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concave front, and a higher degree of accuracy is thereby obtained in a
chromatographic assay. This invention relates to improved chromatog-
Moreover, in preparative chromatography  a raphic strips and methods of
preparing them. The     linear front permits more ready separation and
improved chromatographic strips of the invention    5    isolation of the
pure component. are useful in analytical chromatography, particu-      U.S.
Patent No. 4,168, 146 describes an larly as immunochromatographic strips.
immunoassay employing immunochromatogra- A number of materials are known
for use as         phy with antigens followed by contacting the
chromatographic strips. Generally, the material is   immunochromatograph
with an aqueous solution "bibulous" or "porous," comprising a random or
to   containing  labelled  antibodies. An  enzyme oriented pile of fibers
such as found, for example,  chromatographic immunoassay is described in in
cellulose, fiberglass, woven cloth, cotton, poly-  U.S. Serial No.
*398,505, filed July 15, 1982. ester, etc., and the like. The preferred
material is   EP-A-0157525 which is part of the state of the paper, which
is a random pile of cellulose fibers.   a,1 by virtue of Art 54 (3) EPC
discloses a The tortuous interstitial and  interconnected    75
chromatographic device in which a longitudinal capillaries of such a
randorn pile of fibers create  edge of the material is provided with means
such both a drive for and a resistance to a mobile        as indentations
or a chemical substance for con- phase, which, in a chromatographic system,
trolling the shape of the solvent front. traverses at least a portion of
the strip. The mobile  The present application discloses a device for 9hase
is generally a liquid medium, most usually   20    use in a chromatographic
system wherein a corn- solvent. The transfer of the mobile phase to
ponent of a mixture is partitioned between a channels within the random
pile, which channels      liquid phase and an immobile phase. The device
have ever smaller diameters, provides the free       comprises at least one
strip of a bibuious energy gradient to drive the mobile phase
material. In the chromatographic system the corn- through the medium. Dead
end pores trap the    25    ponent in a mobile phase, usually in a liquid
mobile phase and limit its traversal of the          medium, traverses at
least a portion of the strip. chromatographic strip.
The strip has a longitudinal edge that comes in The chromatographic strips
are normally pre-       contact with the traversing component during the
pared from larger sheets from which thev are cut     chromatographic
process and that lies in a direc- by mechanical means. The most widely used
30   tion substantially corresponding to the direction form of mechanical
cutting involves a blade or       of traverse of the component. The
longitudinal wire.                                                edge has
the characteristic of substantially the Mechanical cutting of the sheet
into strips        same rate of traversal of the component along results in
a deformation of the edge of the strip    this edge when compared to the
rate of traversal along the cutting line. This deformation takes the    35
of the component along the body of the strip. The form of a compression of
the edges of the strip.     longitudinal edge has substantially the same
Thp fibers which form  the strip, when cut           degree of deformation
as the body of the strip. mechanically, are pushed closer together at the
Thus, the present device has the characteristic cut edges when compared to
the distance              that the front of the traversing component
between the fibers in the body of the strip. This   40   remains
substantially flat over the traversed por- leformation of the edges of the
strip frequently    tion of the strip. The device of the invention is
".esults in a faster rate of traversal for the liquid   prepared by a
non-compressive or non-deforma- medium at the edges of the strip than
through the    tive cutting of a sheet of bibulous material into body of
the strip. The fronts of components          strips. Such non-compressive
cutting may be traversing the strip become concave rather than    4S
achieved, for example, by cutting the sheet of flat.
bibulous material with a laser beam. In many situations employing a
chromatog-            In the drawings: raphic strip it is important that
the shape of the     Fig. I is a depiction of immunochromatog- front of the
traversing component be flat. In        raphic strips prepared by
mechanical cutting of analytical and preparative chromatography, it is   so
the pri( art, which strips have been utilized in an usually preferable to
have a flat front. An example  immunochromatography. of such a situation is
affinity chromatography. In     Fig. 2 is a depiction of immunochromatog-
such a te .t antibodies are attached to a porous     raphic strips prepared
in accordance with the insoluble support. During migration of an anti-
present invention, which strips have been utilized gen-containing solution
on the porous support,   55   in an immunochromatography. the migration of
the antigen solute is specifically    The benefits of the present invention
may be delayed in comparison to the migration of the        achieved by
cutting a sheet of bibulous material solvent and other solutes. The
relative delay        into chromatographic strips employing means decreases
with increasing antigen concentration.     that do not compress
(non-compressive) or Acrurate ouantitations of the concentration of   60
deform (non-deformative) the longitudinal side arnalyte in a sample to be
analyzed requires that    edge of said strip. By the term "non-compres- the
position of the analyte front relative to the    sive" or
"'non-deformative" is meant that the solvent front be measured accurately.
The posi-      cutting does not substantially distort the cut tion of a
flat front can usually be measured with    edges of the strip when compared
to the body of greater precision and accuracy than that of a    65   the
strip or when compared to edges cut by 



as,  i 3        EP 0164194 B6                      4 compressive cutting
means. That is, the relation-   material, either a solvent or a solute
(traversing ship of ti* pores within the bibulous material is  component)
in response to capillary force, gravi- substantially the same near the cut
edge as it is in  tational  fotdce  electrostatic  force,  positive the
body of the strip. The pores are not corm-      pressure, or the like. Such
materials include inor- pressed near the cut edge as the pores are near
5    ganic powders such as silica, magnesium sulfate, the edge cut by
compressive cutting means.          and alumina: natural polymeric
materials, par- The preferred means for achieving non-defor-     ticularly
cellulosic materials, such as fiber con- mative or non-compressive cutting
of sheet of a    taining papers, e.g., filter, paper, chromatog- bibulous
material to produce chromatographic       raphic paper, etc.; synthetic or
modified naturally strips in accordance with the present invention is   10
occ~urring polymers, such as nitrocellulose, cellu- a laser berm. Laser
cutting devices are well       lo3e acetate, poly (vinyl chloride),
polysery- known in the art and are discussed in, for         lamide, cross
linked dextran, agarose, polyacry- example. "Laser in Elektroniktechnologie
und        late, etc.; either used by themselves or in conjunc-
Materialbearbeitung" by M. Nowicki (1982) pp       tion with other
materials; ion exchange resins; 125-138.
is   ceramic materials; and the like. The parameters for cuttino the
'sheets, such as     The chromatographic strips are generally pre-
intensity of the laser beam, the speed of cutting,  pared from sheets of
uniform thickness of the and the like will be interdependent and will also
bibulous material. The strips may have a variety depend on the nature of
the bibulous material, the  of thicknesses, usually from 0.05 to 2 mm,
prefer- thickness of the bibulous material, the ultimate   20   ably 0.1 to
0.5 mm, and may vary in shape usually ise of the chromatographic strips,
and so forth. In  being rectangular, square, oval, or circular, pre- Ya
neral, the cutting parameters will be sufficient  ferably rectangular. The
particular dimensions to cut the sheet of bibulous material but insuffi-
and shape will be determined by the cnromatog- cient to produce significant
deformation or com-    raphic method in which the strips will be pression
of the cut edges which would result in   25   employed, normally having a
maximum width, accelerated traversal of the liquid medium along
perpendicular to the flow, of less than 30 cm and a the side edge of the
strip when compared to the     maximum length, parallel to the flow, less
than 40 rate of traversal of the liquid medium along the    cm; more
frequently a maximum width of 2 cm body of the strip or when compared to
the rate of   and a maximum length of 15 cm, preferably a traversal along
an edge cut by compressive   30   maximum width of 1 cm and a maximum
length means.                                              of 10 cm. All
that is required in the present The following are parameters for cutting
paper   invention is that the strip Pave at least one having a thickness
from about 0.05 to 2 mm,         longitudinal edge generally corresponding
to the which parameters are provided by way of             direction of
flow of the traversing component. example and not limitation.
35   Longitudinal edge intends a border of the The energy of the laser beam
will be from about   chromatographic material and is the boundary 5 to 350
watts CW (continuous wave), preferably     where the material begins or
ends. The structure from about 50 to 100 watts CW. The cutting speed    of
the bibulous material may be varied widely and will depend upon the
intensity of the laser beam   includes fine, medium fine, medium, medium
and should be adjusted, where appropriate, to   40   coarse and coarse. The
surface may be varied minimize discoloration of the bibulous material.
widely with varying combinations of smoothness he cutting speed is adjusted
to maintain optimal     and roughness combined with hardness and soft- cut
edge quality. At an intensity of the laser beam  ness. The chromatographic
strip may be used of about 50 watts CW the cutting speed generally
independently or it may be supported by a variety will be from about 5-50
centimeters per second,   45   of inert supports. Exemplary of such
supports are preferably from  about 20-25 centimeters per        Mylar&,
polystyrene, polyethylene, or the like. second. The particular energy and
cutting speed      Chromatographic strips prepared in accordance to be
employed in a specific situation may be       with the teaching contained
herein find particular easily determined by those skilled in the art
use in affinity chromatography, for example, keeping in mind the above
teaching.           50   immune hromatography.  Immunochromatog- Where
discoloration of the chromatographic        raphic methods comprise any
number of different material might occur during the laser cutting
specific embodiments. The general characteris- operation!  an air pressure
stream  may be          tics of an immunochromatographic method are focused
on the area of the sheet being cut. In     that an antigen or antibody is
immobilized on the general. the pressure of the air stream should be   55
chromatographic  material and  the  comple- sufficient to reduce any
discoloration of the       mentary binding partner, antibody or antigen, in
a chromatographic material and should not inter-     liquid medium
traverses a portion of a strip of the fere with the cutting operation. The
pressure may   bibulous material. vary from about 20 to 100 psig,
preferably from       Exemplary  of an  immuno'hromatographic about 50 to
70 psig.                          60   method is the immunoassay disclosed
in U.S. The non-deformative cutting method of the         Patent No.
4,168,146 (herein incorporated by ref- present invention may be applied to
all types of    erence in its entirety). The disclosed method is 



bibulous materials which find use in chromatog-     based on utilizing
strips of a porous carrier raphic systems. Chromatographic material means
material having antibodies bound to it. In the a material susceptible to
traversal by a mobile   65   method a poiion of each of the strips is
contacted    .5                EP 01641 94   1                     6 with
an aqueous sample containing the antigen to   amount of a mip which is
bound to the bibulous be quar. fied. Capillary migration is allowed to
material will: vary depending upon the size of the take place. The
antigen-containing area of the     immunochrb azographic strip and the
amount strip is detected by wetting it with antibodies in an  required to
bind the homologous mip. Generally. aqueous vehicle. The antibodies are
normally    s    the amount of mip will range from about 10-5 to bound to a
signal producing system such as. for     10-1- moles per square centimeter,
more usually example, a water soluble fluorescent color indi-   from about
10-' to 10-12 moles per square cen- cating compound or to an enzyme that
catalyzes a   timeter. The number of moles per unit area will be
color-developing reaction..                        varied in order to
insure that there is sufficient Another immunochromatographic method is
10   modification of the distance traversed by the disclosed in European
Patent Application No.       ;. aversing  component  along  the  affinity
83304094.2 filed July 14, 1983 (EP 0100619).       chromatographic strip
within the concentration The disclosed method allows detection of an
range of interest. analyte in a sample where a quantitative determi-
Also included within the scope of the present nation may be readily made
without special   15   invention are diagnostic kits which comprise (1) at
equipment. The sample is immunochromatog-          least one
chromatographic strip prepared in raphed on a bibulous carrier to which is
conju-    accordance with the present invention to which is gated a
specific binding partner for the analyte.  attached a member of a specific
binding pair, (2) a The immunochromatography may be conducted
member of the specific binding pair conjugated to in the presence or
absence of a labelled conju-   20   a member of a signal producing system,
and (3) gate. The label is a member of an enzymatic         any other
members of the signal producing 'signal producing system, which includes
one or        system as well as any buffers or the like for more enzymes.
After chromatographing the           conducting an affinity chromatographic
assay. samples. if the labelled conjugate was not           The following
examples. although not within included in the sample, the chromatograph is
25   the scope of the claims, are illustrative of the way contacted with a
labelled specific binding pair    in which the present invention may be
carried out. member which binds to the chromatograph in           The
following abbreviations are used hereafter: relation to the distance
travelled by the analyte in  HRP -  horse radish peroxidase; NHS -  N- the
sample. By providing appropriate reagents to   hydroxy  succinimide;  EDAC
-   ethyl di- produce a detectable signal, e.g., two enzymes   30
rrmethylaminopropyl carbodiimide; DMF -dimethyl where the substrate of one
enzyme is the product    formamide; BSA -  bovine serum  albumin. of
another enzyme, a final product is produced     Temperatures not otherwise
indicated are Cel- which provides for a detectable signal. In such a  sius,
while parts are by weight except for mix- case the distance travelled by
the analyte may be  tures of liquids which are by volume. defined, which
distance is related to the amount   35 of analyte in the sample.
EXAMPLE 1 The present invention, therefore, comprises a     Preparation of
Immunochromatographic Sheets diagnostic device for use in immunoassays. The
A sheet of Whatman 31 ET& chromatography diagnostic device comprises a
bibulous material    grade scientific paper of about 550 cm2 was providing
liquid travel through capillarity and at   40   immersed in 1.8 I. CH2CI2,
0.2 M in carbonyl- least one non-diffusively bound member of a
diimidazole, and the mixture gently stirred for one \;specific binding pair
("mip"). The device may also   hour at room  temperature. Additional sheets
'-'nclude one or more members of a signal produc-     were activated in the
same activating solution. ing system. Generally, the analyte to be measured
Each sheet was then washed with 300 ml CH2CI2 is a mip selected from the
group consisting of   45   and air dried with an air gun over about 20 sec.
ligand and receptor. The ligand and receptor are   The sheet was then
immersed in a solution of 500 related in that the receptor specifically
binds to a  pl of a 49 mg/ml solution of antitheophylline and polar and
spacial organization of the ligand, being  200 ml of buffer 0.1 M sodium
phosphate, pH 7.0, able to distinguish the ligand from other com-     0.2M
NaCI; and the mixture was mildly shaken for pounds having similar
characteristics. The signal   so   4 hour' At room temperature. After
washing with producing system member, for example, may be       the pt
osphate buffer, the solution was then an enzyme or a fluorescent compound.
Generally,    immersed in 4% aqueous Dextran T10 solution to the
immt'ncchromatographic strip contains a plu-   serve as a preservative,
followed by blotting the rality of mips attached thereto. The thickness of
sheet, freezing and Iyophilizing. the immunochromatographic strip will
generally   55 vary trom about 0.05 mm to about 2 mm, more        EXAMPLE 2
usually being about 0.1 mm to 0.5 mm, preferably   Preparation of
lmmunochromatoqraphic Strips from about 0.2 mm to about 0.4 mm. Usually,
the      A Coherent Model 42, CO2 laser at 50 watts CW strip will have a
width of from about 2 to 12 mm,   (from Coherent, Inc., Palo Alto,
California) and 



preferably from about 3 to 8 mm, and will have a   60   Anomatic II CNCt
X-Y table (by which the laser length of from about 20 to 250 mm, preferably
beam  is oriented on the X-Y axis to cut the from about 30 to 150 mm.
immunochromatographic strips) were employed. Methods for binding a wide
variety of materials   A Coherent Model 303 coaxial gas jet was used at to
a bibulous support are found in the literature.  an air pressure of 60
psig. A standard cutting box See for example, U.S. Patent No. 4,168,146.
The   65   was used.    7              EP 0164194 81
8 The cutting box was placed on the X-Y table      dard buffer. Folin and
UV spectroscopic analysis and a she.' of plexiglass was placed on the
indicated theophylline/HRP ratios of 6.9, 4.0, 1.6 cutting box. A narrow
slot was cut in the plexig-  and 2.1, respectively. lass using the laser
beam. An immunochromato- graphic sheet prepared in Example 1 was placed
5    EXAMPLE 5 over the plexiglass. The sheet was cut into strips
lmmunochromatoqraphic Assay which were 4.5 mm wide and 90 mm in length.
In carrying out the assay, the strips prepared in Cutting speeds of 19 and
26 centimeters per        Example 2 were employed. Samples containing 0,
second were employed. The performance of the       2.5, 5.0, 10, 20 and 40
pg/ml (10 p1) were mixed immunochromatographic strips cut at the two    10
with 0.5 ml of a solution containing 0.1 M different speeds was
substantially identical.      NaF-2PO4, 0.2 M NaCI, pH 7.0, 1 mg/ml BSA,
0.05% Triton QS-15, 100 pg/mi glucose oxidase (Sigma, EXAMPLE 3
E.C. 1.1.3.4), and 0.2 pg/ml HRP-theophylline con- Preparation of
HRP-Oxvamine                        jugate. The end of a strip was dipped
into this To 5 ml of 10 mg/ml horse radish peroxidase in   15   mixture.
After the solution had reached the top of 5 mM sodium acetate, pH 4.5
huffer, was added      the strip by capillary migration (6-12 min), the 50
p1 0.2 M sodium periodate and the mixture       strip was removed from the
enzyme solution and stirred for 30 min, followed by chromatography
totally immersed in a development solution com- on a G-50 Sephadexs column,
eluting with 2mM       prising 15 ml of 50 mM glucose and 200 pg/ml of
sodium acetate buffer, pH 4.5. The protein frac-   20   4-chloro-l-naphthol
and allowed to stand for 20 tiv'~s were pooled to 29 ml, the mixture cooled
to  min. The results are depicted in Fig. 2. <  and 2.9 ml of 0.2 M
2,2'-oxy-bis-ethylamine in    For purposes of comparison assays were also
0-5-M carbonate buffer, pH 9.5, at 40 added. The   conducted employing
immunochromatographic pH of the mixture was adjusted to 9.5 with 1 N
strips prepared from the sheet of Example 2 by sodium hydroxide, stirred
for 2 hrs and 3.52 ml of   25   cutting the sheets on a slitter. Referring
to Fig. 1 it a 4 mg/ml sodium borohydride-water solution        can be seen
that the slitter cut strips exhibit ; -ded and the mixture allowed to react
for 3 hr.  extensive concavity of the front resulting from followed by
chromatography through a Sephadex      accelerated traversal of the liquid
sample along G-50 column.                                       the
longitudinal edges of the strip when com- The above procedure was repeated
usiriLg 400   30   pared to the rate of traversal of the liquid sample mg
of HRP and 3.5 g of 2,2'-oxy-bis-ethylamine.    along the body of the
strip. No significant change in enzyme activity was         Fig. 2
demonstrates that the accelerated traver- observed between the native amine
and the          sal of the liquid sample along the longitudinal modified
amine, which has about four additional    edges of the strips cut in
accordance with the amino groups.                                35
invention has been minimized when compared to the rate of traversal of the
liquid sample along EXAMPLE 4
longitudinal edges of strips cut using a slitter. Conjugation of
Theophylline and HRP Into a reaction flask was introduced 8.1 mg of 1-
Claims methyl-3-(3'-carboxypropyl)xanthine, 3.8 mg of   40 NHS, 6.7 mg EDAC
and 125 pi DMF and the              1. A device for use in a
chromatographic system ture allowed to stand overnight at room
wherein a component of a mixture is partitioned temperature.
between a liquid phase and an immobile phase, To four 1.3 ml samples of
HRP-oxyamine (1 mg)     said device comprising at least one chromatog- from
Example 3 in 0.1 M sodium zarbonate, pH    45   raphic strip consisting
essentially of a bibulous 9.0 was added varying amounts of the ester
material, wherein in said system said liquid phase prepared above to
provide for preparations         forms a front traversing at least a
portion of said having mole ratios of theophylline to HRP of 400;  strip,
said strip having a body and at least one 200, and two of 100 3ach. Into
the first reaction  longitudinal edge lying in a direction substantially
mixture (400 rmole ratio) was added 0.217 ml of   50   correspor .;ng to
the direction of traverse of said DMF and 66 pi of the above ester in 8.25
pi        liquid phase characterised in that the longitudinal increments
over a period of about 2 hrs. Into the  edge of said strip has the
characteristic that the second reactron mixture (200 mole ratio), 0.238 ml
relationship of the pores within the bibulous of DMF was added and 33 pi of
the ester added       material is substantially the same near the cut
incrementally in 8.25 pi increments. Into the third   55   edge as the
relationship of the pores in the body reaction nmixture (100 mole ratio),
0.24 ml of DMF  of said strip and wherein said strip has straight 



was added and 16.5 p1 of the ester added in 8.2 p1  edges that have not
been treated with a chemical increments, while in the final reaction
mixture    that can control the shape of the traversing front; (100 mole
ratio), no DMF was added, and 8.25 p1    and is not a strip that is 4.5 mm
wide by 90 mm of the ester was added in 2.1 p1 increments.   60   long,
made of chromatography grade filter paper, During the addition, the
temperature was main-     containing antitheophylline coupled thereto with
tained at 4c, and the mixture then allowed to stand  carbonyldiimidazole
and a 49 mg/ml solution of overnight at 4.
antitheophylline, and having its longitudinal edge The reaction mixtures
were then worked up by      cut with a laser. chromatography on G-25
Sephadex with stan-   65      2. The device of Claim 1 wherein said strip
is cut    7               EP  0164 194  31                    8    *   C
L   M       I The cutting box was placed on the X-Y table       drrd
buffer. Folin and UV spectroscopic analysis and a she  of plexiglass was
placed on the          indicated theophylline/HRP ratios of 6.9, 4.0, 1.6
cutting box. A narrow slot was cut in the plexig-   and 2.1, respectively.
iass using the laser beam. An immunochromato- graphic sheet prepared in
Example 1 was placed    5    EXAMPLE 5 over the plexiglass. The sheet was
cut into strips  lmmunochromatoqraphic Assay which were 4.5 mm wide and 90
mm in length.          In carrying out the assay, the strips prepared in
Cutting speeds of 19 and 26 centimeters per         Example 2 were
emploved. Samples containing 0, second were employed. The performance of
the        2.5, 5.0, 10, 20 and 40 pg/mI (10 pl) were mixed
immunochromatographic strips cut at the two    Jo   with 0.5 ml of a
solution containing 0.1 M different speeds was substantially identical.
Na._,PO4, 0.2 M NaCI, pH 7.0, 1 mg/ml BSA, 0.05% Triton QS-15, 100 pg/m.
glucose oxidase (Sigma, EXAMPLE 3
E.C. 1.1.3.4), and 0.2 pg/ml HRP-theophylline con- Preparation of
HRP-Oxvamine                        jug3te. The end of a strip was dipped
into this To 5 ml of 10 mg/ml horse radish peroxidase in   75   mixture.
After the solution had reached the top of 5 mM sodium acetate, pH 4.5
huffer, was added       the strip by capillary migration (6-12 min), the 50
p1l 0.2 M sodium periodate and the mixture       strip was removed from the
enzyme solution and stirred for 30 min, followed by chromatography
totally immersed in a development solution com- on a G-50 Sephadex3 column,
eluting with 2mM        prising 15 ml of 50 mM glucose and 200 pg/ml of
sodium acetate buffer, pH 4.5. The protein frac-   20   4-chloro-l-naphthol
and allowed to stand for 20 tions were pooled to 23 ml, the mixture cooled
to   min. The results are depicted in Fig. 2. -id 2.9 ml of 0.2 M
2,2'-oxy-bis-ethylamine in       For purposes of comparison assays were
also 0.  carbonate buffer, pH 9.5, at 40 added. The      conducted
employing immunochromatographic pH of the mixture was adjusted to 9.5 with
1 N      strips prepared from the sheet of Example 2 by sodium hydroxide,
stirred for 2 hrs and 3.52 ml of   25   cutting the sheets on a slitter.
Referring to Fig. 1 it 3 4 mg/ml sodium  borohydride-water solution
can be seen that the slitter cut strips exhibit 'ded and the mixture
allowed to react for 3 hr.   extensive concavity of the front resulting
from followed by chromatography through a Sephadex       accelerated
traversal of the liquid sample along G-50 column.
the longitudinal edges of the strip when com- The above procedure was
repeated usirii 400   30   pared to the rate of traversal of the liquid
sample mg of HRP and 3.5 g of 2,2'-oxy-bis-ethylamine.     along the body
of the strip. No significant change in enzyme activity was          Fig. 2
demonstrates that the accelerated traver- observed between the. native
amine and the          sal of the liquid sample along the longitudinal
modified amine, which has about four additional     edges of the strips cut
in accordance with the amino groups.                                 35
invention has been minimized when compared to the rate of traversal of the
liquid sample along EXAMPLE 4
longitudinal edges of strips cut using a slitter. Conjugation of
Theophylline and HRP Into a reaction flask was introduced 8.1 mg of 1-
Claims methyl-3-(3'-carboxypropyl)xanthine, 3.8 mg of   40 NHS, 6.7 mg EDAC
and 125 pil DMF and the              1. A device for use in a
chromatographic system r . toire allowed to stand overnight at room
wherein a component of a mixture is partitioned tor.:<rature.
between a liquid phase and an immobile phase, To four 1.3 ml samples of
HRP-oxyamine (1 mg)     said device comprising at least one chromatog- from
Example 3 in 0.1 M sodium carbonate, pH    45   raphic strip consisting
essentially of a bibulous 9.0 was added varying amounts of the ester
material, wherein in said system said liquid phase prepared above to
provide for preparations          forms a front traversing at least a
portion of said having mole ratios of theophylline to HRP of 400;   strip,
said strip having a body and at least one 200, and two of 100 3ach. Into
the first reaction   longitudinal edge lying in a direction substantially
mixture (400 mole ratio) was added 0.217 ml of   50   correspor ..ng to the
direction of traverse of said DMF and 66 ill of the above ester in 8.25 pi
liquid phase characterised in that the longitudinal increments over a
period of about 2 hrs. Into the   edge of said strip has the characteristic
that the second react on mixture (200 mole ratio), 0.238 ml  relationship
of the pores within the bibulous 



of DMF was added and 33 p1 of the ester added       material is
substantially the same near the cut incrementally in 8.25 pi increments.
Into the third   55   edge as the relationship of the pores in the body
reaction niixLure (100 mole ratio), 0.24 ml of DMF  of said strip and
wherein said strip has straight was added and 16.5 pi of the ester added in
8.2 pi  edges that have not been treated with a chemical increments, while
in the final reaction mixture     that can control the shape of the
traversing front; (100 mole ratio), no DMF was added, and 8.25 pi     and
is not a strip that is a.5 mm wide by 90 mm of the ester was added in 2.1
pi increments.   60   long, made of chromatography grade filter paper,
During the addition, the temperature was main-      containing
antitheophylline coupled thereto with tained at 4', and the mixture then
allowed to stand  carbonyldiimidazole and a 49 mgiml solution of overnight
at 4~.                                    antitheophylline, and having its
longitudinal edge The reaction mixtures were then worked up by      cut
with a laser. chromatography on G-25 Sephadex with stan-   65       2. The
device of Claim 1 wherein said strip is cut    IIII 111111111111111111111
11I .9               EP 0164194'B1.                       10 from a sheet
of said bibulous material by non-       Carbonyidiimidazol und einer 49
mg/ml L6sung compress.'e cutting means.                           von
Antitheophyilin daran gekuppelt, enthailt, und.. 3. The device of Claim 1
or Claim 2 wherein a      dessen Langsrand mit einem Laser geschnitten
member of a sp.ecific binding pair is non-diffu-     wurde. sively bound to
said strip.                     5      2. Vorrichtung nach Anspruch 1,
worin der 4. The device of Claim 3 wherein the member of     Streifen mit
nicht-zusanimnenpressenden Schnei- the specific binding pair is an antigen
or an        demitteln aus einem  Bogen des saugfahigen antibody.
Materials geschnitten wird. 5. The immunochrornatographic device of Claim
3. Vorrichtung nach Ansprucn 1 oder Anspruch 3 or Claim 4 wherein the
device is turther bound to   1C   2, worin ein Mitglied eines spezifischen
Bindungs- a member of a signal producing system.               p_. ires
nicht-diffundierbar an den Streifen gebun- 6. A method for preparing the
chromatographic      den ist. strip of Claim 1 from a sheet of bibulous
material,    4. Vorrichtung nach Anspruch 3, worin das characterised in
that it comprises cutting the       Mitglied des spezifischen
Bindungspaares ein longitudinal edgesof saidstripsfrom said sheet by    15
Antigen oder ein Antikorper ist. non-compressive cutting means.
5. Immunochromatographische  Vorrichtung 7. A method of Claim 6 wherein
said non-           nach Anspruch 3 oder Anspruch 4, worin die compressive
cutting means is a laser beam.           Vorrichtung weiter an ein Mitglied
eines Signal- 8. A paper chromatographic strip characterised
erzeugenden Systems gebunden ist. in that said strip has a substantially
non-com-    20  6. Verfahren zur Herstellung des chromatogra- rressed
longitudinal edge and wherein the strip      phischen Streifens nach
Anspruch 1 aus einern Y ~as straight edges that have not been treated with
Bogen saugfahigen Materials, dadurch gekenn- a chemical that can control
the shape of the         zeichnet, da! es das Schneiden der Langsrsnder
traversing front; and                                der Streifen aus dem
Bogen durch nichtzusam- is not a strip that is 4.5 mm wide by 90 mm long,
25    menpressende Schneidemittel urnfallt. made of chromatography grade
filter paper, con-        7. Verfa'iren nach Anspruch 6, worin die nicht-
taining antitheophviline coupled thereto with car-   zusammenpressenden
Schneidemittel ein Laser- bcnyidiimidazole and a 49 mg/ml solution of
strahl sind. antitheophylline, and having its longitudirn.. edge    8.
Chromatographischer   Papierstreifen. cut with a laser.
30   dadurch gekennzeichnet, dalI der Streifen einen 9. A diagnostic kit,
which comprises-              im   wesentlichen   nichtzusammengepregten
(a) the device of Claim 3 or Claim 4,              Langsrand aufweist, und
worin der Streifen (b) a member of said specific binding pair bound
gerade Rander hat, die nicht mit einer Chemikalie to a member of a signal
producing system, and        behandelt worden sind, die die Form der durch-
(c) any other members of said signal producing    35    wandernden Front
beeinflussen kann; und system.
daB er nicht ein Streifen ist, der 4,5 mm breit auf 90 mm lang ist,
hergestelit aus Filterpapier chro- Patentanspruche
matographischer Gute, das Antitheophyllin, mit Carbonyldiimidazoi und einer
49 mg/ml Losung 1. Vorrichtung zur Verwendung in einem chro-   40   von
Antitheophyllin daran gekuppelt, enthalt, und matographischen System, worin
eine Kompo-            dessen Langsrand mit einem Laser geschnitten <
ente einer Mischung zwischen einer flOssigen        wurde. \hase und einer
unbeweglichen Phase verteilt             9. Diagnostisches Kit, das umfaSt
wird, wobei die Vorrichtung wenigstens einen           (a) die Vorrichtung
nach Anspruch 3 oder chromatographischen Streifen umfalt, der im    45
Anspruch 4, wesentlichen aus einem  saugfahigen Material           (b) ein
Mitglied des spezifischen Bindungspaa- besteht, worin in dem System die
flussige Phase      res, gebunden an ein Mitglied eines Signal-erzeu- eine
Front bildet, die mindestens einen Teil des     genden Systems und
Streifens durchwanden, wobei dieser Streifen           (c) irgendwelche
andere Mitglieder des Signal- 



einen Korper und wenigstens einen Langsrand    50   erzeuge- en Systems.
aufweist, der in einer Richtung liegt, die im wesentlichen der Richtung der
Durchwanderung         Revendications der flussinen Phase entspricht,
dadurch gekenn- zeichnet, daG der Langsrand des Streifens die          1.
Dispositif destine a Wtre utilise dans un Characteristik aufweist, daB das
Verhaltnis der   55   systeme chromatographique, dans lequel un Pcren
innerhalb des Saugfahigen Materials in der     constituant d'un melange est
partage entre une Nahe des geschnittenen Randes im wesentlichen
phaseliquideetunephaseimmobile,leditdisposi- das gleiche ist wie das
Verhaltnis der Poren im      tif comprenant au moins une bande chromatogra-
Korper des Streifens, und worin der Streifen         phique consistant
essentiellement en une matiere gerade Rander hat, die nicht mit einer
Chemikalie   60   absorbante, ladite phase liquiae formant dans behandelt
worden sind, die die Form der durch-       ledit systeme un front
parcourant au moins une wandernden Front beeinflussen kann; und
partie de ladite bande, ladite bande comprenant das er nicht ein Streifen
ist, der 4,5 mm breit auf  un corps et au moins un bord longitudinal
s'eten- 90 mm lang ist, hergestellt aus Filterpapier chro-   dant dans une
direction correspondant pratique- matographischer Gute, das
Antitheophyllin, mit   65    ment 6 la ulrection de parcours de ladite
phase    2  11            EP  0164194  Bi                      12        C
L       S liquide, caracteiris6 en ce que le bord longitudinal   6. Proc6de
de preparation de la bande chroma- de ladite bande possede la particularite
que la      tographique suivant la revendication 1 A partir relation entre
les pores a I'int6rieur de la matibre  d'une feuille de matibre absorbante,
caracterise absorbante est pratiquement identique, pres du        en ce
qu'il consiste a couper les Lords longitudi- bord de coupe, a la relation
entre les pores dans ic    5    naux desdites bandes dans ladite feuille
par des corps de ladite bande, ladite bande ayant des         moyens de
coupe non conipressifs. bords drc;ts qui n'ont pas ete traites avec une
7. Procede suivant la revendication 6, dans substance chimiquespouvant
reguler la forme du        lequel les moyens de coupe non compressifs front
de parccurs; et                                 consistent en un faisceau
laser. n'est pas urie bande qui posseue une largeur de    to  8. Bande
chromatographique  en  papier, 4,5 mm pour une longueur de 90 mm,
ccnstituee         c. .actdrisoe en ce qu-elle possbde un bord longi- de
papierfiltre de qualite pour chromatographie,      tudinal pratiquement non
comprim6 et des bo.ds contenant de l'antitheophylline couplee A du car-
droits qui n'ont'pas 6te traites avec une substance bonyidiimidazole et une
solution a 49 mg/ml           chimique qui peut reguler la forme du front
de d'antitheophylline, et ayant son bord longitudinal   f5   parcours; et
coupe au moyen d'un laser.                              n'est pas une bande
qui poscede une largeur de 2. Dispositif suivant la revendication 1, dans
4,5 mm pour une longueur de 90 mm, constitute lequel la bande est coup6e
dans une feuille de la     de papierfiltre de qualit6 pour chromatographie,
matibre absorbante par des moyens de coupe            contenant de
l'antitheophylline couplee A du car- non compressifs.
20    bonyldiimidazole et une solution a 49 mg/mI 3. Dispositif suivant la
revendication 1 ou la      d'antitheophylline, et ayant son bord
longitudinal ,-..evendication 2, dans lequel un element d'une         coupe
au moyen d'un laser. paire A liaison specifique est Hii, sans possibilite
9. Kit de diagnostic, qui comprend: de diffusion, a la bands.
(a) le dispositif suivant la revendication 3 ou la 4. Dispositif suivant la
revendication 3, dans    25   revendication 4, lequel l[element de la paire
a liaison sp6cifique est   lb) un 6:ament de la paire a liaison specifique
lie un antigene ou un anticorps.                          a un membre d'un
systbme engendrant un signal, 5. Dispositif immuinochromatographique sui-
et vant la revendication 3 ou la revendicatic  4. qui      (c) n'importe
quels autres membres dudit sys- est en outre relib a un element d'un
.yst~me    JO   tbme engendrant un signal. engendrant un signal. 35 40 45
50 5j 60 65 7    


