WO 20107097747 A2 [N 000 00 00000 OO O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(43) International Publication Date
2 September 2010 (02.09.2010)

(10) International Publication Number

WO 2010/097747 A2

(51

21

(22)

(25)
(26)
(30)

QY

(72)
73

International Patent Classification:
A61B 10/00 (2006.01) GOIN 33/558 (2006.01)
International Application Number:
PCT/IB2010/050761

International Filing Date:

22 February 2010 (22.02.2010)
Filing Language: English
Publication Language: English
Priority Data:
09153950.2 27 February 2009 (27.02.2009) EP
Applicant (for all designated States except US): KONIN-

KLIJKE PHILIPS ELECTRONICS N.V. [NL/NL];
Groenewoudseweg 1, NL-5621 BA Eindhoven (NL).

Inventors; and

Inventors/Applicants (for US only): VAN DER BEEK,
Maurice, H., E. [NL/NL]; ¢/o High Tech Campus Build-
ing 44, NL-5656 AE Eindhoven (NL). VAN DER
MADE, Petrus, L., A. [NL/NL]; ¢/o High Tech Campus
Building 44, NL-5656 AE Eindhoven (NL). VERHA-
GEN, Hendrik, J. [NL/NL]; c/o High Tech Campus
Building 44, NL-5656 AE Eindhoven (NL).

(74

@1

(84)

Agents: KROEZE, John et al.; High Tech Campus 44,
NL-5600 AE Eindhoven (NL).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: CONNECTION SYSTEM FOR SENSOR CARTRIDGE

1

(57) Abstract: The invention relates to a sensor cartridge
for the examination of a liquid or solid sample, particularly
a biological fluid like saliva or blood To this end provided
is a connection system (1, 2, 3) for the connection of a car-
tridge (3) to a cartridge reader (1), comprising a sample
collection device (2) for picking up a sample releasably
connected to the cartridge (3) via a first locking device (5)
before taking the sample whereby the cartridge (3) is re-
leasably connected to the reader (1) via a second locking
device (6).
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CONNECTION SYSTEM FOR SENSOR CARTRIDGE

The invention relates to a connection system for a sensor cartridge for the

examination of a liquid or solid sample, particularly a biological fluid like saliva or blood.

The US 2004/0082878 A1 discloses an oral fluid collection and transfer
device comprising a collection device and a test cartridge. The test cartridge has a
collection chamber to allow insertion of the collection device into the test cartridge. The
collection device is located at a fixed location within the collection chamber, in which
location an absorbing pad undergoes a controlled degree of compression, thereby

transferring a predetermined volume of oral fluid from the absorbing pad to a test strip.

Based on this situation it was an object of the present invention to
provide alternative means for connecting sample collection devices with a cartridge and a
detection device or reader, wherein it is desirable that these means can be produced at
low costs, are easy-to-use, and allow for precise and flexible measurements.

This object is achieved by a connection system according to claim 1 and a
connection method according to claim 10. Preferred embodiments are disclosed in the
dependent claims.

The connection system according to the present invention serves for the

connection of a cartridge to a cartridge reader with the features of a
sample collection

device for picking up a sample releasably connected to the cartridge via a
first locking

device before taking the sample, whereby the cartridge is releasably

connected to the reader via a second locking device.
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The described connection system has the advantage to provide for a
reliable and convenient coupling to an external reader device. It is possible to use elabo-
rate sensing and data processing technologies, because expensive and bulky components
can be disposed in the reusable reader or reader device while consumables that come into
contact with the sample are separately housed in the cartridge of the sensor, whereby the
cartridge and the sample collection device are generally disposable.

The invention enables an easy and unambiguous workflow of taking a
sample and analyzing the sample with easy handling, especially advantageous for use in a
non-laboratory environment, e.g. for road-side testing. First, the sample collection device
and the cartridge are connected with the reader. In a first step the sample collection
device is released from the cartridge, the cartridge still being connected to the reader. In
a second step a sample is taken by the sample collection device and the sample collection
device containing a sample is connected to the cartridge again. In a third step the sample
is analyzed in the reader by any of recently known methods. In a further step the sample
collection device and the cartridge connected thereto are removed from the reader,
giving the possibility to repeat the described steps with different sample collection
devices and cartridges.

Due to their coupling to an external reader, the sample examination
means, hereto referred to as reader, are not restricted to simple ones (e.g. color changes)
that must immediately be observed by a user.

Examples of the present invention are disclosed in the dependent claims.

According to one example the first locking device of the connection
system is a flap ring concentrically arranged at the cartridge with flaps at the edge of the
flap ring designed to project into recesses within the sample collection device
establishing a releasable connection between the cartridge and the sample collection
device. Thereby, an effective and cheap connection between the sample collection device
and the cartridge is designed, which is releasable by a certain force applied to the sample
collection device.

According to an alternative example the first locking device is a bendable

cantilever projecting through the cartridge for engagement into a groove formed in the
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sample collection device at one end of the cantilever. A wedge is provided at the reader
for pressing the cantilever at the other end to bend the cantilever in a direction away
from the sample collection device to disconnect the cartridge from the sample collection
device. Likewise to the alternative first locking device described above a cheap and
effective realization is designed.

According to another example of the invention the second locking device
is a ball-spring lock arranged at the reader for engagement into a groove designed in the
cartridge for releasably locking the cartridge to the reader before taking the sample. The
ball-spring has a spring force directed to the cartridge by which the cartridge is locked in
a groove formed in the cartridge to hold the cartridge in this position.

According to another example the second locking device exerts a force
on the cartridge perpendicular to the cartridge and the sample collection device resulting
in a force in the axial direction to the cartridge and the sample collection device higher
than exerted by the first locking device allowing to release the sample collection device
from the cartridge and the cartridge locked with the reader. By this feature a simple
example is given for releasing the sample collection device from the cartridge before the
sample is taken from a person, whereby the cartridge stays at the reader.

In another example of the connection system a third locking device is
arranged at the cartridge for irreversibly locking the sample collection device with the
cartridge to withdraw the sample collection device with the cartridge from the reader.
The third locking device assures the connection of the sample collection device to the
cartridge after the sample is taken and provided to the reader. By means of the third
locking device the disposable sample collection device and the cartridge are reliably
releasable from the reader which is then ready for further operation.

As an example of the third locking device a clamp is described arranged
at the cartridge for engagement into a groove designed in the sample collection device
for irreversibly locking the cartridge to the sample collection device after taking the
sample.

The cartridge reader or reader may comprise an optical, magnetic,

mechanical, acoustic, thermal or electrical sensor element for sensing the sample. The
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sensor element may be or comprise any sensitive unit that is suited for sensing the
parameter of interest from a sample to be tested. Preferably, the sensor element
comprises an optical, magnetic, mechanical, acoustic, thermal and/or electrical
microelectronic sensor element. A magnetic sensor element may particularly comprise a
coil, Hall sensor, planar Hall sensor, flux gate sensor, SQUID (Superconducting
Quantum Interference Device), magnetic resonance sensor, magneto-restrictive sensor,
or magneto-resistive sensor of the kind described in the WO 2005/010543 A1 or WO
2005/010542 A2, especially a GMR (Giant Magneto Resistance), a TMR (Tunnel
Magneto Resistance), or an AMR (Anisotropic Magneto Resistance). An optical sensor
element may particularly be adapted to detect variations in an output light beam that
arise from a frustrated total internal reflection due to target particles at a sensing surface.
Other optical, mechanical, acoustic, and thermal sensor concepts are described in the
WO 93/22678, which is incorporated into the present text by reference.

As another feature the reader of the connection system comprises an
indicator for detecting and indicating if sufficient sample is collected. If the indicator
gives a signal at the reader the user is aware of a sufficient amount of sample and can
remove the sample collection device connected to the cartridge. If not sufficient sample
is provided to the reader the user has to wait until the sample is provided to the
detection area of the reader or take another sample.

Also a method is claimed for the connection of a cartridge to a cartridge
reader, characterized by

connecting a sample collecting device and a cartridge to the reader,

releasing the sample collecting device from the cartridge leaving the
cartridge connected to the reader,

taking a sample by the sample collecting device,

irreversibly connecting the sample collecting device with the cartridge
connected to the reader,

detecting the sample within the reader,

removing the sample collecting device and the cartridge irreversibly

connected to the sample collecting device from the reader.
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These and other aspects of the invention will be apparent from and
elucidated with reference to the embodiment(s) described hereinafter. These
embodiments will be described by way of example with the help of the accompanying

drawings in which:

Figure 1 shows a perspective view of a connection system with a reader
and a sample connection device connected to a cartridge before the connection of to
sample connection device and the cartridge to the reader in a very schematic way;

Figure 2 shows a cross section through the cartridge at the left side and
the sample collection device at the right side partly inserted into the cartridge with a first
locking device of the cartridge connected to the sample connection device within a
recess in the sample collection device for releasable connection of the sample collection
device to the cartridge before taking a sample;

Figure 3 shows a similar view as Fig. 2 with a cross section through the
cartridge at the left side and the sample collection device at the right side with a first
locking device of the cartridge before connection to the sample connection device after
taking the sample;

Figure 4 shows a perspective view of an example of the first locking
device designed as a flap ring with flaps arranged in the cartridge for engagement to a
recess in the sample collection device;

Figure 5 shows the example of Fig. 4 as a cutted side view;

Figure 6 shows a cross section of the sample collection device connected
to the cartridge, both connected to the reader for detecting the sample provided by the
sample collection device, with a third locking device for irreversible locking the sample
collection device to the cartridge before removing the sample collection device and the
cartridge from the reader;

Figure 7 shows a perspective view of a squeeze tube with integrated
spring element and notch as part of the cartridge for illustrating an example of the third

locking device according to Fig. 6;



10

15

20

25

30

WO 2010/097747 PCT/1B2010/050761

6

Figure 8 shows a cross section of an alternative first locking device within
the cartridge connected to a groove within the sample collection device for a releasable
connection of the sample collection device to the cartridge, with the cartridge connected
to the reader shown in a cutted part;

Figure 9 shows a cross section similar to the alternative of Fig. 8 shifted
by 90° with a clamp at the cartridge as an alternative third locking device to engage in a
notch in the sample collection device;

Figure 10 shows a view similar to Fig. 9 with the clamp of the cartridge
irreversible engaged into the notch in the sample collection device allowing to withdraw
the sample collection device and the cartridge from the reader after detection of the

sample by the reader.

Fig. 1 shows a perspective view of a connection system 1, 2, 3 with a
reader 1 at the right side of Fig. 1 including a detection device for detecting a sample
provided by the sample collection device 2 connected to a cartridge 3 at the left side.
The sample is for instance saliva taken from a person in a roadside test, the detection
device inside the reader can be an optical detection device, other detection devices are
designable. In Fig. 1 the sample collection device 2 and the cartridge 3 are in the original
position as also shown in Fig. 2. In this position the sample collection device 2 and the
cartridge 3 can be handled as one part taken from a packaging containing these parts.

In detail Fig. 2 shows a cross section through a part of the cartridge 3 at
the left side which encompasses the sample collection device 2 in parts. The cartridge 3
comprises a housing at the outside and a module at the inside. The cartridge 3 comprises
a first locking device 5, here attached to the module of the cartridge 3, which is in the
example shown as a flap ring 5 comprising flaps 7, also shown in Fig. 4 and 5 more
clearly. Housing and module of the cartridge 3 are fixed permanently. Two flaps 7 are
shown in Fig. 2 in cross section projecting from the flap ring 5 in the direction towards
the sample collection device 2. The first locking device 5 of the cartridge 3 is hereby
releasably connected to a recess 10 in the sample collection device 2. Here, the recess 10

is formed around the whole diameter of the sample collection device 2. The flaps 7
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positioned into the recess 10 prevent the sample collection device 2 from further
insertion into the cartridge 3, as can be seen in Fig. 2. A swab (not shown) is attached to
the tip of the sample collection device 2 inserted into the cartridge 3 for absorbing the
sample, this swab is deformation protected by the first locking device 5 holding the
sample collection device 2 from further insertion. The sample collection device 2 is also
prevented from falling out of the cartridge 3. In this position the sample collection device
2 is before a sample from a person is taken and before the detection of the sample in the
reader 1 starts. The sample collection device 2 and the cartridge 3 in the position shown
can be handled by the user as one part, regularly the user takes the both parts from the
packaging when a sample detection is about to start. Only upon applying a certain
amount of force the sample collection device 2 can be pulled away from the cartridge 3,
thereby unlocking or releasing the first locking device 5. As the flaps 7 around the flap
ring 5 own a certain flexibility the flaps 7 are bend to the right direction when pulling at
the sample collection device 2 and follow the pull of the sample collection device 2. The
flap ring 5 meanwhile stays in its position. Flap ring 5 with flaps 7 are shown in Fig. 4
and Fig. 5 in more detail. The flap ring 5 has in an example two stable positions, so
called bi-stable, one position shown in Fig. 2 and Fig. 3, in the other stable position the
flaps 7 are directed to the right side as to Fig. 2 and Fig. 3, illustrated in Fig. 6. In this
design with two stable positions the flaps 7 are bend under application of force and snap
form one to the other stable position. The flap ring 5 with flaps 7 can be milled from
polypropylene.

The sample collection device 2 connected releasably to the cartridge 3
according to Fig. 3 is connected to the reader 1 by partly inserting the cartridge 3 into a
corresponding opening in the reader 1. By insertion the cartridge 3 is releasably
connected to the reader 1 by a second locking device 6, as will be described later. In this
position the connection system 1, 2, 3 is connected as one part by the first locking device
5 and by the second locking device 6.

In a further step the sample collection device 2 is disconnected from the
cartridge 3 by pulling the sample collection device 2 in a direction away from the

cartridge 3 and the reader 1 releasably connected to the cartridge 3. The sample
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collection device 2 is released from the cartridge 3 as the flaps 7 snap to a different
stable position as described above allowing the flaps 7 to be released from the recess 10
and the sample collection device 2 to be released from the cartridge 3 correspondingly.
The cartridge 3 keeps to be releasably connected to the reader 1, as the force needed to
disconnect the sample collection device 2 from the cartridge 3 is lower than the force
needed to disconnect the cartridge 3 from the reader 1. In other words the second
locking device 6 exerts a force on the cartridge 3 perpendicular to the cartridge 3 and
the sample collection device 2 resulting in a force in the axial direction to the cartridge 3
and the sample collection device 2 higher than the force exerted by the first locking
device 5 allowing to release the sample collection device 2 from the cartridge 3. Thus,
the cartridge 3 is still locked with the reader 1. The second locking device 6 is described
later in detail.

Now, the sample collection device 2 is taken from the cartridge 3 and
handled freely to collect the sample from a person subjected to the test to be done, for
instance saliva in a road-side drug test. After the sample is taken, e.g. by a swab at the
sample collection device 2, the sample collection device 2 is again partly inserted into the
cartridge 3 which is still connected to the reader 1 as shown in Fig. 3. In Fig. 3 therefore
the sample collection device 2 is moved from the right side to the left side by the user.

In the following the structure and function of the second locking device 6
and a third locking device 8 is described in detail. Fig. 6 shows a cross section of the
sample collection device 2 connected to the cartridge 3, with a grip 25 for handling of
the sample collection device 2. In Fig. 6 the sample collection device 2 is irreversibly
connected to the cartridge 3 by the third locking device 8 incorporated in the cartridge 3.
The third locking device 8 in this example is a squeeze tube according to Fig. 7
comprising a notch 31 at one end of a spring element of the squeeze tube. When
inserting the sample collection device 2 into the cartridge 3 after taking the sample the
notch 31 is biased by the spring element against the sample collection device 2. As can
be seen the flaps 7 of the flap ring 5 are still bend in a stable open position. By pushing
the sample collection device 2 with a sufficient force and distance into the cartridge 3 the

notch 31 of the third locking device & falls within a groove 23 formed in the sample
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collection device 2. The sample collection device 2 and the cartridge 3 are hereby
connected in an irreversible way, i.e. the two parts are not supposed to be divided again.
The sample taken is now transported to an area within the reader 1 to allow the
detection of a substance in the sample, which is known in the art and not subject of this
invention. As the sample collection device 2 and the cartridge 3 are now irreversibly
connected to each other and the purpose of providing a sample to the reader 1 is
achieved the both parts are removed from the reader 1 and disposed. Another
measurement will take place with the same reader 1 and other disposable sample
collection devices 2 and cartridges 3.

Fig. 8 - 10 show alternative examples of the first, second and third
locking devices 5, 6, 8 incorporating the same inventional principle. Shown in Fig. 8 is a
cross section of the sample collection device 2 according to the example above. An
alternative first locking device 5 within the cartridge 3 is designed as a bendable
cantilever 5 projecting within the cartridge 3. The cantilever 5 of the cartridge 3 is
releasably connected to the sample collection device 2 by engagement into a groove 23
within the sample collection device 2 at one end of the cantilever 5. In the position
shown in Fig. 8 the connection system 1, 2, 3 is in the status before the sample is taken
and even before the cartridge 3 is connected to the reader 1, shown in cut part at the left
side. By pushing the sample collection device 2 in the direction of the cartridge 3 and the
reader 1, a wedge 15 designed within the reader 1 presses against one end of the
cantilever 5 which is thereby subjected to bending stress as one precondition to unlock
the sample collection device 2 from the cartridge 3. A second precondition for unlocking
18 a retraction force from pulling the sample collection device 2. The cantilever 5 has an
under-cut in the part at which it is connected to the sample collection device 2. The
under-cut prevents the cantilever 5 from being lifted away from the groove 23 only by
the bending moment generated by the force exerted by the wedge 15. Due to the under-
cut in the cantilever 5 it is stuck to the sample collection device 2 and cannot disconnect
from the sample collection device 2 until the sample collection device 2 is pulled out of
the reader 1. Then, the cantilever 5 slides from the under-cut and thus is released

because the bending moment still acts on the cantilever 5. In summary, by pushing the
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cartridge 3 against the wedge 15 and subsequent pulling of the sample collection device
2 away from the cartridge 3 the cantilever 5 at the opposed end of the wedge 15 is lifted
out of the groove 23. By lifting the cantilever 5 the engagement of the cantilever 5
within the groove 23 is revoked, i.¢. the first locking device 5 is disconnected, causing
the sample collection device 2 to be retractable out of the cartridge 3. Concurrently, the
second locking device 6 formed at the reader 1 connects to the cartridge 3, as is shown
in Fig. 9. Fig. 9 shows a cross section similar to the alternative of Fig. 8 shifted by 90°
around the longitudinal axis. The second locking device 6 in this example is designed as
two ball-spring locks opposed to each other which engage into recesses 11 at the
cartridge 3 to releasably connect the reader 1 to the cartridge 3. The spring forces of the
ball-spring locks press the balls into the recesses 11 such that the cartridge 3 is fixated
into the reader 1. Similar to the description above for the first example the force that the
ball-springs exert are higher than the force needed to retract the sample collection device
2 from the cartridge 3. As described under Fig. 8 the cantilever 5 is in this status
removed from the sample collection device 2, so the sample collection device 2 can be
withdrawn from the cartridge 3, whereby the cartridge 3 is held in the reader 1 by the
second locking device 6, here the ball-spring locks. With the sample collection device 2
now a sample is taken from a person corresponding to the first example of the invention
above. Fig. 10 shows a view similar to Fig. 9 whereby the sample collection device 2 is
again inserted into the cartridge 3 after the sample is taken. This time the sample
collection device 2 is put into the cartridge 3 until a clamp 24 designed around the end of
the module of the cartridge 3 engages into a groove 23 formed in the grip of the sample
collection device 2. The clamp 24 is formed by example all around the cartridge 3 and
has a flexible material to be bend to a small amount when abut against the grip 25 before
clamping into the groove 23. The clamp 24 at the cartridge 3 engaging into the groove
23 functions as the third locking device 8 in this example. The connection established by
this engagement is irreversibly, which again means that the sample collection device 2
and the cartridge 3 are not disconnected again and disposed together. The irreversible
connection of the sample collection device 2 with the cartridge 3 has the effect that by

pulling at the grip 25 of the sample collection device 2 in the direction away from the
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reader 1 the releasable second locking device 6 is disconnected, the balls of the ball-
spring locks are drawn away from the recess 11, the sample collection device 2 and the
cartridge 3 are removed from the reader 1.

Finally it is pointed out that in the present application the term
"comprising”" does not exclude other elements or steps, that "a" or "an" does not exclude
a plurality, and that a single processor or other unit may fulfill the functions of several
means. The invention resides in each and every novel characteristic feature and each and
every combination of characteristic features. Moreover, reference signs in the claims

shall not be construed as limiting their scope.
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CLAIMS:

1. Connection system (1, 2, 3) for the connection of a cartridge (3) to a
cartridge reader (1), comprising

a sample collection device (2) for picking up a sample releasably
connected to the cartridge (3) via a first locking device (5) before taking the sample;

whereby the cartridge (3) is releasably connected to the reader (1) via a

second locking device (6).

2. The connection system (1, 2, 3) according to claim 1,

characterized in that the first locking device (5) is a flap ring
concentrically arranged at the cartridge (3) with flaps (7) at the edge of the flap ring
designed to project into recesses (10) within the sample collection device (2) establishing

a releasable connection between the cartridge (3) and the sample collection device (2).

3. The connection system (1, 2, 3) according to claim 1,

characterized in that the first locking device (5) is a bendable cantilever
projecting through the cartridge (3) for engagement into a groove (11) formed in the
sample collection device (2) at one end of the cantilever, and a wedge (15) is provided at
the reader (1) for pressing the cantilever at the other end to bend the cantilever in a
direction away from the sample collection device (2) to disconnect the cartridge (3) from

the sample collection device (2).

4. The connection system (1, 2, 3) according to claim 1,
characterized in that the second locking device (6) is a ball-spring lock
arranged at the reader (1) for engagement into a groove (31) designed in the cartridge

(3) for releasably locking the cartridge (3) to the reader (1) before taking the sample.
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5. The connection system (1, 2, 3) according to claim 1,

characterized in that the second locking device (6) exerts a force on the
cartridge (3) perpendicular to the cartridge (3) and the sample collection device (2)
resulting in a force in the axial direction to the cartridge (3) and the sample collection
device (2) higher than exerted by the first locking device (5) allowing to release the
sample collection device (2) from the cartridge (3) and the cartridge (3) locked with the
reader (1).

6. The connection system (1, 2, 3) according to claim 1,
characterized in that a third locking device (8) is arranged at the cartridge
(3) for irreversibly locking the sample collection device (2) with the cartridge (3) to

withdraw the sample collection device (2) with the cartridge (3) from the reader (1).

7. The connection system (1, 2, 3) according to claim 6,

characterized in that the third locking device (8) is a clamp (24) arranged
at the cartridge (3) for engagement into a groove (23) designed in the sample collection
device (2) for irreversibly locking the cartridge (3) to the sample collection device (2)

after taking the sample.

8. The connection system (1, 2, 3) according to claim 1,
characterized in that the reader (1) comprises an optical, magnetic,

mechanical, acoustic, thermal or electrical sensor element for sensing the sample.

9. The connection system (1, 2, 3) according to claim 1,
characterized in that the connection system (1, 2, 3) comprises an

indicator for detecting and indicating if sufficient sample is collected.

10. Method for the connection of a cartridge (3) to a cartridge reader (1),

characterized by
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connecting a sample collecting device (2) and a cartridge (3) to the reader
(1),

releasing the sample collecting device (2) from the cartridge (3) leaving
the cartridge (3) connected to the reader (1),

5 taking a sample by the sample collecting device (2),

irreversibly connecting the sample collecting device (2) with the cartridge
(3) connected to the reader (1),

detecting the sample within the reader (1),

removing the sample collecting device (2) and the cartridge (3)

10 irreversibly connected to the sample collecting device (2) from the reader (1).
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