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The strip generally has a length and width only slightly less than the
length and width of the inner The field of competitive protein binding
assays  walls of the housing. The inner walls of the or specific binding
assays has greatly expanded,   housing contain means for supportively
confining as its importance in the diagnostic field has    5    the strip
in the housing so that (i) the front and become recognized. The ability to
be able to       back of the strip are essentially free from contact detect
a specific compound and measure the         with the walls of the housing
and (ii) the capillary compound quantitatively has permitted the
action  of the  strip  remains  substantially monitoring of the
administration of a wide variety  unchanged, and (iii), where the strip is
paper, the of drugs, the determination of an imbalance in a    10   strip
is allowed to expand as it is traversed by a wide variety of hormones, the
quantitation of     liquid medium. The bottom end of the housing
physiologically active proteins, and the diagnosis  contains means for
enabling contact of a portion of the presence of a pathogen. The different
of the strip with a liquid medium. The housing techniques have been
distinguished in requiring    further contains means for visually observing
the or not requiring separation steps, the nature of   15   strip and can
contain means cooperative there- the signal developed by the label, the
develop-    with for assisting in determining the result of a ment of the
signal in a solution or on a surface   chromatographic test. The present
device is par- and the manner of measurement for a quantita-     ticularly
suitable for quantitative determination of tive determination.
the amount of analyte in a sample suspected of In developing an assay,
there are a number of   20   containing the analyte. For such use the strip
considerations in devising the reagents and pro-    contains one or more
reagents reactive with the tocol. One consideration is the degree of
sophisti-  analyte in a liquid medium traversing the strip by cation of the
individual performing the assay.     capillary action. There are many
situations where it is desirable to  In the drawings: have a relatively
untrained individual be able to   25  Fig. 1 is a perspective view, taken
slightly from carry out an assay and obtain reasonably quan-     the side,
of a device in accordance with the titative results. It Is particularly
desirable that the  present invention. relatively untrained Individual be
able to carry out  Fig. 2 is a perspective view, taken from the a
quantitative assay in a simple, rapid test without  front, of the front
half of a device in accordance the need for sophisticated equipment.
3    with the present invention. U.S. Patent No. 4,168,146 describes an
Fig. 3 is a cross-sectional view of the device of immunoassay employing
immunochromatogra-           Fig. 2 taken along lines 3-3. phy with
antigens followed by contacting the         Fig. 4 Is a perspective view,
taken from the immunochromatograph with an aqueous solution       front, of
part of a scale on the front half of the containing labelled antibodies.
U.S. Patent No.   35   device of the invention. 4,435,504   discloses   a
chromatographic          Fig. 5 is a perspective view, taken from the rear,
immunoassay employing a specific binding pair      of the front half of the
device of the invention. member in a label conjugate which delineates a
Fig. 6 is a cross-sectional view of the device of border whose distance
from one end of the          Fig. 5 taken along lines 6-6. chromatograph
relates to the amount of analyte   40  Fig. 7 Is a cross-sectional view of
the device of present. An indicator strip useful in analytical   Fig. 5
taken along lines 7-7. chemical procedures is described In U.S. Patent
Fig. 8 is a perspective view, taken from the No. 3,715,912. U.S. Patent No.
3,620,677 discloses  front, of the rear half of a device in accordance an
indicating device comprising in combination a   with the present invention.
porous capillary material and an impervious   45     Fig. 9 is a
cross-sectional view of the device of covering material enclosing at least
a major por-  Fig. 8 along lines 9-9. tion of the exterior surfaces of the
capillary       Fig. 10 is a cross-sectional view of the device of material
and disposed in intimate contact there-   Fig. 8 taken along lines 10-10.
with defining an absorptive cavity of a pre-         Fig. 11 is a
cross-sectional view of the device of selected volume. A method for
sonically securing   so   Fig. 8 taken along lines 11-11. articles in
plastic mounts is described in U.S.      Figs. 12 and 13 are perspective
views, taken Patent No. 4,230,757. A contamination filter mask  from the
front, of strips which can be confined in with a series of discretely and
scientifically     the device of the present invention. oriented cutouts
adapted to expose comple-           Fig. 14 is a perspective view, taken
from the mentary regions of an adjacent filter for visual   55   bottom, of
an opening in the device of Fig. 1. inspection and for particle count
purposes is        Fig. 15 is a perspective view, taken from the disclosed
in U.S. Patent No. 3,350,979. U.S. Patent  front, of a partially assembled
device in accord- No. 2,371,405 describes a gas analysis apparatus.  ance
with the present invention. US Patent No. 4,428,908 and EP-A1-0,014,956
The present invention concerns a chromatog- both describe chromatography
chambers having    60   raphic device which has particular application to
reaction strips removably located therein.         the quantitative
determination of the amount of The present invention  is directed  to  a
an analyte in a sample suspected of containing chromatographic device. The
device comprises in    the analyte. The device comprises a housing,
combination a housing and a strip of bibulous      usually small, and a
strip of bibulous material material non-removably confined in the housing.
65   non-removably confined in the housing. The strip 



2    3              EP 0183442 B1                     4 generally has a
length and width only slightly less  ing system may have one or more
components, at than the length and width of the inner walls of the  least
one component being conjugated to an sbp housing. The inner walls of the
housing contain  member. The signal producing system produces a means for
supportively confining the strip in the  measurable sigral which is
detectable by external housing.                                    5
means, normally by measurement of the elec- Generally, this means takes the
form of a      tromagnetic radiation, desirably by visual exami- plurality
of elements which protrude from the front     nation. For the most part,
the signal producing and rear inner walls of the housing. This means
system involves chromophores and enzymes, supportively confines the strip
in the housing so  where chromophores include dyes which absorb that (i)
thefront and backof the strip are essentially   10  light in the
ultraviolet or visible region, phosphors, free from contact with the walls
of the housing and  fluorescers and chemiluminescers. (ii) the capillary
action of the strip remains sub-  Immunochromatograph-The    immunoc-
stantially unchanged, and (iii), where the strip is  hromatograph has a
plurality of sbp members, paper, the strip is allowed to expand as it is
either ligand or receptor, bound in an region to a traversed by a liquid
medium. The bottom end of   15   bibulous support which allows for the
movement the housing contains means for enabling a portion  of a liquid
across the region with transport of the of the strip to contact the liquid
medium. The   analyte and, as appropriate, any members of the housing
additionally includes means for visually  signal producing system. The sbp
members are observing the strip and indicating means coopera-
non-diffusively bound to the support, either cova- tive therewith for
assisting in determining the   20   lently or non-covalently. In addition,
one or more result of a chromatographic test.                members of the
signal producing system may be The strip of bibulous material is usually a
paper  non-diffusively bound to the bibulous support, strip and normally
contains reagents for conduct-  either covalently or non-covalently. ing a
chemical test, such as, for example, reagents  An embodiment of the present
invention will for conducting  an  assay, preferably  an   25   now be
described in greater detail with reference immunoassay. In a preferred
embodiment of the   to the attached drawings, which are provided for
present invention, the device further comprises  purposes of illustration
and not meant to be a means incorporated into said housing for deter-
limitation on the scope of the present invention. mining the distance along
the strip traversed by  Chromatographic device 20 in Figure 1 has the
liquid medium.                         30   housing 22 which may beformed
convenientlyof a In the subsequent description of the subject
thermoplastic material. The device generally has invention the following
definitions will be used.  dimension of about 10 to 14 cm in length, 8 to
12 Analyte-The compound or composition to be      mm In width, and about 4
to 6mm in depth. A strip measured, which may be a ligand, which is mono-
of bibulous material 24 is non-removably confined or polyepitopic,
antigenic or haptenic, a single or   35  in the housing. The strip has a
length and width plurality of compounds which share at least one  only
slightly less than the length and width of the common epitopic site or a
receptor.             inner walls of the housing. Preferably the strip of
Specific Binding Pair Member ("sbp" mem-       bibulous material is a paper
strip, more preferably ber)-Two different molecules, where one of the    an
immunochromatograph. molecules has an area on the surface or in a cavity
40  A preferred embodiment for assembling the which specifically binds to a
particular spatial and  chromatographic device of the present invention
polar organization of the other molecule. The    may be seen with reference
to Figures 2-15. The members of the specific binding pair are referred
present device is conveniently formed from two to as ligand and receptor
("anti-ligand"). For the  pieces herein referred to as front piece or half
26 most part, thereceptor will be an antibody and the   45   and back piece
or half 28. Pieces 26 and 28 are ligand will serve as an antigen or hapten
and to  joined along edge lines 30 on piece 26 and 32 on that extent are
members of an immunological pair.  piece 28. Conveniently, the two halves
can include Ligand-Any organic compound for which a        means for
interlocking the halves. For example, receptor naturally exists or can be
prepared.    front half 26 can contain protrusion 34 which is Receptor
("Anti-Ligand")-Any compound or   50   designed to snap fit with protrusion
receiving composition capable of recognizing a particular  means 36. After
placing strip 24 in piece 28 (Fig. spatial and polar organization of a
molecule, i.e.,  15),piece26and piece28 arejoinedtogetheralong epitopic
site. Illustrative  receptors include  their edges and 34 is snap fit into
36. Piece 26 and naturally occurring receptors, e.g. thyroxin bind-  piece
28 may be sealed together to produce ing globulin, antibodies, enzymes, FAB
fragments   55   housing 22 by application of sonic energy, an and lectins.
adhesive, heat, or the like, according to conven- Label-The label may be
any molecule conju-     tional techniques. The preferred technique is the
gated to another molecule or support and, where  application of sonic
energy to produce a sonic two molecules are involved, is arbitrarily chosen
weld and the edge can be equipped with approp- as to which molecule is the
label. In the subject   60   riate energy directors. The use of front and
back invention, the labels will be an sbp member which  pieces for
assembling the device of the invention is 



is conjugated to a support or a member of the    merely illustrative. Other
means of forming the sional producing system that is conjugated to a
present device will be suggested to those skilled in support or an sbp
member.                        the art to having reference to the
disclosure Signal Producing System-The signal produc-   65   contained
herein. 3    5              EP 0183442 B1                      6 The inner
walls of housing 22 contain means for  elements per side, having a length
of about 2 to 4 supportively confining strip 24 in the housing so  mm. that
certain results are realized. These results are:  Usually strip 24 is
secured in housing 22 at the (i) the front and back sides of strip 24 are
essen-  upper or distal end of strip 24 (Fig. 15). Accord- tially free from
contact with the inner walls 38 and    5    ingly, front and rear walls 26
and 28 of housing 22 40 of housing 22, and (ii) the capillary action of the
are equipped with means for securing the top strip remains substantially
unchanged, and (iii)  portion of strip 24 in housing 22. Such means may
where the strip is paper, the strip is allowed to  include, for example,
ridges forming an integral expand as it is traversed by a liquid medium.
The  part of walls 26 and 28, which ridges run trans- above identified,
results are extremely important   to   verse to the side walls of housing
22. These ridges to the successful operation of the chromatog-     provide
intimate contact with the upper portion of raphic device of the present
invention. As men-   strip 24 and secure strip 24 within housing 22. tioned
above, the strip has a length and a width  Referring to Figs. 8 and 9, rear
wall 28 contains only slightly less than the length and width of the
triangular shaped ridges 44 which form an integ- inner walls 38 and 40 of
housing 22. The success-   15   ral part of rear wall 28. Ridges 44 run
transverse to ful operation of the device is dependent upon     side walls
46 of housing 22. At the portion where having a strip of bibulous material
of sufficient  strip 24 is secured In housing 22, side walls 46 size to
carry out a chemical test and obtain an   narrow such that Intimate contact
is made accurate result. Thus, the strip of bibulous      between the sides
of strip 24 and the narrowed material cannot be too small such that
sensitivity   20   portion 48 of housing 22 to assist in securing strip is
lost. On the other hand, the strip cannot be so  24 in housing 22. Front
wall 26 is provided with large as to require that the chromatographic
protruding ridges 50 running parallel to the side device have large
dimensions. The device should   walls of housing 22. Ridges 50 are of
sufficient be easily manipulated by the fingers of one hand.  size to
provide intimate contact with strip 24 so Furthermore, the strip must be
free from contact   25   that strip 24 is secured between ridges 44 and 50.
with the inner walls of the housing so that the     The present
chromatographic device also capillary action of the strip is unimpaired. If
the  includes means incorporated into the bottom end strip is allowed to
touch the inner walls of the  of housing 22 for enabling contact of a
portion of housing, the capillary action of the bibulous strip  strip 24
with a liquid medium. Referring to Fig. 14, can be impaired and produce an
erroneous result  30   housing 22 contains an opening 52 at the bottom
during an assay. Additionally, as a liquid medium  of housing 22. This
opening provides a dual traverses the strip by capillary action, the dry
strip  function. It allows liquid medium to contact strip becomes wet and
expands. Thus, the means          24 and also allows the device to drain
together attached to the inner walls of the housing for    with openings 53
in back wall 28. supportively confining the strip must be such as   35  The
chromatographic device of the invention to allow the strip to expand
without allowing the  further includes means Incorporated in housing strip
to contact the inner walls of the housing.  22 for visually observing strip
24. Referring to the Exemplary of such means are protruding
attached drawings, such means is provided by elements 42 found on inner
walls 38 and 40 of     opening 54 in front wall 26 of housing 22. Open-
housing 22. Elements 42 are generally integral   40   ing 54 generally runs
parallel to the side walls of with the inner walls of housing 22 and may be
in  housing 22. The length of opening 54 is deter- the form of posts which
are conical, oblong, oval,  mined by the chemical test which is being con-
rectangular or triangular. A key feature of       ducted  using  the
present chromatographic elements 42 is that they minimize the contact area
device. For the most part, where strip 24 is an with strip 24 so that the
capillarity of strip 24 is not   45   immunochromatograph, the length of
opening 54 altered in any significant manner. By the term    will allow a
substantial portion, greater than 50%, "altering in any significant manner"
is meant that  preferably greater than 80% of the surface of strip the
capillary action of strip 24 is not altered such  24 to be visualized. that
the performance of the chemical test is        The present device further
includes indicating significantly affected  thereby  reducing  or   50
means cooperative with the means for visually eliminating the accuracy of
the test. For example,  observing the strip. The indicating means assists
where strip 24 is an immunochromatograph suffi-   in determining the result
of a chromatographic cient capillary action must be maintained in order
test. Referring to the attached drawings, the to be able to accurately
quantitate the amount of  indicating means may take the form of graduated
analyte in a sample. In general, elements 42 lie in   55   scale 56. In the
situation where strip 24 is an rows parallel to the longitudinal sides of
housing  immunochromatograph, the graduations of scale 22. Generally,
elements 42 have dimensions such    56 can be related to a certain analyte
concen- 



as to allow slight forward and rearward move-     tration in an unknown
sample. ment of the strip in the housing in the dry state   The present
device further comprises means and to prevent such movement when the strip
is   60   incorporated into housing 22 for determining the wetted by the
traversing liquid. Usually, the dis-  distance along strip 24 traversed by
a liquid tance of forward to rearward movement is 0.5       medium. Front
wall 26 of housing 22 contains, at mm to 1.0 mm when the strip is in the
dry state.  its upper or distal end, opening 58 for visualizing Generally,
on each of the front and rear inner    the upper portion of strip 24. The
upper portion of walls of housing 22, there are about from 4 to 6    65
strip 24 can contain a conventional water soluble 4    7              EP
0183442B1                      8 dye just below opening 58. An aqueous
medium     range of 4-11, more usually 5-10, and prefer- traversing strip
24 contacts the dye and transports  ably in the range of about 6.5-95. The
pH is it into view through opening 58. Alternately, the  chosen to maintain
a significant level of binding portion of strip 24 that is viewed through
opening  affinity of the [err] members. Various buffers may 58 can contain
an agent which has one color in    5    be used to achieve the desired pH
and maintain the dry state and another in the wet state such as  the pH
during the elution. Illustrative buffers cobalt chloride and copper
chloride. Another     include borate, phosphate, carbonate, tris and
embodiment can have a pH indicator on the        barbital. The particular
buffer employed is not portion of strip 24 viewed through opening 58.
critical, but in Individual assays, one buffer may The pH indicator can
exhibit a color at the pH of   10   be preferred over another. the
traversing medium different from the color in  Desirably, from about 0.05
to 0.5 wt. % of a non- the dry state. Alternatively, the upper portion of
ionic detergent is included with the sample. strip 24 can contain a
chemical agent, such as, for  Various polyoxyalkylene compounds may be
example, a dye, a dye precursor, an enzyme or an  employed of from about
200 to 20,000 daltons. enzyme substrate, which upon contact with the   is
Moderate, and desirably substantially constant, liquid medium produces a
signal which may be    temperatures are normally employed for carrying
visualized through opening 58.                   out the assay. The
temperatures for the As mentioned above, the device of the present
chromatography and production of a detectable Invention can be employed to
determine the       signal will generally be in the range of about result
of a chemical test particularly by employing   20    [err], more usually in
the range of about a chromatographic step. The present device finds  [err]
and frequently will be ambient particular application in a method for
determining  temperatures, that is, about [err]. quantitatively the amount
of an analyte in a       The concentration of analyte which may be sample
suspected of containing the analyte. In   assayed will generally vary from
about [err] to this preferred use, strip 24 is an immunoc-   25   about
[err] M, more usually from about [err] to hromatograph. Examples of such
immunoc-          [err] M. hromatograph  and  method  of using  the
Considerations, such as the concentration of immunochromatograph are
described in U.S.        the analyte of Interest and the protocol will
Patent Nos. 4,168,146 and 4,435,504.             normally determine the
concentration of the other The known immunochromatographic method   30
reagents. is carried out on a bibulous strip, e.g., step,    While the
concentrations of many of the various involving a stationary solid phase
and a moving  reagents in the sample and reagent solutions will liquid
phase. The stationary solid phase can be  generally be determined by the
concentration contacted with a plurality of reagents in a number  range of
interest of the analyte, the final concen- of different solutions.
35  tration of each of the reagents will normally be The region in which
the sbp member is non-     determined empirically to optimize the
sensitivity diffusively bound to the bibulous strip is referred  of the
assay over the range of interest. However, to as the "immunosorbing zone".
The analyte      with certain protocols, individual reagents may be from
the sample will traverse this zone being    used in substantial excess
without detrimentally carried along with a solvent whose front crosses   40
affecting the sensitivity of the assay. the zone. The analyte, which is the
homologous     The size of the immunosorbing zone need have or reciprocal
sbp member to the sbp member       no upper limit, except for practical
considerations bound to the support, becomes bound to the       as
mentioned earlier. Since, for the most part, low support through the
intermediary of sbp member   concentrations are being assayed, the width of
complex formation. The signal producing system    45  the immunoabsorbing
zone will tend to be rela- provides the manner by which the area in the
tively narrow, so that the analyte may traverse a immunosorbing zone to
which the analyte is       reasonable distance and provide for reasonable
bound may be distinguished from the area in      differentiation over the
concentration range of which it is absent, so that the distance from a
interest. Generally, the width of the strip will not predetermined point on
the immunochromato-   50   be less than about 0.2 mm and not more than
graph is a measure of the amount of analyte in the  about 2 cm, generally
ranging from about 5 mm sample.                                          to
20 mm, preferably from about 5 mm to 15 mm. The incremental movement of the
sample           The length of the immunoabsorbing zone will 



through the immunosorbing zone results from
bedesirablyatleastabout2to10timesthewidth, dissolving the sample in an
appropriate solvent   55   usually at least about 2 mm, more usually at
least and the transport of the solution through the    about 10 mm,
preferably at least about 23 mm, immunosorbing zone due to capillarity.
and not more than about 12 cm, usually not more The solvent will normally
be an aqueous        than about 10 cm, preferably from about 5 to 10
medium, which may be up to about 40 weight       cm. The distance traversed
is a factor in the time percent of other polar solvents, particularly   60
required for the assay, which will be taken into oxygenated solvents of
from 1 to 6, more usually  account with the other factors affecting the
time of from 1 to 4 carbon atoms, including alcohols  required for the
assay. and ethers. Usually, the cosolvents will be present  Other reagents
which are members of the in less than about 20 weight percent.
signal producing system may vary widely in The pH for the medium will
usually be in the   65   concentration depending upon the particular pro- 5
9              EP 0183442 B1                     10 tocol and their role in
signal production. In a   of the label. Therefore, labels may include enzy-
"true" competitive situation between a labelled  mes or coenzymes, but not
substrates. Usually, sbp member and the analyte, usually the labelled  the
label will be an enzyme. sbp member will not exceed 10 times the maxi-
The individual or combination of enzyme labels mum concentration of
interest of the analyte and    5    may be varied widely. The product
producing the will not be less than about 0.5 times the minimum  detectable
signal may be a dye, fluorescer or concentration of interest. In most other
situations,  chemiluminescer, with the signal detected by the amount of the
other reagents involved in sbp  visual observation, due to absorption,
fluoresc- member complex formation may be present in an    ence, or
chemiluminescence, or a spec- amount substantially less than the binding
equi-  10  trophotometric   measurement,  employing valent of analyte or in
substantial excess to the  measuring absorption, reflectance, fluorescence
binding equivalent of analyte. Therefore, no sim-  or chemiluminescence.
ple relationship can be provided.                  For the most part the
enzymes of interest will be In carrying out the assay, the protocol will
oxidoreductases and hydrolases. A large number normally involve dissolving
the sample into the   is   of enzymes of interest are set forth in U.S.
Patent eluting solvent. The sample may be derived from  No. 4,275,149. For
combinations of enzymes one a wide variety of sources, such as physiologic
enzyme is non-diffusively bound to the immunoc- fluids, illustrated by
blood, serum, plasma, urine,  hromatograph, while the other enzyme Is
conju- ocular lens fluid and spinal fluid, chemical pro-  gated to a sbp
member. cessing streams, food, pesticides and pollutants.   20  After  the
sample  has  traversed  the The bottom or proximal end of device 20 (i.e.,
immunosorbing zone, if the label-sbp member the end of device 20 that is
contacted with the  conjugate was not combined with the sample, the liquid
medium) will then be contacted with the  immunosorbing zone is contacted
substantially sample dispersed in the solvent, which will      uniformly
with a solution having labelled-sbp normally be a buffered aqueous medium
which   25   member conjugate and depending on the label may contain one or
more members of the signal    and protocol one or more other members of the
producing system. Where a member of the signal   signal producing system.
producing system is present, at least one member  In the case of an
enzyme-sbp member conju- will be conjugated to a sbp member to provide a
gate the immunosorbing zone is contacted with a sbp member-label conjugate.
30   solution of enzyme-sbp member conjugate and Sufficient time will be
allowed for the solvent  substrate, optionally with a scavenger. In this
front to complete traversal of the immunosorbing  situation an enzyme is
bound to the immunoc- zone which can be determined by viewing open-
hromatograph in the immunosorbing zone, which ing 58. The zone has
sufficient sbp member to   is related to the enzyme bound to the sbp insure
that all of the analyte becomes bound in  35   member, by the substrate of
one being the pro- said zone without exhausting the sbp member      duct of
the other. The enzyme-sbp member conju- bound in the zone.
gate will normally be in an aqueous buffered Where the immunochromatograph
is not stan-     solution and may be present in substantial excess dardized
to the extent that variations in conditions  of available binding sites.
The pH range and may change the distance the analyte traverses, a   40
buffers have been previously considered. After a standard sample can be
provided having a known   sufficient time for the enzyme-sbp member conju-
amount of analyte. The analyte sample and the    gate to bind either to
ligand or receptor, and for standard can be run at the same time, and a
color to form, the immunochromatograph is quantitative comparison can be
made between      removed from the solution. the standard sample and the
analyte sample. If  45  By having the two enzymes, a step in the necessary,
more than one standard can be         protocol is eliminated since the
enzyme-sbp employed, so that the distance traversed can be  member
conjugate and substrate may be com- graphed for the different
concentrations and used  bined in the same solution without reaction prior
to quantitate a particular sample.               to contacting the
immunosorbing zone. 



For the most part, relatively short times are   so  After the enzyme-sbp
member conjugate is involved for the immunochromatograph. Usually,   bound
to the immunochromatograph by being the traverse of the sample through  the
present in the sample, the immunochromato- immunosorbing zone will take at
least 30 sec and  graph is developed by immersion in a substrate not more
than 1 hour, more usually from about 1  solution. In this case an enzyme
may or may not min to 30 min. The development of the signal will  55   be
bound to the immunochromatograph. generally range from 30 sec to 30 min,
more        With the coenzyme label, the developer sol- usually from about
30 sec to 5 min.              ution will usually contain one or more
enzymes to The signal producing system has at least one    provide for
regeneration of the coenzyme and enzyme and may have two or more other com-
substrate. Since the enzymatic reaction requires ponents of the signal
producing system or one or   60  the coenzyme, the enzyme and substrate may
be more substrates, and may also include coenzy-    combined as a single
developer reagent without mes. Any member of the signal producing system
any  reaction  prior to  contact with  the may be employed as a label,
where the presence   immunosorbing zone. of the label on the
immunochromatograph pro-       The substrates will vary with the enzymes
and vides for a substantial change in signal in the area   65   are
normally in substantial excess, so as not to be 6    11             EP
0183442 B1                     12 rate limiting (greater concentration than
Km). The  materials as avidin, thyroxine binding globulin, aqueous solution
will usually be appropriately  thyroxine binding prealbumin, transcortin
and buffered for the enzyme system and may include   membrane surface
proteins. a scavenger for the product of the enzyme which   Where a ligand
is conjugated to another is the substrate of the other enzyme, e.g.,
catalase    5   molecule or support, frequently the ligand will be for
hydrogen peroxide from uricase.              modified to provide for a
particular functional The chromatographic device is contacted with   group
at a particular site. This modification pro- the developer solution for a
sufficient time to  duces a product referred to as a ligand analog. produce
sufficient detectable signal producing   U.S. Patent No. 4,275,149 also has
an extensive compound so as to define the region of the   10   description
of ligand analogs, bridging columns immunosorbing zone in which the analyte
is       18 and 19. bound.-Once the detectable signal has been pro-    The
immunochromatograph Involves a bibul- duced, the distance from  one end of
the         ous support providing liquid travel through capil-
chromatograph may be measured as a quantita-     larity, a non-diffusively
bound sbp member, and tive measure of the amount of analyte in the   15
may also Include one or more members of the sample by employing indicating
means 56.         signal producing system. While some distortion may be
observed at the     A wide variety of bibulous materials may be border, in
most situations the border is reason-  used for the strip which include
both natural and ably well defined, so that changes in concen-    synthetic
polymeric  materials,  particular tration of factors of two or less in the
[err] to pg   20   cellulosic materials, such as fiber containing range can
be detected with a wide variety of     papers, e.g., filter paper and
chromatographic analytes. Thus, by employing an appropriate d    paper,
synthetic or modified natural occurring precursor as a substrate, the
amount of an analyte  polymers, such as poly vinyl chloride), cross- can be
quantitatively determined by visual obser-  linked dextran and acrylates,
either used by them- vation with a single measurement (the sample) by   25
selves or in conjunction with a ceramic material, the user and a two-step
protocol which is rela-  such as silica. tively insensitive to
interference.                The thickness of the immunochromatograph The
ligand analytes are characterized by being  bibulous support will generally
vary from about monoepitopic or polyepitopic, while the receptor  0.05 mm
to about 2 mm, more usually being analytes may have a single or plurality
of binding   30   about 0.1 mm to 0.5 mm, preferably from about sites. The
polyepitopic analytes will normally be  0.2 mm to about 0.4 mm. The
structure can be poly(amino acids), i.e., polypeptides and proteins,
varied widely and includes fine, medium fine, polysaccharides, nucleic
acids, and combinations  medium, medium coarse and coarse. The surface
thereof. Such combinations or assemblages        can be varied widely with
varying combinations include bacteria, viruses, chromosomes, genes,  35
of smoothness and roughness combined with mitochondria, nuclei and cell
membranes.         hardness and softness. For the most part, the
polyepitopic ligand analy-  The immunochromatograph can be supported tes
will have a molecular weight of at least about  by a variety of inert
supports, such as Mylar, 5,000, or usually at least about 10,000. In the
polystyrene or polyethylene. The supports can be poly(amino acid) category,
the poly(amino acids)   40   used as a backing spaced from the immunoc- of
interest will generally be from about 5,000 to  hromatograph, edging, or
other structure to 5,000,000 molecular weight, more usually from    enhance
the  mechanical integrity  of the about 20,000 to 1,000,000 molecular
weight, and  immunochromatograph. among hormones of interest, about 5,000
to         The immunochromatograph can be coated with 60,000 molecular
weight.                   45   a wide variety of materials to provide for 



An extensive listing of useful ligands may be  enhanced properties.
Coatings may include pro- found in U.S. Patent No. 4,275,149, the
disclosure  tein coatings, polysaccharide coatings or sugars, bridging
columns 12 to 17.                       which are used particularly to
enhance the stab- The  monoepitopic  ligand  analytes  will      ility of
the materials conjugated to the support. generally be from about 100 to
2,000 molecular   so   These compounds can also be used for improved
weight, more usually from about 125 to 1,000     binding of the materials,
such as the sbp member molecular weight. The analytes of interest include
or signal producing system member bound to the drugs, metabolites,
pesticides and pollutants.   immunochromatograph. A large number of
analytes of interest are listed  The immunochromatograph can be activated
in U.S. Patent No. 4,275,149, columns 17 and 18.  55   with reactive
functionalities to provide for cova- For receptor analytes, the molecular
weights   lent bonding of the organic materials to be conju- will generally
range from about 104 to 2x[err],    gated to the support such as those
described in more usually from about 3x[err] to 2x[err]. For      U.S.
Patent No. 4,168,146. immunoglobulins, e.g., IgA, IgD, IgE, IgG and IgM,
The amount of sbp member which is bound to the molecular weights will
generally vary from    60  the support will vary depending upon the size of
about 160,000 to about [err]. Enzymes will         the support and the
amount required to bind all of normally vary from about 10,000 to 600,000
dal-  the analyte and, as required, labelled sbp tons. Natural receptors
vary widely, being       member. Generally, the amount of sbp member
generally at least about 25,000 molecular weight  will range from about
[err] to [err] moles/[err], and may be [err] and higher, including such
65   more usually from about [err] to [err] moles/[err]. 7    13
EP 0183442 B1                     14 The number of moles per unit area will
be varied   Of particular interest is the use of a combination in order to
insure that there is sufficient discrimi-  of enzymes, where the enzymes
are related by the nation in the concentration range of interest for
product of one enzyme being the substrate of the the distance traversed by
the analyte.           other [err] In this manner, non-specific inter- In a
preferred embodiment, a signal producing   5  ference is substantially
reduced and the border system member is non-diffusively bound to the
between the zones containing the bound analyte bibulous support.
Particularly, an enzyme is     and free of analyte is more effectively
defined. bound to the support which will interact with the  A number of
enzyme combinations are set forth labelled sbp member, where the label is
another  in U.S. Patent No. 4,275,149, bridging columns 23 enzyme. The
relationship of the enzymes will be   10  to 28, which combinations can
find use in the discussed in the description of the signal produc-  subject
invention. ing system.                                       Of particular
interest are enzymes which Both the sbp member and the signal producing
involve the production of hydrogen peroxide and system member may be bound
to a variety of       the use of the hydrogen peroxide to oxidize a dye
supports by adsorption, rather than covalent   15   precursor to a dye.
Particluar combinations bonding. This will involve contacting the bibulous
include saccharide oxidases, e.g., glucose and support with the solution
containing the sbp     galactose oxidase, or heterocyclic oxidases, such
member and/or signal producing member,           as uricase and xanthine
oxidase, coupled with an removing the immunochromatograph from the
enzyme which employs the hydrogen peroxide to solution, and allowing the
immunochromato-   20   oxidize a dye precursor, e.g., peroxidase, graph to
dry: Alternatively, the solution may be  microperoxidase, and cytochrome C
oxidase. applied by spraying, painting, or other technique  While the above
oxidoreductase combination is which will provide uniformity.
preferred, other enzymes may also find use such Generally, relatively large
sheets will be used  as hydrolases, transferases, and oxidoreductases which
can then be cut to the appropriate dimen-   25   other than the ones
indicated above. sions. The edges of strips 24 can be modified to
Illustrative coenzymes which find use include control the shape of the
front of the traversing  NAD[H]; NADP[H], pyndixal phosphate; FAD[H];
component. Such modification includes serration   and FMN[H], usually
coenzymes involving cycling and chemical treatment of the edges as
described  reactions, see particularly U.S. Patent No. in EP-A-1 57525. The
edges of strips 24 can also   30   4,318,980. be cut by non-compressive
means such as by        The product of the enzyme reaction will usually
laser means as disclosed in EP-A-164194.         be a dye or fluorescer. A
large number of illustra- The signal producing system will, for the msot
tive fluorescers are indicated In U.S. Patent No. part, involve the
production of a detectable signal  4,275,149, columns 30 and 31. involving
the absorption or emission of elec-  35  By appropriate manipulation or
choice of the tromagnetic radiation, particularly light in the  label-sbp
member conjugate, the receptors, the ultraviolet and visible region, more
particularly  bibulous support and the conditions employed in radiation
having a wavelength in the range of    performing the assay, two different
embodiments about 400 to 800 nm. Because of the nature of the  of the
subject invention can be achieved where immunochromatograph, in order to
have a   40  the analyte and enzyme-sbp member are applied detectable
signal, it is necessary that there be a  to the immunochromatograph in the
same sol- 



sufficient concentration of the label over a unit  ution. In one
embodiment, the region of the area. Therefore, for the most part,
individual   immunosorbing zone traversed by the analyte is labels will not
be sufficient to provide the desired  observable due to production of the
detectable sensitivity. To that extent, means must be pro-   45   signal
substantially uniformly throughout the vided for the generation of a
plurality of detect-  region in which the analyte is present. In the other
able molecules associated with a single labelled  embodiment, the
detectable signal is primarily sbp member, where the label which provides
the   observable at a border related to the region in the means for such
generation does not interfere with  immunosorbing zone occupied by the
analyte. the traversing of the labelled sbp member, when   50  The
different results may be related to different the  labelled  sbp  member
traverses  the        binding, constants, rates of travel, adsorption or
immunosorbing zone. Therefore, one employs a    the like, of the label-sbp
member conjugate as label which produces a large number of molecu-
compared to the analyte. The variations can be les which can be detected,
such as an enzyme or  achieved by varying the number of sbp members,
coenzyme. Amplification is then obtained by the   55   particularly
haptenic analytes, bound to the presence of a single label.
labels, varying the binding specificity of receptors An enzyme or coenzyme
is employed which        bound to the bibulous support, e.g., by preparing
provides the desired amplification by producing a  antibodies to an
immunogen having one linking product, which absorbs light, e.g., a dye, or
emits  group between the hapten analyte and antigen light upon irradiation
or chemical reaction, a   60   and employing a different linking group with
the fluorescer, or chemiluminescer. A large number   label-hapten analyte
conjugate, varying the of enzymes and coenzymes for providing such
solvent and/or support to vary the Rf factors, or products are indicated in
U.S. Patent No.        other techniques. 4,275,149 bridging columns 19 to
23, and U.S.      As a result of the use of two enzymes in the Patent No.
4,318,980, columns 10 to 14.    65   signal producing system with one
enzyme as a 8    15          EP 0183442  B1                     16 label, a
simplified protocol can be employed, also   medium, and includes protruding
elements (42) a strong detectable signal is obtained providing   attached
to the front and rear walls (38,40) of said for accurate delineation of the
front to which the  housing (22). analyte progressed. By having the product
of the    4. The device of any one of claims 1, 2 and 3 enzyme bound to the
bibulous support be the    5    wherein said strip (24) of bibulous
material is a substrate of the enzyme conjugated to the sbp      paper
strip. member, a sharp, rapid and uniform development      5. The device of
any one of the preceding claims of the detectable signal is observed on the
wherein said strip (24) of bibulous material con- immunochromatograph.
Furthermore, one estab-      tains reagents for conducting a chemical test,
an lishes a high localized concentration of substrate   10   assay or an
immunoassay. for the enzyme bound to the immunochromato-         6. The
device of claim 5 wherein said reagents graph, so as to encourage the rapid
deposit of the  for conducting an immunoassay include a plu- detectable
signal producing compound at the        rality of a specific binding pair
member and an surface.                                           enzyme. As
a matter  of convenience, the present   15      7. A device according to
claim 1 for determining chromatographic device can be provided in a kit
quantitatively the amount of an analyte in a in packaged combination with
reagents in pre-    sample suspected of containing the analyte, determined
amounts for use in assaying for an     which comprises in combination:
analyte. Where two enzymes are involved, the        a) a paper strip (24)
containing one or more reagents will include enzyme labelled sbp   20
reagents reactive with the analyte in a liquid member, substrate for the
enzyme bound to the      medium traversing said strip by capillary action
immunochromatograph, any additional sub-          wherein the distance
along said strip traversed by strates and cofactors required by the
enzymes,    the analyte is related to the amount of the analyte and the dye
precursor, which provides the detect-  in the sample, able chromophore or
fluorophore. In addition,   25  b) a housing (22) enclosing said strip
(24), other additives may be included, such as stabiliz-  wherein said
strip has a length and width only ers and buffers. The relative amounts of
the       slightly less than the length and width of the inner various
reagents may be varied widely, to provide  walls (38, 40) of said housing,
for concentrations in solution of the reagents      c) means (42) attached
to said housing (22) for which substantially optimize the sensitivity of
the   30   supportively confining said strip in said housing assay.
Particularly, the reagents may be provided  so that (i) the sides of said
strip are essentially as dry powders, usually lyophilized, including
free from contact with the walls of said housing, excipients, which on
dissolution will provide for a  (ii) the strip is allowed to expand as it
is traversed reagent solution having the appropriate concen-    by the
liquid medium, and (iii) the capillary action trations for combining with
the sample.      35   of said strip remains substantially unchanged, d)
means (54) Incorporated in said housing (22) Claims
for visually observing said strip, 



e) indicating means (56), cooperative with said 1. A chromatographic device
(20), which com-     means (54) for visually observing said strip (22),
prises in combination:                       40   for relating the distance
traversed by the analyte a) a housing (22),
along said strip to the amount of analyte in said b) a strip of bibulous
material (24) non-remov-  sample, ably confined in said housing,
f) means incorporated (52) in the bottom of said c) means (42) attached to
the inner walls (38,40)  housing (22) for enabling a portion of said strip
of said housing (22) for supportively confining    45   (24) to contact the
liquid medium, and said strip (24) in said housing so that (i) the front
g)  means incorporated in said housing for and back of said strip are
essentially free from    determining  the distance along  said  strip
contact with the inner walls (38, 40) of said     traversed by the liquid
medium. housing and (ii) the capillary action of said strip  8. The device
of claim 7 wherein the reagents remains substantially unchanged,
50   active with the analyte include a specific binding d) means (52)
incorporated into the bottom end   partner for the analyte and an enzyme.
of said housing for enabling contact of a portion    9. The device of claim
7 or claim 8 wherein said of said strip with a liquid medium, and
means for determining the distance along said e) means (54) incorporated in
said housing for   strip traversed by the liquid medium includes an
visually observing said strip.               55   opening (58) on the face
of said housing for 2. The device of claim 1 which further includes
visualizing the distal end of said strip, said distal indicating means (56)
cooperative with said        end containing reagents reactive with said
liquid means (54) incorporated in said housing (22) for   medium to produce
a visual signal. visually observing said strip (24) for determining   10. A
method for determining quantitatively the the distance along said strip
traversed by the   60   amount of analyte in a sample suspected of liquid
medium.                                     containing said analyte,
characterized in that it 3. The device of claim 1 or claim 2 wherein the
employs the device (20) of any one of the preced- means for supportively
confining said strip (24) in  ing claims. said housing has the additional
feature of allow-    11. A method according to claim 10 for deter- ing the
strip to expand as it is traversed by a liquid   65   mining quantitatively
the amount of analyte in a 9    EP 0 183442  B1 16 label, a simplified
protocol can be employed, also  medium, and includes protruding elements
(42) a strong detectable signal is obtained providing   attached to the
front and rear walls (38,40) of said for accurate delineation of the front
to which the  housing (22). analyte progressed. By having the product of
the     4. The device of any one of claims 1, 2 and 3 enzyme bound to the
bibulous support be the    5    wherein said strip (24) of bibulous
material is a substrate of the enzyme conjugated to the sbp      paper
strip. member, a sharp, rapid and uniform development       5. The device
of any one of the preceding claims of the detectable signal is observed on
the        wherein said strip (24) of bibulous material con-
immunochromatograph. Furthermore, one estab-       tains reagents for
conducting a chemical test, an lishes a high localized concentration of
substrate   to   assay or an immunoassay. for the enzyme bound to the
immunochromato-          6. The device of claim 5 wherein said reagents
graph, so as to encourage the rapid deposit of the  for conducting an
immunoassay include a plu- detectable signal producing compound at the
rality of a specific binding pair member and an surface.
enzyme. As a matter of convenience, the present   15       7. A device
according to claim 1 for determining chromatographic device can be provided
in a kit    quantitatively the amount of an analyte In a in packaged
combination with reagents in pre-      sample suspected of containing the
analyte, determined amounts for use in assaying for an      which comprises
In combination: analyte. Where two enzymes are involved, the         a) a
paper strip (24) containing one or more reagents will include enzyme
labelled sbp    20   reagents reactive with the analyte in a liquid member,
substrate for the enzyme bound to the      medium traversing said strip by
capillary action immunochromatograph, any additional sub-
wherein the distance along said strip traversed by strates and cofactors
required by the enzymes,     the analyte is related to the amount of the
analyte and the dye precursor, which provides the detect-  in the sample,
able chromophore or fluorophore. In addition,   25   b) a housing (22)
enclosing said strip (24), other additives may be included, such as
stabiliz-  wherein said strip has a length and width only ers and buffers.
The relative amounts of the       slightly less than the length and width
of the inner various reagents may be varied widely, to provide  walls (38,
40) of said housing, for concentrations in solution of the reagents
c) means (42) attached to said housing (22) for which substantially
optimize the sensitivity of the   30   supportively confining said strip in
said housing assay. Particularly, the reagents may be provided  so that (i)
the sides of said strip are essentially as dry powders, usually
lyophilized, including     free from contact with the walls of said
housing, excipients, which on dissolution will provide for a  (ii) the
strip is allowed to expand as it is traversed 



reagent solution having the appropriate concen-    by the liquid medium,
and (iii) the capillary action trations for combining with the sample.
35   of said strip remains substantially unchanged, d) means (54)
Incorporated In said housing (22) Claims
for visually observing said strip, e) indicating means (56), cooperative
with said 1. A chromatographic device (20), which com-     means (54) for
visually observing said strip (22), prises in combination:
40   for relating the distance traversed by the analyte a) a housing (22),
along said strip to the amount of analyte in said b) a strip of bibulous
material (24) non-remov-  sample, ably confined in said housing,
f) means incorporated (52) in the bottom of said c) means (42) attached to
the inner walls (38,40)  housing (22) for enabling a portion of said strip
of said housing (22) for supportively confining   45   (24) to contact the
liquid medium, and said strip (24) in said housing so that (i) the front
g) means incorporated in said housing for and back of said strip are
essentially free from   determining  the distance along  said  strip
contact with the inner walls (38, 40) of said      traversed by the liquid
medium. housing and (ii) the capillary action of said strip  8. The device
of claim 7 wherein the reagents remains substantially unchanged,
so   active with the analyte include a specific binding d) means (52)
incorporated into the bottom end    partner for the analyte and an enzyme.
of said housing for enabling contact of a portion   9. The device of claim
7 or claim 8 wherein said of said strip with a liquid medium, and
means for determining the distance along said e) means (54) incorporated in
said housing for    strip traversed by the liquid medium includes an
visually observing said strip.                55   opening (58) on the face
of said housing for 2. The device of claim 1 which further includes
visualizing the distal end of said strip, said distal indicating means (56)
cooperative with said        end containing reagents reactive with said
liquid means (54) incorporated in said housing (22) for   medium to produce
a visual signal. visually observing said strip (24) for determining   10. A
method for determining quantitatively the the distance along said strip
traversed by the    60   amount of analyte in a sample suspected of liquid
medium.                                     containing said analyte,
characterized in that it 3. The device of claim 1 or claim 2 wherein the
employs the device (20) of any one of the preced- means for supportively
confining said strip (24) in  ing claims. said housing has the additional
feature of allow-    11. A method according to claim 10 for deter- ing the
strip to expand as it is traversed by a liquid   65   mining quantitatively
the amount of analyte in a 9    17              EP 0183442 B1
18 sample suspected of containing said analyte,       7. Vorrichtung nach
Anspruch 1, fOr die quanti- which comprises:
tative Bestimmung der Mange sines Analyten In a) contacting said sample in
a liquid medium    einer Probe, von der angenommen wird, dag sie with a
portion of the device of any one of the    den Analyten enthalt, in
Kombination umfassend: preceding claims,                            5
(a) oenen Paplerstrelfen (24), der sin oder meh- b) allowing said liquid
medium to traverse at  rere Reagenzien enthAlt, die mit dem Analyten, der
least a portion of said strip,                    in. einem flssigen Medium
den Streifen durch c) reading said indicating means (56) to obtain
Kapillarwirkung durchwandert, reagieren kann, the distance traversed by the
analyte along said  wobei die Strecke lings des Streifens, die von dem
strip (24), and                              10   Analyten durchwandert
wird, zu der Menge des d) relating the distance traversed by the analyte
Analyten in der Probe in Beziehung steht, along said strip to the amount of
analyte in said  (b) sin Gehause (22), das den Streifen (24) sample.
einschlie~t, wobei der Streifen sine Lange und sine Breite hat, die nur
etwas geringer ist als die Patentanspruche                              is
Unge und Brelte der Innenwinde (38, 40) des Gehauses, 1.
Chromatographie-Vorrichtung (20), In Kombi-   (c) .eine Einrichtung (42),
die an dem Gehauses nation umfassend:                                 122)
angebracht ist, um den Strelfen unterstfltzend (a) sin Gehiuse (22),
in das Gehause einzuschlieBen, so daB (1) die (b) einen Streifen aus
saugfahigem Material   20   Seiten des Strelfens im wesentlichen keinen
Kon- (24), der nicht-entfernbar in dem Gehiuse einge-  takt mit den
Innenwanden des Gehauses haben, schlossen ist,
(ii) sich der Streifen ausdehnen kann, wenn er von lc) eine Einrichtung
(42), die an den Innenwan-  dem flOssigen Medium durchwandert wird, und den
(38,40) des Gehiuses (22) angebracht ist, um  (iii) die Kapillarwirkung des
Streifens im wesent- den Streifen (24) st0tzend in das Gehiuse einzu-   25
lichen unverindert bleibt, schilegen, so daB (I) die Vorderseite und die
(d) sine Elnrichtung (54), die in dem Gehiuse R0ckseite des Streifens im
wesentlichen keinen   (22) angeordnet ist, um den Streifen visuell zu
Kontakt mit den Innenwanden (38,40) des Gehau-    beobachten, ses haben und
(ii) die Kapillarwirkung des Strei-   (e) sine Anzelgeelnrlchtung (56), die
mit der 



fens Im wesentlichen unverandert blelbt,    30   Einrichtung (54) zur
visuellen Beobachtung des (d) Elrie Einrichtung (52), die in dem unteren
Streifens (24) zusammenwirkt, urn die vom Analy- Ends des Gehiuses
angeordnet Iste, um den        ten lings des Streifens durchwanderte
Strecke mit Kontakt sines Teils des Streifens mit elnem flOssi-  der Menge
an Analyt In der Probe in Beziehung zu gen Medium zu erm~glichen und
bringen, (e) eine Einrichtung (54), die In dem Gehause   35    (f) sine
Elnrichtung (52), die in dem unteren Ende (22) angeordnet ist, urn den
Streifen visuell zu  des Gehauses (22) angeordnet ist, um den Kontakt
beobachten.                                       sines Tells des Streifens
mit dem  flOssigen 2. Vorrichtung nach Anspruch 1, die zusatzlich  Medium
zu erm6glichen, und sine Anzeigeeinrichtung (56) einschlieBt, die mit  (g)
eine Einrichtung, die in dem Gehause ange- de! zur visuellen Beobachtung
des Streifens (24) in   40   ordnet ist, urn die von dem flOssigen Medium.
dem Gehiuse (22) angeordneten Einrichtung (54)    lings des Streifens
durchwanderte Strecke zu \<>  zusammenwirkt, urn die vom flOssigen Medium
bestimmen. entlang des Streifens durchwanderte Strecke zu      8.
Vorrichtung nach Anspruch 7, worin die bestimmen.
.  Reagenzien, die mit dem Analyten reagieren k6n- 3. Vorrichtung nach
Anspruch 1 oder Anspruch   4S   non, oenen spezifischen Bindungspartner
frir den 2, worin die Einrichtung, die den Streifen (24)   Analyten und ein
Einzym einschlieBen. stutzend in das Gehause einschlielt, das zusatzli-  9.
Vorrichtung nach Anspruch 7 oder Anspruch che Merkmal aufwelst, daB sie
sine Ausdehnung     8, worin die Einrichtung zur Bestimmung der von des
Streifens zulaBt, wenn dieser von einem       dem flOssigen Medium lianqs
des Streifens durch. flOssigen Medium durchwandertwird, und hervor-   50
wanderten Strecke sine Offnung (58) auf der stehende Elements (42)
einschlieBt, die an den    Vorderseite des Gehauses zur Begutachtung des
vorderen und hinteren Wanden (38, 40) des         distalen Endes des
Streifens einschlieBt, wobei Gehauses (22) angebracht sind.
das distale Ends Reagenzien enthalt, die mit dem 4. Vorrichtung nach
irgendeinem derAnspruche    flOssigen Medium reagieren konnen, um sin
sicht- 1, 2 und 3, worin der Streifen (24) aus saugffahigem    55   bares
Signal zu erzeugen. Material sin Papierstreifen ist.                    10.
Verfahren fOr die quantitative Bestimmung 5. Vorrichtung nach irgendeinem
der vorange-    der Menge an Analyt in einer Probe, von der henden
AnsprOche, worin der Streifen (24) aus     angenommen wird, daB sie den
Analyten enthalt, saugfghigem Material Reagenzien zur DurchfOh-     dadurch
gekennzeichnet, daB es die Vorrichtung rung eines chemischen Tests, sines
Assays oder   so   (20) nach. irgendeinem  der vorangehenden eines
Immunoassays enthalt.                       AnsprOche verwendet. 6.
Vorrichtung nach Anspruch 5, worin die         11. Verfahren nach Anspruch
10 zur quantitati- lReagenzien zur Durchfuhrung sines Immunoas-      ven
Bestimmung der Menge an Analyt in einer says eine groBere Anzahl eines
spezifischen Bin-  Probe, von der angenommen wird, dag sie den
dungspaar-Mitglieds und sin Enzym einschliegen.   s5   Analyten enthalt,
umfassend: 10    C  L  M  S 19               EP 0i83442 B1
20 (a) das Inkontaktbringen der Probe in einem        quantitb d'un analyte
dens un 6chantillon sus- flssigen Medium mit einemr Tell der Vorrichtung
pect6 de contenir l'analyte, qui comprend, en nach irgendolnem der
vorangehenden Anspro-           association: che,
a) une beside de papier (24) contenant un ou . (b) das Wandemiassen des
flOssigen Mediums    5    plusieurs rbactifs, pouvant rdagir avec I'analyte
durch wenigstens einen Toil des Streifens,           dans un milieu liquide
traversant ladite bande par (c) des Ablesen der Anzeigeeinrichtung (56), um
une action capillaire, la distance le long de ladite die vom Analyten lWngs
des Streifens (24) durch-     bande travers6e par I'analyte 6tant liWe 6 la
wanderte Strecke zu erhalten, und                    quantit6 de l'analyte
dans l'bchantillon, (d) das Inbeziehungsetzen der vom Analyten    to     b)
un bottler (22) enfermant Ia bande (24), ladite iAngs des Streifens
durchwanderten Strecke zur       bande ayant une longueur et une largeur
souls- Menge an Analyt in der Probe.                        ment l6gerement
inferieures a la longueur et la largeur des parois 1ntbrieures (38, 40)
dudit boi- Revendications                                       tier, 15
c! des moyens (42) fix6s audit bottler (22) pour 1. Dispositif
chromatographique (20). qui corn-    enfermer, en faisant fonction de
support, ladite prend, en association:                               bande
dens ledit bottler, de sorte quo (i) los faces a). un bottler (22).
de ladite bande solent pratiquement dbpourvues b) une bande de matiere
absorbante (24) enfer-     de contact avec los parois dudit bo'tier, (ii)
la mee de maniere non amovible dans ledit bottler;   20    bande puisse
presenter une expansion lorsqu'elle c) des moyens (42) fixbs aux parois
int6rieures    est travers6e par. le milieu liquide, et (iii) I'action 138,
40) dudit bottier (22) pour enfermer, en        capillaire de ladite bande
rests pratiquement faisant fonction de support, ladite bande 124) dons
inchang6e. ledit bottier, de sorte quo (i) la face ant6rieure et la  d) des
moyens (54) incorpor6s audit boitier (22) 



face postbrieure de ladite bands soient pratique-   25   pour observer
visuellement ladite bande, ment sans contact avec los parois int6rieures
(38,     e) des moyens d'indication (56). agissant 40) dudit bottler, et
(1i) I'action capillaire de ladite  conjointement avec lesdits moyens (54)
pour bande reste pratiquement inchang6e,                  observer
visuellement ladite bande (24), afin d) des moyens (52) incorpor6s h
l'extremitb        d'6tablir un rapport entre la distance travers6e par
inf6rieure dudFt bottler pour permettre le contact   30  lNanalyte Is long
de ladite bande A la quantit6 d'une partie de ladite bande avec un milieu
d'analyte dans ledit bchantillon, liquide, et
f) des moyens (52) incorpor6s au fond dudit e) des moyens (54) incorpor6s
audit boitier        bottier (22) pour permettre le contact d'une partie
pour observer visuellement ladite bande.             de jadite bande (24)
avec le milieu liquide, et 2. Dispositif suivant la revendication 1, qui
35   g) des moyens incorpords audit bottier pour comprend en outre des
moyens d'indication (56)       determiner la distance le long de ladite
bande agissant conjointement avec los moyens (54)          travers6e par le
milieu liquide. incorpor6s au bottier (22) pour observer visuelle-     8
Dispositif suivant la revendication 7, dons ment la bande (24) afin de
determiner la distance,   lequel les r6ectifs, pouvant reagir avec
l'analyte, le lo-ng de ladite bande, travers6e par Ie milieu    40
comprennent un partenaire A liaison sp6cifique liquide.
pour l'analyte et un enzyme. 3. Dispositif suivant Ia revendication 1 ou la
9. Dispositif suivant la revendication 7 ou la revendication Z dans lequel
les moyens pour          revendication 8, dans lequel les moyens pour
enfermer, en faisant fonction de support, la bande   dbterminer la distance
le long de la bande traver- (24) dans le bottler possedent la
caracteristique    4s   .see par le milieu liquide comprennent un orifice
supplementaire de permettre l'expansion de la        (58) sur le devant du
bottler pour visualiser bande lorsqu'elle est traversbe par un milieu
I'extremite distale de la bande, ladite extremit6 liquide, et comprennent.
des 6lements en saillie     distale contenant des reactifs pouvant reagir
avec (42) fixes aux parois ant6rieure et post6rieure (38,  le milieu
liquids pour engendrer un signal visuel. 40) du bottier (22).
so     10. Procede pour determiner quantitativement 4. Dispositif suivant
l'une quelconque des          la quantit6 d'analyte dans un 6chantillon
suspecte revendications 1, 2 et 3, dans lequel la bande (24)  de contenir
ledit analyte, caract6rise en ce qu'il de matibre absorbents est une bande
do papisr.       consiste a utiliser Is dispositif (20) suivant l'une 5.
Dispositif suivant lNune quelconque des         quelconque des
revendications precedentes. revendications prec6dentes, dans lequel la
bande    55  11. Procede suivant la revendication 10 pour (24) de maitiere
absorbents contient des r6actifs    determiner quantitativement la quantit6
d'analyte permettant d'effectuer un test chimique, une ana-    dans un
6chantillon suspect6 de contenir ledit lyse ou un immuno-essai.
analyte, qui consiste: 6. Dispositif suivant la revendication 5, dans
a) 3 mettre en contact ledit 6chantillon dans un lequel les r6actifs
destines a effectuer un    60    milieu liquide avec une partie du
dispositif sui- immuno-essai comprennent un ensemble consti-         vant
l'une quelconque des revendications prec6e tu6 d'un membre d'une paire A
liaison sp6cifique     dentes, et d'un enzyme.
b) a laisser tedit milieu liquide traverser au 7.: Dispositif suivant la
revendication 1 pour la   moins une partie de ladite bande, determination
de maniere quantitative de la   65       Ci a effectuer une lecture sur
lesdits moyens    1 1111111 111111 11111 11111 Il Jill *   C   L   M   5
* 21                EP 0183442 B1                          22 d'indication
(56) pour obtenir la distance traver-       par I'analyte le long de ladite
bands a la quantiti s6e par l'analyte to long de ladite bande (24), et
d'analyte dans ledit 6chantillon. d) a 6tablir le rapport de la distancp
travers6s 15 20 25 30 35 40 45 50 55 60 65 12    


