬁeﬁjfﬁ%ﬁ%?efé’hﬂ‘eat | east one absorption region which

miuRK DU R %h@tn}e' cﬁ“ﬁhgnt%t 8l deliigoR 8PS R bridiGe aﬂglkt“egtlr? b liquid

Zones, ein cator zones are pOSIt
Sarwé?\ﬂéérphtrﬁ@y abﬁmct%ﬂmnm cunerisingda sembgnsoriit droeppliegfiomreone

for ‘H%[yﬁ'@ &d 7igdd| é&n{pﬁ@t atl ié%ﬁlf ltvﬁdé"rﬁdté&?&l YRR i Qméaheenter into

I"i cati ons zone roug respect Ive I n
mtei%ﬁﬁ*@@ W'Mmgﬂadﬁe(abgbmhu whicheaabiies parpinteragit andyat leagt one
absbl‘pﬂi@hsreglbﬁ vﬂii&lﬁiaﬁ@é wp!thy 1i I’ﬂﬁfd%fie?lhavﬁ?eﬁa%sébelhﬁgn@'bﬁf%?%nes

st two different flow tracks I ndi cat or

a
WhT e e indaRbr dispes el restoved babweqsy #ieeApplisatiamgone and an

absBEINibA &égoﬁﬁﬂaﬁﬁlﬁﬁiddsﬁ thﬁﬂﬂienﬂbv? lupe@idhs frok fF)Btéb%ﬂééﬁoﬁs zone

ond t he: an e e eterm ned i
-th“’é’gPr&’eefe?Pec“T’ﬁé"‘Jé%ﬁ&Rf Rges gﬁﬁ'ﬁ%ﬁg é?fWé‘léhreBﬁB reRERSeing flow
trachadret Substahtiiliffipagiilel] darR beidy predentet fcast tvb different AW eatiey.

zones. | n an enbodi nent of the invention the indicator

zones are so arranged that the sanple |iquid for each
Thefingjgator zanesw the davios Ghsqlmg fare)presaotran thhan one

Fo t.he indi cator .zone r
merhfiSh 3h gt POeofring, SHESR vty G o B BRI o e
deteﬁhmedanr megmmm(s)of Thlaebondd-lgcaﬁacﬁoﬁsohmmem the agalhlesand the
con red in a row extendin
bon&ﬂgte ﬁnltg'[eféregém(;?%r%y}eﬁﬁ C%% #HEal or vice versa. )
Partlcul ar enbodi nents are V-shaped, W, M or

In alN' ﬁhﬁe L{)fh%vWe%ﬁ&E iffesiné'igg‘t %nresg%% gé aﬁ? e&%ptﬁgt thy%gﬂ'lple
ilqwédfialeaeh flgwdteadisywi i fiow thiough noeemore dhan b’¢ﬁe:r1dmmrszanln For
_exarﬁélepf'ﬁeghbl%toﬁ%&ﬁg %rreﬁﬂll'olvmhcd?lt b rﬁ 8‘? ﬁ‘n ﬂag%r?% relationship.

tion ar ane
Thlsanganﬂera@yttcwmdxpatqn Zaesis, p'athla aintext, ipreferablyicenfigured in a row

et ARy T B 1 S VS, Tl e
V-Shae%t\'gt.MTPfd“i-Shmd 108 seNersedc rshapedWp! ieer N-shaped. dea Bher
embBiffehPHE tndittdt 28nekeitRiay gl parfliel side by side in a linear row.

The provision of parallel staggered indicator zones is a precondition for a multi-

- . parameter testing with erythrocytes as indicator particles in a lateral arangement. The

- particularly preferred embodiment of a diagonal arrangement offers the advantage that
" the denotation of the results can be applied to the device disclosed in a
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particularly practical and easily readabl e manner,

because each parameter to be tested for occupi e$yguary 2007

defined X and Y position the arrangenent of the device

can be considered as a coordinate system having an

ordinate (plane of the diregtion of flow) and an

absci ssa (plane of the application zone). 5 The

i ndi cator zones conprise anti bodi es or anti body
partip@ayiyaniedicaimndaasihesadakle mamnef, r kayrese eachipararodter tptbiedested
for ©8@pidsea QEfMRANd ah® Yt %[tﬁh%’@ aRFREHISIN of IHe dRideCh & considered

for and thereby to the cells 1n the sanple carrying
as & bogrdinatet $ygtems having ab odlireste (plamntdfithedy fragments

. dirGHReM B fldwg Ghél aﬁﬁbéwssfar GUIRRYr thd ApNieRbn 26 NSt anti gens

of all conceivable blood 10 group systens in the
i ndi cator zones are applied as preferred bondi ng

Th€|zlﬁiﬁﬁfdrsz¢rrést x%tﬁnpﬁglﬁdéiﬂmbafes Z&lnﬁvglbfégy tﬂ%@nﬁﬁfso Hﬁdlor lectines or
er a rol bondi n
fm@(ﬂ&%ﬁ% ﬁlﬂ"%f whighl )cawﬁec R ?’ﬂ&ﬁ tathesblped 2 3?&%6? beptgsted for and
theﬁabmtb Ethé ruewghtndweamﬂdl ERitying hose anfigmis! | XRtibodiesSor antibody
o S B bR 0T oo S Bl oo
groue sgEtems1gn tha dnd;mtmzonesu ase afplied esrfrefelred bovetlimgelementrib the
| Ii- {
indiboPichieS o Bl ewt MR Bretes *iParRlia il Sifgdemom Eoniol
= Cii)rndlnlclairmllcamrthe dolyoridhe g;aeipm’lbrdugh ghe jiestanizones positively, is
proflic] i 3 aeilo” pine defion i BRLDARAN, SO ROTERAY RSB i
relagion tmnall rﬁmﬁumeg indicatari 2006 meagmmlsboadmg @lerhendtis peafergbly a

eRnbf FHERhSfaer €of in the indicator zones are
poy%ntn%ba?’gl es orﬁPectl nes agai nst antigens of the ABO

bl ood group system the Rh-, Kell-, Lewis- Hh, Duffy-
In a*ﬁr&ﬁ@rremmdlh‘éhh?fsﬁﬂovnd@%th%}’ L ndlgd’ﬂértﬂ?)ﬁé aﬁfo‘?:fjfﬁbre?é#nent is

bi ndi ng el enment e | ndicator zones are

presght. ipprierably an agtberytor ananiaedy firgmenbagainsd ang paalpte to be tested

for. SYpéfeRdd BhdB8imelis oﬁﬁhfﬂfH?dibs SOHRRAY fragRieh@Nand/or lectines or
Chi do/ Rodgers Ger bi ch, Croner, Knops,

fragingpisthenepbin. g gmatog@neg()@re pn@pogles(gg qudgg@ﬁ against yigens of
the MBd)tlﬂHbd"d&‘@ﬁi !systeﬂ‘ﬂﬂ‘f’e: Rh—fS Kteﬁ-n Qé\g i5- 19h, Duff- R@gt MNS't- Q.rutlﬂéran- P-
e dev accordin 0
SyStg'WeﬁJtuiﬁgﬁr ?%E‘?"&’H li"ﬂ@f‘% ﬂ%‘?e%ﬁté‘e\/w IFRteHEPNSS RIP ﬁ’é‘t'b"d'es
agaiabteamigbss ofittd bl&éd group A&tem@DledtB, Yt,Beiattha, Tlombrésk, -Calon,
es eir, anti
oniiihers, Sein. FRhes i0brt. hhoBer-Roshb 1 J8TFS o Raph,

Johrd Ivmfoarmgenan&md@ﬁm eshdlyr SileiA par@eUilanyostyfeirea @mdtinent of the
artic

: as f fients an nen, or
devifE Riosiitnd o thd keaier i Plisp 7 ranest R ATe o< giefents

- anti-{ -BheAB,gMD,cilps€, woj ¢y, ¢ Ot ahdvot UK earitibedi&y 'or their antibody

- fragments respectively, wherein the two anti-D represent two different antibodies or their

- antibody fragments. In particular, in the case of patients, pregnant women or new boms

these are preferably monoclonal antibodies of the IgM class which do not include the D
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9 January 2007 7 category. In the case of donors this

is preferably an antibody which includes the Dv§ january 2007

category and an anti body whi ch does not enbrace the

Dv' category. Due to the device disclosed it is no

| onger necessary for a bloo@d group 5 determi nation to

separately performa pipetting for every single

determ nation, instead, for one sanple, it is v
catggrryi B éhe eassi phdanarselbissis orefetablynam entibody vdéchinglibdes e D
catdgtrl 86dan ahtibdd) WhlcRoet AGt dnfttalt PRIDYERUGgYSt ENs to

be I nvestigated, for exanple the nost inportant bl ood

group characteristics of the blood group systenms ABO

DuBlto &iecidiilel digofoseB.it i!;é\Bcgi IdAger Eecessarﬁ,ftl)@ blowd gi‘é)J]P TEi S
represents an extraordl nar rationali zation of, the .
detgrinalinn {e Separgtely REMTES PPHENG iRy Srole Hetempicgign, instead,
for di&@ Bdntﬁme,dit isrpoas',:iﬁieftﬁ Qfﬂ&litaﬁ@dds@{dbt%rﬁi@d@ﬁr@h%@bérl)bf ﬁﬁlégbns of
;o a n us. ur er re, W evl ce. SCl 0Se
g8t R BB oot T i s R a OSSR IS, 1 e gportant
bloekgnopp ehdBAeristivd oRtherblapbgrblp sydtems WSO &H arel Kelllide B, AB, D,
| : ! | \ ) :
C, 818 4 2 ). g RO CER AP clfdoblifor) ERBRGHA1 G Bfthe Fhboddires.
LikeWiss, lthey readingeaf theaesuitsadisriaiet én amiihgooalrattem it lsebstantially more
' i]itate i ith th ked
acviB6ed " FRblmdrBl Gin i ok didob88 i sty 'S 1T
detertuineeand tavdl sidt byisip fanakareple AR@catLRbpromsiss inne. dpvice.
The&\%ﬁ?ﬁﬁ%ﬁ%‘fﬂ% redtifs tWé‘resS#cﬁ@Q gbﬁ'éﬁt% facilitafe! ucﬁgttglx-?iﬁgensional

manual  processi ng. evice according to_
planan yeswlti displas ae well as| tha gtablerend peintiof therreagtion facilitate not only

readhy | Wil TRO Rlked NBRRC bu kol %HCQt?thnaﬁcf. fregdihy SSICRR: rds(RE with

in emergency situations with time pressure it Is

conypsiionyy| display Bplyes nRroceduresa stRbras e@erGEd ¢amesas nhise work

expbiftfitureS & HRlucéd bvéX MR | Rarfuaf Pravkslify. ABHPIARE according to the
Rh-1 intergroup determ nation. From a

. roup/ _ ' .
inv P%SE‘PVPBYP& lé’@ﬁ?lotlooﬁi E%fl“cﬁiﬁl i epvirgpegnteh dnpagtephd to cost-

effeclivesesdal Evenaiemerjeaty Sifulag6/%s WiPeha prds8liredti¥3aE8818 %0 perform
e-art, in that a considerab

. ar th tate-of-th |
in a?%gfs-@éag% 315 &ewgﬁ% fat stun dagernple & copmiels é&oah'ao%ég%mmh-'

~ interdttipt detidingtionY i Bioki a Sodactioh| tethrditRyicdl pbRslof view the lateral

._par ters in_.a single.device. 25 The, devi ce_di scl osed
cioofi3H) R 8oSion B cobRAGial Bkimages pi dhe Stk oF BF o Jb it 2
congideratply m:oéd)_gd)rg_ainpﬂd)raqﬂ’réége@rﬁ]ﬁis adaiegl@:i a\i;\hhﬁlycﬁ bioythe provision

are.useqg.as |Lndlicator particl.es an ereln in a
Ong]”ﬁt'éll'dze ‘%é%‘% Pﬂﬂ?ge%f%g{‘%fﬁé%ﬂg?-y a plurality of
cellular, in particular ‘
The device disclosed provides a lateral flow test, in particular for blood

- group serological diagnostics, wherein erythrocytes are used as indicator particles and
- wherein in a single fest batch simultanéously a plurality of cellular, in particular

erythrocytal antigens or antigen epitopes, plasmatic parameters and/or blood cell
properties, in particular consisting of complete blood components, can be determined

per sample to be tested.
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erythrocytal antigens or antigen epitopes, plasmatic
paraneters and/or blood cell 30 properties, in 9 January 2007
parti cul ar consisting of conplete bl ood conponents,

can be determ ned per sanple to be tested. 9 January
2007 8 Moreover, a test sy8temis provided in this
manner whi ch can be produced in the sinplest possible

manner and is easy to use, in particular with a small
MorapBlera &ast sygtem is(previderd imnthis sRANNgR M ginepaPiedused in the

simpitdt PysImMenfanfbr 3 Bheas d)l' fﬂlhéé‘ﬂﬁ PHRicHlaPwiR &l i rQanber of test
cel | ul, %B‘Iﬂpar ameters an | asmati c paraneters

Tung Zpd wit Ple preprraiion @fldotrv WA %fsWh'C'BS'i"H“%EPW%EIVﬁPetY of
cellbiaggdrag‘remrﬁ aadg]vaf @a&:ﬁaﬂcs:tarameté.@rbé b%a&@teedrmf 8 @m;au;@gﬁ samples,
. a t he . 0ose |1 S or ous ne rane.

in Pgﬁ&f’k‘{ E@aaﬁé Qﬁ'@#‘?ﬁ%@? icaf g’ QF@"'"'I"S gxarrpl e,

nitrocellulose (e.g. uniS-art of Sartorius, Hi Flow of

o 0 g 5B o e

o of Porex
Pre@mepanembnaw meterialsl ave féroaaipten nivfocEllulsy: (e.Bredi@ad bf Sartorius,

HiF wof s Sﬁﬁg%ﬂ Wrﬁﬂﬁ%ri, 2\%9[{7) A 9?5%/ 1663 éﬁﬁi‘%ﬁ%ﬁi r&fes&u%lﬁt ?I)éethylene
{Laterad Flaf ofu i?orax @arppratlgh)a pr afylope (Navalon obiGti(dInt Preferabhe the
memBIARb fiak @f\e.bﬁrgtegtsﬁcfs%ﬁle%oge 3|z€ fbech 9%5] Fl?)ﬁ ?é%%lrt)}ac?]\‘gge IHS%% brane

orous structure e use o

facilfatesitee inflix jn prrtieular o6 celiwar cmmev@nts of the samplecte be tested, e.g.
of. ¢RIt tﬁ@%dr&l}éegﬁuc@tﬂe' S That ybd 'Bftéiéoﬁntbhei’rkﬁgnes is

ropertles Preferred are al menbr anes havin
Paﬂtc&kﬁﬂn/|a§wﬂquwsr Kowevercthp |dpwae 9%%@@@}0 Wﬁé‘?"@ﬂ'ﬂp"t iR @0 llm!ted

by && blopkiiet! QWefeWeQ dr€ RAISHEMbRanks eﬁavtn'gr@ WM &dpillafy flow rate
a dye solution in order fo travel fort

(CaWFq u'ﬁtgﬁeﬂ%é?' esin e grrilany Hewfita fepresanty that firag wich is reqired by
ebiatisre th a.rd@r 0 riveR fR 6y .lﬁwhétersaorc arwéraﬁﬂémbmw rPérﬂcularly

fi t han 0.lIn rred enbg.@ﬂngnt of the

PHERALE BRM raé’@%l g %Faéﬁé At flqwg rale 188 the porous

_ merrbrane downstream of the appli catl on zone and

in aﬁ%ﬁgﬁ fow}r{]eeﬁt {)tﬂgtla fq%lg{ﬂnlzaggga |¢§I¢;Ien{ﬁrlll |sdp(?1\)/wged on the porous

menbrape ddwrmrearroﬁahe Sﬁ;ﬁiﬂcﬂﬁt@l zcmleemdm;ﬁtraﬁrﬁ of thel lﬁc}lézdor zones of

r ced o th r ous...nmenbr

the HBUER, Bt oS BT iivafirh - STHE ok dpgeafterRlonhT ahging

elemetnans crgpleyadt atich afe plheeqoamto tise péroue nanmdnane angl by means of
r e.invention the seal

whidh £ 3bre. AEEHHR Ak Osqrttate HFLINS Bialfiog SeleR, the gorous

menai_ndm_pes mletatfzdt lecolidingd¢ theniaverdios tiheé Bealing eleofentpripdréy has the

effeé:‘l'o(i @ Iﬁu%rﬁ&%d permits the directional distribution of sample liquid and test

pre

reagents into the porous membrane. Moreover, the sealing element according to the

invention seals’ off the sample application zone in order to prevent an inadvertent entry
of liquid into the remaining parts of the lateral flow device. '
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reagents into the porous nenbrane. Moreover, the

sealing el enent according to the invention sea$ $inuaif2007

the sanple application zone in order to prevent an

i nadvertent entry of liquid into the remaining parts

of the lateral flow device.930 9 January 2007 9

Preferred enbodi nents of the sealing elenment are web

shapes or trough shapes or funnel shapes. The shaping
Pfﬁtﬁ?ﬂqdh@ﬂa%mﬁg of | teersaplingailement] areevedy slianesi grgfrough shapes or
funﬁéloé}é‘éééi‘s Thé rsﬁﬂbiﬁ@ ®f fH! %dl:ﬁé clbRit tdRes bl yOdiEy &Bcesses

of the sealin l'enent. In case of the “funnel

-from e gt %ﬁéqu frr the produgtien eh@ﬁtsela&nqoe'@meawwﬁhcaéﬁ 'of the

funh&INGT trGUmr §H§p@ thé NRalindd eRhRINE @ privdich | Vil bR ﬁﬁnéi’faﬁ&lufé" the
f\ droqu a} rect%ﬂl%ul ar and tap erl ng t owar d 4

pre eafiqq ?r’(gl'l&%(ﬁe"’ﬁ gedre oF gestangulay AR é%i%ﬁ"f‘ﬂé"war s

theaingefeitie (inemibheCRaticoSide) & the!Badihg eliaPein tHe*hSs bEMe funnel
materials for the sealing el enent are materials which

shapfe hydrophobic. In a 10 special enbodi ment, the
materials are coated on one side wth an adhesive

i . | .
Pkl B UR 5D SIS RAB R e v 1o
spesigh kinhodimenirthe matanialsearadivetadval pnd cideditid an exthésive filg for
tl
o S HA85Clrk i 9" g BIE O Re SHARE, Bhtingy, o
sealings elegient fcaln hex adhsisiyelydbarsied edisectho wdedtheusifach aof the porous
merhb¥a eem&qéﬁ% tﬂetk%aiﬁgi SIEE]H nt J:aQIVY)eCQUQHdEQ t?llﬁle%ﬁ?‘aciﬁﬁwtcggmg,

seal i ng el ement al ns surface o
for ﬁ@mleﬁéhew bprded: such thahint thisnembedimpet ttnedaien;y flow casing

pregeg ‘H’?é"éeaﬁﬁ& eRdhfent gglf‘éjnst et a%@ ds ﬁr&ﬁg memBlank R8ch that the

formation two nmensi on Sea ments are any

- fungtigpsyof the S%HQQIGV@W agatigineddhesi ve f0| s (e.g. Tesa

4124 of Beiersdorf AG ARcare 7815 of 20 Adhesives

ée garch) Preferred materials for the formation of
Preferfpd malgrialsnior Biedpmeationioh dvesrieosiosalfealing elgmpnis are any form

of aeh&mdta 8'cR 28heSIcOfRs (19! PedaPh B408F Bigsdd AGSIARERNT815 of
variable material thicknesses, :

Ath‘T’"é‘? %?8?553& 5 nm (e.g. cellular caoutchouc EPDML40 of
Pitzner, silicone 25 rubber or solid caoutchouc,

- hardness. 401 or les to the structure,
Pretgggcgmggegalsgﬂrét?la éq)'mago f t ree-t? m)ensmna? sealing elements are ﬁeXIble,'
closed pore elastomer materials or flexible silicon materials of variable material
thicknesses, preferably 3-5 mm (e.g. cellular caoutchouc EPDM140 of Pitzner, silicone
rubber or solid caoutchouc, hardness 40° or less of Castan).

Due to the structure disclosed the device is

capable of accommodating fiquid samples which contain- cells, for example complete
blood, without filtering of the cells. Moreover, the sealing element permits the
application of large volumes of sample onto the porous membrane (application zone)
without flooding thereof. Accordingly, the sealing element supports the utilization of the
absorbent properties of the porous membrane. Furthermore, the sealing element

~ ensures -
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or wtﬁgeteang

capabl e of accommodating |iquid sanples which contain
cells, for exanple conplete blood, wthout fllgg&m@gzogy
of the cells. Mreover, the seallng el enent permts
the 30 application of |arge volunes of sanple onto
t he porous nenbrane (applickliion zone) w thout
fl oodi ng thereof. Accordingly, the sealing el enent
supports the utilization of the absorbent properties
a gfoctipna ﬂ@m &m!an leverihelaser Werdsvice lisciasaf! Cag funclion well with
eanuary 2007 10 a directional flow
REVBY t hel ess, the device disclosed can
function mell with or without any sealing el enent.
Fogﬂfet éﬁw(rjm!bﬁ Geglon Cﬂbisbﬁ padﬁhlslf& Gé\}iéégclj@@déedof t lhe
Vi.C S nechani ca st e materials
meﬁﬁ%‘f’@'ﬁyeﬁaéﬁr'gﬁ'@f‘%ﬁﬁl FenpreieTsda ?@S‘ya'i!%"dﬂgplai water absorption
capaitp of wwgnmcrﬁﬂeqj ma(lﬁg’@a;ﬁr@r gpe 00 KSHeittRP aRd SchiPeThe

coliRhaliRgT U oSN, 650 s P RioGal TR legEa Of e device

accleding do thecibwertionds tpeoduged ibyw@ntach preissurp rand us@dapping with the

v.er.l ' ith th
pofb G Rlb N THe B30 boBlBhnd B I otrioh dig PO PR ffepiane i
attained eadiesive diwading of Geattisarptionl phy tatheasirics ldyen (hackingfsheet)
ca@g@ l???a%rﬁltflo%grﬁprahg the carrier layer (backing

carr he lateral flow nenbrane. In a
further enbodi ment the conponents of the device

In Q?&ﬂ{eij 'eﬂﬂ:oﬁlﬂ]ehpﬁle' \‘l?pﬁhbl‘?tg ottt I‘f"ei d@\%& 5&9)“]}% toofﬁéqﬂ\?'eﬁﬁion are

mechani cal stren enin ort or carr
apn"a? & purppses Db Ww@bﬁim@l é&@@tmm@ tmso tarmlppmt« enhtarear laanr The

de\ﬁ@"@é’cﬂdlﬁd ﬁPtPfe“!?l%l‘ltBﬁ &Mnt of a8 fuh@lon | VALt car%er layer.

Preferab nmechani ca € and non-wat er absor

qfﬁ@@vmaﬁ%'amsaluf @ﬁlamaﬁdrmnrw@er abgoghant suerials. preforabh bavmg
thrdflfﬁé&e§ Qﬁ‘tmrﬁ Br Riofe &atdPélod GBS Wih A4BGRISHE film, e.g. a

ressure sensitive or self-adhesive
Pregeyrs ﬁﬁ'i‘sé“’ﬁd% &8 éhqsevegacncbate@slhwwe@m%@h Rolyqster W/ GL-
18718? & Q EOh fthe %nbh%yéﬁhé'&frods&)ﬁ&hbiahs &@rtﬁé%bgﬁﬂﬁ&rﬂﬁﬁd are

pad are 20 fixed. In the case

_ absor t i on, of
f Xegarr ﬁe |Ca§ﬁeP A SAier lver rndeedadhRsiie OR bothygides, tthe adhesive

secOnd 8ide Veemploysdfdr mlistethestAaRUney Rfhéradurthted, 8G. IldRlethe tteral

flows onto further surfaces, e.g. inside the lateral flow
“W™y. 1n a further enbodinent the device according
to the invention, either with or without a

In a further embodiment the device according to the invention, either with or without a
carrier layer, onto which the components of the device according to the invention have
been applied, is integrated in a casing, by which the membrane components are pressed

. onto one another and the casing supports the sealing element function. However, in this

context the device according to the invention can function as well with as without a

casing.

Disclosed further is the use of the device for
the analysis of blood, in particular for snmultaneousiy perfonmng the blood group
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25 carrier layer, onto which the conmponents of the
devi ce according to the invention have been appyinaghy 2007
is integrated in a casing, by which the nenbrane
conmponents are pressed onto one another and the
casi ng supports the sealingjel enent function. However,
inthis context the device according to the invention
can function as well with as without a casing. 30
det@imindtiopeahd sertinecrossschebkingl madiof ahfitedgaletattion Gist bidor for the
t ar Jor sinultaneou
simARHeLSe PefforthrRgitr i bRSh el iioyaf nd yfR oGRRRH dhiodies
agaa"@! #festious iio padicdas bacieriad raod/gr ehalcagenty arfdigmensntheleofipr of

ant@@ﬁseﬁf 'ir%btﬁr@%{g ﬁﬁdz/irgl orffgrr theSmufd ABLE %@ﬁ&gﬁ:{nﬁe of blood group

per or nance determnati o
deteratinations nds the letastien of an@@diassagamﬁ eoyfiroeies pther than blood

92t paiscatr RAGHGEBbcyRD g %?%Fk},gﬁw -
ge hergof orro ant ?g%nsqégb q{m g%e?{?g é\'%%/or orents
e"Pﬂ% si mul t aneous performance of bl ood group 5

determ nations and the detection of antibodi es agai nst

t her t n bI ood, cells, in particular
D'S‘g?l%/qdl&eﬁ?%{?&{iw{"%“’%a P dg¥Pf - [Ynphocyt e anti bodi es or
the émalg;f@ﬂ:jtﬂood hﬁ;?a?mfu!ar BirfltbAsRe cﬁéﬁémﬁ#éh%rlhﬁf bldod drb\® aHEGens or
evi.ce for Sis 0 0

a"f'%%ﬂ PPIRpPS S S RnarlEts tedd driim a1t arﬁ?qﬁ%ansgmﬁewab'e

- analgtesicpethe stirfacsaot thg esd Bipbd patslesf TABMN ejr»aa@ea dpitepsk to

oo 830° VAL P BEREFA i BBIAGEGS 305 B iR ot

Lewisr Hint Dgfn Kigd, t M@&[ ltudherbe, Pc-syts&?ln , ftloes bﬁge gfaip ?xt'%rml Biego,
0 ; TR

Yt, %&g@m‘ﬁ]g_, gﬁ#&&fﬂﬁ?@;@n %}ugdé)ﬂ!{ﬁ@iq%rss )E{%rﬁﬁpér(gr [n’eﬁg(_rg)yg,ﬁa“détemer-

WiendreXg) 60 dndja,ddp %pbtmlmtmgldagétﬁ L¥hgerSe, amdfor Sid, in particular

. BB B, 148, 06 00808 heq O3B 1 ERFF g, o

Js(a) dﬁ&’) Niel(@lohelbhdata), LubigBt.di i, Xg(al AbVwShti(a), Lan.
particular A, A2, B, Db C, c E e, Cw K k, M N,

' , Jk Jk(b), F Fy(b), K Kp(b :
A pgegf@;e}d %'éél%ﬂfmemg(o)é) the{(ég%f}e a)iq(ﬁ()gﬂ)flg Eé?%@)? irpﬂ(gnt)tdn determines

sim u}f&(%slyléevé/r‘éﬂ bivbd 690up lcﬁ&acl%ﬁstﬁ,‘s Plof B4 @Q Aeﬁbﬁg' ﬂeet & e,

devi ce accord I'ng t he T nvention detér

t he
Cw %1%’61 t Hifesrreply ta éeéﬁ%wd kfpb%ﬁr@l@ ungtiveh el a@rmagyl@tedscomplete
blood OF eRXABBIIE oBncdhtral®B. orlilufed diythfocy® suspensions are applied onto

the application zone of the device according to the invention. The erythrocytes
contained in the sample which carry the analyte(s) serve simultaneously as indicator

particles.

Disclosed furthér is a process for determiniﬁg a

~ plurality of analytes or their derivatives in a hquud sample compnélng the appilcatlbn of
the sample onto the application zone of a membrane of the device as dlsclosed wherein

the sample is present in adequate amount in order to induce the
sample liquid to_.ﬂow in the direction of the absorption region through the indicator zones
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Cw and K. The sanple to be tested, for exanple native

or anti-coagul ated conplete bl ood or eryt hr ocy$ @anuary 2007
- concentrates or diluted erythrocyte suspensions are

applied onto the application zone of the device

according to the invention.;,The erythrocytes 25

contained in the sanple mhlc carry the anal yte(s)

serve sinul taneously as indicator particles.

anddirs6ldes &infikdd e rankfted d?rtﬁéiﬁﬂémfaﬂ{reéjiﬁttﬁé BhiplB Qiq@ld to become
of _anal tes or thei er|va ive

boigH 5 ncrkaincils PR REZ5p T EHPTDA TP N M AP gD

the application zone of a nenbrane of t he deV| ce as

In B RERE SiogaEd Blebnalyis QYU g SR balBuaC P00 #
blobéh gralipr atigensooéntiges eatbmysmﬂanrblﬁ@ggmnp tsys*temg,rpmiembly those -
2007 12 -
whicREHE Blefn SR PR ol ot B Pmfliins, "t 4PiesRrgrioen
epltopqw talbe dedted tormre orededplecthose of theptit® ibleedi gndnp:susttﬂm Rh-,
Kenggaﬁis-OHht gmg@; g}cﬂ R Eefthé%p ot egy{ﬂé%%%é’%o%ﬁ [h?éuep 3 Lfstems

foces osed the ana e de

Diege.e Yt.n Sgianpa,.c Dombragk, Klotionl @hisioRedgersy cberbish, &ieingenKnops,
Lan\?ﬁiemP?ﬁeﬂEr ﬁ%'KPIrfa%d ORI RYPh, ISRk Wfan rﬁ’éeg%helaa?@labéné BASARr Sid,

are present on’ the surface

- in papicylas AAle d\2. BhP. &nic FehisCoh Kaki Mydh S.apidkEpelkitloFye). Fy(b),

KP(EF‘%&F’ jé?é) 9&(8) @(a)q_)}%g{)})hﬁa{g_%ﬁﬂlg&%)t !5‘? dﬁ%@b&@ﬂ Vw, Wr(a),

La nI\/NS Lut heran- P-systens, the bl ood group systerrB
D|ego Yt, Scianna, Donbrock, Colton, Chido/ Rodgers

Cer bi ch Cromar KnoR 10 Landstel ner - W ener, tﬁ:%l
A pigtaredgermbegisient 38hihev PgRSSHAgERdIda iy clhei d1ven /d‘i’e"f‘f es

smﬁtaﬁmeoué',\r] rhlit??t( Ebod\brouﬁgzhaﬁcte@stlcﬁy fof exﬁnp!@ A, BVABKD, C, c,
E, %p% ancj] &E Jga(u{;ﬁ@ tcliyegtf)sfegegq{) %xem[{%yiafl[eu?%ml) -coagulated
corrlp\lle(t@))!ooB(Jjor drythﬂdcyté‘@ é@épenkiﬁné/w ith \OF (Wathout téﬁﬂlqmll5sdk:h as control
eferre t he, process acc ng to the ‘
blod 5 aRPIeGL i M 3P Uon gote ot Bh SEGE oG ioatipdipepfion. The
erythiooyfds gomtained ratha gbmplesthictscarfyathe @xaie(s) siultBneddBly d8yve as
Cw and K. The sanple to be tested, for

mdic%z%rpﬁlrtéc%?at | ve or anti-coagulated conplete blood or
eryt hrocytes suspensions with or without test |iquid,

In tl'%%hovﬁﬁg frﬁanih\ge%tlon mlﬂ%dfulr'tgtlarﬁ%R{c{gg%ﬂj?ﬁf?%tﬁ&ean%p&a%getsivﬁﬁmout

evli ce acco ent1on
being limited thereby. There is shown in:

Fig. 1 a perspective view of a device according to the invention for lateral flow tests for
the simultaneous determination of blood group characteristics A, B, AB, D and CDE;

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

ilfustrated in Fig. 1;
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the anal yte(s) sinultaneously serve as indi cat®fanuary 2007

particles. In the following the invention will be

further elucidated by figures and exanpl es w t hout

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

perspective view of a devicdé according to the

i nvention for | ateral fI ow tests for the sinultaneous

. determ nat on, of grou characterlstlc A B, AB
F’%%aﬁd’efased"'&.vgew ?'b Y e"é%?pﬁ‘%g idng 19t *&/\W‘é‘ff”t'f’ﬂéc’rfi%‘ﬂaé@m? fgysts for
thd giinatateols pavfdraahce ecdpsmhira@ion of Bib&I frauvg _haraBteristies A, B, AB,

D %Jg}r@g% :?T?r}'g O';J/tl ‘"é{n qu’rea?; %&ﬁ@%uia%ﬁg%@e%énﬂ%oﬁ of'a web;

i nvention for lateral flow tests for the sinultaneous

rfor f det nation of blood qgrou

Fig e pherapicy Poy FETUE w88 R BB ARSI iaterali toss
ilugtratedt wd-igli3rensi onal sealing element in the formof a

web; 5 Fig. 4 an explosive view of the device

according to the invention for lateral flow tests
Fig. Bl apersaedive iviewrdfq dgiceRicgordhigdo fer isyretion fas [ateralfiay tests for
thedQHuﬁé‘ne%GQ‘%%hﬂﬂaﬁé}l B}hﬁlob@p?cg@ HMardRrishi@t & ?l éfBl Pand CDE

e simul taneou termnation o

perdRregs vWith artreewkmensians! sealing elpment(in thedoropef a tr@gh;

performed with a three-di rrenS| onal sealing elenent in

the formof a trough; Fig an expl osive view of the

Figg@v a1 &xplesive \ét?\éroéﬂher F’%wet @gﬂ%erabw tstfgrqegrdingeto the invention
[||ugtm1@ﬂh|mg15 illustrated in Fig. 5, 15 Fig. 7 a
perspective view of a device according to the
invention for lateral flow tests for the sinultaneous

Flngt EIpﬁiisﬁaitlivé\ Rieof of mﬂ:egarcetbtﬂmg harRah®Intish fob Satéval flow t%&s for

ey lpESauE oI ED o hieoh Rith e ISR DT oiE. &

andBsts 20 perforned as bedside tests for testing the
ABO identity of the recipient and the bl ood
preparation. Fig. 9 an expl oded view of the device
Figa8co pelispertive vieheof adevice aacdrding ltather miverftioowot &ddrsl flow tests

perfdrind8 LEHeBGdd e fr tisting the ABO identity of the recipient and the blood

preparation.

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

illustrated in Fig. 8.

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

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

Fig. 11 a perspective view of a device according to the invention for lateral flow tests for
the simultaneous determination of blood group characteristics A, B, AB, D and CDE.
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25 Fig. 10 a perspective view of a device according to
the invention for lateral flowtests for the 9 january2007
si mul t aneous determ nati on of bl ood group
characteristics A, B, AB, Dand CDE. Fig. 11 a
perspective view of a device according to the
invention for lateral flowldests for 30 the
si mul t aneous determ nation of bl ood gr oup

acteristics A Januar

Figy Agr 9 RErSPestive,vigw P&ﬁéewev%ccer@w gfthey ”M@VPE éoré%%@“g%“hﬁ‘gts for

thet simiilta@ebus/dtériiatibe of bledegralip EhpactésitSAS BIAB, Déhd CDE.
si mul t aneous determ nati on of bl ood group
characteristics A, B, AB, Dand CDE. Fig. 13 a

Figné8 apecdpentivewienoiod dancﬂa@adcﬁrehrgdﬁ thiedingntib o fdr eteral flow tests for
invent i on era P te ts for t

the snm&F g%tésougera’leqat‘hp%on ogl;{o%;f Srbqr%%%rlsaf;s ﬁ’pé] eAB D and CDE.

characteristics A, B, AB, Dand CDE. Fig. 14 a

_ Fig!.o ﬁ% éﬁ?eﬁ‘%d ﬁve V@X}’ OP£ dé\mfdeeyécgﬁi rfbét? glﬁeglinogr}l f)ﬁ) fér%?dl{ecti?rbarl lateral

directiona ow t
flow testssionthiet simeltansodedeienminaiioh oh blobd igraypchgragtggstics A, B, AB, D
andBBEacteristics A, B, AB, D and CDE. 10 Fig. 15 an
expl oded view of the devi ce accor di ng to the invention
for lateral flowtests as illustrated in Fig. 14.

Fighi ®an bxiGuRas/idly ol RY deicEXRORIR) B tlﬁ@fn%@fﬁﬁh 'fdfqateral flow tests as
il ustratl on of a device according to th

lustiafedipiFish 1ftor 1 ateral flow tests for the si rrul t aneous
‘performance determ nation of bl ood group
characteristics A B, AB,
F‘9e>1<a°'hﬂ‘f"%g¥ My \?P‘%’Bp'e@oi’ﬁdﬁ?%%\ée a“%t[%'BBPf al‘gﬁﬂé 3EC°V?'H% to the
mvmroﬁu@r IamRre mawaleas fdreha bisitatdons pléﬁdmfan@él de%m:nam of blood
nsi on, a e teoroastlp..
orobh (TR BE oot oD s 9 b i et SHROPE. ayisvice
coniprisgs asapgorbbyer pnmsmoes imemsiahe \2ethe labscebﬁonaaﬂde‘sambthe two-
dlrl‘%?lg XJ&AI %e%l%gt qgrggrlltvf in t{T ¥o‘?’ o%e Stlt’l ZTﬁQ gjga[o%#n?e%&grge § id fixed
ontaib@ rsppparh Iaprad 13bsovrmaha|chs|mgreshﬁe psEneitiee e sbif-admespe acrylic
adh-ggﬁes?_ﬂée B&)tlén })&?%qs d M}S tllrEPQ oﬁ' I%fér qf gy?%f the

por ous e rane Ilca
absforpfian tae 3 q@ﬁmwm@emmmmmf ac d ham@alp@rmm@wttﬁlrfeced on

thedigh8F tiad o@“th%t hbrBud 'n%ﬂ?&nesﬁ@bﬁ'a{e'scmé %p?lﬂ;gtioﬂ §¢§'¥e 5 from the

reagents into the porous nbr ane 2.
remag @smbmﬁleﬁyﬁécfsa% Berie tfz&sd'f%qdoﬁstabutton@f ﬁamal@s!'qwd and
tesma‘gérag thte theVBbidhls InferhtitarkO D! adwddi thet AipliddlioA Bhé Gand the
regrc))n of the tpor%us 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 |-VI arranged in defined X and Y positions wherein the indicator

~ zones are composed of the following bonding elements:
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i ndi cator zone region 6 is provided. The latter is

formed by diagonally staggered point- shaped |n¢y£ﬁﬁ¢ygog7
zones |-VI arranged in defined X and Y positions

wherein the indicator zones are conposed of the
foll owi ng bondi ng el enents: 9 January 2007 15

I ndi cat or zone Bondi ng el eniént Specification 5 |

Anti bodi es Anti-A (nonoclonal) 11 Antibodies Anti-B
(rmonoclonal) 111 Antibodies Anti-AB (nonoclonal) 10

Indigtor zepe (rmn%%’?dﬂﬂﬁlaef:l‘iéirﬁ o e Geaston
i | oot ! |

t he control tl) .and contai ns onal
| antl-erythroc gkgﬁflbodles p%PfgﬁgmﬁPQQﬁﬂ%d in
distal rel ati hi,p to all renmmi |nd| r zones.
H In Fig. 2 an EQ%PSEFve vi ew of tﬁﬁpﬁﬁvPeacﬁ ording to
I"the i nvention t% dlegteral f|0m1tﬁ% %Béhkb&a&“@ted in

Fig. 1is shomn conprising the conﬁ ort
vyl ayer 1, por rane 2, abs and
v seal i ng eleneﬁﬁmﬂg§£bch separate9®ﬁkj@&bp|ca ion 25
y zone 5 fromt g renmi nder of the \pppdby; nﬁ@& in

turn conprises the 1 ndicator zone region Incl d|ng
yithe indicatoragppgss! -1V di agonalyy.e éﬁ L e elon g
proxi mal to dAsta SIn Fig, 3 a pers eﬁgvéﬁ
device according tothe invention for fateral 110w
tests for the sinultaneous determ nation of bl ood

|nomcraw@oﬁam acthe rcbﬁth! q:csu énd BontARs payaeﬁalgaﬁeh&hm@;@e sShibMies.

resent exanpl e
It '%%rﬁfma?em %lstakrggﬂ@sam ab rwmles, Bisator aortq%e conponent s

of the device illustrated in Fig. 1, except for the

elenent fixed to the er. Si
in B0 a8 braftarav st e deer et 15 Ui jreion rsioiEL flyy tests
|Iiubﬁtté®ﬁn RB& 1ns Fahgwn éboaﬂ)neinglthSI mpbheNVslﬁjpﬁb‘rO\Myecﬂ t pegous
rate

SRR P S EIoR ot 4 4SL s NG Pl “ WL SsEie e abbiRaton
zorguP fromt the agreainder op treouemirand maivh in Rirn atrepriges iteningiaatoB zone
re%ﬁg@y%ﬁ%‘%?&é%gﬁ%%s IﬂV'dﬁEgtongllyfs?a(dEe%fd fbm proximal to distal.

In Fig. 3 a perspective view of a device according to the invention for lateral flow tests for
the simultaneous determination of blood group characteristics A, B, AB, D and CDE is

shown by way of example. In the present example the components of the device

~ correspond to the components of the device illustrated in Fig. 1, except for the sealing

element 4 fixed to the upper side of the porous membrane 2 in the form of a three-

dimensional batten.

In Fig. 4 an explosive view is shown of the device achrding to the invention illustrated in
Fig. 3 for lateral flow tests including the components support layer 1, porous membrane
2, absorption pad 3 and a sealing element 4 in the form of a three-dimensional
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40 9 January 2007 16 batten which separates the

appl i cation zone fromthe remaining nmembrane wh ¢huhiR 2007

turn contains the indicator zone region 6 conprising.

the indicator zone region 6, including the indicator

zones |-Vl diagonally staggered fromproximal to

distal. 51In Fig. 5 is shows by way of exanple a

perspective illustration of a device according to the

invention for |ateral flow tests for the sinultaneous
batien whigh geparas be applissioyrengdront Kerameiging sranskrang which in tum

| coﬁt@ms %@ﬁﬂlCﬁ@Ezoﬁéqréghﬁ & E&ﬁ%ngﬁ%@'ﬂﬁu%t&r%n@ 96&?(9{‘@ Nhigcluding

devi ce correspond to the conponents o
th%l@@lp%ier zpges | Vb@@%@&)ﬂstﬁwwbﬁom prcgm!& digtgk t he
sealing element 4 fixed to the porous nenbrane 2 in
he_form of a three-di rensi onal 10 trough. In Fig. 6
in kg BXPPBHEPRI P PR YBYPRRAINS ﬁ'a?tfﬁttﬁrg 8’3 dplge ackording to
thd mvertiondfor fatarall fdwe tedtts fok ae BaRiitaneduk | désdnhiagsh bh blobg-group

iR RIS Moo 91 S, B ROR A0, SRHY Beorigrent of th

dedten@respdnd to tlhdnccmpaahemsrw therdeivick me ilpbtrdted im Fig \Wekapt for the

o35 5B L e BBAT S i Sglore

trougine regi on 6, including the indicator zones |-V
di agonal ly staggered from proximal to distal. Fig. 7
illustrates by way of exanple a perspective view of a

In Gievf @e expledectivieny of thet deyvice Zgcording e therinfestion for daterial Advotests

- Mub®RES if Ofig.t Beis SEHBWNL 212@&11’1%8 HB&?én'té)@uﬁgorplla‘?/@p 1, porous

group char acteri st
m%hf@ﬂet%@bﬁwe%hwa%%@ed shaling @Jﬁwt fAdn thrempiesadional t@ugh form

whiH %gér%téselbf@ bpdlicafidezdMRr D HemTREMEARLRdeR of 'iﬁbemé%%fn@twr%h in
and th t wo- di nensi onal sealing el enent in

MF RNt Rh 1B indicstor izpne mgion e fRstusig the fndicator Foss lo\ﬂ diggeeally

staggrBe frbmlppds@rhallio BiRYi ded with a pressure sensitive or
sel f -adhesi ve acrylic adhesive. 25 Likew se, the

absorption pad 3 is affixed to the support |ayer 1
Figwi7t itugtratets hyf wﬁghef aksopieta perspaedk Jewvdtrd appidengcdobding to the

BB or JREEN B85, s B o8 i nE Setespirpld B o oo Srowe
chaapgieristios |AoB wné) %, fcr &nel Oy awdrii i thge preseriircane the device is
coERST AP 4 BoBLL BRI e A9 o
twongtirignsiensl sealipg elosant ¢ lirethagpin ofa stop T meBbare 2 isaffixed on
the' RBp&H1aPEr 1 provided with a pressure sensitive or self-adhesive acryfic adhesive.
Likewise, the absorption pad 3 is affixed to the support layer 1 with part of the absorption
pad 3 overlapping the porous membrane 2. The sealing element 4 fixed to the upper
side of the porous membrane 2 separates the application zone 5 from the remaining
membrane surface and permits the directional distribution of sample liguid and test
reagents into the porous membrane 2. Between the application zone 5 and the region of
the porous membrane 2 which is in contact with the absorption pad 3, the indicator zone

region 6 is
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January 2007 17 provided. The latter is formed by

di agonal | y staggered poi nt-shaped indicator zones 1-

Xl provided in defined X aqg Y positions, consisting

of the follow ng binding el"énents: |ndicator zone
Bondi ng el enent Specification 5 1 Antibodies Anti-A

ol RACTRFNA) o by BORLER s PORRSERT s thes 1
X pavifedindebrrstX endlY)posions consisting of the fallo@ing rindingl etamegnjs:
VI Anti bodies Anti-c (nonoclonal) VII Antibodies

IndRBior zénel TONOBHRRGIclen¥drk I A8 cBReieR ANtT-©€
(rmonocl onal ) 15 I X Anti bodi es Anti-Cw (nonoclonal) X

Ant1 bodi es Ant1 -K (nonoclonal’) XI Ant1bodies

| Anti-erythrocaissdiéPol ycl onahi-A2Rohbdbrfe@t or zone Xl is

the control (ctl|),and contains_pol yclonal
I anti-erythr od%ﬂ“@z’dolﬁ?i bodi esAnt-Pi{mpaodienainged in di st al
I rel ationshi p Aribédiés r emai ni pgti-ABdngAdddnapnones. I n Fig.

8 there is il trated by .of exanpl e a perspective
VView of a de\f{”g'@oéi%%or di ngmﬁg%gt(ﬁ’é’"?%@ﬁti on for

V lateral flowAntibbdies desi gnednis (mohedlaiatle test for

testing the 5 identity of .the recipient and the

vi bl ood preservﬁg%?‘ﬁe?t he preséﬂtf"cggl%'??ﬁ[ogabhe devi ce

Viiconpri ses a duntipadi¢s | ayer 1Anti-Bémposaaral)menbr anes 2a
and 2b present . n.dual for rRtion pad 3 and

Vil he two- di rrenmsnlt'ia%hé seal i ngk’é‘f‘gﬁ%%'fb%?" gﬁand 4b

IX presented i n/fstibedies f orm ThAet-Ewdmpoedesl)menbr anes 2a

x and 2b are fixggodiys Way of ﬁnt‘ﬁkf?@%éc&r@ﬁer 1 provided

- adhe

wWth a pressure sensitive or se ive acryl ate
Xi adhesi ve par &nfiegdigss one 30Aslhetiercytesdpdydienelat ed in

the sane direction. Likew se the absorption pad 3 is

f1xed onto '

Indicator zone Xl is the control (ctl} and contains polyclonol anti-erythrocyte antibodies.

It is arranged in distal relationship to ail remaining indicator zones.

In Fig. 8 there is illustrated by way of example a perspective view of a device according
to the invention for lateral flow tests, designed as a bedside test for testing the ABO

'identity of the recipient and the blood preserve. In the present example the device
‘comptrises a support layer 1, the porous membranes 2a and 2b present in dual form, the

absorptibn pad 3 and the two-dimensional sealing elements 4a and 4b presented in strip
form. The two porous membranes 2a and 2b are fixed by way of a support layer 1
provided with a pressure sensitive or self- adhesive acrylate adhesive parallel to one
another and orientated in the same direction. Likewise the absorption pad 3 i's fixed onto
the support layer 1, part of the absorption pad 3 overlapping equidistantly with both
porous membranes 2a and 2b. The sealing elements 4a and 4b fixed onto the upper
side of the
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over| appi ng equidistantly with both porous nembrafgs 2007

2a and 2b. The sealing elenments 4a and 4b fixed onto

the upper side of the 35 ------------ 9 January 2007

18 porous nenbranes 2a and 2b separate the respective

application zones 5a and 5d8 rom the remaining

menbrane surface and permt the directed distribution

of sanple liquid and test reagents in the porous
PorREFRIeAIRENes Zaand 2RiserBateibe resphetivamppicetion gmes §a@nd Sk from

theonrem'é%ﬂgeﬁﬁﬁfﬁén\éeé&‘faé@gn& %rrﬁl??rféeéﬂ?éc‘t/e% GiSEbRRA c@fsaFnB% liquid
por ous nenbranes 2a and ch are 1 n contact

anquqsh reagenta s dieprareis r&gr@b@nq ﬁ@ qnﬁ d?lbc Redvesroihe apelifaliers zone
5a @8 5B MEk Rt fancpﬂ}@\féﬁ%at{ve-rrﬁgi‘éﬁs af mefrﬁfré'[%d‘ngﬁbranes 2a and 2b,

i nt-sha tor . zones_ la-llja and | b-]
whR b OB W e GRE TR Y53 e BEISAIeT gene ropiREs Ba and 6b are
proivlddi:i.camhésezmﬁommgycm%§e@flndlmor ondsovd-mg and Ib-llb

bondi n I ndi cat or e Bondi ng el ement
resBde T SR i ) PosliansoleciodiRalEr S0ec  Hithsc PRy of the
follbwiag bbhding\dlemeoidi es Anti - B (nonocl onal ) 15 1lia, Illb
Anti bodi es Anti-erythrocytes (polyclonal) Indicator

po|yc?onal an§|-e9yfhrocyte S68 éiﬁ% gles They are

|9 UVI UBU I 4] UI St dl TUI atT Ullblll | o cll I rerrar 1y

i ndi cator zones. 20 In Fig. 9 there is illustrated an
la, Bxpl oded vi eviidibodieee devi ceAat-ddmdinagonad) t he i nvention
la,fi@r | ateral /iAnB&\éhé@St S i ”E}S\Hf?'srtﬂwoﬁnﬁaor%gﬁponem S

port |ayer por ous menpranes
”mawgorptlon paﬁﬂéoﬁﬁ% the seAniigytiupasesipeydanatnd 4b as
shown in Fig. 8, the latter each separating the
application zones ba and 5b TESpPEctively fromthe
remai nder of the 25 nenbrane which in turn contains

Indich®r boWHsand @hd AR Ge ﬁi@:gbcﬁ%[sqatl)ad?ﬂ St rﬁﬁcﬂﬁ%da\lﬁﬁtyerythrocyte

APl o hEH 310 GIeEisHal iouP BUGEEo 3 ST aAn Ga LRI F Y ParRe
proximal to distal.

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

retationship from proximal to distal.

fn Fig. 10 there is shown by way of example a perspective view of a device according to
the invention for lateral flow tests for the simultanebus determination of the blood group
characteristics A, B, AB, D and CDE. The present example represents a [ateral flow test
device for right-handed operators and comprises a support layer 1, the porous

membrane
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in Fig. 10 there is shown by way of exanple a
perspective view of a device according to 30 tdRnuary2007
invention for lateral flow tests for the sinmultaneous
determi nation of the blood group characteristics A
B, AS, D and CDE. The present exanple represents a
|ateral flow test device fi®r right-handed operators
and conprises a support layer 1, the porous nenbrane
January 2007 19 2, the absorption pad 3 and the
2, W@ba?rﬁwsmﬂ@anééiw wegdigreasiendl sgaling elameng 4 igrstip fppra. The

porBG$ MmbPREIY 8 iRePoits thd XffHoAMyer Y %vﬁéﬂﬂﬂfhta bl@)ﬁﬁlre Lensitive
of g%%c* ded with a pressure _sensitive | f -adhesi ve

hepixe AFhks \?Shei‘r%\)m'"@é”set ke a'awtm R Bda figed on the
sup‘pbne@yeen pdreof thel @asurpudrﬁyaefs awer@ep“hg w‘thtﬂh@p@bsg FridiribPdhe 2.

Th S Slegtash B ooyl Ui e I BBIeuS Mesrtspng fevarates
the papplicstionesshe Bnkord thepamaindsr of the mppbiadatsueface ane dermits a
i OB S el R BBt P Cra BehBet 2
The iedigaint zonereditret mrowdemweanmeappticﬁhm zomdi Scartdathe pesgivan of

the gﬁ)gh{%r}ngmbéng r20v¥ 8? ghgeéoﬂﬁ%{]wﬁﬁ R éﬁ’gﬁ \B%Q Cﬁ Oﬂ?s ?ndlcator

he re ous rre

regiooris é&rmedvlbv rPOtrhehza:terncpcatwqmael -y aﬁhmgedl pamll@hSIde bmlde in

sta geegédjlrél nghﬂf Fpadqng %W Etdeﬁrkbgi%gnd \4 o&ﬁér‘%r wégrréfnsthé 1%cator

rrange paral | ein

 zoneg peg GoBIRSRRGOfithe plipying hordiemelomedes | ned X and Y

positions, wherein the indicator zones are conposed
Indiehtof P6he! O T OWoAGin S@eemeng ST Etlfction NaT CATCr” Zone
Bondi ng el enent Specification | Antibodies Anti-A
(nonoclonal) TT Antibodies Ant| -B (nonoclTonal’)  TTI
Ant i bodi es Anti-AB (nonocl onalé 20 1V Anti bodi es
L Anti-D (nonofYERR¥SS v Ant i b2 émeprdonade (onocl onal )

I VI Antibodi egnfitiddieser yt hr ocahtes (neddembignal ) | ndi cat or

n Zone Vi reprﬁpfboéjseé Esocong&ntl_Aé?mogoc?p]gl)cont ai ns

pol ycl onal cyt
l)/ Antibodies Anti-D {monoclonal)
"V ' Antibodies. - Anti-CDE (monoclonal)
A Antibodies Anti-erythrocytes {polyclonal)

Indicator zone VI represents the control (ctl) and contains polyclonal anti-erythrocyte
antibodies. it is arranged in distal rélationship to all remaining indicator zones.

In Fig. 11 there is shown by way of example a perspective view of a device according to
the invention for lateral flow tests for the simultaneous determination of the blood group
characteristics A, B, AB, D and CDE. The present example represents a lateral flow test
device for left-handed operators and comprises a support layer 1, the porous membrane
2, the absorption pad 3 and the two-dimensional sealing element 4 in strip form. The
porous membrane 2 is fixed onto the support layer 1 provided with a pressure sensitive
or self-adhesive acrylate adhesive. Likewise, the absorption pad 3 is fixed onto the
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to all remaining indicator zones. In Fig. 11 thepgui$ 2007

shown by way of exanple a perspective view of a devicCe

according to the invention for lateral flowtests for

the sinmul taneous determ nation of the bl ood group

characteristics A B, AB, RO0and CDE. The present

exanpl e represents a lateral flow test 30 device for

| eft - handed operators and conprises a support |ayer 1,
supneE I3¥ duBarkehibeabeorption pak3 @Mgr&ﬁwdwmptga PgroyigdnerpRyane 2.
Thé 8Balidh ERIMEr® AHxe8 @Atd the WhEMBAE offthehotdus MehBraft 2TdParates

por?,us_ nmenbrane 2 is fixed onto the squport I%r 1.
the arRisatian Zane 1 HorP e sepaindss fithe yiemipanss girfacs fndsrepits the
dir?;tibiyag apieadidy ﬁﬁih‘ggargbiehﬂmd&md gg%&w:?ggémﬁ inthe plau@us rﬂa‘fibrane

i xe nt o t.he. anyar ( support, | ayer .1, . .
2. BebfEenih Shrsiich pre BANG e "SI00 6 1RSS5 TFTEDR  which is i
corfact auith thee absopstiznad Jihe isdicdtormngne lregiom id pfavikied. The datter is

h ide. of th b 2 he .
for by Baf b8 E ndicaler Far, R PRRREHGRF15: FRE Hhokls whdle in
a lipgarf rawan aefingse X randsY phstiorsi trecindiontat zemsdmiigneprafosethef the

| o]t d the test reagents in the porous
RAR R ooy

et ween the application zone 5 and the
regi on of the porous membrane 2 which is in contact

Indjcgtoprengi ded. Brmdingglemanti s  Spesifiediony poi nt - shaped
indicator zones 1-Vl _arranged parallel staggered side
by side in a linear rowin defined X and Y positions,

| the indicatoraggsgss bei ng cappAIRSn&doddie ol I owing
bondi ng el enents: 10 Indi cator zone Bondi ng el ement

I Speci ficati oftiBediesant i bodi A8U-BAMCIXEIM@Inocl onal ) 1|

Il Anti bodi es Axntib&iégronocl onahg-ABl(mbnddkérianodi es Anti - AB
(nonoclonal) , LV Antibodies,Anti-D nqocl onal ) V

IV Anti bodi es AfYibedigs (nonocléﬂ%b)(m.?ogﬁ%)“ ti bodi es

V Anti -eryt hr ooyttiesdi¢pol ycl onahi-CDEdeabelonaone VI i s

Vi the control g"ﬁ‘é‘)’d@\%{] ?bggrteglﬁtﬂtis-?%r C%Le%rtgé)lycfonal)

anti-erythro

Indicator zone Vl is the control (ctl) and contains polycional anti-erythrocyte antibodies. It

is provided in distal relationship to all remaining indicator zones.

In Fig. 12 there is shown by way of example a perspective view of a device according to
the invention for lateral flow tests for the simultaneous determination of the blood group
characteristics A, B, AB, D and CDE. The present example represents a lateral flow test
device for right-handed operators and comprises a support layer 1, the porous
membrane 2, the absorption pad 3 and the two-dimensional sealing element 4 in the
form of a strip. The porous membrane 2 is fixed onto the support layer 1 by means of a
pressure sensitive or self-adhesive acrylate adhesive. Likewise the absorption pad 3 is
fixed onto the support layer 1 such that a portion of the absorption pad 3 overlaps with
the porous membrane 2. The sealing element 4 fixed onto the upper side of the porous




10

15

20

25

30

35

is provided in distal relationship to all remaining

indi cator zones. 25 In Fig. 12 there is shown by jaRury 2007

of exanple a perspective view of a device according to

the invention for lateral flowtests for the

si mul t aneous determ nation of the blood group

characteristics A B, AB, [Rland CDE. The present

exanple represents a lateral flowtest device for

I ght - handed operators and conprises a support |ayer

meﬂibr@weZ (FePates the @pplieationzonent fraps Bepremaiingamebeang surface

and P@mﬁ:ﬁéﬁh@' um&a RPteadifglof BBk RARAand téd rézrg%né%ts %@borous
a Sstri porous nenbrane 2 is fixed onto

0
memisas: £- ITE? é’?d‘qat%foﬁ% S5RoHP isarraoed hehweendhe ?PP'\?@“‘& zone 5
an@ elef regidh @$ thé%oﬁﬁfs%é\ﬁ@‘aﬁéi Rediotas if-Cdifexdt Sth ttlbs?—‘albsorpt!on pad 3.

tion pad, 3 ed . onto the s
T At fons agiom: i e L It (1 Pt Jeges nsliefar Zgees 1V
sta\ggél’ed side®yRieqiisalREBivha RRoder ihRfiegPK iaRg Yedositiond, thk indicator

AP SRR Bliibd Pabing JFrB3E on 2one 5 11om

the remai ni ng nenbrane surface and pernmts the

Inditiataebneonal  shoreladi elgmaetft sarfpeeificatpmi d and t est

reagents into the porous __nenbrane 2. The indicator
zone region 6 is arranged bet ween the application zone
5 and the re t he po 2 which is in
! contact with ﬁﬁsgd'géor pti onAg'gZ\ @“EE%S i ndi cat or
It zone regi on iAntibediagd by el dntid(movpclpraild- shaped
I i ndi cator zonggiphai¥ St agg%ﬁ%l&@%ﬂoa%aﬁ j de parall el
to one another 1 n defined positions, the
WVindicator zoNégodigs ng conpdstt? Gionerlendlbl | owi ng

v bonding el ermetggpbadi cat o ApeDERHbREnS] enent
Specification 10 | Antibodies Anti-A (nonoclonal) Il

VI ant i bodi es AmtPRdigSHNoC| onﬁ‘r'?'erYFfI‘VPCWﬁ PRyEPRA) Anti - AB
(rmonoclonal) 15 IV Anti bod| es Anti-D (m)nocl onal) V

bodi es. Anti - onal ) VI
incihtor 2008, il Y 500 909 Grisiye AR GhiZbioote patibodies.
It i4 previdexhinrdistal ¢eldtionship b slbebainig) ipdicatol fonek.
anti-erythrocyte antibodies. 20 It is provided in
distal relationship to all remaining indicator zones.
In Fig. 13 there is shown by way of example a perspective view of a device according to

the invention for lateral flow tests for the simultaneous determination of blood group
characteristics A, B, AB, D and CDE. The present example represents a lateral flow test
device for ileft-handed operators and comprises a support layer 1, the porous membrane
2, the absorption pad 3 and the two-dimensional sealing elements 4 provided in a strip
form. The porous membrane 2 is fixed onto the support layer 1 provided with a pressure
sensitive or self-adhesive acrylate adhesive. Likewise the absorption pad 3 is fixed onto
the support layer 1, part of the absorption pad 3 overiapping with the porous membrane
2. The sealing element 4 fixed onto the upper side of the porous membrane 2 separates
the application zone 5 from the remaining membrane surface and permits the directed
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In Fig. 13 there is showmn by way of exanple a
perspective view of a device according to the 9 january 2007
invention for lateral flow tests for the sinmultaneous
determ nati on of blood group characteristics A B,
AB, D and CDE. The present exanple represents a
| ateral flow test 25 device2for |eft-handed operators
and conprises a support layer 1, the porous nenbrane
t he absorption pad 3 and the two-di nensi ona
SP@@‘?JPQ R %“Fé‘ﬁng i5FigeReRIES it 1he Ppraup memiyane Zrnigetween the

appiREGIHSzONE BRindte Rgioh of thegfbralldtferhbrens medsrt is lirdydttact with the

rovi ded h a pressure sen |t|ve se| f- adheS|ve
S SalsPBeT FRsraion Bed AISeRoh ; She i 5 fafmed by
elohgatedr bﬁﬁcbshabb@rnﬂlrtma@tdndsa-yﬂ Iarringdﬂqrai'all@f sidegy side in staggered

reipngiB i, Sl Agd S bRl e it RO g PR gt the

ﬁNUngmenwm;dememBnbrane 2 separates the application
zone 5 fromthe renaining nenbrane surface and pern1ts
ind -y 'm IF P HSPT eading—of
sarrp e iquidBand fest reagents 1nto the por ous
and—tthe
regi on of t he porous menbrane 2, which is in contact
I with the abdsbtipediesm pad 3, Aptird (medbdenahr zone regi on
1 6 is providedyyifbged atter |§m{,gr efoddhane! ongate or
band shaped in glcator zones |-Vi arranggd paral |l e
I'side by side Amibediegyger ed 5APEABHMoR_HINGI n def i ned X

lv and Y positi gitibodié | ndi Capafi-DARRBASIGRING conmposed of
the follow ﬁ bondi ng el enents;: | ndi cator zone

Bondi ng el e iesificat i BRU-CHE (moppelonhdi es Anti - A

vI (monocl onal ) Aritzbod?égl bodi es pAnbivtifodytaanpalacal) |11
Anti bodi es Anti-AB (nmonoclonal) |V Antibodies Anti-D

indiator e egl Antte- e-br)ttdnr oytes dopringCpayddnal Iamdl aat-apthrocyte
s the,cop onal

an88a i< B B ot ohbaf Bl LR A

distal relationship to all renmining indicator zones.

In Fig. 14 there 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 simultaneous
determination of the blood group characteristics A, B, AB, D and CDE. In the present
example the device comprises a support layer 1, the porous membrane 2, the absorption
pads 3a and 3b and the two-dimensional sealing elements 4a and 4b provided in strip
form. The porous membrane 2 is fixed onto the support layer 1 by means of a support
layer provided with a pressure sensitive acrylate adhesive. Likewise the absorption
pads 3a and 3b are fixed onto the support layer 1, a portion of the absorption pads 3a
and 3b overlapping with the porous membrane 2. The sealing elements 4a and 4b fixed
onto the upper side of the porous membrane 2 separate the application zone 5 provided
in the central region of the membrane from the remaining membrane surface and permit
the bi-directional distribution of sample liquid and test reagents into the porous

membrane 2.
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20 In Fig. 14 there is showm by way of exanple a

perspective view of a device according to the g apyary 2007

invention for lateral flowtests with bi-directiona

flow for the sinultaneous determ nation of the bl ood

group characteristics A, B, AB, D and CDE. In the

present exanple the devi c&3conprises a support |ayer

1, the porous menbrane 2, the absorption 25 pads 3a

aﬁ’ g t he two- qf si onal ealln el enents 4a and
Belypep B PRRIFHIN i pan eg*‘?ﬂé’ B RATSUSHBRBYCERTE 2 wWhigh is in

coiithatadtroihe abbdipticiLipgizr3a Ay 8t, the hwuda&)arzan@fegaorﬁtaapmd 6b are

| ayer ovided with ressure . sensitjve ac
proybEs; Th8% B Plrbtered e ao s ey indeforaSinks kil apranged
disgbwadlgl stagberet! lire dsfingd o¢ &ind ‘a)peslt:dns thefinditatonzabks bbieg composed

n and 3b overlapping with the porous
Ofﬁgzﬁkang%fngﬁe'emen |ng el enents 4a and 4b fixed 30
h r side of the porous nenbrane 2 separate

lndida@rapmﬂ | cat i Bamdingredengenpr ovipedificationt he central region

and permt the bi-directional distribution of sanple

I d and t egi ent n nmenbr ane 2.
| Liqui 2086&&9 S | hﬂtuft\ﬁ%oﬂ&ﬂ

35 9 January 23 Between t ation zone 5
I'and the regi d‘\‘mlépdl??ne por oué\nﬁrﬁrm\oa@@f@')v\hl chis in

mcontact w th Ad§Bodsor pti onAﬁfmg (RBnédtshaBb, the
i ndi cator zone rg@g};l ons 6a and_6b ‘are provided. These

are represent €$oi nt - shApER (Meardet@dr zones |-V

v arranged di ag@pedity St aggenﬁﬁicm (ARhbAGshX and Y
t he i cator zones ed 5 of

V'E’F I 1t‘|ololngwl ngAr}yb?l‘g?%g el eneﬁf‘té‘em%ﬁ%‘%lﬁt(ng%@??@ Bondi ng

el enent Specification 10 | Antibodies Anti-A
nopocl onal bod| - nonpcl onal |l )
T TR BRehNR Y hoRG e o A GO BesoNRanabant-
erythmocybchrdibadiigs. VT e arbaliitaly atrehpedbirelatiomncthe mradigatdrzones -1
anc}fl\f’-‘v régpgct@glty_i bodi es Anti-erythrocytes (polyclonal)

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

which are arranged diagonally staggered from proximal to distal.
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The indicator zones Via and VIb are the controls (ctl)
and contain polyclonal anti- erythrocyte anti bagj@§ary 2007
They are distally arranged in relation to the
i ndi cator zones I-I111 and |IV-V respectively. 20 In
Fig. 15 there is shown an expl oded. view of the device
according to the invention24illustrated in Fig. 14 for
|ateral flowtests with bi-directional flow conprising
the conponents support |ayer 1, porous nenbrane 2,
absorption pads 3a and 3b and the sealing elenents 4a
Exah@ledb, whi ch separate the centrally di sposed
application zone 5 25 fromthe remnai ni ng nenbrane
surface which, in turn, contains two indicator zone
Exam@leons BRodgtbuplietdrmipbtih ng t he i ndi cator zones |,
I, 111, Viaand IV, V, VlIb respectively, which are
arranged di agonal |y staggered from proximal to distal.
Pré&dudtioruafitest 200 24 Exanpl es Exanple 1: Bl ood group
determination 5 Production of test strips: The test
strips conprise an application zone, an indicator zone
The égsit sripapempiiseansapplidation zonee g owlicalve mbmearegion @hd Bh @bsorption

reg}u*p %Mj’lbllahgg gieth?&’afg\w{bg&%é-l Erngn‘ﬁ (Fifmusg?ié"%re o ﬁ)' 4 /lh Igtr*ps sized
15 @yﬁm@d@mdﬂ@ﬂmg@t nétforor sik spglezmbagingnt or w@eqweéwmd 26 by

40 Wi &K arfi %ﬂot%%odﬁﬁ%@gh@%% smﬂ, %Beo% é’%éﬁ ddrt8ferqQBiing

a support layer
shesit £¢b PAIGE]) 0 Iaama@v ﬁaﬁitere@tyelnyt%@a@@r@dmueh!lr@ar rove 2 Welats of

sollichsPof $iloBs HloodSGbiisd Spsifel m¥ASdIHp amlﬂbgfésgérelﬁb%hed in the
speci fi c npnoc| onal, anti bodies are applied in the

'”diq%‘mré%‘i%ﬁeg@ﬂh’é'”ﬁégll'%?ﬁ”%%q g AP WRIRd:, e. g. AD3200
(BIOdOt) 15 Anti-A clone Birma-1 (Serol ogicals,

Al R1oRR) BirBds GaboORtlse TLIRIBT, vEOE B era ESd: Tegitbbicals
NOXDROB?) antiahib i cidies GBS @\BIZMBQSINB&BW Do) 01G06R); - Gnti-D

o 8 gyt S Loy o T3 0 gt

KGO ha Ankits- @éhetViBAS32S8&iologicals, KNI0207); anti-E clones MS-80 + MS-258
(Serologicals, KXEQ201); ~ clones antire MS-21+MS-63  (Serologicals,
KLLO205+KQK0205); anti-Cw clone MS-110 (Serologicals, JPK0201); anti-K - clone
MS-56, (Serologicals, KOA0201). |

The positioning of the anti-A antibodies takes place in position x=3/y=10 mm. All other
antibodies are dispensed iterating at distances of x=1,5/y=2,2 mm in relation to the
position of the anti-A antibody. The anti-erythrocytes specific control antibody (rabbit
IgG fraction of anti-human RBC, Rockland, 209-4139) are applied in x=2/y=3,5 mm
staggered in relation to the last spot of the series of blood groups specific antibodies.
The dilutions .of the antibodies is performed in 15 mM potassium phosphate buffer pH
7,5, 10 % (v/v) methanol as follows: anti-A antibody 1:3, anti-B antibody 1:2, anti-AB
antibody
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20 (Serol ogicals, KXE0201); clones anti-e M- 21+M5- 63
(Serol ogicals, KLLO205+KQK0205); anti-Cw cl one k{2007
(Serol ogi cal s, JPKO201); anti-K - clone Ms-56,

(Serol ogi cal s, KOA0201). The positioning of the anti-A
anti bodi es takes place in position x=3/y=10 mm Al |l

other 25 antibodies are di8pensed iterating at

di stances of x=1,5/y=2,2 nmin relation to the

iti of .t - h t
a0 bl 10 5B BB P oPor oS G e
dilugeait but BrevairedRi3th misoekbiaadp %20A)4139) are applied in

x=2/y=3,5 nm staggered in relation to the |ast spot

of the series of blood groups specific antibodies.
Thelimemtirdnes, aftesthefdigpleesiambi the dhitodies, grerdried foe @0 ininuités atM0°C

an%ﬁ{bﬁ%@&“Wg?&%@F*%Bﬁst?r#{fa{qu{u&ﬁg] H/tu ’u?the tis]to? F{é)rgovrélé/ At the end
distahtoi the application zomei arAEJSOaﬂtonhmdw@dmm@myn 20966(1 026m as the

casé fla rﬁ ay B¢ aat S'c@ %ﬂé Solog%ﬁlﬁ é@ tédhgggelg%g*?ﬁ%d%f gplngb‘lvxhth the

ons r e not ut™ ar
memblsa@a tw 8 nnrnetmmgppllc@thmz%e( i3/ Sﬁ))araﬁ?bfi’m@rfb? aemgmder of the

merﬂfmta‘ﬁé biyhke Q&%%%pﬁﬂ:aﬂfm bhe 1@%@\9@5%%@”@ Jﬁlﬁ ¥Tae§af4924) in

m nut es at and subsequently store
pOSE'@ﬁ yEamm %tﬁnW&w\mr tfye anfitg widthd theggembpranger f or med. At
the end distal to the application zone an absorption
ad sized 15x10 mm or 26x10 nm as the case may be
E§E@@Fﬁ!ﬂ:ei cher & Schull, 300) is adhesively applied
overl apping with the nenbrane by 3 mm The

Ao R0l BRSNS Goebies RReE! Jar o iope et b thedost iSopeg 100
ul of\lﬂﬂiﬂecaﬁlbeﬁims ragiordf [ :d BlesdtoAdiRdon btﬁﬁerl@nll@ﬁtﬂj Medion ]Z)‘Fe@nﬁ%ﬂcs
entire mbr.ane,. Test

or i1l DRI B sesteaptimieny o el ity bt STRRDEH0 ol Pepec
in thdwwrﬂlbatm Zopst SIncEdine blhed hasieﬂnhe peplichfidh zdhe, pﬁ)o pifor 150 pl
dllu@c&r# ;&J El%?%gr{ap\y%m l%ﬁg si\oﬁ% S{ngﬂg ISLQfe‘r:j é %’:Jt Ielnptltass:um
phogphgte dyiﬁG(rGIbeé,t 0 é—rﬁ)b@oﬂ’ rfwm))\la@{) 28 Pinsited Qatogfpﬂ application zone
e

the mmplsuapeltqab@n Bay ’p@ Pe@mﬁﬂéﬂ@r@dﬂ)ﬂ 3 dtysd q:ypéﬂtmiﬁwct With

thosfe' éh‘-iﬁ;ﬂéb FHéf rfnSt'hbn(aillg |§TM1§&{ A Wi d%%ﬁm?ﬁgleorbbﬁcfee\&ltrpmmtlon
5 % (w ﬁ)erare pi petted onto the

buffgg'd‘ﬁjlqvteéit t;yd]-ypg-@ﬁr@otic nnsnng bu

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

Resul:

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

Depending on the presence or absence of the respective blood group antigens red dots
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20 in order to rinse unbound erythrocytes fromthe
menbrane. However, in the alternative, the sanpj@uary 2007
application may be perforned with 50 pi 1:3 dlluted or
undi luted bl ood. Wth those sanples the nenbrane is
rinsed twce with dilution buffer or once with
dilution buffer followed B hypo-osnotic rinsing
buffer. 25 If the 1:6 dilution is selected, the
antl-RBC control as indicator of a successful
(Pogdiyglopmiite laost vditg kackground tceloumtinn it the mWPﬁme (negative)
apwﬁdkhuéﬁﬁpaﬁmggoghﬁmtest takes longer. Result: 30 The
test is valid if the anti-RBC control displays a
clearly positive signal (red dot). Depending on the
Exanpleen dedoideadstence of the respective bl ood group
antigens red dots -------- R 9 January
2007 26 (positive) or the al nbst white background
Progigttoarcdtesbsiripf t he menbrane (negative) appear in the
respective positions. Exanple 2: Bedside test 5
Production of test strip: The bedside test conprises
The hedaidenteshoeraprises twe htﬂmiudnqsr ezobr (lddqd preeerivel, érecipjent”) fixed

Myle}
ontB X&?Pg?n & %a%ﬁ%&aett g%&; %@@F\ﬁ aéﬁﬁ%{u))n 28%@51 drﬁ%!cator
ZOﬂee’gglgfha@m@h abﬁoﬂli@lr!’?ﬁﬂbmn regi on. l\/brrbr anes of the type
M1lipore H Flow Plus 065 are cut to size in strips of
a size 12,5 x 30 nm (wdth/length); x/y). Two each
Mephings of the éypga\ﬂi&'wr@#élowdﬂ%@ﬁ%?ﬂe@Ubtowsp@ plrips phg size 12,5 x

30 ﬁm‘?\lﬂﬁﬂﬂeﬁdiﬁ)et)dy? €.Tevo @ich%l)eoﬁ H@&%e@ﬁ@l&tboﬁﬁeé oﬂm §%upport

t the overal assenbl y has a size of3
'avwﬁﬁaw tesh et of G apas‘ﬁé?mﬁ RvER BB EY tha éhﬁr everr@lmfsgmblv

had #1698 bicsd x @cp,mlﬁ cations are applied, staggered
di agonally onto each of the two msrrbranes: 0,2 pl dots

of solutions of the nonoclonal antibody anti-A clone
Usﬁg anﬁpén{eﬁeé gl KI@(%ZDBI (Biodd) HalBRgwind ideatidal asplicatiehs \erd Zpplied,

Ser ol ogi ca 0201) .in
stadebrll iaBHel, B SHF o eyl RERE T A Bl of the
monmitnabantinty biddh clonaldina-1 (Serblogictls OTLJ8f 0F)rih ipokitiom R=4/y=12
mmBBgﬂtLg-Q:%ﬁleaégj-ﬂr {Serologicals, NCA0201) in position x=7/y=14 mm. The anti-
erythrocyte specific control antibody (rabbit IgG fraction of anti-human RBC, Rockiand,

209-4139) is applied in staggered relationship x=3/y=4 mm to the anti-B spot. The
dilutions of the antibodies are performed in 15 mM potassium phosphate buffer pH 7,5,
10 % (v/v) methanol as follows: anti-A antibody 1:3, anti-B antibody 1:2, anti-RBC
antibody 1:3.

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

- from the remainder of the membrane by the adhesive application of a 1-2 mm wide

adhesive strip for
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209-4139) is applied in staggered rel ati onship x=3/y=4
nmto the anti-B spot. The dilutions of the 9 Jayary 2007
anti bodies are perfornmed in 15 nM pot assi um phosphat &
buffer pH 7,5, 10 % (v/v) nethanol as follows: anti-A
ant i body 1: 3, anti-B antibody 1:2, anti-RBC 25
anti body 1:3. The nenbranes7 after di spensing the
anti body, are dried for 20 mnutes at 40C and are
red at cons% nt. air humdity unt|I the test |s
eaé‘éf beWRdTERR 4174 i AISHPRYES M1t exjead ingsper &g pte Fisbrane
widi. absor ption pad (Schleicher & Scholl, 300) sized
30x10 mMmis 30 applied, overlapping w th both
menbranes by 3 mm The application zone is separated
Testrbatoht he remai nder of the nenbrane by the adhesive
application of a 1-2 mmw de adhesive strip for 9
January 2007 27 each test strip (Tesa 4124) in

Sepiwi Be osany;ﬂée anBrexafendsiserdg deerthd heerelnbine €'prasslveanerythrocyte

co%@gﬁ{égl . ﬁieh '%‘B "n%cnﬁ’%ﬁt"” an@éte%%l es there are

rané" " preser erythrocyte
concentrate; for the nenbrane "recipient": conplete
I
Fopﬂh@‘{’é& plFo‘BEr Stﬂ EI éo et@ BB\B/g fs a}g)llu?dclgtctﬁ%ﬁé %ﬁtggoﬁﬂﬁiag&} zone on
thesﬁl%ﬁe"re%@nt P@'hﬁ@ uhﬁwtfmpypﬂ caseontrate oy the sde derasara’e Adier the
blob@ ﬁa§ bé’r—?n sﬁk@@ﬁfﬂﬁthe rﬁérﬁ@r‘éné BRiireld! GRshd @ eh ! msg %59‘?' case

menbrane entirely, rinsing I's

W'“éa’-cﬁ 1@95&1 d"W'Qﬂh byffeg of gacp| Wit *P"lsli'%rkzutiﬂﬂo WQS’( bbﬂweo-osmotlc
rindvd buff.l ution buffer followed by hypo-osnotic rinsing

buffer. 15 Result: The anti-RBC control as indicator

of a successfully perfornmed test becones visible in
Refigt h menbranes after about 2 minutes. 20 The test is

valid if the anti-RBCcontrol displays a clearly

positive signal (red dot). Depending on the presence

- ThoentaBBEN@atrof ad Ingicates pé atduveesbiui getisroned tasttbegemss viglhle in

botﬁﬂfe%brg QSleb %/b(%%g Lﬁ‘% al nost white background

oura Ton o ¥ ane (negative) are

The test is valid if the anti-RBC control displays a clearly positive signal (red dot).
Depending on the presence or absence of the respective blood group antigens red dots

{positive} or the almost white background colouration of the membrane (negative) are

displayed at the respective positions. An identical display for "recipient" and "preserve”
denotes ABO identity between the recipient and the preserve,

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

Production of the test strips:

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

‘indicator zone regions and two absorption regions. Membranes of the type Millipore
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di spl ayed at the respective positions. An identica

di splay for "recipient" and "preserve" denot e@ﬁg@ryzoo—,

identity between the recipient and the preserve.

Exanpl e 3: Bl ood group determ nation with

bi-directional lateral flow test Production of the

test strips: 30 The test s&Bips conprise an

applicati on zone in the central region of the

i ndi catQr zone regions and t,

HIFEE Bl 85 FrP it 5nSes b RBIARRSS of 1Biesh e N RYengih a9y and
adhbaivelampn&élﬂﬂnto a&ublbdﬂ Iayérlf’bat&w@%e&r £g.@GEL)! DifoAslyistaggered

or SERTYLM 2 Blsatitr srdes'ed. Sk ittes GhlondiorieRit bioad grou

speeifig. m&gicjonalDardiyodias Iaye apm@gen dble iraficatdrtzenaatgiorel Wherceatral

i tagger ts of .sol utions of .. .
realphtf He bR GO0 FIB T8 5e Bie (R S am i B e Bt o
theaimﬁcai@ptqneel in t’netxhénrecndn cate rfo!lmmw argigodies arEhdisppertd asing a

: I strip (y=0 nm) serves as the
dlsé_)en%g'?e 32661 SI o for the positioning of the
i ndi cator zones in the y direction. The foll ovvi ng

Antﬁé"bloh@d'?ﬁ'ﬁa@lr e(SQr‘o%?{:ﬁ;%f%edT UphB8); 2 offfiB pc?’d;!% gBGirologlcals

one Bi r ma- er o

NCAPA B0zt Aﬁﬁlpn%f&ﬁ%d&B@sAﬁQ@SMe@IO@glPléw@tlcs 0062); "anti-D-

' CIOM@WISNWG ' Z?“I@O%(Qn e8ntPBiorRBRIG. 24A%056%€§|é Ofhformulated,

nostics, %; anti -

KG%@@L 1604-E '%\eﬁj\@ 8 3ridS+9e8 iﬁereeswa'ﬁé@?@g&@ FO" the anti-CDE
indidtboEsAd athe Ginti-DKEAD ZARE; ardiBbdiesafd 8dREntMeed QvotfoMS 1D 8nti-E

(S [ 01 F th ti - CDE di cat
a3k R G I o s BB e pat e

two-fold, the anti-E antibodies three-fold and m xed

' [ ti t h nb di
n ' <iPeRimeRl OFDacnul fagpeal'S okl el ares o PpRgH of the
antief spﬁhuslynﬁgpe)‘fomlae in mmtion/é(%m:ﬁmndy iThe pesifiarsnafdhé anti-B and
anh%? a%kt%ﬂji |/0¥ Cf-z]do ltmng;r %Jgt%ﬁl tsI {))fn %‘—é\’:oé{yl; %n’? n]% relgho%nt% the

efatin di'st anc
positiog OSIhpﬂt!mmmtlbomel Hta ani-argthtdegte spesific CQ]’tlTOtﬁntlbhdy (rabblt lgG

frachH '%A%anganb%ﬁmc?hg g{gdgr acdtélt@[g,@fxé ear?pf?&ﬁ'ai '>P'3g'3§m3r§lmm
stagq@ﬂkg ahdelat@ogtozlmsgast|S@otapbtheeepres of 433 BNY-A3 aBti-Brand anti-AB
antl%cﬁ% thb%pleﬁsﬁg? bethk @Rt 'i:paﬂtiBSdJ %ﬁ&s BIReY irPfosttidR xSRLE RS mm, -

he anti-A "anti-B and
the dlspensmg of the anti-CDE antibody at a dlstance of x=3,5/y=2 mm. The anti-
erythrocyte specific control antibody is applied at x=3,5/y=3,5 mm staggering in relation

to the spot of the anti-CDE antibody. The dilutions of the antibodies proceed in 15 mM

~ potassium phosphate buffer pH 7,5, 10% (v/v) methanol as follows: anti-A antibody 1.3,

anti-B antibody 1:2, anti-AB antibody 1:4, anti-D antibody 1:3 and anti-RBC antibody 1:3.
The antibody mixture anti-CDE is not pre-diluted, but is mixed with methanol to 10 %

(v/v) concentration.
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anti bodi es. The di spensing of the anti-D anti body

takes place in position x=4/y=10 nm the di Sp@’]ﬁhﬁﬁ—yzo(n
of the anti-CDE antibody at a distance of x=3,5/y=2

mm The anti- erythrocyte specific control antibody is
applied at x=3,5/y=3,5 nmstaggering in relation 25 to
the spot of the anti-CDE aR?i body. The dilutions of

the anti bodi es proceed in 15 mM potassi um phosphat e

TS HE Bl cfer e bl o FEBPRes 5 e 820 pfil g 40
andisubseguently Slozedtat botbyart 2 hamitlitaubiil RBEstHs peif@ted 1 ABthe ends

of {Fxlaeméﬂbri?ngd%ﬁﬂ] ﬁ)t e %;ﬁ:ﬂ{:étlo% S ota?ébrrﬁloq e[&z#i e(;échlgléher &

v/v conc

Sctgd, $00) aﬁadawxmom ar@bomé agbedivehnerde thefroembrahe overlapping by
3 nfth Sﬁ%@%'pﬁﬁgﬁ %J}% i@ RED +}9@d ver f’l’z(eeen‘{i.fé \ﬁﬂthf &fth@%emd?éﬂeeﬁom

sequent st ored constant air
theﬁﬁﬁﬁ@fi@ryof e mpmbr?@etba@won# et w@ﬁﬁ@a} strigs (Tera £12d3in pefsition

y=3 i FEERhANEspedivlydl to the application zone, two
absor ption pads (Schl ei cher & Scholl, 300) sized

15x10 mm are bonded adhesively onto the nembrane
Tesd¥gichappi ng by 5 3 nm The application zone is

separated over the entire width of the nenbrane from
- the remai nder of the nenbrane by two 1-2 nm wi de test

Antsédaigpiste@'ﬁelﬁﬁleéqll_iﬂédd baich3Sré LS asyﬁﬁod’ﬂ‘ﬂnqj]esy FIAe test proper
o AR B 3k 1S B AN RSN Bl RS
appied jrethe a]:ﬁlﬁ:a?dm ednedi (Dmieei{ﬂe bildmdd}algnefaf[heaénpggﬁa?ngg Yofe,iansingle
et ] o L8 L5510 BASRERS o]
potassium mhesninp]@l bu:fﬁetrl wh 7z0n@3-0a 45i %glvev) dlapl)i isagipetedobnto the
appilgé?loﬂl zcﬁ’]' { 'o% qu {]ﬁ gf)n B{md]ego rSéhr % ?HDL embripe

buf f er pot assi u
Alteynalvelm, Be amph: qu(hmat‘p)\ RaCkyocesd Mltbeﬁq g|d1 arctllgteﬂr@' und:luted

blo&P plh et dsarhe %Q@ sérﬂ?]l% ﬂf‘ermérﬁbr%hé‘ = Aln@.&f‘ W\h&@\gﬁﬁjdtlut:o% buffer or

throcytes fromt nmbr ane. ternativel
0"°§éﬂf\tﬁldéu"t9ﬁﬁlluff@ét"id6'ﬁﬁrﬁ%f§€rM'tb&'éléﬁoﬁmqtﬁ nsan@bufiers di | uted
or undiluted blood. In the case of those sanples the

mbrane is ripnsed twce with dilution buffer or
In t&? RS PF thei bR divianebeing, gelested.che tast-RRG ﬁomgpﬂ)@Sd@wﬁt%of a

suctegsfilly gerfiihbe tost is visible after 2 minutes. With undiluted blood the test takes

longer.
Result: .

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

background colouration of the membrane (negative).
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. J?‘”B?{ié’e 1 %e sl

20 In the case of the 1:6 dilution being selected, the

anti-RBC control as indicator of a successful lgyfanuary 2007

performed test is visible after 2 mnutes. Wt

undi luted bl ood the test takes longer. 25 Result: The

test is valid, if the anti-RBC control displays a

clearly visible signal (re&odot). Dependi ng on the

presence or absence of the respective bl ood group

antigens, there are di i.n the corresponding

positions red dots (pogﬁﬁhﬁgfggP the al nost white 30

background col ouration of the mermbrane (negative). 9
1BAL t.';u'g:] gﬂgﬁﬁtiqfe 0 \ﬂér?tﬁ?tfvgrdettaﬁlination of a

si mul'taneous and qualitative or quantitative

det RIHFaityof perlytes ing liqyid saaiple, gomprising yeebrane with i qui d

sanpl e, &PaRibatioR ZoRe MRS aicao) I3t the Tig@l saﬁgiez cation

zone for the application of the i U|J.sanpl , -at

| east t w8t EeAglitvainsicaies Fares, whick Bresgile tednierachwiththeragabyte(s)

with theymnal yte(s) and at | east one absorption

regi on which takes up the liquid after having . passed .

t he™ i ndi ¥dedH SGraRsOpoRRgeN nwhitfe t3kegi Wathsr opishafter faying

| ocat ed gaetade®s indisatapphéscati on zone and an

absor pt.i region , characterjzed in that the flow

di rdeFiB e el Ransi e e ebfFtyBsTL hermpligalop fene and an

r esgimotgtive rdghah ,chbtterizaniashdtowar ds an absor pti on

region (fl.ow.tracks), are substanti gl | rallel and .

* nab8Tn AROAEIR o BBt e, TretiaP Helreseasi faicator

15 ZneDbwvards ac @bsatptioy tegion| Hiom tiacks)nee euhstattally parallel and

i ndj [ at the test liquid

foﬁhgﬁﬁ%%ﬁéwgﬁﬁs%ﬁggﬁtéf%ﬁﬁgﬁg?é@gh not nore than one

i ndi cator zone. 3. Device according to claim1l or 2,

. wh elf)@Jt&l éé\al_grdtr@;:{b %Il%[rﬁrl T\@%ﬂ%g (te%rigcgi@%t&az%glgg ali)evr};:oaarra%ged that the

di agonal Inear r
test liquid for any one flow track flows through not more than one indicator zone.

Device according to claim 1 or 2, wherein the indicator zones are arranged in a
diagonal V-, W-, M-, N—sh_aped or linear row.

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

antibodies or antibody fragments and/or lectines or fragments thereof.

Device according to anyrone of claims 1 to 4, wherein the indicator zones
comprise in particular anti-A, -B, - AB, -D, -D, -C, -¢, E, -e, -Cw andfor K-
antibodies or antibody fragments.
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4. Device according any one of clains 1 to 3, wherein
the indicator zones conprise antibodies or antgmqyryzom
fragnents and/or lectines or fragments thereof. 25 5.
Devi ce according to any one of clains 1 to 4, vvhere| n
the indicator zones conprise in particular anti - A
-B, - AB, -D, -D, -C, -c, Bl -e, -Ow and/or K-
anti bodi es or antibody fragnents. 30 9 January 2007
31 6. Device according to any one of clains 1 to 5,
wherein all the nmenbranes preferably consist of

6. pol Revity lascardingi tor anyebheallobstairos nyd &n wherein alDetre agembranes
acc | & erein
do strgetg%&}s%?ﬁfwﬂﬁengat |r§§eulzﬂ8%§°rgn \Ml]pstream of
the indicator zones at |east one sealing elenent is

7. Pr OMb\ﬂﬁéj a@Eeruhg tHEéFSI @r\ﬁlkﬁof RimPNV LR ARERS rg'dﬂwgrf;st.tr%aﬂmﬂf the
one | al s erei n the conhponents
10 wp«'@@nh@r@ b@&quaﬁiﬂarreaf & indicaton siepes af dsast opgrsealing
”Ecéléﬂ%ﬁtals pr&Viddd PR RI¥mbréhe Devi ce according to any
one of claims 1 to 8, wherein the components of the
device are integrated in a casing. 15 10. Use of the

8. deVDﬁ\ﬁceﬁlﬁ@@i"cﬂh@ﬁo bRy 8RY oPBIGin® 166 an mhefb.rt ﬂle%oh%ném of the
of bl oo in particular

anal
det Vfﬁeﬁmaﬁe'b?Pa!f%satOgar%{aﬁmaWﬁ B?ﬁé“%?Pa'%\??(‘ rejdproement.
epi topes. 11. Use of the device according to any one
of clainms 1 to 10 for the anal in

9. par DPRA Brcbrdfo fienCpnof aRBGL Wil Shei e sarispnsnts of the
B- , déAide, ar®intedtated in a Easinge, Cw 20 - and/ or K- bl ood
group antigens or antigen epitopes. 12. Method for the
determ nation of a plurality of analytes or their

10.der Useatii the device accordingioding anplof claitenptd % fonthe @Glysisef blood,
appi.i L '
o P pelProf i dafory R oM o AR & arilert GRS
preceding clains 1 to 8, wherein this sanple is

11.Pr %@& thé‘dé\ﬁ@eoé&&%urf’g"f@% §né 5‘f iflen th 9? 'fd?%&ah@% of blood,

test liquid flow'int direction o
absBPaticyar béﬁ]e&ﬂmvlt@ﬂewgmdqtﬂ@lnatlﬁa ot Br. P!;E’or%s CafrdEt. @ Cw
| NdLgRYdr keoiasRgnsliS Bntilent BArtigdS Epipkives in the test

12.  Method for the determination of a plurality of analytes or their derivatives ina
fiquid sample, comprising:

the application of the sample onto the application zone of a membrane
of the device according to any one of the preceding claims 1 to 8, wherein
this sample is present in adequate amounts in order to induce the test
liquid to flow in- thel direction of the absorption region through the
indicator zones and to induce the analytes or their derivatives in the test
liquid to form a complex in the indicator zones.
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January 2007 32 13. Method according to clai mdgnyary 2007
wherein the anal ytes are bl ood group antigens or
antigen epitopes. 5 14. Method according to claim 12
or 13, wherein the analytes _in particular include A-,
B-, AB-, D, C c¢-, E, e, By - and/or K-bl ood gr oup
antigens or antigen epitopes. 15. Method according to
any one of clainms 12 to 14, wherein the analytes A-,
B-, AB-, D, C c¢-, E-, e, Cw - and/or K-blood group
13ant N@ﬁl@ aseording itgy elﬁlrresz,twpmrsmaln@anamesmednmc#WGUp antigens or
si myliARGRkSHe¥. 16. Method according to any one of
clainms 12°'to 15, wherein the indicator particles are
erythrocytes. 15 17. Method according to any one of
14C| aMe‘%o@l?ac&&dﬂa& to &Qiﬁ{ £ 6r 1d) evhgfé‘ﬂ)ﬂhé%ﬁal%k ﬁfpaﬁléi.ﬁar include A-,

application of indicator particles is rinse

Vet RodBadeofdfnG £oCWI-anaoL K-Rigasaspyp antigens Q@”H@en epitopes.

l'iquor is preferably hypo- osnotic. 20 19. Mt hod

5acC ny one of cJlains to 18, wherein the

167 o Bleliod einp o 5B Brman T T brisrgo e anaiies A- B

ConNpBAEN] G, c-pEckeCablayidal Kanwg gtbep bhteds or Sitigbhepitypes are
' conﬁﬁn;rat orntest liquid such as control blood. 25

FiETgned yBYiaue° ?%* the sinultaneous and qualitative
or quantitative detern1nation of a plurality of

16ana&|¥{h%§nlc§%'p 4; g?}lgﬁr‘?’e{’l (élalgm ?TP tLSS wglglair? @gtlpﬁﬁaq% particles

t heateiaqihcgespl e, - at | east two indicator zones,
which are able to interact with the anal yte(s) and -

at | east one absorption region 3 which takes up the
171§ quwodchgqrdlng\w Agy one of claims 12 to 16, wherein the membrane after

the application of indicator particles is rinsed.

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

osmotfic.

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

erythrocyte concentrate or test liguid such as control blood.




passed the indicator zones wherein the indicator zones

are | ocated between the application zone 5 and @Mapuary 2007

absorption region 3, characterized in that the flow

directions fromthe application zone 5 through the

respective indicator zones towards an absorption

region 3 (flow tracks) are %%bstantially paral l el and

that at least two different flow tracks are present.

Furt hernore, the inventi %Hs?r%l tes to a method for the

determ nation of a plurality 5 anal ytes or their

derivatives in a liquid sanple, conprising: the

le ki . icati .

DR oriF b Hest s ARG B e DEBL A & F gy o
angliles jy 2w srnRe.dompriging 8 nemiwirer 2witht hi s sanple s

' \ i G . th
present éﬁ‘aﬁ?lg ltz%né‘@‘?bi’ﬁgégbﬁc&roﬂeorftHeQIqPﬁ%lég'@le e

test liquid ow Int I'rectlon of sorption

region 32kleRss iy indicator Benasawbich agnelde imiateract iwit dleanahde(s)
anal ytesggy their derivatives in the test liquid to

forma conplex in the indicator zones. Figure 1 )
oo- at least one absorption region 3 which takes up the liquid after having

passed the indicator zones
wherein the indicator zones are located between the application zone 5 and an
absorption region 3, characterized in that
the flow directions from the application zone 5 through the respective indicator
zones towards an absorption region 3 {flow tracks) are substantially parallel and

that at least two different flow tracks are present.

Furthermore, the invention relates to a method for the determination of a plurality of
analytes or their derivatives in a liquid sample, comprising:

the application of the sampie onto the application zone 5 of a membrane 2 of the

device according to any one of the preceding claims 1 to 8, wherein this sample

is present in adequate amounts in order to induce the test liquid to flow in the

direction of the absorption region 3 through the indicator zones and to induce the

_analytes or their derivatives in the test liquid to form a complex in the indicator

Zones.

Figure 1




