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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] This invention relates to a medical diagnostic
device that includes an element for controlling fluid flow
through the device; more particularly, to a device that
facilitates fluid flow through a stop junction.

2. Description of the Related Art

[0002] A variety of medical diagnostic procedures in-
volve tests on biological fluids, such as blood, urine, or
saliva, to determine an analyte concentration in the fluid.
The procedures measure a variety of physical parame-
ters - mechanical, optical, electrical, etc., - of the biolog-
ical fluid.
[0003] Among the analytes of greatest interest is glu-
cose, and dry phase reagent strips incorporating en-
zyme-based compositions are used extensively in clin-
ical laboratories, physicians' offices, hospitals, and
homes to test samples of biological fluids for glucose
concentration. In fact, reagent strips have become an
everyday necessity for many of the nation's estimated
16 million people with diabetes. Since diabetes can
cause dangerous anomalies in blood chemistry, it can
contribute to vision loss, kidney failure, and other seri-
ous medical consequences. To minimize the risk of
these consequences, most people with diabetes must
test themselves periodically, then adjust their glucose
concentration accordingly, for instance, through diet, ex-
ercise, and/or insulin injections. Some patients must test
their blood glucose concentration as often as four times
or more daily.
[0004] One type of glucose measurement system op-
erates electrochemically, detecting the oxidation of
blood glucose on a dry reagent strip. The reagent gen-
erally includes an enzyme, such as glucose oxidase or
glucose dehydrogenase, and a redox mediator, such as
ferrocene or ferricyanide. This type of measurement
system is described in U.S. Pat. 4,224,125, issued on
September 23, 1980, to Nakamura et al.; and U.S. Pat.
4,545,382, issued on October 8, 1985, to Higgins et al.,
incorporated herein by reference.
[0005] Hodges et al., WO 9718464 A1, published on
May 22, 1997, discloses an electrochemical device for
measuring blood glucose that includes two metallized
polyethylene terephthalate (PET) layers sandwiching
an adhesive-coated PET intermediate layer. The metal-
lized layers constitute first and second electrodes, and
a cutout in the adhesive-coated layer defines an elec-
trochemical cell. The cell contains the reagent that re-
acts with the glucose in a blood sample. The device is
elongated, and the sample is introduced at an inlet on
one of the long sides.
[0006] The electrochemical devices for measuring

blood glucose that are described in the patents cited
above, as well as other medical diagnostic devices used
for measuring analyte concentrations or characteristics
of biological fluids, generally share a need to transport
the fluid from a sample inlet to one or more other sec-
tions of the device. Typically, a sample flows through
capillary channels between two spaced-apart surfaces.
A number of patents, discussed below, disclose medical
diagnostic devices and include descriptions of various
methods to control the flow of the sample.
[0007] U.S. Patent 4,254,083, issued on March 3,
1981, to Columbus, discloses a device that includes a
sample inlet configured to facilitate movement of a drop
of fluid sample into the device, by causing a compound
meniscus to form on the drop. (See also U.S. Patent
5,997,817, issued on December 7, 1999 to Crismore et
al.)
[0008] U.S. Patent 4,426,451, issued on January 17,
1984 to Columbus, discloses a multi-zone fluidic device
that has pressure-actuatable means for controlling the
flow of fluid between the zones. His device makes use
of pressure balances on a liquid meniscus at the inter-
face between a first zone and a second zone that has a
different cross section. When both the first and second
zones are at atmospheric pressure, surface tension cre-
ates a back pressure that stops the liquid meniscus from
proceeding from the first zone to the second. The con-
figuration of this interface or "stop junction" is such that
the liquid flows into the second zone only upon applica-
tion of an externally generated pressure to the liquid in
the first zone that is sufficient to push the meniscus into
the second zone.
[0009] U.S. Patent 4,868,129, issued on September
19, 1989 to Gibbons et al., discloses that the back pres-
sure in a stop junction can be overcome by hydrostatic
pressure on the liquid in the first zone, for example by
having a column of fluid in the first zone.
[0010] U.S. Patent 5,230,866, issued on July 27, 1993
to Shartle et al., discloses a fluidic device with multiple
stop junctions in which the surface tension-induced
back pressure at the stop junction is augmented; for ex-
ample, by trapping and compressing gas in the second
zone. The compressed gas can then be vented before
applying additional hydrostatic pressure to the first zone
to cause fluid to flow into the second zone. By varying
the back pressure of multiple stop junctions in parallel,
"rupture junctions" can be formed, having lower maxi-
mum back pressure.
[0011] U.S. Patent 5,472,603, issued on December 5,
1995 to Schembri (see also U.S. Patent 5,627,041), dis-
closes using centrifugal force to overcome the back
pressure in a stop junction. When flow stops, the first
zone is at atmospheric pressure plus a centrifugally gen-
erated pressure that is less than the pressure required
to overcome the back pressure. The second zone is at
atmospheric pressure. To resume flow, additional cen-
trifugal pressure is applied to the first zone, overcoming
the meniscus back pressure. The second zone remains
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at atmospheric pressure.
[0012] U.S. Patent 6,011,307, issued on December
14, 1999, to Naka et al., published on October 29, 1997,
discloses a device and method for analyzing a sample
that includes drawing the sample into the device by suc-
tion, then reacting the sample with a reagent in an ana-
lytical section. Analysis is done by optical or electro-
chemical means. In alternate embodiments, there are
multiple analytical sections and/or a bypass channel.
The flow among these sections is balanced without us-
ing stop junctions.
[0013] U.S. Patent 5,700,695, issued on December
23, 1997 to Yassinzadeh et al., discloses an apparatus
for collecting and manipulating a biological fluid that us-
es a "thermal pressure chamber" to provide the driving
force for moving the sample through the apparatus.
[0014] U.S. Patent 5,736,404, issued on April 7, 1998,
to Yassinzadeh et al., discloses a method for determin-
ing the coagulation time of a blood sample that involves
causing an end of the sample to oscillate within a pas-
sageway. The oscillating motion is caused by alternately
increasing and decreasing the pressure on the sample.
[0015] None of the references discussed above sug-
gest a device in which a flow channel has a stop junction
that is angular in the flow direction as defined in the
claims.

SUMMARY OF THE INVENTION

[0016] This invention provides a medical diagnostic
device for measuring an analyte concentration of a bio-
logical fluid, comprising a capillary flow channel within
the device, in fluid communication with a sample inlet,
the flow channel being adapted for conveying a sample
of the biological fluid in a first direction, from a first re-
gion, proximate to the sample inlet, to a second region,
distal to the sample inlet, the first region having a cap-
illary dimension in a second direction, substantially per-
pendicular to the first direction, the flow channel having
a line scored into it forming a stop junction separating
the first and second regions by a boundary region, so
that the dimension of the boundary region in the second
direction is greater than the capillary dimension of the
first region in the second direction, the device being
characterised in that said line scored in the channel
forms at least a serration that points toward the first re-
gion.
[0017] Note that in the present specification and the
figures, capillaries are shown bounded by parallel
plates. In that case, the "second direction", which has
the capillary dimension, is uniquely determined. Alter-
natively, capillaries of the invention could be cylindrical.
In that case, the second direction is radial, in a planar
circle, or disk, that is perpendicular to the direction of
fluid flow.
[0018] Devices of the present invention provide, in a
flow channel of the device, a stop junction that is angular
in the flow direction. Such a stop junction can be de-

signed with readily-controlled break-through pressure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

Fig. 1 depicts the operation of a stop junction in a
medical device.

Figs. 2 - 5 depict the flow of a fluid in part of a device
of this invention.

Fig. 6 is an exploded perspective view of a device
of this invention.

Fig. 7 is a plan view of the device of Fig. 6.

Fig. 8 is a cross section through the device of Fig. 7.

DETAILED DESCRIPTION OF THE INVENTION

[0020] When fluid flows through a channel, a discon-
tinuity in channel cross section can form a "stop junc-
tion," which can stop the fluid flow, as described in U.S.
Patents 4,426,451; 5,230,866; and 5,912,134. The stop
junction results from surface tension that creates a back
pressure that stops the fluid meniscus from proceeding
through the discontinuity. The stop junction is weak-
ened, and flow thereby enhanced, when the leading
edge of the meniscus encounters the vertex of an acute
angle and is then stretched along the arms of the angle.
This may be described as the angle "pointing" in a di-
rection opposite to the direction of fluid flow.
[0021] This invention relates to a medical diagnostic
device that has a flow channel with a stop junction. The
stop junction is angular in the direction of flow, which
permits fluid in the channel to break through the stop
junction when there is a predetermined pressure differ-
ence across the stop junction. The advantages of such
a controlled break-through stop junction are apparent
from the description that follows.
[0022] Fig. 1 depicts part of a medical diagnostic strip
10 that is a multilayer sandwich. Top layer 12 and bottom
layer 14 sandwich intermediate layer 16. A cutout in in-
termediate layer 16 forms channel 18. Lines 20 and 20A
are scored into the bottom surface of layer 12 and form
in channel 18 stop junctions 21 and 21A, respectively.
Thus, sample S, introduced into channel 18 at sample
inlet 22, stops when it reaches stop junction 21.
[0023] Figs. 2 and 3 depict the part of a medical diag-
nostic strip of Fig. 1 in which stop junctions 21 and 21A
have been modified by adding serrations 24 and 24A,
respectively. Serration 24 forms an acute angle A that
"points" toward sample inlet 22. Figs. 2 and 3 depict
sample S just before and just after it breaks through stop
junction 21, respectively. Note that the breakthrough oc-
curs first at the vertex that points opposite to the direc-
tion of fluid flow. The effectiveness of the serration in
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enhancing flow through a stop junction in a capillary
channel depends on the angle and the length of the legs
that form the angle. The smaller the angle and the longer
the legs, the greater the effectiveness of the serration.
Thus, if the angle is small and the legs long, only a small
hydraulic pressure differential across the scored region
will cause the sample to flow through it. Preferably, an-
gle A is less than about 90° and its axis of symmetry is
aligned with the direction of flow in the channel.
[0024] Stop junction 21A has an angle that points to-
ward end 26 of channel 18 that is opposite inlet 22, and
it would have reduced resistance to the flow of sample
that entered end 26. If the stop junction is to have re-
duced resistance to flow that enters either end of chan-
nel 18 and flows to the other end, then preferably both
stop junctions 21 and 21A have more than one serration,
with at least one pointing in each direction (as shown in
Figs. 6 and 7).
[0025] Figs. 4 and 5 depict the flow of sample through
channel 18 after it has broken through stop junction 21.
In Fig. 4, the sample is stopped at stop junction 21A. In
Fig. 5, sample has passed through stop junction 21A at
its two ends. The breakthroughs occur there, because
although the angles at the two ends are greater than
90°, they are smaller than the angle (i.e., the supple-
ment of the angle that points toward 26) at the center of
serration 24A. A short time after the sample reaches the
position shown in Fig. 5, the sample will pass through
stop junction 21A across the entire width of channel 18.
[0026] Fig. 6 depicts an exploded view of a device 28
for measuring the analyte concentration of a biological
fluid that incorporates a capillary flow channel 30 and
stop junctions 32 and 32A of the present invention. Top
insulating sheet 34 has an electrically conductive sur-
face 36, which is typically a metal, plated on a surface
of insulating sheet 34 by vacuum deposition, sputtering,
electroplating, or any other suitable method for provid-
ing a conductive surface, well known in the art. In from
the longitudinal edges of surface 36 are scored insulat-
ing lines 38 and 38A. Scored lines 38 and 38A extend
through the thickness of surface 36, on the underside of
sheet 34, to provide gaps in the conductive path across
the width of the device.
[0027] Intermediate insulating layer 40 is sandwiched
between conductive surface 36 of top insulating sheet
34 and conductive surface 42 of bottom insulating sheet
44. Intermediate layer 40 is preferably a thermoplastic
sheet with adhesive on both surfaces for adhering to
sheets 34 and 44. Cutout channel 30 in intermediate lay-
er 40 provides - between conductive-coated sheets 34
and 44 - first end 46, second end 48, and an electro-
chemical cell 50 that lies between the two ends. Within
capillary channel 30, a dry reagent coating 49, consist-
ing of buffer, mediator, and enzyme, is shown on con-
ductive surface 42. Alternatively, reagent coating 49
could be deposited on conductive surface 36 instead of,
or in addition to, surface 42. Electrochemical cell 50 is
the region within which is measured an electrical param-

eter of the fluid/reagent combination. The region in
which the reagent is coated generally, but not necessar-
ily, corresponds to the cell 50. The reagent and electro-
chemical cell 50 may be limited to the region within
channel 30 and between scored lines 38 and 38A. Al-
ternatively, the reagent coating (and cell) may extend
over the entire cutout region between the edges of the
device.
[0028] Fig. 7 is a top plan view of the device of Fig. 6.
It is clear from Fig. 7 that scored lines 38 and 38A divide
conductive surface 36 into three regions - 36A, 36B, and
36C - each insulated from the other two. The purpose
of scored lines 38 and 38A is to permit electrical moni-
toring of the filling of channel 30 by an electrically con-
ductive biological fluid sample. By monitoring the elec-
trical resistance between adjoining conductive regions,
such as 36A, 36B, or 36C, 36B, one can determine when
the sample bridges the scored line 38 or 38A that lies
between the regions. Scored lines 38 and 38A form stop
junctions in channel 30 and would stop flow, as shown
in Fig. 1, but for serrations 52 and 52A. Note that serra-
tions 52 and 52A form angles that point both to first end
46 and second end 48 of channel 30. Thus, unlike the
"single" serrations in stop junctions shown in Figs. 2-5,
the serrations in stop junctions 32 and 32A each facili-
tate sample flow in both directions; i.e., whether sample
enters first end 46 or second end 48.
[0029] Fig. 8 is a cross section along the line 8-8 of
Fig. 7. As is clear from Fig. 8, scored lines 38 and 38A
interrupt conductive surface 36 and extend into insulat-
ing sheet 34. Conductive surface 36 is typically gold,
and conductive surface 42 is typically palladium, but
each may alternatively be any other conductive material
that does not react with the reagent or sample and that
can be applied to an insulating surface.

Claims

1. A medical diagnostic device (10) for measuring an
analyte concentration of a biological fluid, compris-
ing a capillary flow channel (18) within the device,
in fluid communication with a sample inlet (22), the
flow channel (18) being adapted for conveying a
sample of the biological fluid in a first direction, from
a first region, proximate to the sample inlet (22), to
a second region, distal to the sample inlet, the first
region having a capillary dimension in a second di-
rection, substantially perpendicular to the first direc-
tion, the flow channel (18) having a line (20) scored
into it forming a stop junction (21) separating the
first and second regions by a boundary region, so
that the dimension of the boundary region in the
second direction is greater than the capillary dimen-
sion of the first region in the second direction, the
device being characterised in that said line (20)
scored in the channel (18) forms at least a serration
(24) that points toward the first region.
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2. The device of claim 1, further comprising, in the sec-
ond region, a measurement area (50), in which is
measured a physical parameter of the sample that
is related to the analyte concentration of the fluid.

3. The device of claim 2, in which the device compris-
es a first layer (12) and a second layer (14), sepa-
rated in the second direction by an intermediate lay-
er (16), in which a cutout in the intermediate layer
forms, with the first (14) and second layers (16), the
sample inlet (22), measurement area (50) and flow
channel (18).

4. The device of claim 3, in which the second region
has a dimension in the second direction that is sub-
stantially the same as the capillary dimension.

5. The device of claim 4, in which the boundary region
comprises a serration (24) scored into the surface
of the first layer (12).

6. The device of claim 3, in which the biological fluid
is electrically conductive, the first (12) and second
layers (14) each have a conductive surface (36, 42)
adjoining the intermediate layer (16), which is an in-
sulating layer, and the flow channel (18) further
comprises a) a dry reagent (49) on the conductive
surface (36, 42) of one of the layers (12, 14) for re-
acting with the sample to yield a change in an elec-
trical parameter that can be related to the analyte
concentration of the fluid; and b) an electrochemical
cell (50), within which the electrical parameter is
measured, and the stop junction (21) comprises an
insulating serration (24) scored into the conductive
surface (36, 42) of one of the layers(12, 14), where-
by sample that flows across the serration (24) pro-
vides a conductive path from the first region to the
second region.

7. The device of any one of claims 1 to 6, further com-
prising a second sample inlet (26), for introducing
sample to a third region of the device, the third re-
gion being in fluid communication with the second
region, whereby fluid introduced into the first sam-
ple inlet travels in a substantially opposite direction
to fluid introduced into the second sample inlet.

8. The device of claim 7, wherein a boundary region
separates the second and third regions, said
boundary region comprising a serrated pattern
(24A), having angles pointing toward both sample
inlets (22, 26).

Patentansprüche

1. Medizinische Diagnosevorrichtung (10) zum Mes-
sen einer Analytkonzentration eines biologischen

Fluids umfassend einen kapillaren Durchflußkanal
(18) innerhalb der Vorrichtung, der mit einer Pro-
ben-Einlaßöffnung (22) fluidal kommuniziert, wobei
der Durchflußkanal (18) zum Befördern einer Probe
des biologischen Fluids in einer ersten Richtung
von einem ersten Bereich, der proximal der Proben-
Einlaßöffnung (22) ist, zu einem zweiten Bereich
ausgelegt ist, der distal von der Proben-Einlaßöff-
nung ist, wobei der erste Bereich eine kapillare Di-
mension in einer zweiten Richtung aufweist, die im
wesentlichen senkrecht zu der ersten Richtung ist,
wobei der Durchflußkanal (18) eine Leitung (20)
aufweist, die darin eingekerbt ist und einen Sperr-
anschluß (21) bildet, der den ersten und den zwei-
ten Bereich durch einen Grenzbereich trennt, so
daß die Abmessung des Grenzbereichs in der zwei-
ten Richtung größer als die kapillare Dimension des
ersten Bereichs in der zweiten Richtung ist, da-
durch gekennzeichnet, daß die in den Kanal (18)
eingekerbte Leitung (20) zumindest einen Zacken
(24) bildet, der in Richtung des ersten Bereichs
weist.

2. Vorrichtung nach Anspruch 1, die weiterhin in ei-
nem zweiten Bereich einen Meßbereich (50) auf-
weist, in dem ein physikalischer Parameter der Pro-
be meßbar ist, der die Analytkonzentration des
Fluids betrifft.

3. Vorrichtung nach Anspruch 2, die eine erste Schicht
(12) und eine zweite Schicht (14) umfaßt, die in der
zweiten Richtung durch eine Zwischenschicht (16)
getrennt sind, wobei ein Ausschnitt in der Zwi-
schenschicht zusammen mit der ersten (14) und
zweiten Schicht (16) die Proben-Einlaßöffnung
(22), den Meßbereich (50) und den Durchflußkanal
(18) bildet.

4. Vorrichtung nach Anspruch 3, bei welcher der zwei-
te Bereich in der zweiten Richtung eine Abmessung
aufweist, die im wesentlichen der Kapillarabmes-
sung entspricht.

5. Vorrichtung nach Anspruch 4, bei welcher der
Grenzbereich einen Zacken (24) aufweist, der in die
Oberfläche der ersten Schicht (12) eingekerbt ist.

6. Vorrichtung nach Anspruch 3, bei welcher das bio-
logische Fluid elektrisch leitfähig ist, die erste (12)
und die zweite Schicht (14) jeweils eine leitfähige
Oberfläche (36, 42) aufweisen, welche an die Zwi-
schenschicht (16), die eine Isolierschicht ist, an-
grenzt, und der Durchflußkanal (18) weiterhin um-
faßt a) ein trockenes Reagens (49) an der leitfähi-
gen Fläche (36, 42) einer der Schichten (12, 14),
um mit der Probe zu reagieren, damit eine Ände-
rung eines elektrischen Parameters erzielt wird, der
die Analytkonzentration des Fluids betreffen kann;

7 8



EP 1 268 063 B1

6

5

10

15

20

25

30

35

40

45

50

55

und b) eine elektrochemische Zelle (50), innerhalb
derer der elektrische Parameter meßbar ist, und der
Anschlagsanschluß (21) einen isolierenden Zacken
(24) umfaßt, der in die leitfähige Fläche (36, 42) ei-
ner der Schichten (12, 14) eingekerbt ist, wobei die
Probe, die über den Zacken (24) fließt, einen leitfä-
higen Weg von dem ersten Bereich hin zum zweiten
Bereich bereitstellt.

7. Vorrichtung nach einem der Ansprüche 1 bis 6, die
weiterhin eine zweite Proben-Einlaßöffnung (26)
umfaßt, um die Probe in einen dritten Bereich der
Vorrichtung einfließen zu lassen, wobei der dritte
Bereich mit dem zweiten Bereich fluidal kommuni-
ziert, wobei sich Fluid, das in die erste Proben-Ein-
laßöffnung eingeflossen ist, in einer im wesentli-
chen entgegengesetzten Richtung im Vergleich zu
dem Fluid bewegt, das in die zweite Proben-
Einlaßöffnung eingeflossen ist.

8. Vorrichtung nach Anspruch 7, bei der ein Grenzbe-
reich den ersten und zweiten Bereich trennt, wobei
der Grenzbereich ein Zackenmuster (24A) mit Win-
keln umfaßt, die in Richtung der beiden Proben-Ein-
laßöffnungen (22, 26) weisen.

Revendications

1. Dispositif médical de diagnostic (10) destiné à me-
surer la concentration d'un analyte d'un fluide bio-
logique, comprenant un canal d'écoulement capil-
laire (18) à l'intérieur du dispositif, en communica-
tion fluidique avec un port d'entrée d'échantillon
(22), le canal d'écoulement (18) étant adapté pour
acheminer un échantillon du fluide biologique dans
une première direction, depuis une première zone,
à proximité du port d'entrée de l'échantillon (22),
vers une seconde zone, distale du port d'entrée de
l'échantillon, la première zone ayant une dimension
capillaire dans une seconde direction, sensible-
ment perpendiculaire à la première direction, le ca-
nal d'écoulement (18) ayant un circuit (20) inscrit à
l'intérieur de celui-ci formant une jonction d'interrup-
tion (21) séparant la première zone et la seconde
zone par une zone frontière, de sorte que la dimen-
sion de la zone frontière dans la seconde direction
est supérieure à la dimension capillaire de la pre-
mière zone dans la seconde direction, le dispositif
étant caractérisé en ce que ledit circuit (20) inscrit
dans le canal (18) forme au moins une dentelure
(24) qui pointe en direction de la première zone.

2. Dispositif selon la revendication 1, comprenant en
outre, dans la seconde zone, une surface de mesu-
re (50), dans laquelle est mesuré un paramètre phy-
sique de l'échantillon qui est lié à la concentration
en analyte du fluide.

3. Dispositif selon la revendication 2, dans lequel le
dispositif comprend une première couche (12) et
une seconde couche (14), séparées dans la secon-
de direction par une couche intermédiaire (16),
dans lequel un assemblage se forme dans la cou-
che intermédiaire, avec la première couche (14) et
la seconde couche (16), le port d'entrée de l'échan-
tillon (22), la surface de mesure (50) et le canal
d'écoulement (18).

4. Dispositif selon la revendication 3, dans lequel la
dimension de la seconde zone dans la seconde di-
rection est sensiblement la même que la dimension
capillaire.

5. Dispositif selon la revendication 4, dans lequel la
zone frontière comprend une dentelure (24) inscrite
dans la surface de la première couche (12).

6. Dispositif selon la revendication 3, dans lequel le
fluide biologique est électriquement conducteur, la
première couche (12) et la seconde couche (14) ont
chacune une surface conductrice (36,42) attenant
à la couche intermédiaire (16), qui est une couche
isolante, et le canal d'écoulement (18) comprend en
outre a) un réactif sec (49) sur la surface conduc-
trice (36,42) de l'une des couches (12,14) destiné
à réagir avec l'échantillon pour produire une varia-
tion d'un paramètre électrique qui peut être lié à la
concentration en analyte du fluide ; et b) une cellule
électrochimique (50), à l'intérieur de laquelle le pa-
ramètre électrique est mesuré, et la jonction d'inter-
ruption (21) comprend une dentelure isolante (24)
inscrite dans la surface conductrice (36,42) de l'une
des couches (12,14), moyennant quoi l'échantillon
qui passe au-delà de la dentelure (24) produit un
passage conducteur depuis la première zone vers
la seconde zone.

7. Dispositif selon l'une quelconque des revendica-
tions 1 à 6, comprenant en outre un second port
d'entrée d'échantillon (26), destiné à introduire
l'échantillon vers une troisième zone du dispositif,
la troisième zone étant en communication fluidique
avec la seconde zone, moyennant quoi le fluide in-
troduit dans le premier port d'entrée d'échantillon
chemine en une direction sensiblement opposée au
fluide introduit dans le second port d'entrée
d'échantillon.

8. Dispositif selon la revendication 7, dans lequel une
zone frontière sépare la deuxième et la troisième
zones, ladite zone frontière comprenant un schéma
de dentelure (24A), dont les angles pointent en di-
rection des deux ports d'entrée d'échantillon
(22,26).
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