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Description

FIELD OF THE INVENTION

[0001] The presentinvention relates generally to blood
monitoring devices, and, more particularly, to a test patch
for painlessly obtaining a sample of blood.

BACKGROUND OF THE INVENTION

[0002] It is often necessary to quickly and painlessly
obtain a sample of blood and perform a quick analysis
of the blood. One example of a need for painlessly ob-
taining a sample of blood is in connection with a blood
glucose monitoring system where a user must frequently
use the system to monitor the user’s blood glucose level.
[0003] Those who have irregular blood glucose con-
centration levels are medically required to regularly self-
monitor their blood glucose concentration level. Anirreg-
ular blood glucose level can be brought on by a variety
of reasons including iliness such as diabetes. The pur-
pose of monitoring the blood glucose concentration level
is to determine the blood glucose concentration level and
then to take corrective action, based upon whether the
level is too high or too low, to bring the level back within
a normal range. The failure to take corrective action can
have serious implications. When blood glucose levels
drop too low - a condition known as hypoglycemia - a
person can become nervous, shaky, and confused. That
person’s judgment may become impaired and that per-
son may eventually pass out. A person can also become
very ill if their blood glucose level becomes too high - a
condition known as hyperglycemia. Both conditions, hy-
poglycemia and hyperglycemia, are both potentially life-
threatening emergencies.

[0004] One method of monitoring a person’s blood glu-
cose level is with a portable, hand-held blood glucose
testing device. A prior art blood glucose testing device
100 is illustrated in FIG. 1. The portable nature of these
devices 100 enables the users to conveniently test their
blood glucose levels wherever the user may be. The glu-
cose testing device contains a test sensor 102 to harvest
the blood for analysis. The device 100 contains a switch
104 to activate the device 100 and adisplay 106 to display
the blood glucose analysis results. In order to check the
blood glucose level, a drop of blood is obtained from the
fingertip using a lancing device. A prior art lancing device
120 is illustrated in FIG. 2. The lancing device 120 con-
tains a needle lance 122 to puncture the skin. Some lanc-
ing devices implement a vacuum to facilitate the drawing
of blood. Once the requisite amount of blood is produced
on the fingertip, the blood is harvested using the test sen-
sor 102. The test sensor 102, which is inserted into a
testing unit 100, is brought into contact with the blood
drop. The test sensor 102 draws the blood to the inside
of the test unit 100 which then determines the concen-
tration of glucose in the blood. Once the results of the
test are displayed on the display of the test unit 100, the
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test sensor 102 is discarded. Each new test requires a
new test sensor 102.

[0005] WO 99/64580 discloses microneedle devices
for the transport of therapeutic and biological molecules
across tissue barriers. The microneedle devices permit
removal or sensing of body fluids at clinically relevant
rates across skinnor other tissue barriersm without dam-
age, pain, orirritation to the tissue. The microneedles are
hollow and/or porous and have outer tapered walls.
[0006] WO 00/35530 discloses an insertion set for es-
sentially painless insertion through tissue, including a
substrate and at least one micro-piercing member cou-
pled to the substrate to form a patch. The micro-piercing
member has a predetermined length to pierce material
to apredetermined depth to interact with the tissue. The
predetermined length is long enough to pierce the tissue
ans short enough to avoid contacting the nerves in the
tissue. Some types of insertion sets may include a flu-
orecscent analyte detection compound or other detection
compound to detect the level of an analyte in the tissue.
The outer walls of the micro-piercing members have out-
er tapered walls.

[0007] One problem associated with some convention-
al lancing devices is that there is a certain amount of pain
associated with the lancing of a finger tip. Diabetics must
regularly self-test themselves several time per day. Each
test requires a separate lancing, each of which involves
an instance of pain for the user.

[0008] Anotherproblem associated with some conven-
tional lacing devices is that the lacerations produced by
the lances are larger than necessary and consequently
take a greater time to heal. The greater the amount of
time for the wound to heal translates into a longer period
of time in which the wound is susceptible to infection.
[0009] Anotherproblem associated with some conven-
tional blood glucose monitoring devices is that the user’s
blood physically contacts the elements within the testing
unit. Cross-contamination can be a problem if the mon-
itoring device is used by more than one user such as a
clinical setting.

SUMMARY OF THE INVENTION

[0010] According to one embodiment of the present
invention, a test strip is provided for use in the determi-
nation of the concentration of a chemical in blood. The
test strip comprises an array of hollow microneedles and
atestchamber. Each microneedle is adapted to puncture
skin and to draw blood. The test chamber is in fluid com-
munication with the microneedles. The test chamber con-
tains a reagent adapted to produce a reaction indicative
of the concentration of the chemical in blood. Each of the
microneedles contains an inlet and an outlet, said inlet
being adapted to puncture skin, the outlet being in fluid
communication with the test chamber. Each hollow
microneedle has a cylindrical wall with the inside of the
cylindrical wall being parallel to the outside of the cylin-
drical wall, the end portions of the cylindrical wall at the
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inlet is sloped such that the inside of the cylindrical wall
is shortened compared to the outside of the cylindrical
wall.

[0011] The above summary of the present invention is
not intended to represent each embodiment, or every
aspect, of the present invention. Additional features and
benefits of the present invention will become apparent
from the detailed description, figures, and claims set forth
below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Other objects and advantages of the invention
will become apparent upon reading the following detailed
description in conjunction with the drawings in which:

FIG. 1is atop view of a prior art blood glucose testing
device;

FIG. 2 is a perspective view of a prior art lance;
FIG. 3 is a perspective view of a microneedle patch
according to one embodiment of the present inven-
tion;

FIG. 4 is a cross-sectional view of the embodiment
of the microneedle patch illustrated in FIG. 3;

FIG. 5 is another cross-sectional view of the embod-
iment of the microneedle patch illustrated in FIG. 3;
FIG. 6 is a collection point of a microneedle;

FIG. 7is a collection point of a microneedle according
to the present invention;

FIG. 8 is a collection point of a microneedle;

FIG. 9 is an embodiment of a blood glucose moni-
toring device for use in conjunction with a micronee-
dle patch according to a sixth alternative embodi-
ment of the present invention;

FIG. 10 is an embodiment of a blood glucose mon-
itoring device for use in conjunction with a micronee-
dle patch according to a seventh alternative embod-
iment of the present invention;

FIG. 11 is an embodiment of a blood glucose mon-
itoring system according to an eighth alternative em-
bodiment of the present invention; and

FIG. 12 is an embodiment of a blood glucose mon-
itoring system according to a ninth alternative em-
bodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0013] Referring now to Figure 3, a hollow microneedle
patch 200 according to one embodiment of the present
invention is illustrated. The microneedle patch 200 com-
prises a plurality of hollow microneedles 202 coupled to
a test chamber 204. Blood is moved through each of the
plurality of microneedles 202 by capillary action to the
test chamber 204. In the illustrated embodiment of the
present invention, the plurality of hollow microneedles
202 are arranged in a twenty by twenty array so that the
microneedle patch 200 includes four hundred hollow
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microneedles 202. The microneedle patch 200 is used
to lance a user’s skin and to harvest a sample of blood.
Essentially, the microneedle patch 200 integrates the pri-
or art test sensor 102 and the lance 120 (discussed in
conjunction with FIGS. 1 and 2) into a single unit.
[0014] Each microneedle penetrates the skin to a
depth of about two-hundredths of an inch (0.02 inch =
0.508 mm). The microneedles 202 extend below the sur-
face of the skin a distance sufficient to collect a sample
of blood from the outermost layer of capillaries. The skin’s
outer layer, called the stratum corneum, does not contain
any nerve endings. The first extensive nerve layer is dis-
posed below the outermost layer of capillaries. Because
each of the microneedles 202 do not contact any nerves,
the lancing of the skin and the collection of blood is es-
sentially painless. Further, because the lacerations cre-
ated in the skin are much smaller that those created by
a conventional lance, the risk of infection is lessened and
the healing of the lacerations is expedited. The precise
dimensions of the microneedles 202 and the microneedle
200 patch are a function of several variables including
the amount of blood to be harvested and the type of blood
glucose analysis to be used in conjunction with the micro-
needle patch 200.

[0015] Referring now to FIGS. 4 and 5, the micronee-
dle patch 200 is illustrated pressed onto a user’s skin 206
causing each of the microneedles 202 to penetrate the
skin 206. Each of the microneedles 202 are hollow and
have a collection point 208 and an outlet 210. The outlet
210 of each microneedle 202 is coupled to the test cham-
ber 204. After penetrating the skin 206, blood 212 is col-
lected through the collection point 208 of each of the
microneedles 202. The blood 212 is moved through an
interior 214 of the hollow microneedles 202 by capillary
action to the test chamber 204. The requisite volume of
blood 212 necessary for accurate testing is dependent
on the type of glucose analysis employed. For example,
the applicant has found that at least approximately one
micro-liter of blood 212 is necessary to employ electro-
chemical analysis to determine the blood glucose con-
centration. Each of the plurality of microneedles 202
draws a portion of the requisite volume of blood 212 into
the test chamber 204 where the analysis occurs.
[0016] Areagent215isincorporated in the test cham-
ber 204 of the microneedle patch 200. Once blood is
moved into the test chamber 204, the glucose in the blood
212 reacts with the reagent 215 in the test chamber 204
to produce a detectable signal. That signal is then meas-
ured by a sensor which can measure the concentration
of the glucose in the blood 212 based on the signal. The
specific reagent 215 incorporated into the test chamber
204 is a function of the type of sensing employed to de-
termine the concentration of glucose in the blood 212.
[0017] In operation, a user can measure the concen-
tration of the user’s blood by pressing the microneedle
patch 200 onto the user’s skin. Each of the microneedles
202 lances the skin 206. A quantity of blood 212 is moved
by capillary action from the collection point 208 of each
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microneedle 202 to the test chamber 204. The glucose
in the blood 212 reacts with a reagent 215 incorporated
into the test chamber 204 producing a signal indicative
of the blood glucose concentration. That signal is then
measured with an appropriate sensor in a blood glucose
analyzer to determine the concentration of glucose in the
user’s blood. Once the blood glucose analyzer measures
the signal produced by the reaction, the microneedle
patch 200 can be discarded.

[0018] An advantage to the use of the microneedle
patch 200 is that blood never comes into contact with the
blood glucose analyzer. Therefore, in addition to self-
testing, the microneedle patch 200 may be used at a
clinical level because cross-contamination is not an is-
sue. For example, a doctor may use a single blood glu-
cose analyzer to test the blood glucose concentration for
that doctor’s patients. One microneedle patch 200 would
be used for each patient. The microneedle patch is
pressed onto the patient’s skin and the signal produced
by the reaction within the microneedle patch 200 is read
by a blood glucose analyzer which never contacts the
patient’s blood. The blood glucose analyzer can be used
again while the use microneedle patch 200, containing
the sample of blood, is discarded.

[0019] Referringto FIGS. 6, 7 and 8, three alternatives
of the collection point of each microneedle 202 are illus-
trated. Figures 6 and 8 illustrate examples not forming
part of the present invention. Each microneedle 202 of
the present invention is generally shaped as a hollow
cylinder having cylindrical walls 230. In FIG. 6, the col-
lection point of the microneedle 202 is an angled collec-
tion point 232. A plane parallel to the angled collection
point 232 is disposed at an angle relative to the longitu-
dinal axis of the microneedle 202.

[0020] Accordingtotheinvention, the microneedle 202
has a generally concave collection point 234 as illustrated
in FIG. 7. The generally cylindrical walls 230 of the micro-
needle 202 are formed upwardly sloping radially away
from the longitudinal axis of the microneedle 202 at the
collection point 234.

[0021] In another example the microneedle 202 has a
generally convex collection point 236 is illustrated in FIG.
8. In the example illustrated in FIG. 8, the generally cy-
lindrical walls 230 of the microneedles 202 are formed
downwardly sloping radially away from the longitudinal
axis of the microneedle 202 at the collection point 236.
The shape of the alternatives of the collections points
illustrated in FIGS. 6-8 reduce surface tension at the col-
lection point of the microneedle 202 thus facilitating the
movement of blood from the collection point through the
hollow microneedle 202 to the test chamber 104.
[0022] Colorimetric analysisis one type of analysis that
can be utilized with the microneedle patch 200 of the
presentinvention. The reaction of the glucose and a spe-
cific reagent produces a change in color, or a colorimetric
reaction, which is indicative of the amount of glucose in
the blood. That color change can be compared to a color
chart, wherein the colors on the color chart were obtained
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using blood having a known glucose concentration, to
determine the blood glucose concentration. The color
change in the test chamber 204 caused by the reaction
of the glucose and the reagent 215 can be read with a
spectrophotometric instrument incorporated into a glu-
cose monitoring device for use with the patch 200. In
such an embodiment where colorimertic sensing is em-
ployed, a back side 218 (FIG. 4) of the test sensor 204
may be transparent allowing the glucose monitoring de-
vice to optically detect the color change.

[0023] Alternatively, electrochemical analysis is an-
other type of analysis which may be utilized in conjunction
with the microneedle patch 200 of present invention to
determine the concentration of glucose in a user’s blood.
In such an embodiment, the test chamber 104 includes
a pair of electrodes. In electrochemical analysis, the
change in current across the electrodes caused by the
reaction of the glucose and the reagent is indicative of
the concentration of the glucose in the blood. The reac-
tion of the glucose and the reagent creates an oxidation
current at the electrode which is directly proportional to
the user’s blood glucose concentration. This current can
be measured by an appropriate sensor implemented in
an glucose monitoring device for use with the patch 200.
The glucose monitoring device can then communicate
to the user the blood glucose concentration. Both color-
imetric and electrochemical testing systems are de-
scribed in detail by commonly-owned U.S. Patent No.
5,723,284 entitled "Control Solution and Method for Test-
ing the Performance of an Electrochemical Device for
Determining the Concentration of an Analyte in Blood".
[0024] Referring now to FIG. 9, a glucose monitoring
device 300 having a colorimetric sensor (a spectropho-
tometric instrument) 302 which may used in conjunction
with the microneedle array patch 200 is illustrated. The
test chamber 204 of the microneedle array patch 200
contains appropriate reagents designed to react with glu-
cose in a manner to produce a change in color indicative
of the glucose concentration in the user’s blood. The glu-
cose monitoring device 300 having a colorimetric sensor
302 determines the glucose concentration and informs
the user of the result. The monitoring device 300 is acti-
vated with a switch 304. After the microneedle array patch
200 is pressed onto the user’s skin and the requisite
amount of time has past for the reaction to occur, the
monitoring device 300 is brought into close proximity to
the microneedle array patch 200 to read the colorimetric
signal produced by the reaction. The test chamber 204
has a transparent back cover 218 allowing the colorimet-
ric sensor 302 in the monitoring device 300 to optically
read the signal. The monitoring then determines the
blood glucose concentration and communicates those
results to the user via a display 306. The microneedle
patch 200 can then be removed and discarded.

[0025] Alternatively, electrochemical sensing can be
employed in conjunction with the microneedle array path
of the present invention. FIG. 10 illustrates a suitable
monitoring device 320 which can be used in conjunction
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with an embodiment of the microneedle patch 200 de-
signed for electrochemical sensing. The embodiment of
the microneedle patch 200 designed for electrochemical
sensing contains a pair of electrodes 352. The blood glu-
cose monitoring device 320 contains a pair of corre-
sponding electrodes 353 (shown in FIG. 12). The blood
glucose monitoring device 350 is activated with a switch
354. Once the microneedle patch 200 is pressed onto a
users skin and a requisite amount of time has passed for
the electrochemical reaction to occur, the electrodes 352
of the monitoring device are bought into contact with the
corresponding electrodes 353 on the microneedle patch
200. The results of the blood glucose analysis are com-
municated to the user via a display 356.

[0026] Referring now to FIG. 11, another application
of the microneedle patch 200 of the present invention is
in an integrated blood glucose monitoring system 350
which integrates the microneedle array patch 200 and a
blood glucose analyzer into a single instrument. The in-
tegrated blood glucose monitoring system contains a plu-
rality of microneedle patches 200 and when activated
moves a new microneedle patch 200 to the test end 352
of the system 350. In operation, a user would activate
the system 350 with a switch 354. A new microneedle
patch 200 is advanced to the test end 352 of the system
350. The user would then press the test end 352 of the
system against the user’s skin causing each of the micro-
needles 202 in the array of microneedles 202 to lance
the user’s skin and to harvest the blood sample. Once
the requisite blood sample has been obtained and the
requisite time has elapsed for the reaction in the test
chamber 204 of the microneedle patch 200 to occur, the
blood glucose monitoring system 350 determines the
blood glucose concentration and communicates the re-
sult to the user via a display 356. The used microneedle
array patch is then ejected from the system 350. Both
electrochemical sensing and colorimetric sensing as well
as other types of blood glucose analysis may be imple-
mented within the blood glucose monitoring system 350
of the present invention.

[0027] Referring now to FIG. 12, another alternative
embodiment of the present invention is illustrated where-
in the microneedle patch 200 has an adhesive 360 dis-
posed on an upper surface 362 of the microneedle patch
200 in an another alternative embodiment of the present
invention. The adhesive 360 holds the microneedle patch
200 against a user’s skin 206. The adhesive 360 is useful
in an embodiment of the microneedle patch 200 wherein
a longer period of time is required for the harvesting of
the blood sample and then the occurrence of the reaction
between the glucose in the blood and the reagent dis-
posed in the test chamber 204. Also illustrated in FIG.
12 are the pair of electrodes 353 disposed in the test
chamber 203.

[0028] While the invention is susceptible to various
modifications and alternative forms, specific embodi-
ments thereof have been shown by way of example in
the drawings and will be described in detail herein. It
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should be understood, however, that it is not intended to
limit the invention to the particular forms disclosed, but,
to the contrary, the intention is to cover all modifications,
equivalents and alternatives falling within the scope of
the invention as defined by the appended claims.

Claims

1. A test strip (200) for use in the determination of the
concentration of a chemical in blood (212), compris-

ing:

a plurality of hollow microneedles(202), each
microneedle (202) being adapted to puncture
skin (206) and to draw blood (212); and
atestchamber (204) in fluid communication with
the microneedles (202), the test chamber (204)
containing areagent (215) being adapted to pro-
duce a reaction indicative of the concentration
of a chemical in blood (212),

wherein

each of the microneedles (202) containing an inlet
(208,234) and an outlet (210), said inlet (208,234)
being adapted to puncture skin (206), the outlet (210)
being in fluid communication with the test chamber
(204),

wherein

each hollow microneedle (202) has a cylindrical wall
(230) with the inside of the cylindrical wall (230) being
parallel to the outside of the cylindrical wall (230),
characterized in the end portions of the cylindrical
wall (230) at the inlet (208, 234) being sloped such
that the inside of the cylindrical wall (230) is short-
ened compared to the outside of the cylindrical wall
(230).

2. The test strip (200) of claim 1 wherein the reagent
(215) is adapted to produce a colorimetric reaction.

3. The test strip (200) of claim 1 wherein the reagent
(215) is adapted to produce an electrochemical re-
action, the test strip (200) further comprising a pair
of electrodes (353) coupled to the test chamber
(204).

4. Theteststrip (200) of one of the claims 1 to 3 wherein
the chemical is glucose.

5. The test strip (200) of claim 4 in combination with a
sensor (302) adapted to measure the concentration
of glucose in the blood (212).

6. The test strip (200) of claim 5 wherein the reagent
(215) is adapted to produce a colorimetric reaction
and the sensor (302) is a colorimetric sensor.
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The test strip (200) of one of the claims 1 to 6 further
comprising an adhesive (360) disposed on the top
of the test chamber (204), the adhesive (360) being
adapted to adhere the test chamber (204) to skin
(206).

Patentanspriiche

Teststreifen (220) zur Verwendung bei der Bestim-
mung der Konzentration einer chemischen Substanz
im Blut (212), umfassend:

eine Vielzahl an hohlen Mikronadeln (202), wo-
bei jede Mikronadel (202) dazu geeignet ist,
Haut (206) zu durchstechen und Blut (212) ein-
zusaugen; und

eine Testkammer (204), die zu den Mikronadeln
(202) in Fluidkommunikation steht, wobei die
Testkammer (204) ein Reagens (215) enthalt,
das dazu geeignet ist, eine Reaktion herbeizu-
fuhren, die die Konzentration einer chemischen
Substanz im Blut (212) anzeigt, worin

jede der Mikronadeln (202) einen Einlass (208,
234) und einen Auslass (210) umfasst, wobei
der Einlass (208, 234) dazu geeignet ist, Haut
(206) zu durchstechen, und der Auslass (210)
mit der Testkammer (204) in Fluidkommunika-
tion steht,

worin

jede hohle Mikronadel (202) eine zylindrische Wand
(230) aufweist, wobei die Innenseite der zylindri-
schen Wand (230) parallel zur AuRenseite der zylin-
drischen Wand (230) ist, dadurch gekennzeichnet,
dass die Endabschnitte der zylindrischen Wand
(230) am Einlass (208, 234) so abgeschragt sind,
dass die Innenseite der zylindrischen Wand (230)
im Vergleich zur AuRenseite der zylindrischen Wand
(230) verkdrzt ist.

Teststreifen (200) nach Anspruch 1, worin das Rea-
gens (215) dazu geeignet ist, eine kolorimetrische
Reaktion herbeizufuhren.

Teststreifen (200) nach Anspruch 1, worin das Rea-
gens (215) dazu geeignet ist, eine elektrochemische
Reaktion herbeizufiihren und der Teststreifen (200)
weiters ein Elektrodenpaar (353) umfasst, das mit
der Testkammer (204) gekoppelt ist.

Teststreifen (200) nach einem der Anspriiche 1 bis
3, worin die chemische Substanz Glucose ist.

Teststreifen (200) nach Anspruch 4 in Kombination
mit einem Sensor (302), der dazu geeignet ist, die
Konzentration von Glucose im Blut (212) zu messen.
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6.

7.

Teststreifen (200) nach Anspruch 5, worin das Rea-
gens (215) dazu geeignet ist, eine kolorimetrische
Reaktion herbeizufiihren und der Sensor (302) ein
kolorimetrischer Sensor ist.

Teststreifen (200) nach einem der Anspriiche 1 bis
6, weiters umfassend ein an der Oberseite der Test-
kammer (204) bereitgestelltes Haftmittel (360), wo-
bei das Haftmittel (360) dazu geeignet ist, die Test-
kammer (204) an der Haut (206) anzukleben.

Revendications

1.

Bande (200) d’analyse pour une utilisation dans la
détermination de la concentration d’'une substance
chimique dans le sang (212), comprenant :

une pluralité de micro-aiguilles creuses (202),
chaque micro-aiguille (202) étant adaptée pour
perforer la peau (206) et pour extraire du sang
(212) ; et

une chambre (204) d’analyse en communication
fluidique avec les micro-aiguilles (202), lacham-
bre (204) d’analyse contenant un réactif (215)
qui est adapté pour produire une réaction indi-
cative de la concentration d’une substance chi-
mique dans le sang (212), dans laquelle
chacune des micro-aiguilles (202) comportant
une entrée (208, 234) et une sortie (210), ladite
entrée (208, 234) étant adaptée pour perforer la
peau (206), la sortie (210) étant en communica-
tion fluidique avec la chambre (204) d’analyse,
dans laquelle

chaque micro-aiguille creuse (202) comporte
une paroi cylindrique (230), I'intérieur de la paroi
cylindrique (230) étant paralléle a I'extérieur de
la paroi cylindrique (230), caractérisée en ce
que les parties d’extrémité de la paroi cylindri-
que (230) situées au niveau de 'entrée (208,
234) forment une inclinaison faisant que l'inté-
rieur de la paroi cylindrique (230) est raccourci
par comparaison avec I'extérieur de la paroi cy-
lindrique (230).

Bande (200) d’analyse selonlarevendication 1, dans
laquelle le réactif (215) est adapté pour produire une
réaction colorimétrique.

Bande (200) d’analyse selon larevendication 1, dans
laquelle le réactif (215) est adapté pour produire une
réaction électrochimique, la bande (200) d’analyse
comprenant en outre une paire d’électrodes (353)
couplées a la chambre (204) d’analyse.

Bande (200) d’analyse selon 'une des revendica-
tions 1 a 3, dans laquelle la substance chimique est
du glucose.
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5. Bande (200) d’analyse selon la revendication 4, en
combinaison avec un capteur (302), adaptée pour
mesurer la concentration de glucose dans le sang
(212).

5
6. Bande(200)d’analyse selonlarevendication 5, dans
laquelle le réactif (215) est adapté pour produire une
réaction colorimétrique et le capteur (302) est un
capteur colorimétrique.
10
7. Bande (200) d’analyse selon I'une des revendica-
tions 1 a 6, comprenant en outre un adhésif (360)
disposé au sommet de la chambre (204) d’analyse,
'adhésif (360) étant adapté pour que la chambre
(204) d’analyse colle a la peau (206). 15
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