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structure.of: an anal ytical elenent and its application for ?ikyt
determinati on The invention concerns an anal ytical el enment © h
determ nation of an analyte-containing in or on material which enables
| iquid transport -between~zones, a sanple application zone and a detection
zone | ocated downstream t hereof, wherein the detection zone contains a
partner 1 of a specific binding pair 1 inmobilized in such a manner that it
is able to bind with partner 2 of the specific binding pair 1 which is not
t he anal yte when this contacts it as well as a nethod for the determ nation

of an anal yte gﬁ!neans of, cific qﬁgdlng pairs. The invent,i
additional ly ﬁhﬁ Wfﬁ? term nation of an anal gglg@ﬁtalnlng
an anal ytical el enent. Analytlcal el enents are known fromthe prior art

in which the reagents required to determ ne an analyte are present in or on
“carrier mater iGenerak purpoeserstrwtyre @f an aealyticals edement ko1, 645

and EP- A-0 29} ¢ld4ppf) £ ET8h fE Witaiftd e tialineltGan €l enents descri bed

in these docunents i's that they are especially suitable for carrying out
I mmunol ogi cal detection nethods. They conprise a sanple application zone

and a detecti zone ich is | ocated downstream.t here
(¥he inven {Bn concerns an ana yéical e ement‘%or the

dete:mlnatlon of an analyte containing in or on material
which enables liquid transport between zones, a sample
application zone and a detection zone located downstream
thereof, wherein the detection zone contains a partner 1
of a specific binding pair 1 immobilized in such a
manner that it is able to bind with partner 2 of the
specific binding pair 1 which is not the analyte when
this contacts it as well as a method for the
determination of an analyte by means of specific binding
pairs. The invention additionally concerns a kit for the
determination of an analyte containing an analytical
element.

Analytical elements are known from the prior art in
which the reagents required to determine an analyte are
present in or on carrier materials. Examples are: US
patent 4,861,711, US patent 5,591,645 and EP-A-0 291
194. A common feature of the analytical elements
described in these documents is that they are especially
suitable for carrying out immunological detection
methods. They comprise a sample application zone and a
detection zone which is located downstream thereof. A
liguid sample migrates through various zones between the
sample application zone and detection zone as a result
of capillary forces within a porous carrier material and
thereby takes up the reagents that are necessary for
detecting the analyte and reacts them with the analyte
in the sample.



liquid sanple mgrates through various zones between the sanple application
zone and detection zone as a result of capillary forces within a porous
carrier material and thereby takes up the reagents that are necessary for
detecting the analyte and reacts themwi th the analyte in the sanple.

-2- - A binding partner is immobilized in the detection zone which is able
to specifically bind the analyte to be deternm ned. In the case of different
analytes this requires that different binding partners for the anal yte have
to be imobilized on a solid phase. It is also known fromFigure 1 of US

tent 4,861, 711.,in. ' ti W t,h the.d I, pt . | ' I
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but can be useluingleal L REGAUIEd o @idldTPAnEPLARGHas RAGENSr 2 Of the

speci fic bindi'ng part which present on a substanc I ch specifically
bi nds t he anamegingsndhathdiffisnente qigiddndoPazineyse £oxd the angilydeng

substance is ijgebidd 30 inhdiie YR G A SANe Puaisag the course of the
detection reaction and is separated from non-conpl exed nobil e reaction

conponents. A | abel | ed substance that is specific for the anal yte

It is also known from Figure 1 of US patent 4,861,711 in
conjunction with the description, for example in column
5, line 57 to column 6 line 48 that a partner 1 of a
specific binding pair 1 can be immobilized in the
detection zone which does not bind the analyte but can
be used universally because it binds an epitope as
partner 2 of the specific binding pair 1 which is
present on a substance which specifically binds the
analyte. Hence the mobile complex of analyte and this
binding substance is immobilized in the detection zone
during the course of the detection reaction and is
separated from non-complexed mobile reaction components.

A labelled substance that is specific for the analyte
plays a very important role because only its binding to
the analyte and the later immobilization of the complex
formed composed of analyte and labelled substance
directed against the analyte in the detection zone as
well as the removal of the mobile non-reacted reaction
components from the detection zone is able to indicate
the presence of analyte in the liquid sample. The
labelled substances known from the prior art are
specific for the analyte i.e. in the case of sandwich
assays they are labelled substances such as antibodies
or antigens which react specifically with the analyte to
be determined (antigen or antibody). However, this
requires that depending on the analyte, different
labelled specific binding partners for the analyte have
to be prepared.



pl ays a very inportant role because only its binding to the analyte and the
| ater I'mobilization of the conplex formed conposed of analyte and | abelled
substance directed against the analyte in the detection zone as well as the
removal of the nobile non-reacted reaction conponents fromthe detection
zone is able to indicate the presence of analyte in the liquid sanple. The
| abel | ed substances known fromthe pFTdﬁ'hrt are specific for the anal yte
i.e. in the case of sandwi ch assays they are |abell ed substances such as
anti bodi es or antigens which react specifically with the analyte to be

determ ned ( ghF 0 [ e S q t pending on
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di fferent anal ddition |n anal ytical elenents the material on
whi ch this c&W nce o Specifically to the analyte is

complicated and has to be optimized for each individual
analyte-specific binding partner if it is intended to
determine different analytes. In addition in analytical
elements the material on which this conjugate is present
and transported must be optimally adapted to the
requirements from case to case. In this connection above
all stability problems have often to be solved.

Therefore the object of the present invention was to
provide a general purpose structure of an analytical
element which can always be used independent of the
analyte to be determined provided this analyte or a
substance derived from the analyte and representing this
analyte can be detected by specific pair binding.

This object is achieved by the subject matter in the
invention as described in the claims.

The invention in particular concerns an analytical
element for the determination of an analyte containing

in or on material which enables liquid transport between
zones, a sample application zone and a detection zone |
located downstream thereof, wherein the detection zone
contains a partner 1 of a specific binding pair 1
immobilized in such a manner that it is able to bind to



and transported nust be optimally adapted to the requirenents fromcase to
case. I'n this connection above all stability problens have often to be

sol ved. Therefore the object of the present invention was to provide a
general purpose structure of an anal ytical elenent which can al ways be used
| ndependent of the analyte to be determ ned provided this analyte or a
subst ance derived fromthe analyte and #epresenting this analyte can be
detected by specific pair binding. This object is achieved by the subject

matter in the invention as described in the clains. The invention in
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which is not the analyte when this contacts it, in which
partner 2 of the specific binding pair 1 and partner 2
of the specific binding pair 2 are specifically bound to
the analyte to be determined or by reaction involving
the analyte to be determined are parts of a substance
derived from and representing the analyte.

The invention also concerns a kit.for the determination
of an analyte containing an analytical element as
characterized above as well as additionally containing
at least one partner from the group of partner 2 of the
specific binding pair 1 and partner 2 of the specific
binding pair 2.

Finally the invention also concerns a method for the
determination of an analyte by means of specific binding
pairs characterized in that a substance derived from and
represehting the ‘analyte which comprises partner 2 of a
specific binding pair 1 and partner 2 of a specific
binding pair 2 is contacted in an analytical element
according to the invention for the determination of an
analyte with a labelled partner of the specific binding
pair 2, is moved by liquid transport in the analytical
element towards the detection zone which is upstream of
the sample application zone, is bound in the detection
zone to partner 1 of the specific binding pair 1 and is
determined on the basis of the label of partner 1 of the
specific binding pair 2.



material such that it can be detached by liquid and is able to bind to
partner 2 of the specific binding pair 2 which is not the analyte when this
contacts it, in which partner 2 of the specific binding pair 1 and partner
2 of the SpeCIfIC bi nding pair 2 are specifically bound to the analyte to
be determ ned or by reaction involving the analyte to be determ ned are
parts of a substance derived from and r®presenting the anal yte. The

i nvention also concerns a kit for the determ nation of an anal yte

contai ning an anal ytical element as characterized above as wel | as

addi tionall ont aj t rtner r 2 of
the specifi g%‘ n%cﬁ .93‘ f flé%ﬁ‘gé%a()rnf tﬂfe q‘eq‘li‘{]lggslpem . o%?lé)l
Finally the itovdite m@mmMrmm Tigrdiist dagr mawe d@tféwm r‘t';lte on of an
anal yte by ”%ﬁ{ﬁﬁléé’lecéién?eﬁ’& Nl 2 ¢ {éﬁf&ﬁ Zz?éhé N £

subst ance derive rom and representlng t anal yte whi ch conprlses part ner
2 of a speci fiiWHihE IRY pis rfor LxpHRES rmS%h}fe é’%&@‘ﬂt@%%lng pair 2
I s contacted figrad ﬁﬂéﬁﬂtaﬁﬁoﬂ'%ﬁ e ety ﬁaﬁdw hdaye.ntnemdexy t he

deter i nat | 0%l LR R D B ALl P, £l G ahert 6 b o no
detection zortarpénqm g:savmtmbffdnme mllmamplﬁmtexam;ﬂme‘irons bound
o, oL e 15 iSfrer! LRGBS et S
pair 2. to the 1nventlon preferably contaln absorbent materlals

which are able to move liquid by capillary force. The

materials of the individual zones of the analytical

element according to the invention can in this

connection be the same or different. It will often be

the case that different zones are composed of different

materials if these are to optimally fulfil their

function.

Suitable potential absorbent capillary-active materials
are basically all those which can be used to take up
liquid in so-called dry tests as described for example
in UsS-A 4,861,711, US-A 5,591,645 or EP-A-0 291 194.
Porous materials such as membranes, for example
nitrocellulose membranes have proven to be advantageous.
However, it is also possible to use fibrous, absorbent
matrix materials such as fleeces, fabrics or knitted
fabrics. Fleeces are particularly preferred. Fibrous
matrix materials can contain, glass, cellulose,
cellulose derivatives, polyester, polyamide and also
viscose, artificial wool and polyvinyl alcohol. Fleeces
made of cellulose-based fibres; polymer fibres based on
polyester and/or polyamide and an organic binding agent
which has OH and/or ester groups as known from EP-B-0
326 135 can for example be used according to the
invention. Fleece materials containing meltable
copolyester fibres in addition to glass fibres,



- 5- An essential feature of the analytical elenent according to the
invention rs that liquid can nove within the anal ytical elenent towards the
detection zone. Such a liquid flowis for exanple possible by gravitational
force in an appropriately prepared holl ow body. Devices which enable Iiquid
tyransport by centrifugal force as a type of gravitational force are known
for exanple fromEP-B 0 052 769. Howewef, ~anal ytical elenents according to
the invention preferably contain absorbent naterials which are able to nove
liquid by capillary force. The materials of the individual zones of the
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fibres, does not negatively influence the liquid flow in the
matrix material and is inert with regard to the reactions
that occur on the analytical element. Polyester foil can
be a preferred carrier material on which the matrix

material enabling liquid transport is attached.

In the analytiéal element according to the invention the
individual zones can be arranged on the carrier material
on top of each other, next to one another or partially
on top of and partially next to one another. An
analytical element according to the invention is
particularly preferred in which the sample application
zone and detection zone are arranged next to one another
on the carrier material. In this connection next to one
another means that these zones are adjacent and in
direct contact with one another or are arranged
esséntially in one plané separated by other zones.

The sample application zone is the region of the
analytical element according to the invention on which
the sample is applied in which it is intended to
determine whether a particular analyte or a substance
derived from and representing this analyte is present



- 6- pol yester fibres, polyamde fibres, cellulose fibres or cellulose
derivat'ive fibres as described in the European patent application 0 571 941
can al so be used in the analytical elenent according to the invention.
Papers such as tea bag paper are also suitable. In order to inprove the
handl i ng of the analytical elenent according to the invention, the
absorbent capillary-active material or diftferent absorbent capillary-active
materials can be arranged on a stiff carrier material which is itself

i npernmeable to Iiquid, does not negatively influence the liquid flowin the

matrix material;and is ipert, wth, r.egar the, ' t hat occur on the
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which the matrix material enabling liquid transport is attached. In the
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determination can be qualitative, semiguantitative or

quantitative. In this connection semiquantitative means
that a specific concentration value is not determined
for the analyte or for the substance derived from and
representing the analyte but rather a concentration
range is determined in which the analyte concentration
is located.

Partner 1 of a specific binding pair 1 is immobilized in
the detection zone in such a way that it is able to bind
to partner 2 of the specific binding pair 1 which is not
the analyte when this contacts it. The immobilization
can be achieved by chemical reaction i.e. by formation
of a covalent bond. However, it can also be achieved by
adsorptive forces which includes all possibilities
except for the formation of covalent bonds. A
nitrocellulose membrane is frequently used for the
detection zone to which proteins and also nucleic acids
bind tightly when impregnated but without covalent
binding.

According to the invention a labelled partner 1 of a
specific binding pair 2 must also be in the analytical
element in addition to partner 1 of a specific binding
pair 1. This partner must not be immobilized but must be
present in an impregnated form that can be detached by
liquid i.e. it must be possible to transport this



essentially in one plane separated by other zones. The sanpl e application
zone i5 the region of the analytical elenent according to the invention on
which the sanple is applied in which it is intended to determ ne whether a
particul ar anal yte or a substance derived fromand representing this

anal yte is present and optionally in which anount it is
present. The detection zone is the T&yion of the anal ytical el enent
according to the invention in which it is determ ned whet her the exam ned
anal yte or the substance derived from and representing t he anal yte was
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example in EP-B-0 326 135.

Specific binding pairs are known from the prior art and
include for example pairs such as hapten and antibody,
antigen and antibody, lectin and sugar or saccharide,
avidin or streptavidin and biotin as well as nucleic
acid and nucleic acid, ligand and receptor. In this
connection an antigen can be any molecule against which
one can experimentally produce antibodies. An antigen
can also be an antibody or a particular site of an
antibody which is referred to as an epitope and is
specifically recognized and bound by an antibody.
Nucleic acids should be understood as all possible forms
of nucleic acids which are able to bind via
complementary bases. DNA, RNA and also nucleic acid
analogues such as peptide nucleic acids (PNA see for
example WO 92/20702) are specifically mentioned but are
not a definitive list. Ligand and receptor quite
generally refer to a specific binding interaction
between two partners such as between a hormone and
hormone receptor.

In a preferred embodiment of the analytical element
according to the invention, partner 1 of a specific
binding pair 1 is an antibody which recognizes an epitope
on another antibody which is directed against the analyte.
The epitope against which the antibody is directed then
corresponds to partner 2 of the specific binding pair 1.
However, avidin or streptavidin are especially preferably



can be achieved by chem cal reaction i.e. by formation of a coval ent bond.
However, it can al so be achieved by adsorptive forces which includes al
possibilities except for the formati on of coval ent bonds. A nitrocellul ose
menbrane is frequently used for the detection zone to which proteins and
al so nucleic acids bind tightly when ingregnated but w thout coval ent

bi ndi ng. According to the invention a’labelled partner 1 of a specific
binding pair 2 nmust also be in the analytical elenent in addition to
partner 1 of a specific binding pair 1. This partner nust not be
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particularly suitable.as a,natr
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specific binding pair 2. This partner 2 of the specific
binding pair 2 is preferably a hapten according to the
invention, advantageously a hapten which is not present
in the sample to be examined. Digitoxigenin, digitoxin,
digoxigenin or digoxin are particularly preferably used
as the hapten.

Basically all labels which are known for immunoassays
from the prior art are suitable as a label of the
partner 1 of the specific binding pair 2. These are in
particular radioactive labels or enzyme labels such as
peroxidase, alkaline phosphatase or galactosidase or
fluorophores. However, so-called direct labels are
particularly preferably used i.e. labels whose colour
can be recognized by the eye without further handling
steps. Advantageous labels of this type are for example
particles that are insoluble in water such as metal or
latex particles and also pigments such as silicate,
carbon black or selenium. Metal particles in pérticular
are preferably used as a label according to the
invention. Colloidal gold is particularly preferred as a
label. The label can be covalently or adsorptively bound
to partner 1 of the specific binding pair 2 in which
adsorptive includes all possibilities except for
covalent binding. In the case of coloured latex
particles as a direct label, a covalent bond is
preferably present. Adsorptive bonds are'preferably used
for colloidal metals as direct labels in particular for



avidin or streptavidin and biotin as well as nucleic acid and nucleic acid,
| i gand and' receptor. In this connection an antigen can be any nol ecul e

agai nst which one can experinentally produce antibodi es. An antigen can

al so be an antibody or a particular site of an antibody which is referred
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The labelled partner 1 of the specific binding pair 2
can be located at different sites of the analytical
elenent according to the invention. This depends for
example on the intended reaction procedure, on the
amount of available sample or depends on the analyte
concentration if the analytical element is for the
determination of liguid samples.

Thus the labelled partner 1 of the specific binding pair
2 can be located in the sample application zone, it can
be arranged downstream of the sample application zone
between the sample application zone and the detection
zone or can also be located upstream of the sample
application zone. A prerequisite of at least the latter
case is that the analytical element according to the
invention alsoc has an elution agent application zone in
addition to the sample application zone. Such an elution
agent application zone is then either located upstream
of the region where the labelled partner 1 of the
specific binding pair 2 is located or this region where
the labelled partner 1 of the specific binding pair 2 is
present is identical with the elution agent application
zone. Hence an elution agent application zone can be
present upstream of the sample application zone or at
the site of the sample application zone on the



In a preferred enbodi mrent of the anal ytical el enent according to the

I nvention partner 1 of the specific binding pair 2 is an antibody to
partner 2 of the specific binding pair 2. This partner 2 of the specific
binding pair 2 is preferably a hapten according to the invention,

advant ageously a hapten which is not present in the sanple to be exam ned.
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2 in which a [ﬁéﬁg&*{gﬂL&@ﬁéaJl possibilities except for coval ent
case of col our

bi nding. In the ed latex particles as a direct |abel, a

coval ent bond is preferably present. Adsorptive bonds are preferably used

for colloidal_ netals as direct |apels in particular for ,
A structure as described above of an analytical element

according to the invention is universally suitable for
the determination of any analyte which can be detected
by specific pair binding. For this a substance derived
from and representing the analyte which comprises
partner 2 of a specific binding pair 1 and partner 2 of
a specific binding pair 2 is contacted with the labelled
partner 1 of a specific binding pair 2 in an analytical
element according to the invention, is moved by liquid
transport in the analytical element towards the
detection zone which is located upstream of the sample
application zone, is bound in the detection zone to
partner 1 of the specific binding pair 1 and is
determined on the basis of the label of partner 1 of the
specific binding pair 2. For this determination it is
particularly advantageous when mobile reaction
components that are not immobilized in the detection
zone are removed from the detection zone by liquid. If
in the case of a liquid sample, the sample ligquid is not
sufficient to remove the mobile, non-immobilized
reaction component from the detection zone, additional
ligquid can be applied to the analytical element in which
case this application can be on the sample application
Zone or on a specific elution agent application zone.

The substance representing the analyte can be produced



- 10 - col | oi dal gol d. The preparation of antibody-gold conjugates is
for -exanpl e known from Roth, J. The colloidal gold marker systemfor |ight
and el ectron mcroscopic cytochem stry, in Bullock, GR and Petrusz, P.
eds, Techni ques in I munocytochem stry, vol.2, New York, Academ c Press,
1983, p. 216-284. The | abelled partner 1 of the specific binding pair 2
can be located at different sites of <t He anal ytical elenent according to
the invention. This depends for exanple on the intended reaction procedure,
on the anount of available sanple or depends on the analyte concentration

If the analytjc enent is for t e t 1S4l es.
Thus the | abet? e‘%ilgg ’f?‘@%’ a%y- htgtbéejcﬂgf cgfa Acfpnmbrp{)la él-gLZaégan be | ocated
in the sanpl eamplyteat ibnisofiey examhe m%ﬁx%eﬁp dRAek rdignaa vk sanpl e

appl i cation zp b%%&ﬂtiﬂ&dﬁ«ﬁfpdzﬁlm%iﬁ@tt&ntﬂé%ﬁytéhendetnei:é| on zone
or can al so be [ocated upstream of qglgﬂﬁf Ilcatlon zqg :fe?%
prerequi site ersatonea’f the F%?t%ﬁt%ggﬁﬂ? RPN i Frent
according to éﬁeciﬁyenbiﬁmabspabaswmalvmeoutlagemn'emdxcactame@ne in
addition to the p catlon ation
zone i s then B??ﬁﬁgg gcﬁ? ghﬁp§??%b fﬁ§£$%3§on K%ere té
partner 1 of fée erampleccbnbaing seyerallsopbeat@ﬂ @rpatﬁépﬁbﬁron mhere
et roel! o BBEEEBE 1role! BEsSRESL!LHab PHENGO At Soodifl capal | o

i denti cal el u I catlon zone. Henge an el ution agent
appllcatlon zbdentaﬁabe bﬁé?ﬁﬁ%nﬁp Prﬁhﬁ1bPVFﬂﬁlgﬁanelﬁpB??catlon zone or

at the site ofptBeusaly AcaBBkaf@t tRALZEAE RANxtlfe of analyte,
antibody with partner 2 of the specific binding pair 1
and antibody with partner 2 of the specific binding pair
2 are not contacted with partner 1 of the specific
binding pair 2 on the analytical element according to
the invention until the sandwich complex between the two
antibodies and analyte has been completely formed.
Ultimately it is important that the detection zone
contains a bound sandwich complex on partner 1 of the
specific binding pair 1 at the time of determining the
analytical result. This sandwich formation can already
be completed when the mixture of analyte and the two
sandwich-forming antibodies are applied to the
analytical element according to the invention, it can,
however, also still be carried out during liquid
transport of the reagents between the sample application
zone and detection zone. In the extreme case the
completion of the sandwich reaction takes place in the
detection zone. The term "substance derived from and
repfésenting the analyte" therefore also includes a
nixture of components that produce such a substance
provided these components result in the substance
derived from and representing the analyte in the
detection zone. '

If an antibody is determined as an analyte, antigens or



anal ytical elenment according to the invention. Such an elution agent
applicatioh zone is then always provided i ndependent of where the |abelled
partner 1 of the specific binding pair 2 is | ocated when the sanple to be
examned is not liquid or does not represent sufficient liquid for the
determ nation of the analyte i.e. for the transport of the analyte and the
required reagents into the det ecti on~zdheT A structure as described above
of an anal ytical element according to the invention is universally suitable
for the determ nation of any anal yte which can be detected by specific pair

bi ndi ng. For ' L f : r LLRO epanal yte
whi ch conprigggbggg %ggi%a%%$§%%§@§ﬁ Fékggkgﬁgégggi§5§?§ﬁ§_ﬁéggﬁ§r 2 of a
speci fic bi nyeRg pa&i ithe anadyteadnesenct Rt khel &yel PBELPAALRE 1B of a
specific bi _nahaqcagl o? the Pre¥idusiyCakbser-akeal rageidnndnt 9hibR
I nvention, is anea%%¥ |I%§!d trgnsport .in the anaLgtlcaI el enent _t owar ds
the detectiof286nBafh of e otdgsn, polreteorarhdesaRArEngppki 85t i on
zone, i s bouthe speled fdet ddindingz padrt A padt the bthert parspeci the bi ndi ng
pair 1 and i ' t IS abel . af [ . 1 of the
speci fic bi n%f‘g'g'%%g‘ln}“%;%c&gre {é%l%q%gt ?%%t%%% [ én%?t tIBSe %gf %:Ig'glgj'f:aﬂ y
advant ageous bimdingoipalia 2sadtorortheodieteeminatisn ar doubilei antligenzed in
the detect! 0QafeRcl ofiTMeGr HE hit1835C toobe? Bt eRhinkd! bfla lih 1 N the
case of a liquid sanple, "the sanple |1 qui S not _ L .
each case one antigen with partner 2 of the specific
binding pair 1 and one antigen with partner 2 of the
specific binding pair 2 is formed for which the previous
description for antigen determination applies

analogously.

The structure of the general purpose analytical element
according to the invention is also extremely suitable for
the determination of nucleic acids. For this the nucleic
acid to be determined must often be amplified in order to
have adequate amounts available for a detection. This can
for example be carried out by means of the polymerase
chain reaction (PCR) or ligase chain reaction (LCR) known
to a person skilled in the art. In the case of an
amplification by means of PCR in which, starting with an
oligonucleotide that is used as a primer, nucleotides are
linked to a nucleic acid that is complementary to the
nucleic acid to be determined and linked to the primer,
partner 2 of the specific binding pair 1 or partner 2 of
the specific binding pair 2 can for example be
incorporated into the copy of the nucleic acid bound to
such a nucleotide or a primer. If the amplification
product obtained in this manner is hybridized with
nucleic acid which carries partner 2 of that binding pair
which the complementary amplified nucleic acid does not
have, a substance derived from and representing the
analyte is available that is fixed to the immobilized



sufficient to renove the nobile, non-imobilized reaction conponent from
the detection zone, additional liquid can be applied to the anal ytical

el enent in which case this application can be on the sanple application
zone or on a specific elution agent application zone. The subst ance
representing the anal yte can be produced -
12 - in different ways. In the case &t an antigen as the analyte, it is
for exanple possible to react the analyte with two anti bodies which bind to
the analyte. In this case one of the two antibodies carries partner 2 of

t he specific Qi ndi air, ng, t her. b carglLe a f the
specific bindgﬁgﬂbggrazpfl#h%h%p§%§F§%e 8?Eé§a§%¥g go%ba?ﬁg g%§§%§%°§opies
of a particul @ongpionofbe mnalytdssilbled ement areorddngntprbtbeednyeation

i dentical . Acgdiag tb‘éetnh?n_aibdc%‘é;ﬁ@t'e%?aiintaﬂl% B9 £ABS ShBbeiLaNBaSERREY oEhal

the m xture of analyte, anti ly with partner 2 of the speciTic binding
pair 1 and anithgo@pPegifdchinddng péixi Re specific binding pair 2 are not
contacted with partner 1 of the specific binding pair 2 on the anal yti cal
el ement according to the invention until the sandw ch conpl ex between the
two anti bodi eFuattheammiryt dthds [peasibdepitet ehitl ampRdfidhtiont dify it is
| nportant tha t 'gn t ai b d \ | ex on
partner 1 of h]éa@gzgg% %ﬁ@ [ r%% 1:%%151#‘34{&&%%% %e%gﬂwgéi%er%m'm ng the
anal ytical res@nry Pwts tdwendmipli figatdtonoefc fheahnedgic acid without
partner 2 of the specific binding pairs 1 or 2.
Subsequently the substance representing the analyte is
produced by hybridizing two probes which in each case
carry partner 2 of the specific binding pair 1 and

partner 2 of the specific binding pair 2.

Particularly preferably a nucleotide carrying partner 2
of the specific binding pair 1 or partner 2 of the
specific binding pair 2 mixed with unlabelled
nucleotides is used to amplify a nucleic acid to be
determined and the amplified nucleic acid carrying
partner 2 of the specific binding pair 1 or partner 2 of
the specific binding pair 2 is hybridized with a nucleic
acid which carries partner 2 of that specific binding
pair which was not present in the nucleotide mixture
used for the amplification. Thus a nucleic acid double
strand is obtained in which each strand carries
different partners of specific binding pairs. Instead of
a nucleotide carrying partner 2 of the specific binding
pair’ 1 or partner 2 of the specific binding pair 2, it
is also possible to use an oligonucleotide carrying just
this partner as a primer together with unlabelled
nucleotides. Biotin is particularly preferably used as
partner 2 of the specific binding pair 1 and a hapten
such as fluorescein, rhodamine, digoxin or quite
preferably digoxigenin is used as partner 2 of the
specific binding pair 2. When using primers, those have



be conpl eted when the m xture of analyte and the two sandw ch-form ng

anti bodi es*are applied to the analytical elenment according to the

i nvention, it can, however, also still be carried out during liquid
transport of the reagents between the sanple application zone and detection
zone. In the extrenme case the conpletion of the sandw ch reaction takes

pl ace in the detection zone. The term 18ubstance derived from and
representing the anal yte" therefore also includes a m xture of conmponents

t hat produce such a substance provided t hese conpOnents result in the

subst ance derived from and [ el t he anal he_detecti on zone.
If an antlbo@f°V§nd§Pn¥ﬁlﬁéa a%?y ntageo 5n¥ 6F are

- 13 - oIh@mMﬂMthtednepresentlng t he anti gen epitope can be used as the
anal yte instead of the two antibodies in analogy to the previously
described reaction in which case part of the antigen nolecule carries

partner 2 of gibeRAGIng1aad MUt e drilPrahles g6l Of the antigen

nol ecul e carries partner of, the speci fic binding, Ealr . For the
det er ni nat i oﬁ%@diaélé{nﬁvgéﬁ-a?&ﬁd\ﬂrcl* & a¥PidaRIgNWhEGYy to be

det erm ned arghablecahe @&%@a&ﬁ&:ﬁﬁi ldIerstH Bubsthnees? mket hecede fic
bi ndi ng pair _1 d one_anti, W artn of Lhe di pair
2 is formed fa(?ri i%h % d‘% cdl?tst}fo Sﬁrfgrmgn?'%g’%ﬁgg‘efsg‘c% i on
applies fluorescein, rhodamine, d1gox1n or especially
digoxigenin, a person skilled in the art can very easily
obtain substances derived from and representing nucleic

acids to be determined especially for research purposes
and rapidly and simply detect them by means of the
analytical element according to the invention.

It is of course also possible to provide a kit for the
deternmination of analytes which not only contains the
general purpose analytical element according to the
invention but also partner 2 of the specific binding
pair 1 or partner 2 of the specific binding pair 2 or
both partners. These partners are for example conjugated
to a nucleotide, oligonucleotide, a nucleic acid, an
antibody, a hapten or an antigen or an epitope or to a
lectin or to a receptor for a ligand. These substances
have the previously elucidated meaning. Thus it is
possible to provide an interested person with components
or all the necessary additional reagents for the
determination of a special analyte in addition to the
general purpose analytical element. In this connection
it is unimportant whether partner 2 of the specific
binding pair 1 and partner 2 of the specific binding
pair 2 are present in separate containers or together in
one container. This applies particularly to such systems
in which the analyte to be determined is detected by
means of two antibodies or by means of antigens via a
sandwich complex. If it is intended to assemble a kit



anal ogousl y. The structure of the general purpose anal ytical el enent
according to the invention is also extrenely suitable for the determ nation
of nucleic acids. For this the nucleic acid to be determ ned nust often be
anplified in order to have adequate anmpbunts avail able for a detection. This
can for exanple be carried out by neans of the pol ymerase chain reaction
(PCR) or ligase chain reaction (LCR) kA&wT to a person skilled in the art.
In the case of an anplification by neans of PCR in which, starting with an
ol i gonucl eotide that is used as a priner nucl eotides are linked to a

nucl eic acid ghat .is | e ucl ei c tQ be determ ned and
|l inked to the‘Et ‘fo%p’f q'z"?ﬁ/ qtﬂ Jﬁh‘gﬁ:ﬁ C a[?]%gl H‘(} [f}gl r 1 or partner 2
of the speci fady&ntagerglspethaﬁ roxril datri des mt @ﬂ:menscmap'cwam [ nto the

g?rg?ll ?T c;{]?o%odé%t ocg? al neéi"s iﬁ;&ﬁg I?rlargl&n%rge ]%eloroga?%ytwth nuc e| c

acid which cé-‘rh# @mﬁmm@dﬂfﬂq Raimihangy qﬁme errate lyo F®hent ar y
anpl i fied nuGhftre £8 £k P SomPlentieary? €8l i 1dad Wi of RMpaNd

representing e anal elis avallable th is fix tq the bilized
- 14 - part cit'f'éh’s‘ﬁéc"r'q]i'rcl%ﬁ rﬁﬁa’b"‘%lzr qe%a(%ngp& q on zone on
t he anal yti cablmamgrxbaﬂcamtbmgls adififerente from thed geartnieee whiisste

det er m nabl ¢ fiy &g | AELL S Ly SOEL RS NP il B . 2

The described general purpose analytical element
according to the invention is particularly advantageous
for analyte determinations in research and development
where the analyte can be very different. The analytical
element according to the invention can be used
particularly advantageously especially for the
determination of nucleic acids. A wide variety of
nucleotides and oligonucleotides which are conjugated
with partner 2 of a specific binding pair 1 or partner 2
of a specific binding pair 2 are commercially available.
The same also applies to nucleic acid probes carrying
partner 2 of a specific binding pair 1 or partner 2 of a
specific binding pair 2 which can be easily prepared
with commercially available kits. In particular nucleic
acid probes carrying biotin and/or digoxin or
digoxigenin can be easily obtained in this manner.

The general purpose structure of the analytical element
according to the invention is also advantageous because
the labelled binding partner usually represents a
critical component in immunocassays with labelled binding
partners of the analyte. Previously it was common '
practice to prepare a correspondingly labelled binding
partner depending on the analyte for which optimal
conditions for reaction and storage have then to be
created on the analytical element. In the past this



Furthernore it is possible to omt anplification if adequate anmounts of
nucleic acid are available or to carry out the anplification of the nucleic
acid without partner 2 of the specific binding pairs 1 or 2. Subsequently

t he substance representing the analyte is produced by hybridizing two
probes which in each case carry partner_2 of the specific binding pair 1
and partner 2 of the specific binding bﬁi? 2. Particularly preferably a
nucl eotide carrying partner 2 of the specific binding pair 1 or partner 2
of the specific binding pair 2 mxed with unl abelled nucleotides is used to
anplify a nu ' I d t I ped t a h {4 u | cid
carrying par?%nggégfgt%grggé%?Pﬁé%b?ﬁdyggﬂbaﬁﬁ?lggéiggﬁgﬁgrgéggg??he
speci fi c bi n8FRErPang ko fhigyinvenidenwneW Bravdéfescancedempnthwbichi es
parfne{_é Ofph?abesﬁgéafPﬁibbﬁ@hﬂgyﬁthe“?bEEiB$ﬁ aeagahe§eeanlae;h§ o
nucl eoti de m xture use r e anplificatlion. us a_nucl ej¢ aci oubl e
strand is ob?ﬁ?ﬁ@ﬁegna%hﬁ%ﬁr%aeﬁ%§FPaﬁﬁgcaFrE@geﬁiFPEFEnFSp;FQHéFS of
speci fi c bi nteagep&ssr.s Opitintieatioh @opkclisohbdeneeesgary papeedallyof the
specific bingdpg eagara %@.%%Etg ElgrgﬁfEthSBSEhfkg B'QQE”ana'r 2, 1t is
al so possible to use€ an ol'i gonucleoti dé carryrng JUSF FhI-8 partner as a
priner toget BRplyitigadniediementd.nucl eotides. Biotin is particularly
preferably used as partner 2 of the specific binding pair 1 and a hapten
such as fluorescein, rhodam ne, digoxin or quite preferably digoxigenin is

Esed as part partBe@moiiee i¥Pae),f howlkae Ng18ai podsilhen 4ei gHiBri8ers, those
ave

desired, to not only use the ahalytical element
according to the invention as a universal analytical
element together with the specific reagents as liquid
reagents but also to produce an analytical element
starting with the analytical element according to the
invention which contains the required totality of all
reagents for the specific detection of an analyte. Thus
for an antigen test by means of sandwich complex
formation the required antibodies can be present
integrated on an analytical element according to the
invention provided one is conjugated with partner 2 of a
specific binding pair 1 and the other is conjugated with
partner 2 of a specific binding pair 2. The same also
applies to an analytical element according to the
invention which is intended for the detection of an
antibody by means of sandwich complex formation. In this
case a part of the antigen required is present
integrated on the analytical element conjugated with
partner 2 of a specific binding pair 1 and the other
part of the antigen is present conjugated with partner 2
of a specific binding pair 2. Such conjugates can be
arranged in a common zone or in zones of the analytical
element according to the invention which are adjacent to
one another, on top of one another or next to one
another. In this case the two conjugates can be
accommodated in the sample application zone or one of



proven to be particularly advantageous which are biotinyl ated. Si nce
bi-oti nyl ated nucl eotides and prinmers are commercially available or kits are
avai | abl e which enabl e the preparation of such substances |ike nucleic
acids or nucleic acid fragnments carrying haptens such as fluorescein,
rhodam ne, digoxin or especially digoxigenin, a person skilled in the art
can very easily obtain substances derived fromand representing nucleic
acids to be determ ned especially for research purposes and rapidly and
sinply detect them by nmeans of the analytical elenent according to the
invention.  thel éox@;?u?&t'é§e¢é‘h59epQéébﬁh@dé@ecPrﬂY'Qﬁ‘e%éﬁhﬁlé or the

determ nation of_ ana es which not. only contains the general ﬁurpose

anal ytical el ¥Rhtcak %d?ﬂﬁetﬁngh@?n9é?¥ﬁbmeﬁ PREEFReN thR t he
speci fic bi ndsampbeai applbeaphohneond ahdtdetsPeion | Zome nobr Ngottai r 2 or both
partners. The S e.fo nj | de

ol i gonucl eot i gn?'gé%]%% e?%ﬁagléd,écgéﬁﬁe%l?%%%y%%%%?g %F n%%é‘g%%ge%nor an
epi tope or toRazfretbetweenothersanplerapplicatioanzionghand detechiers have
the previousl Yot UciflagRde MR8 D6RTagdRtiSzbhe | fs p&éfaﬁéédt'gp&waﬂeoﬁn

I nt erested peﬁﬁon W th coggonents or all the pecessary additional reagents
for the deter fRat?BRLeraBPLAERELPNRANG o1t B RASP PPEDLRIR: gBRer al

purpose anal yadabtiehet®nthel prévdicustypngsstPibed possibiPDEiSd) what her
b i g pai r e, SRETuehs Sr noabiablics cofPErREY PEFeReE et 18f eone |
cont ai ner. Th$Beq: ¢ebipdingcpaér5y1t@néu2¢asgsgrrnpgedvﬁép&ratmaynalyte
oo o1 QECeage e HBEBUNTERA e S Lo, ARACOLSE B NalERY-
application zone. Such analytical elements containing
all necessary reagents for the determination of an
analyte have the advantages of the simple and universal
structure according to the invention and are extremely
simple to handle for the user since only one sample has
to be applied but otherwise no further handling steps

are necessary before the result is read in the detection
zone.

An analytical element according to the invention can
also be used to determine at least one of several
analytes. For example when samples are nowadays examined
for a HIV infection it is necessary to determine whether
one or several antibody types i.e. antibodies against
HIV 1, against HIV 2 or against HIV 1 subtype O are
present. The presence of antibodies against one type is
sufficient to assess a sample as positive. Against which
type the antibodies found are exactly directed is only
of secondary importance at least in screening methods.
An analytical element according to the invention which
is suitable for such a determination contains in each
case a pair of antigen conjugates against each antibody
for which a sample is to be examined. Each pair contains
antigen conjugated with partner 2 of the specific



- 16 -, for the determnation of a nucleic acid, it is advantageous that
nucl eotides or priners carrying partner 2 of the specific binding pair 1 or
partner 2 of the specific binding pair 2 are stored separately froma
nucleic acid conplenmentary to the nucleic acid to be determ ned which
carries partner 2 of that specific bindyng pair which is different fromthe
partner which is conjugated with the nucleotide or with the priner. The
descri bed general purpose analytical elenent according to the invention is
particul arly advant ageous for analyte determ nations in research and

devel opment Wigka nighpadnaly bhdC antigere idbndugheeanizithhpagtakyt Rcale el enent
according to,the invg&tio ,.C be used parti&ulgrlg ad¥§nta§%pusly

especi al [y f oS FRSFH O Y FRITUE S YRACEs CRREWEEE BRFAERY of

nucl eoti des dichdsl isperidiecatliljyetoma gardrievdarn agphibddwi tipear Ther 2 of a
speci fi ¢ bi i gl 1ooh 390U Nl 3,PleabeoRaGE! ke Bladipg pair 2 are
commer ci al | y "avai’l able. € sane al so applies to nutleic acid probes

carryi ng par tseparatsilys Jfedis,i hawawsimg adgor pes§ibpar teemix @idla specific

bi ndi ng pai r ahtWie o udateas ldnd R R InEdaReC RHERM €bglhkhevan abl e
kits. In particular nucl’ei'™c acid probes car%§hpg bi Qti n and/ or di goxin or
~di goxi geni n CRF FONE1sThe Hey igenshad Henationge teTneral pur pose

structure of dogutyatied icFlarli®fE¥ or antibodies with partners 2 of
specific binding pairs 1 and 2 apply to the location of
such conjugates in an analytical element according to
the invention.

An analogous analytical element for the determination of
influenza can detect the presence of influenza viruses A
and/or influenza viruses B. Conjugates of antibodies
against influenza A viruses with partners 2 of the
specific binding pairs 1 and 2 as well as conjugates of
antibodies against influenza viruses B with partners 2
of the specific binding pairs 1 and 2 are used for this.
If at least one of the two virus types is present the
analytical element according to the invention shows a
positive result in the detection zone.

Furthermore it is also possible that an analytical
element according to the invention contains additional
functional zones. For example it has proven to be
advantageous for the examination of whole blood to
provide a zone in the analytical element according to
the invention in which plasma or serum is separated as a
clear liquid from whole blood and blood cells are
retained. Only the clear liquid is then transported into
the detection zone. Glass fibre fleeces as described in
EP-A-0 045 476 are for example suitable for the
separation of plasma or serum from whole blood. Such a
medium suitable for separating plasma or serum from



according to the invention is al so advantageous because the |abelled

bi ndi ng' partner usually represents a critical conponent in inmunoassays
with labelled binding partners of the analyte. Previously it was common
practice to prepare a correspondingly | abelled binding partner dependi ng on
t he anal yte for which optinal conditLoEB for reaction and storage have then
to be created on the analytical element” I'n the past this

- 17 - required a | arge anount of work. The anal ytical el enent according
to the invention now provides an el enent which can be used universally. The

speci ¢ T eagqapss GADdE PR Eaingt e NYidatedilh thel BempIENST S as
| i quid reagents.” Qptimzation work IS not necessary es eCI%!%%bMAth regard
to the shel fﬂnﬁhﬁtm#qrt%g?nt@%e&hél &ﬁﬁé’ W nore it

i's, however, 3 adxstiide zddethis is deS|red to not only use the
analytical elenent according to the invention as a universal analytical
el enent together with the specific reagents as liquid reagents but also to

produce an angl ytical W MitG¥a 1€ leABEnt
accordi ng tonﬂh% Q?R/%%ﬁm %1 con fteq'?le%tr}?lr eé"totaa ity of all
reagents for adwmorting fte ttaemvem'-mn arrcmaigﬁea bagis MBI anti gen test
by means of ggﬁgav»e ﬁ:@;& £r940r 6ot 5 uiliytiediles can be
present inte dﬁ% & ana y1|§gﬁ d%”r%ﬁﬁ accordlqg g% J nvention
provi ded one ¢&m¥%gﬁh&hvﬁ§w3ﬁaﬁ¥%e¥e@?ﬂt% o 'tk 'detdttid S

one or several analytes compared to the previously

required development work and hence development times

can be shortened.

Two particularly preferred analytical elements according
to the invention are shown in Fig. 1 and 2.

Fig. 1 shows a general purpose analytical element
according to the invention which contains a carrier foil
(6),

an elution agent application zone (4),

a zone containing a labelled partner 1 of the specific
binding pair 2 (3),

a sample application zone (1),

a detection zone (2) with a colourless detection line
(7) containing immobilized partner 1 of the specific
binding pair 1 and a colourless control line (8)
containing an antibody against partner 1 of the specific
binding pair 2,

as well as a liquid collection zone (5). The zones are
arranged next to one another essentially in one plane on
the carrier foil (6) in which "next to one another" in
this case includes a slight overlap in each case of the '
previous zone in the liquid transport direction with the
following zone so that liquid transfer from one zone
into the other is ensured.



specific binding pair 1 and the other is conjugated with partner 2 of a
specific binding pair 2. The sane al so applies to an anal ytical el enent
according to the invention which is intended for the detection of an
anti.body by neans of sandw ch conplex formation. In this case a part of the
antigen required is present integrated qp_;he anal ytical el enent conjugated
wth partner 2 of a specific binding pﬁ 1 and the other part of the
antigen is present conjugated with partner 2 of a specific binding pair 2.
Such conjugates can be arranged in a common zone or in zones of the

anal ytical elfH@dnArHOichileiOnéhe AGVEORAINY ¥Hi €l a1 Byl AGEYhich One
anot her, on tpp of one, angiher or next to one anpother. In this case the two

conj ugat es catf FAYR ohotiig et 15 2 eeRRISRIBHIFeIHITRA ANl ichk of

- 18 - t heeXemgmgal es. cht hes aaTDneakpéets i redir shngd ecafipt iagt | on zone
and the ot her_.l n S [ ' o) d detection
zone or both %%%%%%{é% %%ﬁg e lg%%}ognﬁbdg?g%gs%%%#a e tlya%oireztf(;ogfa%ﬁ in a
zone bet ween exmminapienaphl vhele dnloohe Arcangedmeéext twmne |dnattheast ution

agent zone isoﬁréa@gfgigpsﬁg f?&@fc%%? sanpl e application zone, it is also

£
possible, in addition to the E, y described possibilities, that the
antigens or ahtF¥BRIRs2RREEGRRLEORZENR! (D) of the specific binding pairs 1

and 2 are arrangsftle SepataifiNg othé o9&t brérdes Veenthdespdeis 0P RORMngone
and sanpl e ap Ixcat*on %oge&%fuch anal ytical elenents containing al
h

necessary re 2R torh érm nation of an anal yte have the advant ages
of the sinpl eaazehencontaihing labelled partner 1 of the specific

binding pair 2 (3),

a plasma or serum separation zone (10),

a detection zone (2) with a colourless detection line
(7) containing the immobilized partner 1 of the specific
binding pair 1 and a colourless control line (8) which
contains an antibody against partner 1 of the specific
binding pair 2

as well as a liquid collection zone (5).

The invention is elucidated further by the following
examples.

Example 1
Determination of nucleic acid

a) Analytical element
A test strip according to Figure 1 was prepared. The
folfbwing were attached next to one another and slightly
overlapping to a 5 mm wide and 10 cm long carrier foil (6)
made of polyester (Melineﬁ®, 350 um thick from Imperial
Chemistry Industries, Great Britain) using hot-melt
adhesive (Dynapoﬂgs 1358 from the Hiils AG, Germany)
- a 1.5 mm thick and 1.5 cm long fleece composed of

100 parts glass fibres (diameter 0.49 to 0.58 um,.



structure according to the invention and are extrenely sinple to handle for
the user since only one sanple has to be applied but otherw se no further
handl i ng steps are necessary before the result is read in the detection

zone. An anal ytical elenment according to the invention can also be used
to determne at |east one of several anglytes. For exanple when sanples are
nowadays examned for a HV infection it is necessary to determ ne whet her

one or several antibody types i.e. antibodies against HV 1, against HV 2
or against HV 1 subtype O are present. The presence of antibodies against

one type is suff{gi 1@o@s§§rsagdsgquﬁtgﬁpdxyyinyma1dﬁhulum1b*a$h type
the anti bodi es foun arqu act ﬁ % Is only 0% oggggy QB t ance
at least in screCfFRLlaRTNEHs 10AR 2 55PT RBLATRY &nh ha%ﬁordlngw% ﬁ%

i nvention which é8 5woyﬁblasftmesliduidchﬂxmeutunn(zonﬂnﬁﬁw.ns in each case

e exam ned. Each et é‘lﬁa%?é?ﬁ%giE?ia%%‘cﬁ%ﬁﬁj%%ﬁ“%ﬁ‘%ﬁ%%%%‘r@@”%’%??ihZ °

specific from Sartorius, Germany) aslthe det@@ﬁ@pmgp?ﬁﬁr 3) and
anti gen conj ugat g n f f whi ch
case the antigen ﬂ ¥ L P8k ?iegce cBﬂ€a§H§ﬁ¢ 86 ﬁ&f@%rfP g&tgrin whic

I nds s I ca articular_an t Jhe
anti gen conj ugat 84bEef. | °e§éﬁt§a§€tbglﬁig§éﬂ?°%e%%?a%élEar¥§ gsfyﬁbﬂ%%er
al so possi bl e t 0aft¥hal! wathi deghiéeRhEgat 65 Ansi2 himaandnandateat weight

together in one zang, INS2PTBYLOYSHIENSER e B3P HIPLA O d&cribed in
example 1 of the European Patent document 0 326 135 as
the sample application zone (1),

- an 8 mm long fleece composed of 80 parts polyester
fibres, 20 parts artificial wool and 20 parts polyvinyl
alcohol fibres with a thickness of 0.32 mm and an area
weight of 80 g/m2?, the manufacture of which is described
in example 1 of the European Patent document 0 326 135
containing gold conjugate as the zone with the labelled
partner of the specific binding pair 2 (3) and

- a 30 mm long fleece (type Binzer TI 05 from Blnzer,
Germany) as the elution agent application zone (4).

Concerning the detection zone (2):

An aqueous streptavidin solution (7 mg/ml) was applied
by line dosing to the previously described cellulose
nitrate membrane. For this purpose the dosage was
selected such that a line with a width of ca. 0.5 mm was
formed. The line (7) serves to detect the analyte to be
determined. The membrane is subsequently dried in air.

An aqueous solution of a polyclonal antibody of rabbit
IgG against mouse IgG (source: DAKO Diagnostica GmbH,
Hamburg, Germany) (0.5 mg/ml) was applied by line dosing
at a distance of about 4 mm from the streptavidin line.
Also in this case the dosage was selected so that a line
with a width of ca. 0.5 mm was formed. This line (8)



conjugates of antigens or antibodies with partners 2 of specific binding
pairs.1 and 2 apply to the location of such conjugates in an anal ytical

el enent according to the invention. An anal ogous anal ytical elenment for
the determ nation of influenza can detect the presence of influenza viruses
A-and/ or influenza viruses B. Cbnjugat3§ of anti bodi es agai nst influenza A
viruses with partners 2 of the specificC blndlng pairs 1 and 2 as well as
conj ugat es of antibodi es against influenza viruses B with partners 2 of the
specific binding pairs 1 and 2 are used for this. If at least one of the

tWo Virus types-jes F&rse%e@oﬂtli%laﬂfﬂ )ﬁﬁé&iesi‘i ¥ip Fueetdiong Mhe he
I nvention shows a p05|t|ve resul t riifl ({ectlon zone. Furthernore it
i s al so possiMfWPRaNgG was FRRSATUent eé%%ﬁ &*&i'ng to the invention

contains additional functional zones. For exanple it has proven to be
advant ageous for the exam nation of whole bl ood to provide a zone in the
anal yti cal eﬂ@nnnﬁrningnthequIﬂt¢nnjugﬁ§ﬂiﬁieGQ¢\Mﬂ)Gh pl asma or serumis

separated as a @lfargdy G vhialde thanh e Dl dieldss o e 4t ned.
Only the cl ear Iquid 1s t en trans I nt.Q the detectlon zone. ({ ass

fibre fl eecesvas RrRERayesReFPRHNg dt@z@%ﬂ?% Erens, Frehisaifie for
the separati Osy&farfd 5o o gs@wraiémgm§ d¢ aatkyiSus partirtliesius s abl e

For separailrgkéérsqqgénnuc eatlonrgor the regulation of the partlcle20 )
size in monodisperse gold suspensions in Nature: Physical
‘Science 241 (1973), 20-22) by reduction of a 0.01 percent
by weight tetrachloroauric solution with trisodium
citrate while boiling.

- The antibody gold conjugate was prepared in accordance
with the method of Roth, J. The colloidal gold marker
system for light and electron microscopic cytochemistry
in Bullock, G.R. and Petrusz, P., eds., Techniques in
Immunocytochemistry, vol. 2, New York, Academic Press,
1983, 216-284.

After cooling the previously described gold sol solution
to room temperature, the pH value of the gold sol was
adjusted with 0.2 M K,CO3 so that it was about 0.5 to
1.0 pH units above the isoelectric point of the
antibody. The optical density (OD) of the gold sol
(absorbance at 525 nm and 1 cm light path) was typically
1.0. A dialysed solution of a monoclonal IgG antibody
agaiﬁst digoxygenin (MAB <digoxygenin> IgG) (source
Boehringer Mannheim GmbH, Germany) was added to the gold
sol. The amount of antibody solution was selected such
that its concentration in the gold sol solution was
typically 2 ug/ml. After 30 minutes stirring at room
temperature the gold conjugate was saturated by adding a
highly concentrated bovine serum albumin solution (final



whol e bl ood can for exanple be |located in the sanple application zone or
bet ween the sanple application zone and detection zone. The general

pur pose structure of the analytical elenment according to the invention
provi des a basis which greatly sinplifies the devel opnent of anal ytical
elements which carry all reagents for_tfJie detection of one or severa

anal ytes conpared to the previously required devel opnent work and hence
devel opnent tines can be shortened. Two particularly preferred anal ytical
el ements according to the invention are shown in Fig. 1 and 2. Fig 1

shows a generedonderPeseionalivttid! cohPiFate aESNIE ot 10 rd)andjnvention which
contains a carrier foil (6), an elution agent application zone (4), a zone

containing a |labelled partner 1 of the specific binding pair 2 (3), a

| | |
dotection 11 it Hetd onhiaate NAETSo0BRREEFAE ol SLAAIBHCRE | i ng
pair 1 and a mmteQSZQoler'btmlh@f(@ PBN8 &0 rton cam repttidaio diensttnst
partner 1 of dfecppechiig HbNOrRE E8hjudat@SsYBitidt whd Iéwééi?cf@é €Ly ion

zone (5). The zopes_are arranged next t0 ope another essent] I n ‘one
pl ane on the }GPI¥ed ¥oid fﬁvalH°9M?%%trﬂﬁk?nt?ﬁc%ﬂﬁEH%HQR#T |ﬂn§h|s case
includes a sloghs ®veylweighit ew&l, case of the previous zone in the liquid
transport direction with the follomnng zone so that liquid transfer from
one zone into the other is ensured.

-~ The gold conjugate prepared in this manner (optical
density, OD = 20) was adjusted with an impregnation
buffer at a volume ratio 1:1 to an optical density, OD =
10. The impregnation buffer contained the following
components:

1 % by weight sucrose

200 mM HEPES

100 mM NacCl

140 mM urea

6 mM N-acetylcysteine

2 mM EDTA

0.1 % by weight Tween®20.

The polyester-artificial-wool-polyvinyl alcohol mixed
fleece was pulled at a constant speed firstly through a
tank containing the impregnation solution, subsequently
squeezed between two stainless steel rollers spaced at a
distance of 250 um and subsequently dried by means of a
circulating air drier. Under the described conditions

the impregnation uptake of the fleece is typically about
270 ml/m2.

b) Determination of an amplification product of

Chlamydia trachomatis
A fragment of the cryptic plasmid (7.5 Kb) of Chlamydia



- 21 -, The analytical element according to the invention which is shown
in Fig.2 is a conpletely integrated analytical elenent i.e. it has al
reagents required to carry out an analyte determnation. It is also
suitable for the exam nation of whole blood. Arranged next to one another
on a carrier foil (6) are a sanple agpbicgtion zone (1), a zone containing
the partners 2 of the specific binding Bairs 1 and 2 (9), a zone containing
| abel I ed partner 1 of the specific binding pair 2 (3), a plasnma or serum
separation zone (10), a detection zone (2) with a colourless detection |ine

(7) contai ni igr-ddifondETIDIwiAeh LAKRY phi¥ls Wi Sagaliffieddi pdngniai r 1 and
a col ourl ess ,contral Iin§§§§2 whi ch contai.ns an ant, body agai nst partner 1
r

of the speci fit¢ B he (hlanydigs trachamatisprdaeroandone (5).
The i nvent i orcaptutel @rtie ddtr (Bumhrijngere Mapinhaviin)g Gexaiaplygs wereExanpl e 1

DeterninatiOﬁég: ' J5h_ Ml cal, el it Astest strip
according to |éiur f_ﬂvxé:arsa]ic)'r%pg}'e?d. é{ﬁgé&lo% gg\/\ﬁn?g\%gr ErACERé 4nexft to one
anot her and $9yhiRAsiIHAon 3RA 14L& de¥)5 nm wide and 10 cmlong carrier foil
(6)

-The labelling was carried out with DIG-11-dUTP (DIG

stands for digoxigenin) and a 5' biotinylated capture

probe (Boehringer Mannheim GmbH, Germany).

-The PCR master mixture contained 2.5 U Taq polymerase,
10 #l1 10-fold PCR buffer including 25 mmolar magnesium
chloride, 0.2 pu molar of both primers, 0.1 mmolar of each
deoxynucleotide and 0.02 mmolar DIG-11-dUTP. This results
in a labelling stoichiometry of 1:5 DIG-11-dUTP to
deoxynucleotides. The master mix was filled up to 100 ul
by adding by pipette 10 gl of a solution which contained
ca. 100 copies/ul of the cryptic plasmid fragment and
distilled water. The master mix was melted for 10 minutes
at 94°C and ran through 35 cycles in which each time it
was kept for 40 seconds at 94°C, 30 seconds at 52°C and 45
seconds at 72°C. The PCR product was checked in a 2.5 %
agarose gel which was stained with ethidium bromide.

-For the hybridization 1 ul of a 5' biotin-labelled
capture probe (position 354 - 374) was added at a
concentration of 30 umolar to 50 ul of the amplification
prodﬁct. The labelled capture probe was thus present at a
concentration of 0.6 umolar. The sample was subsequently
melted for 5 minutes at 95°C and subsequently hybridized
for 15 minutes at 37°cC. '

=In order to determine the nucleic acid on the previously
described test strip according to Fig. 1, 5 rl of the



made of polyester (Melinex, 350 [err]mthick fromInperial Chem stry

I ndustries, Great Britain) using hot-melt adhesive (Dynapol[err]s 1358 from
the Herr]ls AG Germany) - a 1.5 mmthick and 1.5 cm|long fl eece conposed
of 100 parts glass fibres (dianmeter 0.49 to 0.58 [err]m

--22 - | ength 1000 [err]m and 5 pgrts pol yvi nyl al cohol fibres

(Kural onVPB 105-2 from Kuraray) with an Pea wei ght of 180/ nferr] as the
liquid collection zone (5), - a 1.5 cmlong cellul ose nitrate nenbrane
(type CN 11301 from Sartorius, Germany) as the detection zone (2), - an
8 mMmmlong fleece containing 80 parts pol yester fibres, 20 parts
artificial mog* : t i ] L ckness of 0.32
nm and an area agfgﬁ%?t98%f§§§8h¥%{2¥%]?P?%%&%Qﬁ%fgﬁénﬁﬂmgyémhiCh i's
described in aPP%k%ﬂ%%@nlzeﬂetﬁg)Eubﬁbéﬁﬂa¥%§eﬁhed%%%ﬁ%®@ PPB 135 as

thf sa{rpl e ap?b%ﬁﬂéé@ﬂoﬁoﬂenélh)jo_ﬁntﬁenﬁéé@ngtfiﬁeﬁ%cﬁw@ﬁ%%oﬁos parts
pol yest er |

re 20 parts artificial wo and 20 parts pol yvi nyl
al cohol fibreﬁeﬁ??%éalPhch%EQEa%Pgﬁgggynh?gkﬁréﬁhﬁf%gy caﬁgifﬁé£2%e80
g/ 2, the mantédkehutkatfzehecli3)scdatainbng theigokdacphPpudaté isendkir opean
Pat ent docune 5 I3 Ni g ' y/ 1th the
| abel | ed par %ﬁgggf ﬁhghgpggﬁﬁig'b?ﬁai%%9%§€€6§9%é§y2§%££&5.@%SH§$+ong
fleece (type BPhievimg oempesitibenzed,9 % Lerweightasodiuncthlionidegent
appl i cation zggemgpotas&Pim eghatae,dstéggt%%yzaéfgﬁe)soﬂhﬁqyﬁm,

epib
streptavidin solution i? ng/n?) was_appl i ) .
2 % by welght " bovine plasma albumin and 0.25 % by weight

Tween® 20.

After 10 minutes the chromatography buffer had migrated
from the elution agent application zone (4) into the.
liquid collection zone (5). 2 red lines were clearly
visible in the detection zone (2), whereby the red
detection line (containing streptavidin) indicates a
positive result and the red control line (containing PaB
<MOUSE Fcy>) indicates the correct function of the
analytical element. |

Example 2
Detection of influenza A/B viruses

a) Analytical element
A test strip according to Fig. 1 was prepared. All

components of the analytical element corresponded to the
analytical element described in example 1 for the
determination of nucleic acid.

b) Influenza-specific immunoreagents

Antibodies for the detection of the nucleoprotein of



by line dosing to the previously described cellul ose nitrate nmenbrane. For
this purpose the dosage was sel ected such that a line with a wdth of ca.
0.5 nmwas formed. The line (7) serves to detect the analyte to be

determ ned. The nenbrane is subsequently dried in air. An aqueous
solution of a polyclonal antibody of r3$ It 1gG agai nst nmouse |1 gG (source:
DAKO Di agnhostica GrbH, Hanburg, Gernman (0.5 my/m) was applied by line
dosing at a distance of about 4 nmfromthe streptavidin line. Also in this
case the dosage was selected so that a line with a mﬁdth of ca. 0.5 mm was

fornmed. This ihﬂfuéﬁia A and influenza B viruses were obtined {é Ves as a
control of thﬁ ﬁ i f functi on. _The nenbrane was subsequent ried in
air. Concerhihg?the éo RAUSHF 465t InFt ecConeayd, Maggachygetds BﬁAaverage

particle dianmeter of ca. 40 nmwas prepared according to the nmethod of
Frens (Frens, G, Preparation of gold dispersions of varying particle size:
control | ed nucInaerderfte pheparguhabiohinflabel bed thoieckdri£l i N

20-9) by rediirioouyPEEShOate Totoashinst Ui icrEOBNRe Bl o - o Lt on
with trisodi uhElgenza %h|¢e536¢lnhglde esﬁﬁ% denivattive 0?8l kiotimgat e was
prepared in ap8orda@déd in a 6-fold molar excess to a solution of

20 mg/ml antibody in 0.1 M potassium phosphate pH 8.5.

The mixture was incubated for 90 minutes at 25°C while

stirring. The reaction was stopped by supplementing the

solution with lysine to a final concentration of 10 mM.

The excess biotinylation reagent was removed by dialysis

and the solution was frozen.

~-A biotinylated monoclonal antibody against the
nucleoprotein of influenza B was prepared in a similar
manner.

-For the preparation of a digoxigenylated monoclonal
antibody against the nucleoprotein of influenza A, a
succinimide ester derivative of digoxigenin dissolved in
dimethyl-sulfoxide (DMSO) was added in a 4-fold molar
excess to a solution of 10 mg/ml of the monoclonal
antibody in 0.1 M potassium phosphate in such a manner
that the final concentration of DMSO in the solution was
5 vol %. The mixture was incubated for 60 minutes at
25°C while stirring. The reaction was stopped by adding
azil molar aqueous lysine solution so that the final
concentration of lysine was 10 mM. The excess
digoxigenylation reagent was removed by dialysis agalnst
a 20 mM pota351um phosphate buffer pH 8.0 and the
solution was frozen until use.

-A digoxigenylated monoclonal antibody against the



with the nethod of Roth, J. The colloidal gold nmarker systemfor Iight and
el.ectron mcroscopic cytochemstry in Bullock, GR and Petrusz, P., eds.,
Techni ques in I mmunocytochenistry, vol. 2, New York, Academ c Press, 1983,
216- 284. After cooling the previously described gold sol solution to room
tenperature, the pH value of the gold QJ Wwas adjusted with 0.2 M

Klerr]CJ err] so that it was about 0.5%0 1.0 pH units above the

i soel ectric point of the antibody. The optical density (OD) of the gold sol
(absorbance at 525 nmand 1 cmlight path) was typically 1.0. A dialysed

23: ;E&;Seg{ nihl G sourjf:lfagng Zim:':lf e Z@gﬁlnwriéi n‘f%nbl—j, G(ragrln@nﬁl%%%q stoadded to
the gol d sol .tlﬁ%e‘lﬁé‘?ﬁﬁﬂsﬂ ‘f"o%f{ ﬁ%*%%%%&fed:%ch that its
concent r at i omomod unajb| ahtsibodiolagd s atshd Wicaddprad-dier Idg/ nl . After 30

m nutes stirr tenperature the gold conjugate was saturated by
addi ng a hi gh%%‘g%]%%%%qat ed bovine serum al bum n solution (final

- 24 - concentration in the conjugate solution: 1 ng/m). The gol d
conjugate was_concentrated by ultrafiltrati on against a 20 mM Tri s buffer

pH 8.0 to an B i B 1URAAd vy and tinpikuenaa B amtidagdigsumaed sateuti on was
subsequent |y ffe-xasbdOf £ fi /] R0 i Tadn A 0TantQds yBrij and 0.05 %
by wei ght Nawee c;Jriizes the nucleoprotein of influenza A viruses

whereas the monoclonal influenza B antibody only

recognizes the nucleoprotein from influenza B viruses. .

However, the antibodies are not subtype-specific i.e.

the monoclonal antibedy against influenza A recognizes

all influenza A subtypes. '

c) Determination of influenza A and/or influenza_B

viruses .

Diluted virus culture supernatants were used as a sample
material to demonstrate the sensitivity of the
analytical element according to the invention. The
viruses were cultured on MDCK cells, a permanent dog
kidney cell strain. The incubation was carried out in
the usual culture medium for about 7 days at 33°C. The
subtype H3N2 (strain Beijing 32/92) was cultured as a
representative of influenza A and the strain B/harbin
7/94 was cultured as a representative of influenza B.
The culture supernatants were diluted with culture
medium in two-fold steps.

65 ul culture supernatant from each different dilution,
15 pl lysis buffer (6 % Zwittergent®3-10 in physiological
saline containing bovine serum albumin) and in each case
5 pl of a solution of biotinylated monoclonal antibody
against influenza A and digoxigenylated monoclonal
antibody against influenza A were pipetted into an



- The gold conjugate prepared in this manner (optical density, OD = 20) was
adjusted with an inpregnation buffer at a volune ratio 1:1 to an optical
density, OD = 10. The inpregnation buffer contained the follow ng

conmponent s: 1 % by wei ght sucrose 200 nM HEPES 100 mM NaCl 140 mM urea 6
mM N-acetyl cysteine 2 mM EDTA 0.1 % by wei ght Tween[err] 20. The

pol yester-artificial-wool-polyvinyl a cthot nixed fleece was pulled at a
constant speed firstly through a tank containing the inpregnation solution,
subsequent |y squeezed between two stainless steel rollers spaced at a

arier tnder PReeRactF RRReSL BRI BRY dpEbLER Ry MR Sends A (¥ ST 2
i s typical ly afoats@¥Yotibhnpérbiotinplatedenanaalonal oanbibedplagatnston
o O%ﬁf; rr%. S‘iﬁﬂﬂéﬁz&r BChAgRs| ﬁlﬂuigagszaeays?at_;&ggma_sﬁaeiéﬁapI asisody- 5 Kb)
against influenza B were pipetted into an Eppendorf
vessel (the concentration of the antibody conjugate stock
solutions was in each case 20 ug/ml). The lysed sample
was briefly homogenized by shaking and subsequently 80 ul
was pipetted onto the gold conjugate fleece (3) of the
test strip according to Fig. 1. Subsequently the elution
agent application zone (4) of the test strips was
immersed for ca. 5 seconds in the chromatography buffer
(0.9 % by weight sodium chloride, 50 mM potassium
phosphate, 0.09 % by weight sodium azide, 2 % by weight
bovine plasma albumin and 0.25 % by weight Tween® 20).
The test result in the detection zone (2) was read after
10 minutes.

A red detection line indicating a positive result was
observed in the case of the influenza A culture
supernatant up to a culture dilution of 1:64. In the
case of the influenza B culture supernatant the
dilutions were recognized as positive up to the 1:128
step. In all cases the red colour of the control line
indicated the correct function of thé test strip.

Example 3
Detection of HIV antibodies

a) Analytical element

A test strip according to Figure 2 was prepared. The
following were attached next to one another and slightly
overlapping to a 4 mm wide and 10 cm long carrier foil (6)
made of polyester (Meline£®, 350 um thick from Imperial
Chemistry Industries, Great Britain) using hot-melt



trachomatis with 143 base pairs was anplified. For this the priners of the
Chl anydi a trachomatis prinmer and capture probe set (Boehringer Mannhei m
Ger many) were used (prinmer 1:20-nmer, position 274-295; priner 2:24- mer,
position 393-416 rev). -The labelling was carried out with D G 11-dUTP
(DI G stands for digoxigenin) and a 5'_ glotinylated capture probe

(Boehri nger Mannhei m GrbH, Ger many). OTRe PCR master nixture cont ai ned
2.5 U Taq pol ynerase, 10 [err]l 10- fold PCR buffer i ncl udi ng 25 nmol ar
magnesi um chloride, 0.2 [err] nolar of both prinmers, 0.1 mol ar of each

deoxynucl eot ifmeantd, (RHpl 0s DL 654 Lol Run iy g o] (Gudft) abel 1 g

stoi chi onetry of P to deoxynucl eot The nas m X was

filled up to 10® [oérgr mm Fhickiangd t}y4plcﬁbtlt°@gl(§1[eéqe] |<=°@m°§e§o|qft |1<9r9 Whl ch
cont ai ned capak¥ eziss/firdd @idmeesr mWsCtI’d @S@sdufnf aq|

an through. 480, LS BARls AP RAGT Ao ladd BEaR (Roe eﬁ%‘fnse C e
94[err] C, 30 Zsmmxmiafa&)erwijt{h amd a&?e&amm of ﬁz[oerg/h@. aEhehECR
product was q@aﬂ*§j¢] %ﬁ |on ?ﬁ gel which was stained with ethidium

brom de. - For rr]l of a 5' biotin-labelled capture
probe (position®545 CS‘V O%SC%HG&PS@( rd trakec menbriane dtype O AL3®lar to

50 [err]l of firem @Hﬂﬁ&ifﬁ.ﬁé"lﬂeﬂ% Clas Hhe lGeRHSGrC HIny q2)7,0be was thus

present at a _conc tratl err]nol ar. The sanpl e was subsequently
nelted for 5 i r?u 8'5‘[’& rﬁ](? ’“5{953 Palﬁtﬁr Idias&d Tidress ni nut es

at 37[err]C. (dlamemmer 4D tet®r58 Nt ncenamal aioo w)dam Bhgapteyvi ously

descri bed te%oler&la%(fﬁfoq{cﬁg #:fdI- (K%.raﬁ.o[n@‘hlé 251 %rom Kuraray)
with an area weight of 100 g/m2 which is impregnated with
Brij®’(1 % by weight) as a plasma or serum separation
zone (10),
= a 12 mm long fleece containing 80 parts polyester
fibres, 20 parts artificial wool and 20 parts polyvinyl
alcohol fibres with a thickness of 0.32 mm and an area
weight of 80 g/m2, the manufacture of which is described
in example 1 of the European Patent document 0 326 135,
containing gold conjugate as a zone containing the
labelled partner of the specific binding pairs 2 (3),
= a 12 mm long fleece composed of 80 parts polyester
fibres, 20 parts artificial wool and 20 parts polyvinyl
alcohol fibres with a thickness of 0.32 mm and an area
weight of 80 g/m?, the manufacture of which is described
in example 1 of the Eurcpean Patent document 0 326 135
containing digoxigenylated and biotinylated HIV antigens
as a zone containing the partners 2 of the specific
binding pairs 1 and 2 (9)
and
= an 8 mm long polyester fabric (PE 280 HC from
Seidengaze Thal, Switzerland) impregnated with a wetting
agent as the sample application zone (1).



- 26 - hybri di zati on product was applied to the sanple application zone
(1). Afterwards the elution agent application zone (4) of the test strip
was i mMmersed for 5 seconds in a chromatography buffer whereby care nust be
taken that zone (3) containing the gold conjugate is not imersed in the
| i.quid. The chromat ography buffer had the follow ng conposition: 0.9 % by
wei ght sodi um chl oride, 50 nM pot assian®bhosphate, 0.09 % by wei ght sodi um
azide, 2 % by weight bovine plasma al bumin and 0.25 % by wei ght Tween 20.
After 10 m nutes the chromat ography buffer had mgrated fromthe el ution
agent application zone (4 | i quid ?§§Lection zone (5). 2 red lines

were clearly GPEFBFRiPF Fh@iaégg%?SBHIgBHE :

; wWhereby the red detection
| i ne (contai nAngagtieepsasteieptavddinasedusipnsi4i mg/md}uwvasaagplhedr ed

trol i i.nj . PAB E o)l t
Function of tRE. SuleyRBEsREoEE B PR IbhaTy HERLFRHES BATIGRELEE. .
viruses a) RnAfratecmenbranent Fart &bisspurpogecthei Agsagervgs 1 was

prepared. All se9gBea@ntach’ thae andine ¢kncheitatncoEr 8aP0ndgdnhowhBe
formed. This line serves to detect HIV antibodies. The
membrane was subsequently dried in air.

An aqueous solution of a polyclonal antibody of rabbit
IgG against mouse IgG (source: DAKO Diagnostica GmbH,
Hamburg, Germany) (0.5 mg/ml) was applied by line dosing
at a distance of about 4 mm from the streptavidin line.
Also in this case the dosage was selected so that a line
with a width of ca. 0.4 mm was formed. This line (8)
serves as a control of the test strip function. The
membrane was subsequently dried in air.

Concerning the gold conjugate fleece (3):
- Gold sol with an average particle diameter of ca.
40 nm was prepared as described in example la.

- The antibody-gold conjugate was also prepared as
described in example 1la.

- The gold conjugate prepared in this manner (optical
density, OD = 20) was adjusted with an impregnation
buffer to an optical density, OD = 3 (absorbance at
525 nm and 1 cm light path). The impregnation buffer
contained the following components:

100 mM HEPES, pH 7.5

50 mM NacCl

0.5 % by weight sucrose
70 mM urea



anal ytical elenent described in exanple 1 for the determ nation of nucleic

acid. " b) Influenza-specific i munoreagents Antibodies for the detection
of the nucl eoprotein of -27- i nfluenza A
and influenza B viruses were obtained fromFitzgerald Industries Int.,
Concord, Massachusetts, USA. -In order_to prepare a biotin-|abelled

nonocl onal anti body of nouse 1gG agaiﬁ§t3QFﬁenucleoprotein of influenza A,
a succinimde ester derivative of biotin was added in a 6-fold nol ar excess
to a solution of 20 ng/m antibody in 0.1 M potassi um phosphate pH 8.5. The

m xture was igfqgﬁtﬁg%éQE%%%Y%%éﬁ%gs at 25[err]C while stirring. The

reacti on was opped by s Ing the solution wwth lysine to a fina
concentration bfMMOERFA @ excess biotinyl ation reagent was renoved by

dialysis and the1selbyiiyRe T48&8%®20, - A biotinylated nonocl onal anti body
agai nst the nucl eoprotein of influenza B was prepared in a simlar manner.

-For the preparation of a digoxigenylated nonoclonal antibody against the
nHcLooprate N fhe' Po1yE0Ear Larfi FHEEATLILEE-SS1 V4P ' AFENSL HaskdgOx! 9oN' N
fleece was pulled at a constant speed firstly through a
tank containing the impregnation solution, subsequently
squeezed between two stainless steel rollers spaced at a
distance of 250 um and subsequently dried by means of a
circulating air drier. Under the described conditions
the impregnation uptake of the fleece is typically about
270 ml/m2.

Concerning fleece (9) containing digoxigenylated and
biotinylated HIV antigens:

The preparation of digoxigenylated peptides and
biotinylated peptides from the gp 41 region of HIV I are
described in example 1 of the International Patent
Application PCT/EP95/02921. The respective peptides were
in each case used pair-wise as digoxigenin and biotin
derivatives. Their mixing concentrations in the
impregnation solution were between 0.7-10"7 mol/1l and
3:1077 mol/l. In addition the impregnation solution
contained

100 mM MES buffer, pH 6.0

50 mM NacCl

2 % by weight sucrose

1 % by weight bovine serum albumin
3 mM N-acetylcysteine

0.06 % by weight Tween® 20

1 mM EDTA



di met hyl - sul foxi de (DM5O) was added in a 4-fold nolar excess to a solution
of 10 ng/m’ of the nmonoclonal antibody in 0.1 M potassi um phosphate in such
a manner that the final concentration of DMSO in the solution was 5 vol %
The m xture was incubated for 60 mnutes at 25[err]C while stirring. The
reacti on was stopped by adding a 1 nolar aqueous |ysine solution so that
the final concentration of |ysine was 28 mM The excess di goxi genyl ation
reagent was renoved by dial ysis against a 20 mM pot assi um phosphate buffer
pH 8.0 and the solution was frozen until use. - A di goxi genyl at ed

nonocl onal agh, _ _ . fvaq 28 -
nucl eoprotein c?fb%:bnifylae%?nza aIgtévxl/as cﬁraé‘pz‘a"rog gor%ﬂvé'W)}atlgopﬁ& B‘l"é‘\'ﬂdousl y
descri bed di &3segeWas iimprsignatedidmo dhdsalimpregnediong sedut ione and

nucl eopr ot ei Bulsegtl équfaﬂea by e ‘&”%ac&ﬁﬁ‘ia'tﬁfnbuﬁﬂiad§1%@' bodi es
used are typ&b@fpem fic e. the inflyenza A anti body on recg{g I zes the

nucl eopr ot ei sEtRELon WRtakss i dypicaldy Abiovd 3%9 smenza B
anti body only recogni zes the nucl eoprotein frominfluenza B viruses.
However, the anti bodi es are not subtype specific i.e. the nonocl onal
anti body agaly)sf ' : flelctiiminl.uenza A subtypes.

About 60 ul sample volume (plasma or serum) was applied
to the sample application zone (1) of the previously
described test strip according to Fig. 2. After 15
minutes waiting time, the detection zone (2) was
evaluated visually. A red-violet line at the position of
the control line (8) indicates non-reacted sample (no
HIV infection detectable). Two red-violet lines, one at
the position of the control line (8) and one at the
position of the detection line (7) indicate a reactive
 sample (HIV infection detectable).



c) Determnation of influenza A and/or influenza B viruses Diluted virus
cul ture supernatants were used as a sanple material to denonstrate the
sensitjvity of the analytlcal el enent according to the invention. The
viruseH ”ﬂ“" n MDCK cells, a pernanent dog ki dney cell  strain.
The in led out in the cul ture nmedium for _about 7 days
at 33[err]C. Thé sﬂbtype H3N2 (straln Ezljlng 32/ WS, QULI,Sﬁﬂ% a
representative of influenza A and the strain B/ har] i iy oY 4= wﬁgi i:tq\lﬁred as
a representative of influenza B. The culture super at ant ‘Mﬁ?&'ﬂ.lur d with
culture nediumin two-fold steps. 65 [err]l culture supernatant from each
different dilution, 15 [err]l lysis buthaimgb % Zwittergent[err]3-10 in
physi ol ogi cal saline containing bovine serumal bumn) and in each case 5
[err]]l of a solution of biotinylated nonoclonal antibody against influenza
A and di goxi genyl at ed nonocl onal anti body agai nst influenza A were pipetted
into an - 29 - Eppendorf vessel for the

detection of 1| nflAga1gtAcql éléﬁéﬁk'f@i é%éo&fé E?TR% £ PoRL&FYAGL ed

nonocl onal anti bod aj nst influenza B an I goxi genyl at ed
nonocl onal ant|bod%nﬁgﬁFﬁsF°PﬁFFBéﬁﬂalB QEren pnaker byl i waich enphptesior f

vessel (the concen1tqﬁnantﬁﬁnéberﬁnbeﬁﬁdénCQ@hé@?t@ §éﬂ§re80|utlons was in
each case 20 [err]g@aﬁ% The | sed sa edwgs (1 efl fng nlzed by
shaking and subseq §a§6°Pe Ppe and"a“getection zdne at

downstream thereof, wherein the detection zone

cqntalns a partner 1 of a specific binding pair 1

immobilized in such a manner that it is able to

bind to partner 2 of the specific binding pair 1

which is not the analyte when it contacts it,

wherein

a labelled partner 1 of a specific binding pair 2
is present upstream of the detection zone and
impregnated on a material such that it can be
detached by liquid and is able to bind to partner 2
of the specific binding pair 2 which is not the
analyte when this contacts it.

2. Analytical element as claimed in claim 1, wherein
partners that belong together of specific binding
pairs are selected from the group comprising hapten
and antibody, antigen and antibody, lectin and
sugar/saccharide, ligand and receptor, avidin/
streptavidin and biotin, nucleic acid and nucleic

< acid.

3. Analytical element as claimed in claim 1, wherein
partner 1 of the specific binding pair 1 is avidin
or streptavidin.

This Sheet Ha
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was pipetted onto the gold conjugate fleece (3) of the test strip according
to.Fig. um"ﬁm]rm the elution agent application zone (4) of the test
strips "Emm ca 5 seconds in the chromat ography buffer (0.9 %
by wei ght sbdﬂunﬁchhorrde 50 nM pot assi um phospha 0. 09 @6by melght
sodi um azi de, 2 % by wei ght bovi ne plgsgg al bumh g

Tween[err] 20). The test result in the tectio (k. d after 10
m nut es. A red detection line indicating a posiiixe EDwas opserved
in the case of the influenza A culture supernatant up to a carture dilution

of 1:64. In theg caagadithibail BilwentaaB eybineg $HPeLA®haND| {Herdihutions
wer e recogni zed aspgriltlve u cases the red

col our of the cont Pereli R |ggﬁeépﬁﬁé%&ﬁrgéEBlPﬁnE?FBn 2015t AB test
strip. Exanpl e 3ahttibetiyoagafindtVpartneedeesf the dpatyficabiadéngnt A
test strip accordigg ik° Figure 2 was prepared. The foll ow ng were attached
next to one anot heP afd Slightly overlapping to a 4 nmw de and 10 cm | ong
carrier foil (6) made of polyester (Melinex, 350 [err]mthick fromInperial

Chem stry Industries, Geat Britain) using hot-nelt
- 30 - 5. Analytical element as claimed in claim 4, wherein

partner 1 of the specific binding pair 2 is an
antibody against digoxigenin or digoxin.

6. Analytical element as claimed in claim 1, wherein
partner 1 of the specific binding pair 2 is
labelled with an enzyme or direct label.

7. Analytical element as claimed in claim 6, wherein
metal or latex particles are used as the direct
label.

8. Analyticai element as claimed in one of the claims
1-7, wherein the labelled partner 1 of the specific
binding pair 2 is located in the sample application
zone.

9. Analytical element as claimed in one of the claims
1-7, wherein the labelled partner 1 of the specific
binding pair 2 is located in a zone upstream of the
sample application zone if an elution agent

-application zone is also located upstream of the
zone containing this labelled partner or the zone
containing the labelled partner is also an elution
agent application zone.

IThis Sheet Has Been R
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adhesi ve (Dynapol S 1358 fromthe Herr]ls AG Germany) - a 0.9 mmthick and
1.4 cmlong fleece conposed of 100 parts gl ass fibres (diameter 0.49 to

(Kural onV| II ml‘“ raray) W|th an area Will g ISSWE@?O}QA@BE}EE ] as the

l-iquid col kecti on zone , . cn1|ong cel iul oserept h8Eg NMENMDY ane
(type CN 11301 fron1Sartor|us Gbrnaﬁy) 3&s the Feeton—zene-{2) lt- a 1.2
cmlong fleece made of 100 parts glass fibres (dianmeter 0.49 to 0.58
[err]m length 100 [err]m and 5 parts polyvinyl alcohol fibres (KuralonVPB

10 2 11O KUAG et 04 91 L Y S0 ST 1o IR0 dftn

|rrpregnat ed w m or serum separa |0n Zzone
(10), - a 12 mm | ohg?ilmemritbﬂ! rﬁwgplae) mlscqﬁoiqzeszme fishrakso Znpart s

cartificial wool angyg@; g@rgééﬂglggyiwga5355ﬁ%§né|bres with a thickness of

0.32 mm and an area wei ght of 80 err manuf acture of which is
described in exanple 1 of the European Patent docunent 0 326 135,

contai ning gold copj e zone, contajnjng.the |labelled p rtner of the
cpocitic i pathy PRk EPbEea] 818885 AR, SlAkach X STl o BRIy ¢ s
pol yester fibres, eﬂephabelbédlpartnérmmobfamie%pqmnﬁc mlir;d/inqlpainohol
fibres wwth a thlc ness f , the
manuf act ure of whi %hfg 1<3ea3€erd°’2d%Wﬁ%Qg§§ﬂnp e éﬁé}% rﬁ)ﬁean&%{9 ent
document 0 326 135290mt@n@|ﬁ@ﬂ@ig@xagenyl@@E&h@ﬁ&h&ﬂcﬂ¢n@4ated H V antigens

as a zone containing the partners 2 of the specific binding pairs 1 and 2
(9) and - an 8 mm |l ong pol yester fabric (PE 280 HC from Sei dengaze Thal,

Swi tzer1 | and) 19D eBhalptivhl hePenGhti 88 SUEDhedSin NE1SBITLE, apérERHT ON
zone (1). the labelled partner 1 of the specific binding pair
2 is located in the sample application zone and

elution agent application zone.

13. Analytical element as claimed in one of the claims
1-12, wherein it additionally contains a conjugate
of antibody against an antigen or hapten to be
determined with partner 2 of the specific binding
pair 1 and a conjugate of antibody against the same
antigen or hapten with partner 2 of the specific
binding pair 2.

14. Analytical element as claimed in one of the claims
1-12, wherein it additionally contains a conjugate
of antigen, hapten or oligopeptide against an
antibody to be determined with partner 2 of the

- specific binding pair 1 and a conjugate of antigen,
hapten or oligopeptide against the same antibody to
be determined with partner 2 of the specific
binding pair 2.
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- 31 - Concerning the detection zone (2): An aqueous streptavidin
solution (4 ng/ M) was applied by Iine dosing to the previously described

ceIIquﬁ | nbrane. For this purpose the dosage was sel ected such
that a Immm{!ﬂ!gﬁ ﬂ?"# of ca. 0.4 mmwas formed. This line serves to
detect H Vcanti Mirhe menbr ane mag subsequently dried in air. An

aqueous sol ution of a polyclonal antib ay of rabbit 1gG agai nst nouse |1gG

(source: DAKO Di aghostica GrbH, Hanmburg, Germany) (0.5 ng/m) was applied
by line dosing at a distance of about 4 nmfromthe streptavidin line. Al so

in this case;isNe YRIMNH ¥or $HE TR dt3on? df Bd %h'i%r%ew'biit Be@hsca. 0.4

mmwas formed. This line (8) serves as %agontrol of the fTest Strip
function. The mentfafPefidiq, adidis BRikSred in air. Concerni ng the gol d

conjugate fleece hereirold sol with an average particle diameter of ca.
Con] Lgat e v al 5@ PRHAIFS erived BApPT rgk FRRre SRRt iR, B 00 ¢
conj ugat e prepar e@nalytie sviisin evonoritsesalpaddemert 2, ofDa=spepifids adj ust ed
1L o P SOne) A ottt P oo s AR o
fol | owi ng conponefair 2 is contacted with the labelled partner of

the specific binding pair 2 in an analytical

element for the determination of an analyte as

claimed in patent claims 1-14, is moved by liquid

transport in the analytical element towards the

detection zone that is located downstream of the

sample application zone, is bound in the detection

zone to partner 1 of the specific binding pair 1

and is determined on the basis of the label of

partner 1 of the specific binding pair 2.

16. Method as claimed in claim 15, wherein antibodies
that bind to the analyte are added to the analyte
where part of the antibody carries partner 2 of the
specific binding pair 1 and the other part of the
antibody carries partner 2 of the specific binding
pair 2 in order to prepare the substance derived
from and representing the analyte.

17. Method as claimed in claim 15, wherein antigens,

haptens or oligopeptides are added to the analyte
“where a part of the antigens, haptens or

oligopeptides carries partner 2 of the specific
binding pair 1 and the other part of the antigens,
haptens or oligopeptides carries partner 2 of the
specific binding pair 2, in order to prepare the
substance derived from or representing the analyte.



100 mM HEPES, pH 7.5 50 nM NaCd 0.5 % by wei ght sucrose 70 nM urea
- 32 - 3 mM N acetylcysteine 1 mM EDTA and 0.1 % by wei ght Tween20.

The pol{im j fi-cial -wool - pol yvinyl al cohol m xed fleece was pul |l ed at
a const Em?"ﬂkﬁ'%gﬂt t hrough a tank containing the inpregnation

sol uti orf, Subseq gueezed between two stainless steel rollers spaced
at a distance of 250 [err]m and subséﬁdEﬁFTy dried by neans of a
circulating air drier. Under the described conditions the inpregnation

uptake of the fleece is typically about 270 n/nferr].  Concerning fleece
brepar at on of24 caSTASRY p8 Efatila il IR £5, MilePPLn OO analvbe e
gp 41 region of H ¥S|aapcdeierppéd vhiehahp amplbfiedcwhexehbyati onal
Pat ent Applicati onpREEhEPOR/ B2%8ke 3PEciLEREEihdEnGEPaifies SR SaktnEACh
case used pair-wisg a3 &} 20%pa8 e " BIndiRY Pair 2 bound to a

nucleotide or to an oligonucleotide is incorporated

into the copy of the nucleic acid and the

amplification product is hybridized with a nucleic

acid which carries partner 2 of that binding pair

which the complementary nucleic acid does not have.

19. Method as claimed in claim 15, wherein the analyte
is a nucleic acid which is hybridized with 2
nucleic acid probes one of which contains partner 2
of the specific binding pair 1 and the other
contains partner 2 of the specific binding pair 2.

20. Kit for the determination of an analyte containing
an analytical element as claimed in claims 1-14 and
at least one partner from the group comprising
partner 2 of the specific binding pair 1 and
partner 2 of the specific binding pair 2.

21. Kit as claimed in claim 20, wherein partner 2 of
the specific binding pair 1 and partner 2 of the
specific binding pair 2 are present in separate
containers.

22. Kit as claimed in claim 20, wherein partner 2 of
the specific binding pair 1 and partner 2 of the
specific binding pair 2 are stored together in one
container.



derivatives. Their m xing concentrations in the inpregnation solution were

bet ween 0 err]lO[eTr] nol /1 and 3[err]10[err] nol/l. In addition the

|npregnat cont ai ned 100 mM MES buffer, pH 6.0 50 nM NaCll 2 %
by wei g 4Wf |ght bovine serum al bunmin 3 nM N-acetyl cysteine
0: 06 Wbby wei ght mV EDTA - 33 -

The polyester-art|f|C|aI mool pol yvi nyl 3% cohol m EHT% %ﬁTH%%EEFHp
in this inpregnation solution and subsequently driLed by of _a

circulating air drier. The inpregnation uptake |s typlcally about 270
m/nferr] b) Determnation of a H V infecti err | sanple

vol une (pl asn@3or E:FuAF ﬁéglgﬁﬁlFBd°P8 Pﬁetgﬁnﬁ}%lﬁip??c%%ro hex én(l) of
the previously desparbﬁdrtesbfsthepspeemfdcnﬁlﬁalﬁggpaﬂr Afier 15 m nutes

'The at the posi i1 SPGROPREA. Bt PoRuPLRECEHS: | hdathéifativenctod Sanpic

(no nucleic acid, an antibody, a hapten or antigen or

egnat ed

[ ity

an epitope representing an antigen or a lectin or a
receptor for a ligand.

24. Kit as claimed in claim 23, wherein partner 2 of
the specific binding pair 1 is biotin.

25. Kit as claimed in one of the claims 20-22, wherein
partner 2 of the specific binding pair 2 is
conjugated to a nucleotide, oligonucleotide, a
nucleic acid, an antibody, a hapten or antigen or
an epitope representing an antigen or a lectin or a
receptor for a ligand.

26. Kit as claimed in claim 25, wherein partner 2 of
the specific binding pair 2 is a hapten, preferably
digoxigenin or digoxin.
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H V infection detectable). Two red-violet lines, one at the position of the

control” line (8) and one at the position of the detection line (7) indicate
a reactive sanple (HV infection detectable).

- 34 - Claims 1. Analytical elenent for the
determ nation of an anal yte containing in or on material which enabl es
liquid transport between zones, a sanple4® - application zone and a

det ecti on zone | ocated downstream t hereof, wherein the detection zone
contains a partner 1 of a specific BPREFAGtpair 1 i mmobi |i zed in such a
manner that ij is able to ind. to partner _2 of the,s | £] | Adi ng
pair 1 mh%%ﬁeFQREBFrgﬂgeaﬁﬁi?ﬁﬁuﬁﬁ_ﬁ£3§ﬁ£ ngnétiﬁf%hgfghéhgpgéﬁfic

bi ndi ng pair 1 3oﬁch%gapé??ner 170 ¥ﬁe speC|F|c binding pair 1

wher ei n a |l abelled partner 1 of a specific binding pair 2 S
present upstream of the detection zone and | npregnated on a materi al

such that it CTHR pBventigm: GEREBTYBS ARganalyhical elemert FPMJthe partner 2
of the specifdetbrndhagipai 6£2anhafiilytenebntining MMadYtén igEePRaiNEr 2

o eei 1 oo i ehnenRg188 11Guia cERREREEE habiees R E3La) Y danprd
application zone and a detection zone located downstream
thereof, wherein the detection zone contains a partner 1
of a specific binding pair 1 immobilized in such a
manner that it is able to bind to partner 2 of the
specific binding pair 1 which is not the analyte when it
contacts it,
wherein
a labelled partner 1 of a specific binding pair 2 is
present upstream of the detection zone impregnated on a
material such that it can be detached by liquid and is
able to bind to partner 2 of the specific binding pair 2
which is not the analyte when this contacts it
as well as a method for the determination of an analyte
using this analytical element.

(Fig. 1)



2. Apalytjcal elenent as clained in claim1, wherein partners that

bel ong together of specific binding pairs are selected fromthe group
conpri sing hapten and anti body, antigen and anti body, |ectin and
sugar/ saccharide, ligand and receptor, avidin/ streptavi din and
biotin, nucleic acid and nucleic aci d. 3. Analytical elenent as
claimed in claiml, wherein partner 1 of the specific binding pair 1
is avidin or streptavidin. 4. Analytical elenent as
claimed in claim1, wherein partner of the specific binding pair 2 is
an anti body agai nst partner 2 of the épe0|f|c bi ndi ng pair 2. 5.
Anal ytical elenent as clained in claim4, wherein partner 1 of the
specific binding pair 2 is an anti body agai nst di goxi genin or di goxin.
6. Analytical elenent as clained in claim1, wherein partner 1 of the

specific binding pair 2 is | abel led with an enzynme or direct |abel.




7. Analyti.cal elenent as clained in claim®6, wherein metal of | atex
particlés are used as the direct ‘| abel . 8. Analytical elenent as
cl’ai ned in claim 1, wherein the | abelled partner 1 of the
specific binding pair 2 is located in the sanple application

zone. 9. Analytical .elenent as cl ai ned in claim 1,
wherein the | abelled partner 1 of the specific binding pair 2 is

| ocated in a zone upstream of the sanpl e application zone if an

el ution agent application zonejsg also |ocated upstream of the

zone containing this | abelled partner or the zone cont ai ning the

| abel l ed partner is also an elution agent application zone.

10. Anal yti cal el enent as cl ai mred in claim 1, wherein the
sanpl e application zone is also an el ution agent application zone.

11. Analytical elenent as clainmed in claim210, wherein t he | abel |l ed
partner 1 of the specific binding pair




2 is |located downstream of the sanple application - - -zone and el ution

agent application zone. 12. Analytical elenent a n claiml10,
wherein " the labelled partner 1 of the specific ;ﬂ mgem l“ 21is
| ecated in the sanpl e application zone and el ut tlon

zone. 13. Anal yti cal el ement as cl ai med in claim

wherein it additionally contains a @g@njugate of anti body agai nst an
antigen or hapten to be determned with partner 2 of the specific

bi ndi ng pair 1 and a conjugate of anti body agai nst the sane

antigen or hapten with partner 2 of the specific bi ndi ng pair 2. 14.
Anal yti cal el emrent as clai med 4q,40:0 claim 1, wherein it
additional ly cont ai ns a conj ugate of ant [ gen hapt en or ol i gopepti de

agai nst an gdg %o lbe dﬁtte Eger of t he

specific bi ndt ng 1°Ah F5"ED 3 n en or

"ol i gopepti de agalaﬁ@tlyFﬁec%%Fm}naﬁﬁl%W PB materlﬂé ety ﬁnabﬁew th partner 2
of the specific 1liquilii bearkdpop®i bettveen zones, a sadple Method for the

determ nation of 2n,130aLY5E RheBAIS detecfior RRRL! 18cdteldi NY pairs,
downstream thereof, wherein the detection zone
contains a partner 1 of a specific binding pair 1
immobilized in such a manner that it is able to
bind to partner 2 of the specific binding pair 1
which is not the analyte when partner 2 of the
specific binding pair 1 contacts partner 1 of the
specific binding pair 1 wherein
~ a labelled partner 1 of a specific binding pair 2
is present upstream of the detection zone and
impregnated on a material such that it can be
detached by liquid and is able to bind to partner 2
of the specific binding pair 2 which is not the

analyte when partner 2 of the specific binding pair 2
contacts labelled partner 1 of a specific binding pair 2.

2. Analytical element as claimed in claim 1, wherein
partners that belong together of specific binding
palirs are selected from the group comprising hapten
and antibody, antigen and antibody, lectin and
sugar/saccharide, ligand and receptor, avidin/
streptavidin and biotin, nucleic acid and nucleic
acid.

3. Analytical element as claimed in claim 1, wherein
partner 1 of the specific binding pair 1 is avidin
or streptavidin.
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wherein a substance derived fromand representing the anal yte
whi ch conprises partner 2 of a specific bi nding p tner
of a specific binding pair 2 is contacted with thj" ﬁm wﬂh

the specific binding pair 2 in an anal yti cal el ement

determ nation of an anal yte as claimed in patent clai ms 1-14, is rmved
by liquid transport in the anal3ai-cal el enment towards the

detection zone that is | ocated downstream of the sanpl e application
zone, is bound in the detection zone to partner 1 of the specific

bi ndi ng pair 41 f%&r €; L.§m0f t el of

partner 1 of 4t he %naelm flc(%:lib?n ng Qgtj?ﬁqmw ’g%iaim i ‘g}gegclagl med in claim
15, wherein anti bSUEEr BFﬁﬂf’tcobﬁﬁ‘él%ﬁléﬂaﬁFeza’r% 2Xded to the

anal yte V\her@ntpehqdyoagaimsta@arbmdy 2cafrthes speacifits Windfinghe

speci fic binding paiy¥ 2] and the other part of the anti body carries
partner 2 of the specific binding pair 2 in order to prepare the

subst ance derived fromand representing the anal yte. 17. Method as

cljgl gefl Itnhclsal W}ﬂ:@al%ﬁ%&@' Qlé}ﬁdtgﬁgselalgne;i mmlt%ﬂﬁ 9! va{héx&?aeptl des are
a e (0] e aha er.e a (0] an e S a ens or
géxgtner \rll\g t}f sP Fhél 8 }n% palg 5' :i.% cﬁ

ol i gopepti des carties part pair 1 and the
other part of theamfthqdynggainst dhaﬁl‘%ﬁﬁsué?r op|digiepdpt i des carrl es partner 2
of the specific binding pair 2, in order to prepare the subst ance

derived from or representing the analyte.
6. Analytical element as claimed in claim 1, wherein

— partner 1 of the specific binding pair 2 is
‘labelled with an enzyme or direct label.

.

7. Analytical element as claimed in claim 6, wherein
metal or latex particles are used as the direct
label.

8. Analytical element as claimed in claim
1, wherein the labelled partner 1 of the specific
binding pair 2 is located in the sample application
zone.

9. Analytical element as claimed in claim

1, wherein the labelled partner 1 of the specific
binding pair 2 is located in a zone upstream of the

. sample application zone if an elution agent
appiication zone is also located upstream of the
zone containing this labelled partner or the zone
containing the labelled partner is also an elution
agent application zone.
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- 38 - 18. Method as clal med in claiml5, V\/nereln the anal yte.

nucl ei c acid which is anplified whereby artner 2 of the s eC|f|c

bi nding pair 1 or partner 2 of the speC|f|c bi ndi HHlH @Hﬁﬂ B!II
nucl eotide or to an oligonucl eotide is incorporated

the nucleic acid and the anplification product is hybr| I zed Wit

nucl ei c acid which carries partner 2 of that binding pair whi ch

t he conpl enentary nucl ei ¢ aci d does- g -have. 19. Method as clained in
claim 15, wherein the anal yte is a nucleic acid which is hybridized
wWth 2 nucl eic acid probes one of which contains partner 2 of the

speci fic bindiyg pﬂﬁély]tléaﬂ Haéa\feher as  EOQfMdNS Paptneg; .pf the

speci fic binding pgir the determnation of an anal yte
cont ai ni ng an anal % 85‘? t}? r?%ﬁ?{easap(?fté???b’d’“l A°RF 5218212 and at
| east one partner F%%ﬁﬁQPhégﬁﬂ%nﬂypééﬁ$#4qn Agne. partner 2 of the specific
bi nding pair 1 and partner 2 of the specific binding pair 2. 21. Kit
as clainmed in claim 20, wherein partner 2 of the specific binding pair
1 and partner - of ARgjytical elmment; as rladiagd bunialafmal® whereim in separate
cont ai ners. 22. thé ladetled rppo-tinercl aismtRO, spﬂ&iﬁ&trbiﬁaih@eﬁaE%Cﬁ t he
specific binding pai{s}RBedHdARtréallor! Bfie samp18PEHIIcGLELRDI NG pair 2
are stored together |n one cont al ner .

ne and elution agent application zone.

12. Analytical element as claimed in claim 10, wherein
the labelled partner 1 of the specific binding pair
2 is located in the sample application zone and

N elution agent application zone.
13. Analytical element as claimed  in  claim
1, wherein it additionally contains a conjugate

of antibody against an antigen or hapten to be
determined with partner 2 of the specific binding
pair 1 and a conjugate of antibody against the same
antigen or hapten with partner 2 of the specific
binding pair 2.

g 14. Analytical element as claimed in claim
1, wherein it additionally contains a conjugate
of antigen, hapten or oligopeptide against an

— antibody to be determined with partner 2 of the

specific binding pair 1 and a conjugate of antigen,
‘hapten or oligopeptide against the same antibody to
be determined with partner 2 of the specific
binding pair 2.
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- 39 - .23.. Kit as cl ai ned I n claim 20, wherein partner

2 of the specifi-c-binding pair 1 is conjugated to a nucl eoti de,

ol i gonucl eotide, a nucleic acid, an' antibody, a hapten or antigen or
an ep| H'“Hﬂﬂﬁlﬁmﬂulnﬂm an antigen or a lectin or a receptor for a
| i gand. aimed in claim23, wherein partner 2 of t he
_speC|f|c blndlng pair 1 is biotin. 3 5. Kit as cl ai med I n claim
20, wherein partner 2 of the specific binding pair 2 is
conjugated to a nucl eotide, oligonucleotide, a nucl ei c acid, an
anti body, a hapten or antigen or an epitope representing an antigen or

alectin or #3. Kiteceptor fotaimed ganth c28imKj20,aghetaimed in cl ai m 25,
wherein partner 2p@ftner 2 betisdapetiidividiaiggnsdir 2 s a hapten,
preferably d'gﬁghéﬁ%ﬂ'”tQVa‘Hd¥i o@ide, oligonucleotide, a

nucleic acid, an antibody, a hapten or antigen or

an epitope representing an antigen or a lectin or a

receptor for a ligand.

24. Kit as claimed in claim 23, wherein partner 2 of
the specific binding pair 1 is biotin.

25. Kit as claimed in claim 20, wherein
partner 2 of the specific binding pair 2 is
— conjugated to a nucleotide, oligonucleotide, a

nucleic acid, an antibody, a hapten or antigen or
an epitope representing an antigen or a lectin or a
receptor for a ligand.

26. Kit as claimed in claim 25, wherein partner 2 of
the specific binding pair 2 is a hapten, preferably
digoxigenin or digoxin.
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