
EP 0 388 170 B1 Description This invention is directed to a device and a
method of making it, wherein the wettability of the surface of a liquid
transport device is controlled by a coating applied thereto. 5
Capillary transport zones have been provided to convey drops of patient
sample along a path to a test area such as is provided by an ion-selective
electrode, and/or to a drop of reference liquid to form, e.g., an
electrically conductive interface. Examples of such arrangements are shown
in US-A-4233029 and US-A- 4310399. In US-A-4233029, opposing surfaces which
are spaced apart by a capillary distance are held to- gether, with such a
spacing, by means of adhesive. In US-A-4310399, the surfaces are said to be
joined with 10  their capillary spacing, by the use of ultrasonic bonding.
To permit such bonding, plastics materials are pre- ferred. Highly
preferred plastics materials are those which are readily manufacturable and
provide adequate sup- port when used in a test element containing such a
capillary transport zone. The problem has been that the material of choice,
relative to these manufacturing considerations, is polystyrene, which has a
serious disad- 15  vantage, namely, that it is not readily wetted by the
patient samples of choice. Thus, polystyrene typicallyforms a high
equilibrium contact angle with water and [err] specifically [err] and [err]
respectively, for a typical poly- styrene. Such poor wettability tends to
make the flow behavior of patient sample through the transport zone,
erratic and unpredictable. Although geometric surfaces on the polystyrene
can be used to overcome such er- ratic behavior, a more convenient
construction of the transport zone would be one in which the surface is in-
20  herently more wettable. In such a case, the need for geometric surface
designs would be avoided. Prior to this Invention, it has been difficult to
find a plastics material which is both more wettable and has the
manufactur- ability of plastics material like polystyrene. Although wetting
agents have been applied to the polystyrene in an effort to solve the
wettability problem, these agents in turn tend to have the problem of
interacting with the patient sample in one way or another. 25   For
example, a physical interaction of swelling occurs when using gelatin as
the wetting agent as described in US-A-4549952. This swelling has an
advantageous function of Increasing the viscosity of the flowing liquid.
However, It also requires careful spacing tolerances, lest the gelatin
swell to the point of preventing necessary liquid flow. According to WO
88/07 666 surface active agents are used to solve the wettability problem.
It is therefore an object of the present invention to provide a wetting
agent which solves the wettability 30  problem of the polystyrene, while
remaining inert to the patient sample. Furthermore, the wetting agent has
the fortuitous property of being an adhesive forthe bonding together of
plastics parts used to form the trans- port zone. As such, It can be coated
in a single pass to provide both the joining function and the wetting
function. More specifically, in accordance with one aspect of the present
invention, there is provided a device pro- viding a liquid transport zone
for moving liquid along a path by capillary action, the zone comprising
opposing 35  surfaces joined together so as to provide a capillary spacing
between the surfaces, each surface comprising a supporting material having
an equilibrium contact angle with serum which is greater than about [err]
or less than about 300, characterized in that at least one of the opposing
surfaces is coated in at least a portion of the transport zone with an
adhesive capable of bonding togetherthe supporting material of-the
surfaces, the adhesive, when 40  cured, having an equilibrium contact angle
with serum that is less than about 80 and greater than about 300. In
accordance with another aspect of the invention, there is provided a method
of making a device con- taining a liquid transport zone capable of
transporting patient sample through the zone via capillary action, the zone
comprising opposing surfaces joined together so as to provide a capillary
spacing between the sur- faces, each surface comprising a supporting
material having an equilibrium contact angle with serum which 45  Is
outside the range of about [err] to about [err] the method comprising the
steps of a) providing the supporting material configured with the opposing
surfaces; b) coating at least a portion of the supporting material of at
least one of the surfaces with an adhesive capable of bonding together the
supporting material of the surfaces, the adhesive, when dry, having an 50
equilibrium contact angle with serum that is less than about 80 and greater
than about 30, some of the adhesive being applied in at least a portion of
the area of the transport zone; c) joining the supporting material; and d)
curing the adhesive. It Is an advantageous feature of the invention that a
readily manufacturable plastics material having an 



55  equilibrium contact angle with serum which is greater than about [err]
can be used to manufacture liquid trans- port devices without sacrificing
surface wettability properties and without requiring the use of a coating
whose swelling properties requires careful maintenance of tolerances. It Is
a related advantageous feature of the invention that such a liquid
transport device can be manufactured 2    EP0388170 B1 without always
requiring complicated geometric surface designs to aid in control of liquid
flow. It Is anotheradvantageous feature of the invention that such a liquid
transport device can be manufactured from such plastics material without
requiring coating steps which are separate and distinct from the steps al-
5   ready used in the manufacture. The present Invention will now be
described by way of example only with reference to the accompanying
drawings In which: Figure 1 isa partially schematic illustration of the
effect created by adhesive in accordancewith the present Invention, on the
equilibrium contact angle of serum, when the adhesive is applied to the
underlying plas- 10     tics support; Figure 2 is a plan view of a useful
liquid transport device prepared in accordance with the present invention;
Figure 3 is a fragmentary sectioned view taken along the line III-III of
Figure 2; Figure 4 is a sectioned view taken along the line IV-IV of Figure
2; and Figure 5 is a plan view of the bottom member of the transport device
Illustrated in Figure 2, and illustrating 15     the method of the
invention as applied to the device shown In Figure 2. The invention is
described in connection with Its use with a preferred liquid transport
device, namely, an ion-selective test element useful in clinical analysis,
constructed preferably from plastics material. In addition, it is useful in
any liquid transport device wherein two opposing surfaces are assembled
together using an ad- hesive to bond them together. It is further useful
with any materials the surface of which has undesirable wet- 20  ting
characteristics, be they relatively unwettable, such as most plastics
materials, or too wettable, such as glass wherein the equilibrium contact
angle for water is about 5. As used herein, "adhesive refers to any
material, applied either as a liquid ora pre-coated solid layer, which will
cause two surfaces to adhere to each other after proper curing. Because of
the nature of the invention, those two surfaces are preferably those used
In the preparation of the liquid transport device. 25      As used herein,
"curing" means that sequence of events which is needed to renderthe
adhesive operative to hold surfaces together. The exact steps vary,
depending on the adhesive used. Forthe preferred adhesives hereinafter
enumerated, the curing proceeds by heating the adhesive until it is liquid
(if not already at that tem- perature), and then cooling It until it
solidifies. Referring initially to Figure 1, a support material 10 is
shown. This illustrates that liquids to be transported 30  do not readily
wet the support material 10 of choice, for example when the material is
made from a plastics material such as polystyrene. A drop D of a liquid to
be transported, for example, water or serum, If placed on a nominally
smooth surface 12 of support material 10, makes an equilibrium contact
angle [err] with the surface 12, that Is, as noted above, 870 for water and
[err] for serum. This is quite unwettable, and renders difficult the
control of liquid spreading over surface 12. 35      However, when a
coating 20 of the adhesive according to the invention is formed on such
surface 12, the equilibrium contact angle of a drop D' of the same liquid
is reduced to angle [err] which is a value of between about [err] and about
[err] most preferably, between [err] and [err] depending on which adhesive
is selected. As noted, any adhesive is useful if it is capable of bonding
the support materials used to form the opposing surfaces of the capillary
transport zone, and provides the desired wettability. Preferred are
polyester adhe- 40  sives, particularly those described in US-A-4352925,
US-A-4416965 and US-A-4140644. Thus, particularly preferred are
terephthalate polyester adhesives prepared from glycols, and most
particularly those polyesters comprising 30 to 50 mole percent of recurring
units derived from diethylene glycol and 50 to 70 mole percent of recurring
units derived from ethylene glycol making up the glycol-derived portion of
the polyester and 100 mole percent terephthalic acid making up the
acid-derived portion of the polyester, although units derived from 45
other acids, especially aromatic and alicyclic acids, and combinations of
acids, are also expected to be useful. It is further expected that useful
adhesives include the hot melt adhesives of US-A-4193803, and that small 



amounts of other glycols and acids can be incorporated In the polymers
without destroying the required ad- hesive and wettability properties. In
general, polyesters having recurring units derived from other poly(alkylene
glycol) monomers, e.g., tri- 50  ethylene glycol, tetraethylene glycol,
dipropylene glycol, tripropylene glycol, etc., and other ether monomers
such as the 1,4-bis(2-hydroxyethoxy)cydohexane of US-A-4193803 can be
partially or fully substituted for the diethylene glycol recurring units of
US-A-4352925 as well as polylmides and polyester imides wherein any of the
oxygen atoms in the poly(alkylene glycol) and/or other glycol monomers
recurring units are replaced with imine groups, i.e., units derived from
imine monomers such as 3,3'-iminobis(propylamine), 2,2'-iminodiethanol, 55
2,2'-oxybis(ethylamine), 2-(2-aminoethylamino)ethanol, etc. In addition, a
percentage of the glycol can be an alkylene glycol other than ethylene
glycol, for example, neopentyl glycol, as is described in US-A-4140644. A
currently preferred adhesive is poly(ethylene-co-2,2'-oxydiethylene (63/37)
terephthalate), i.e., as can be obtained under the trademark "Kodabond
5116" adhesive polyester from Eastman Kodak Company. Ex- ample 1 of
US-A-4352925 illustrates a preparation for this preferred adhesive. The
adhesives of the invention 3    EP0388170B1 all can be prepared by the
techniques described in US-A-4352935 and US-A-4193803. Other preferred
adhesives include poly(2,2-dimethyl-1,3-propylene-co-2,2'-oxydiethylene
(80/20) tereph- thalate) and
poly(2,2-dimethyl-1,3-propylene-oo-2,2-oxydiethylene (50/50)
terephthalate). 5      Another advantage of the aforementioned adhesives is
that they coat hydrophobic surfaces without loss of any deliberate surface
features. Figures 2 to 4 are representative of the type of capillary liquid
transport devices 110 which can be made using the present invention. Others
will readily be apparent from this example. The device is an ion-selective
electrode (ISE) test element for potentiomehic determination of ionic
analytes, using two identical ion-selective 10  electrodes 114 and 114', as
shown in Figures 2 and 3. These are adhered by an adhesive layer 115 to the
under surface 113 of a support material 132 (Figure 3). Upper surfaces 136
and 170 of material 132 are part of one of the opposing surfaces which
provides the capillary action to move the liquid. The other opposing
surface is surface 134 of support material 130, which is joined at
interface 90 to support material 132. Liquid access apertures 142 and 144
are provided in material 130 (Figures 2 and 3). Further details of this
device and its 15  use are provided in US-A-4473457. The capillary spacing
of transport zone 140 is then the distance h in the ion bridge portion 152,
which expands to h' in the vicinity of apertures 160. Figure 5 illustrates
a preferred method of manufacture. The entire exposed surface of support
material 132 is coated in a single pass with the adhesive (shown as
speckles), so that not only does it occur at the portions which bind to
support material 130, but also on the liquid flow surfaces of the transport
zone. (Vert- 20  ically extending surfaces such as 141 and 143 can also be
coated, and also surface 122 of apertures 121, or apertures 160, but this
is optional.) The other support member 130 (Figure 3) is then joined to
member 132 at interface surfaces 90 (Figures 3 and 4) and the adhesive is
allowed to cure by cooling to room temperature. The dried adhesive coating
20 on the surfaces 136, 170 and 134 of zone 140 then acts to improve the
wettability and flowcharacteristics of zone 140 when liquid (e.g., an
aqueous solution orserum) is added. More 25  specifically, the following
table illustrates the improvement in the equilibrium contact angle, a
standard meas- ure of wettability, on the noted support material, using the
adhesives according to this invention. The blood serum was a single sample
arbitrarily chosen from a normal patient having no known disease condition.
The water was de-ionized water. 30 35 40 45 50 55 4   



EP0388170B1 Table of Equilibrium Contact Angles Support 5
Polystyrene          Glass When wetted with:  When wetted with: Coating
Material  Water       Serum    Water        Serum Uncoated-Control  [err]
[err]       [err]          [err] 10 Poly[ethylene- co-2,2'- oxydiethylene
(63/37) .15    terephthalate] (Extruded)         72        [err]
[err]    [err] Poly[2,2- dimethyl-1,3- 20    propylene-co- 2,2'-
oxydiethylene (80/20) terephthalate]**  71-72*** N.A.        [err] 25
Poly[2,2- dimethyl-1,3- propylene-co- 2,2'- 30     oxydiethylene (50/20)
terephthalate]**  [err]         [err] *The variation here depended upon
whether the sample 35    was air-dried or oven-dried. **Unlike the first
polymer coating of this table, these were prepared for testing by coating a
7.5 wt % solution of the noted polymer in dichloromethane and 40    spin
coating onto the support.  These coatings were either air dried at room
temperature or oven dried for one hour at [err]  The dichloromethane
solvent roughened up the underlying polystyrene, making the contact angle
impossible to measure for that material. 45 ***These are assumed to be the
same as the values obtained using a glass substrate. ****These are assumed
to be the same as the values 50    obtained using a polystyrene substrate.
The values of 70 to [err] are adequate for satisfactory flow. Values of
[err] to 70 are also useful, and actually preferred in some uses. The
adhesive has been shown to be very effective in providing controlled flow
of biological liquids, without 55  swelling such as can cause the capillary
zone to become plugged. Dimensional tolerances of spacing h and h' and of
coating 20 are of no concern, except that the adhesive coating should not
completely fill the capillary zone. Alternatively, not shown, the adhesive
can be applied to just one of the two opposing surfaces to improve
wettability of Just that surface. 5 



EP 0 388 170 B1 Still further, a geometric design (not shown) such as is
shown in US-A-4618476 can be coated with the adhesive of this invention to
achieve excellent liquid flow properties. 5 Claims 1. Adevice providing a
liquid transportzone (140) formoving liquid along a path by capillary
action, the zone (140) comprising opposing surfaces (134, 136, 170) joined
together so as to provide a capillary spacing 10      between the surfaces
(134, 136, 170), each surface (134, 136, 170) comprising a supporting
material (130, 132) having an equilibrium contact angle with serum which is
greater than about [err] or less than about [err] characterized in that at
least one of the opposing surfaces (134, 136, 170) is coated in at least a
portion of the transport zone (140) with an adhesive capable of bonding
together the supporting material 15      (130, 132) of the surfaces (134,
136, 170), the adhesive, when cured, having an equilibrium contact angle
with serum that is less than about [err] and greater than about [err] 2.  A
device according to claim 1, wherein the adhesive is also disposed between
the supporting material (130, 132) of the surfaces (134, 136, 170) where
they are joined together. 20 3. A device according to claim 1 or 2, wherein
the cured adhesive provides an equilibrium contact angle with serum that is
between about [e]rr] and about 75. 4. A device according to any one of
claims 1 to 3, wherein the adhesive comprises an amorphous polyester 25
comprising a glycol and terephthalic acid, having from about 30 to about 50
mole percent of Its recurring glycol units being derived from diethylene
glycol, and from about 50 to about 70 mole percent of its re- curring
glycol units being derived from ethylene glycol. 5. A device according to
claim 4, wherein the adhesive is poly[ethylene-co-2,2-oxydiethylene
terephtha- late]. 30 6. A device according to claim 1 or 2, wherein the
adhesive is selected from the group consisting of
poly[ethylene-co-2,2'-oxydiethylene terephthalate]; and
poly(2,2-dimethyl-1,3-propylene-co-2,2'- oxydiethylene terephthalate). 35
7. A method of making a device according to claim 1 containing a liquid
transportzone (140) capable of trans- porting patient sample through the
zone (140) via capillary action, the zone (140) comprising opposing
surfaces (134, 136, 170) joined together so as to provide a capillary
spacing between the surfaces (134, 136,170), each surface (134,136,170)
comprising a supporting material (130,132) having an equilibrium contact
angle with serum which is outside the range of about [err] to about [err]
40            the method comprising the steps of a) providing the
supporting material (130,132) configured with the opposing surfaces
(134,136,170); b) coating at least a portion of the supporting material
(130, 132) of at least one of the surfaces (134, 136,170) with an adhesive
capable of bonding together the supporting material (130, 132) of the sur-
faces (134, 136, 170), the adhesive, when dry, having an equilibrium
contact angle with serum that Is 45        less than about 80 and greater
than about 300, some of the adhesive being applied in at least a portion of
the area of the transport zone (140); c) joining the supporting material
(130, 132); and d) curing the adhesive. 50  8. A method according to claim
7, and further including the step of applying the adhesive to the
supporting material (130, 132) of one of the surfaces (134, 136, 170) at
locations designed to contact the supporting material (130, 132) of the
other of the surfaces (134, 136, 170), so that in step c), the supporting
material (130, 132) are joined together by the adhesive disposed between
them. 55 9. A method according to claim 8, wherein the adhesive is applied
to the opposing surface and to the con- tacting locations in a single pass.



10. A method according to claim 7 or 8, wherein the adhesive comprises an
amorphous polyester of a glycol 6    EP 0 388 170 B1 Still further, a
geometric design (not shown) such as is shown in US-A-4618476 can be coated
with the adhesive of this invention to achieve excellent liquid flow
properties. 5 Claims 1. A device providing a liquid transportzone (140)
formoving liquid along a path by capillary action, the zone (140)
comprising opposing surfaces (134, 136, 170) joined together so as to
provide a capillary spacing 10      between the surfaces (134, 136, 170),
each surface (134, 136, 170) comprising a supporting material (130, 132)
having an equilibrium contact angle with serum which is greater than about
80 or less than about 300, characterized in that at least one of the
opposing surfaces (134, 136, 170) is coated in at least a portion of the
transport zone (140) with an adhesive capable of bonding together the
supporting material 15      (130, 132) of the surfaces (134,136,170), the
adhesive, when cured, having an equilibrium contact angle with serum that
is less than about [err] and greater than about 30. 2. A device according
to claim 1, wherein the adhesive is also disposed between the supporting
material (130, 132) of the surfaces (134, 136, 170) where they are joined
together. 20 3.  A device according to claim 1 or 2, wherein the cured
adhesive provides an equilibrium contact angle with serum that is between
about [err] and about [err] 4.  A device according to any one of claims 1
to 3, wherein the adhesive comprises an amorphous polyester comprising a
glycol and terephthalic acid, having from about 30 to about 50 mole percent
of its recurring 25      glycol units being derived from diethylene glycol,
and from about 50 to about 70 mole percent of its re- curring glycol units
being derived from ethylene glycol. 5. A device according to claim 4,
wherein the adhesive is polylethylene-co-2,2-oxydiethylene terephtha-
late]. 30 6. A device according to claim 1 or 2, wherein the adhesive is
selected from the group consisting of polylethylene-co-2,2'-oxydiethylene
terephthalate]; and poly(2,2-dimethyl-1,3-propylene-co-2,2'- oxydiethylene
terephthalate). 35  7.  A method of making a device according to claim 1
containing a liquid transportzone (140) capable of trans- porting patient
sample through the zone (140) via capillary action, the zone (140)
comprising opposing surfaces (134,136,170) joined together so as to provide
a capillary spacing between the surfaces (134, 136,170), each surface
(134,136, 170) comprising asupporting material (130,132) having
anequillbrium contact angle with serum which is outside the range of about
30 to about 800, 40            the method comprising the steps of a)
providing the supporting material (130,132) configured with the opposing
surfaces (134, 136,170); b) coating at least a portion of the supporting
material (130, 132) of at least one of the surfaces (134, 136, 170) with an
adhesive capable of bonding together the supporting material (130, 132) of
the sur- faces (134, 136, 170), the adhesive, when dry, having an
equilibrium contact angle with serum that is 45        less than about 80
and greater than about [err] some of the adhesive being applied in at least
a portion of the area of the transport zone (140); c) joining the
supporting material (130, 132); and d) curing the adhesive. 50 8. A method
according to claim 7, and further Including the step of applying the
adhesive to the supporting material (130, 132) of one of the surfaces (134,
136, 170) at locations designed to contact the supporting material (130,
132) of the other of the surfaces (134, 136, 170), so that In step c), the
supporting material (130,132) are joined together by the adhesive disposed
between them. 55 



9.  A method according to claim 8, wherein the adhesive is applied to the
opposing surface and to the con- tacting locations in a single pass. 10. A
method according to claim 7 or 8, wherein the adhesive comprises an
amorphous polyester of a glycol 6    EP0388170B1 and terephthalic acid,
having from about 30 to about 50 mole percent of its recurring glycol units
being derived from diethylene glycol, and from about 50 to about 70 mole
percent of its recurring glycol units being derived from ethylene glycol. 5
11. A method according to claim 10, wherein the adhesive is
poly[ethylene-co-2,2 -oxydiethylene terephtha- latel. 12. A method
according to claim 7, wherein the adhesive is selected from the group
consisting of poly[ethylene-co-2,2'-oxydiethylene  terephthalate][;  and
poly(2,2-dimethyl-1,3-propylene-co-2,2- oxydiethylene terephthalate).
Patentansprflche 1. Vorrichtung mit elner Flflssigkeits-Transportzone (140)
zur Fortbewegung elner FlfIssigkeit langs sines Weges durch
Kapillarwirkung, in der die Zone (140) einandergegen(uberliegende
Oberflichen (134,136, 170) aufweist, die miteinander verbunden sind,
derart, daS sie elnen Kapillarabstand zwischen den Ober- flfchen (134, 136,
170) bilden, wobel esne jede OberflAche (134, 136,170) ein stftzendes
Material (130, 20      132) aufweist mit elnem Gleichgewichts-Kontaktwinkel
gegenuber Serum, der graBer als etwa 800 oder kleiner als etwa 300 ist,
dadurch gekennzeichnet, daB mindestens eine der einander
gegenulberliegenden Oberfliachen (134,136, 170) In mindestens einem Tell
der Transportzone (140) mit einem Klebstoff beschichtet ist, der das stOt-
zende Material (130, 132) der Oberflachen (134, 136, 170) zu verbinden
vermag, wobei der Klebstoff, 25      wenn er gehartet wird, einen
Gleichgewichts-Kontaktwinkel gegenfuber Serum aufweist, derkleiner ist als
etwa 800 und gr5Ber als etwa 300. 2.  Vorrichtung nach Anspruch 1, in der
der Klebstoff auch zwlschen dem st(tzenden Material (130, 132) der
OberflAchen (134, 136, 170) angeordnet ist, wo diese miteinander verbunden
sind. 30  3.  Vorrichtung nach Anspruch I oder 2, in der der gehArtete
Klebstoff einen Gleichgewichts-Kontaktwinkel gegenfber Serum bildet, der
zwischen etwa 650 und etwa 750 liegt. 4. Vorrichtung nach einem der
Ansprfiche 1 bis 3, in der der Klebstoff elnen amorphen Polyester umfalt,
der aufgebaut ist aus einem Glykol und Terephthalsaure mit etwa 30 bis etwa
50 Mol-% wiederkehrenden 35      Glykoleinheiten, die sich von
Diethylenglykol ableiten und etwa 50 bis etwa 70 Mol-% wiederkehrenden
Glykoleinheiten, die sich von Ethylenglykol ableiten. 5. Vorrichtung nach
Anspruch 4, in derder iiebstoff aus
Polylethylen-co-2,2'-oxydiethylenterephthalatI be- steht. 40 6. Vorrichtung
nach Anspruch I oder 2, in der der Klebstoff ausgewihIt ist aus der Gruppe
bestehend aus Poly[ethylen-co-   2,2'-oxydisthylenterephthalat];   und
Poly(2,2-dimethyl-1,3-propylen-co-2,2'- oxydiethylenterephthalat). 45  7.
Verfahren zur Herstellung einerVorrichtung nach Anspruch I mit einer
Flissigkeits-Transportzone (140), die eine Probe elnes Patlenten durch die
Zone (140) mittels Kapillarwirkung zu transportleren vermag, wobel die Zone
(140) einander gegenfberliegende OberflAchen (134, 136, 170) aufweist, die
derart mit- elnander verbunden sind, dal sle einen Kapillarabstand zwischen
den Oberflichen (134, 136, 170) bil- den, wobel eine jede Oberflache (134,
136, 170) ein stiitzendes Material (130, 132) umfallt, mit elnem 50
Gleichgewichts-Kontaktwinkel gegenober Serum, der aufterhalb des Bereiches
von etwa 300 bis etwa 80 liegt, wobel das Verfahren die folgenden Stufen
aufweist a) Bereitstellung des st~tzenden Materials (130,132), das mitden
einandergegenlberliegenden Ober- flachen (134, 136, 170) ausgestaltet ist;
55         b) Beschichten mindestens eines Telles des stftzenden Materials
(130, 132) mindestens elner der 



Oberfiichen (134, 136, 170) mit einem Klebstoff, der das stftzende Material
(130, 132) der Oberfla- chen (134,136,170) zu verbinden vermag, wobel der
Klebstoff im trockenen Zustand einen Gleichge- wichts-Kontaktwinkel
gegen~ber Serum aufweist, der klelner als etwa 800 und gr8Ber als etwa 300
ist, wobel emn Tell des Klebstoffes in mindestens elnem Abschnitt des
Bereiches der Transportzone (140) 7    EP0388170B1 zugefflhrt wird; c)
Zusammenfugen des stutzenden Materials (130, 132); und d) Hirten des
Klebstoffes;. 5 8. Verfahren nach Anspruch 7, das die zusatzliche Stufe des
Aufbringen des Kiebstoffes aufdas stfltzende Material (130, 132) auf elne
der Oberflachen (134, 136, 170) aufweist, und zwar In Positionen, die dazu
bestimmt sind, daB das stutzende Material (130, 132) der anderen OberflAche
(134,136,170) in Kontakt miteinander gelangt, 10      so daB in Stufe c)
das stutzende Material (130, 132) durch den Klebstoff, der zwischen diesem
vertellt Ist, zusammengeffigt wird. 9.  Verfahren nach Anspruch 8, bel dem
der Klebstoff auf die gegenuberliegende Oberflache und die Kon- taktstellen
in einem Arbeitsgang aufgebracht wird. 15 10. Verfahren nach Anspruch 7
oder 8, bel dem der Klebstoff eonen amorphen Polyester aus elnem Glykol und
Terephthalsaure umfaBt, wobei etwa 30 bis etwa 50 Mol-% derwlederkehrenden
Glykoleinheiten sich von Diethylenglykol ableiten und etwa 50 bis etwa 70
Mol-% der wiederkehrenden Glykoleinheiten slch von Ethylenglykol ableiten.
20 11. Verfahren nach Anspruch 10, bei dem der Klebstoff ein
Poly[ethylen-co-2,2'-oxydiethylenterephthalatl ist. 12. Verfahren nach
Anspruch 7, bei dem der lKebstoff ausgewAhlt ist aus der Gruppe bestehend
aus Polyiethylen-oo-2,2'-oxydiethylenterephthalat   ;  und
Poly(2,2-dimethyl-1,3-propylen--co-2,2'- 25      oxydlethylenterephthalat).
Revendications 30  1. Apparell formant une zone (140) de transport de
liquide, destine au deplacement d'un liquide le long d'un trajet paraction
capillaire, la zone (140) ayantdes surfaces opposees (134,136,170) qui
sontraccord6es afin qu'elles torment un espace capillaire entre les
surfaces (134, 136,170), chaque surface (134, 136, 170) ayant une matibre
de support (130, 132) qui a un angle de contact A l'equilibre avec le s6rum
qui est supbrleur A 800 environ ou inferieur A 30, 35
caracterise en ce quo l'une au moins des surfaces opposees (134,136,170)
est revAtue dans une partle au moins de la zone de transport (140) d'un
adhesif capable d'assurer la liaison de la matibre de support (130, 132)
des surfaces (134, 136,170), I'adh6sif, lorsqu'il a durci, ayant un angle
de contact A I'quilibre avec le serum qui oat infbrieur A 80 environ et
superieur a 30 environ. o   2. Appareil selon la revendication 1, dans
lequel l'adhbsif est aussi place entre la matiure de support (130, K>
132) des surfaces (134, 136, 170) qul sont raccordees. 3. Appareil selon la
revendications 1 ou 2, dans lequel I'adhesif durci donne un angle de
contact A l'equilibre avec le serum qui est compris entre environ 65 et 75.
45 4. Appareil selon l'une quelconque des revendications I A 3, dans lequel
l'adhbsif est un polyester amorphe contbnant un glycol et un acide
ter6phtalique, ayant environ 30 A 50 moles pour cent de sea motifs rb-
currents glycol qui sont dbrives d'un di~thyleneglycol et environ 50 & 70
moles pour cent de ses motifs r6currents glycol qui sont derives
d'ethylbneglycol. 50 5. Apparefl selon la revendication 4, dans lequel
l'adhesif est le terbphtalate de poly(ethylbne-co-2,2'- oxydi~thylbne). 6.
Appareil selon la revendicatlon 1 ou 2, dans lequel lFadh6sif est choisi
dans le groupe qui comprend le 



tbrephtalate de poly(ethylbne-co-2,2-oxydiethylbne) et le tbrephtalate de
poly(2,2-dim~thyl-1,3- propylbne-co-2,2'-oxydi6thylbne). 7. Procbd6 de
fabrication d'un appareil selon la revendication 1, comprenant une zone
(140) de transport de liquide capable de transporter un echantillon d'un
patient dans la zone (140) par action capillaire, la 8 I
11111111111111111111111111    EP0 3881708i1 zone (140) ayantdes surfaces
oppos6es (134, 136,170) qui sont raccord6es afin qu'etleforme un espace
capillaire entre les surfaces (134, 138, 170), chaque surface (134, 136,
170) comprenant un mat6riau de support (130, 132) ayant un angle de contact
a l'equillbre avec le serurn qui est en dehors de la plage 5       allant
d'environ 30 A 80, le proced6 comprenant les 6tapes suivantes: a) la
disposition de la matibre de support (130, 132) avec une configuration
ayant lee surfaces oppo- sess (134, 136, 170), b) le revetement d'une
partie au moins de la matiere de support (130,132) sur l'une au moins des
sur- 10        faces (134,136, 170) d'un adhesif capable d'assurer la
liaison de Ia matiere de support (130, 132) des surfaces (134, 136, 170),
I'adhesif, lorsqu'il est sec, ayant un angle de contact a l'6quilibre avec
le se- rum qui est Inferieur A 800 environ et superiour A 30 environ, une
partie de l'adh6elf etant appliquee dans une partbe au moins de la region
de la zone de transport (140), c) le raccordement de la matiere de support
(130, 132), et 15        d) le durcissoment de l'adhesif. 8.  Procede selon
la revendication 7, comprenant en outre une etape d'application de
I'adhesif A la matilre de support(130,132) de l'une des surfaces
(134,138,170) A des emplacements destines A etre au contact de la matibre
de support (130, 132) de l'autre des surfaces (134, 136, 170), 20
Si bien que, dans l'etape c), la matlere de support (130,132) so raccorde A
elle-mOme sous l'action de l'adhesif occupant une position intermediaire.
J.-'    9.  Procede selon la revendication 8, dans lequel l'adhesif est
applique a la surface opposee et aux empla- cements de contact en un soul
passage. 10. Procede selon la revendlcation 7 ou 8, dans lequel l'adhesHf
est un polyester amorphe d'un glycol et de I'acide terephtalique, ayant
environ 30 a 50 moles pour cent de motifs recurrents glycol derives du die-
thylbneglycol et environ 50 a 70 moles pour cent de motifs r~currents
glycol derives d'ethyleneglycol. 11. Procedb selon la revendication 10,
dans lequel l'adhesif est le terephtalate de poly(6thyllne-co-2,2'- 30
oxydlethylene). 12. Procede selon la revendication 7, dans lequel l'adheslf
est choisi dans Is groups qui comprend le tbre- phtalate de
poly(ethylene-co-2,2'-oxydiethylene) et le ter6phtalatb de
poly(2,2-dimethyl-1,3-propylene- co-2,2'-oxydi~thylbne). 35 40 45 50 55
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