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Description

[0001] The invention relates to a cartridge and a meth-
od for the detection of target components in a liquid sam-
ple with the help of magnetic particles, to a sensor device
comprising such a cartridge, and to the use of such a
cartridge and sensor device.
[0002] A magnetic sensor device is known from the
WO 2005/010543 A1 and WO 2005/010542 A2 which
may for example be used in a microfluidic biosensor for
the detection of molecules, e.g. biological molecules, la-
beled with magnetic beads. The magnetic sensor device
is provided with an array of sensor units comprising wires
for the generation of a magnetic field and Giant Magneto
Resistances (GMR) for the detection of stray fields gen-
erated by magnetized beads. The signal of the GMRs is
then indicative of the number of the beads that are bound
to an adjacent contact surface.
[0003] The WO 2003/062787 discloses a process in
which magnetic microspheres are sorted into different
populations according to their magnetic moments, and
different receptor agents are attached to the micro-
spheres of different populations. After this pretreatment,
all magnetic microspheres are incubated with a sample
such that target components can specifically bind to the
receptor agents. In a final step, the magnetic micro-
spheres are again separated into different populations
according to their magnetic moments, and the binding of
target components is detected within the separate pop-
ulations by for example the occurrence of fluorescence.
[0004] Based on this background it was an object of
the present invention to provide means for the detection
of target components in a sample with the help of mag-
netic particles, wherein it is desirable that a simultaneous
detection of different target components is possible with
a high accuracy.
[0005] This object is achieved by a cartridge according
to claim 2 a sensor device according to claim 1a method
according to claim 12 and a use according to claim 13.
Preferred embodiments are disclosed the dependent
claims.
[0006] A cartridge according to the present invention
serves for the detection of target components in a liquid
sample, for example of atoms, (bio-)molecules, complex-
es, drugs (especially drugs-of-abuse), nano-particles,
micro-particles, cell fractions or cells in a body fluid like
blood, saliva or urine. The detection of the target com-
ponents may be qualitative (yielding only a present/not-
present information) or preferably be quantitative (yield-
ing e.g. the concentration of target components in the
sample). The cartridge will typically be a low-cost plastic
part made by injection molding, which can be filled with
a sample to be tested, inserted into a corresponding read-
er for making the desired measurements, and thereafter
be disposed. In general, the term "cartridge" shall how-
ever denote a device defined only by the following com-
ponents:

a) A "sample chamber" which can be filled with the
sample to be tested and in which a "magnetic actu-
ation field" of a given configuration can be estab-
lished. The sample chamber is typically an empty
cavity; it may be an open cavity, a closed cavity, or
a cavity connected to other cavities by fluid connec-
tion channels.
The configuration of the magnetic actuation field is
described by the spatial course of its magnetic field
lines and by the magnitude of the field (i.e. by the
direction and length of the magnetic field vectors).
For the definition of the cartridge, the configuration
of the magnetic actuation field is considered as being
predetermined and fixed relative to the cartridge.
The magnetic actuation field may be generated by
internal means of the cartridge and/or by external
means. The design of the cartridge shall in any case
be such that the magnetic actuation field with the
given configuration can be established in the sample
chamber, i.e. the sample chamber may for example
not be magnetically shielded. The magnetic actua-
tion field can affect the migration of magnetic parti-
cles in the sample chamber by forces exerted on
them e.g. via a nonzero field gradient. It should be
noted that the magnitude of the magnetic field vec-
tors will usually have to be above some threshold to
make the magnetic influence strong enough (in com-
petition to other influences, e.g. gravity).
b) At least two "reservoirs" for magnetic particles that
are soluble in the sample. The magnetic particles
may particularly comprise complexes, nano-parti-
cles, microparticles etc. that are magnetized or that
can be magnetized in an external magnetic field;
most preferably, they comprise superparamagnetic
beads with a biocompatible coating on their surface.
Each reservoir may be a connected or a disconnect-
ed area/volume. The reservoirs may already be filled
with magnetic particles or still be empty (i.e. only
ready for taking up said particles).
c) At least two "sensitive zones" (regions) in which
magnetic particles and/or target components can
(qualitatively or quantitatively) be detected, for ex-
ample if they enter these zones via a liquid sample
in which they are solved. The sensitive zones may
for example be located on a transparent wall of the
sample chamber such that they can be optically ac-
cessed from the outside.

[0007] Moreover, the relation between the sample
chamber, the reservoirs, the sensitive zones, and the giv-
en magnetic actuation field shall be such that magnetic
particles of different reservoirs will predominantly reach
different sensitive zones (if they reach a sensitive zone
at all) when they migrate in a sample filling the sample
chamber under the influence of the magnetic actuation
field. As the movement of microscopic particles will al-
ways be subject to random influences, it suffices if the
mentioned condition is "predominantly" satisfied, i.e. for
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more than 90% of the number of magnetic particles, pref-
erably for more than 95%, most preferably for more than
99%.
[0008] The described cartridge allows a parallel testing
of a sample with magnetic particles from different reser-
voirs and with different sensitive zones, wherein the mag-
netic particles can be affected by the magnetic actuation
field (e.g. moved in a desired direction). Favorably, the
effect of the magnetic actuation field on the magnetic
particles is such that magnetic particles from different
reservoirs do not mix during migration to the sensitive
zones and during the interaction with the sensitive zones.
The magnetic actuation field thus constitutes some kind
of virtual walls (only) for the magnetic particles that ef-
fectively separate the sample chamber into distinct sub-
chambers between which no exchange of magnetic par-
ticles takes place. Actually, the sample chamber remains
however a connected volume in which the sample liquid
can freely spread.
[0009] It should be noted that magnetic particles from
one reservoir may migrate in a one-to-many relation to
different sensitive zones, though there will typically be a
one-to-one relation between reservoirs and sensitive
zones.
[0010] In general, the configuration of the given mag-
netic actuation field may be quite arbitrary. In many cas-
es, the field gradient, i.e. the gradient of the (scalar) am-
plitude of the magnetic field strength, will however be
perpendicular to the sensitive zones (and optionally also
to the reservoirs). More precisely, the sensitive zones
may extend in a common plane, wherein the magnetic
actuation field gradient crosses this plane substantially
perpendicularly (i.e. under angles between about 70° and
110°, preferably between about 80° and 100°). As mag-
netic particles usually move in the direction of the mag-
netic field gradient, the described configuration will lead
to a movement of particles perpendicularly to the sensi-
tive zones (and reservoirs).
[0011] The reservoirs of the cartridge may for the use
of the cartridge be filled with magnetic particles of iden-
tical type (material, size distribution, coating etc.). Pref-
erably, at least two reservoirs are however filled with
magnetic particles of different type, in particular with
magnetic particles that are specific with respect to differ-
ent target components. The magnetic particles of the two
reservoirs may for example be coated with different mol-
ecules that (bio-)chemically bind to different target com-
ponents in a sample and/or to different binding sites in
the sensitive zones.
[0012] Similar remarks apply to the sensitive zones,
i.e. at least two sensitive zones are preferably specific
with respect to different target components. These zones
may for example be coated with binding sites (capture
molecules) that specifically bind to different target com-
ponents in the sample. Thus it is possible to screen a
sample in parallel for different target components.
[0013] The relative arrangement of reservoirs and sen-
sitive zones is quite arbitrary as long as, in combination

with a given magnetic actuation field, the desired sepa-
rated movement of magnetic particles from reservoirs to
sensitive zones is guaranteed. In a preferred embodi-
ment, the reservoirs and the sensitive zones are located
on different inner surfaces of the sample chamber, par-
ticularly on surfaces that face each other (e.g. the top
and the bottom surface of the sample chamber). In this
case the magnetic particles will have to migrate through
the whole sample chamber to reach the sensitive zones,
which maximizes the chances of a reaction between
magnetic particles and target components in the sample.
[0014] In another embodiment, the reservoirs overlap
(completely or at least partially) with the corresponding
sensitive zones. In this case the magnetic particles are
in the "right" sensitive zones already from the beginning
of a measurement on, and the magnetic actuation field
has only to guarantee that they do not leave the sphere
of this sensitive zone and reach another sensitive zone.
[0015] According to still another embodiment, the res-
ervoirs are disposed on the same surface as the sensitive
zones and next to their corresponding sensitive zones.
The arrangement of reservoirs and sensitive zones on a
common surface facilitates the manufacture of the car-
tridge as only one surface has to be processed.
[0016] When magnetic particles move from different
reservoirs to the corresponding sensitive zones, they
may mutually interact for example by magnetic and/or
electrostatic forces. To avoid undesirable effects of such
an interaction on the migration of the magnetic particles,
it is preferred that the reservoirs are filled with amounts
of magnetic particles that substantially balance mutual
interactions between magnetic particles of different res-
ervoirs during their migration through the sample. In a
symmetric arrangement of two reservoirs and two sen-
sitive zones, equal amounts of magnetic particles in both
reservoirs may for example be applied to make mutual
interactions between the magnetic particles symmetrical,
too.
[0017] The sample chamber is preferably a part of a
fluidic system or connected to a fluidic system by which
a sample flow can be induced through the sample cham-
ber. This allows to fill the sample chamber with a liquid
sample when a measurement shall be made.
[0018] In the most simple case, the cartridge may be
a device (e.g. a molded plastic part) that substantially
only consists of the sample chamber with regions serving
as reservoirs and other regions serving as sensitive
zones. In a more sophisticated embodiment, the car-
tridge comprises an integrated magnetic field generator,
for example a coil and/or a wire embedded into the walls
of the cartridge through which electrical currents can be
led for inducing a magnetic field. The magnetic field gen-
erator may particularly be adapted to generate the mag-
netic actuation field that influences the migration of the
magnetic particles from the reservoirs to the sensitive
zones. The magnetic field generator may however also
or alternatively serve other purposes, for example the
magnetic excitation of magnetic particles in the sensitive
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zones to generate stray fields that give away the pres-
ence of these particles to a suitable magnetic sensor.
[0019] According to another embodiment, the cartridge
may comprise an integrated sensor unit for detecting
magnetic particles and/or target components in the sen-
sitive zones. Integrating such a sensor unit into the car-
tridge has the advantage to minimize the distance be-
tween sensor and sample and to guarantee definite op-
erating conditions.
[0020] The invention further relates to a sensor device
for the detection of target components in a liquid sample,
comprising the following components:

a) A cartridge of the kind described above, i.e. a car-
tridge with a sample chamber and at least two res-
ervoirs and sensitive zones, wherein magnetic par-
ticles of different reservoirs will reach different sen-
sitive zones when migrating under the influence of
a given magnetic actuation field.
b) A magnetic field generator for generating the mag-
netic actuation field inside the cartridge. The mag-
netic field generator may for example be realized by
a permanent magnet or an electromagnetic coil, and
it may the integrated into the cartridge or external to
it.
c) A sensor unit for detecting magnetic particles
and/or target components inside the cartridge.
Again, the sensor unit may (at least partially) be in-
tegrated into the cartridge or be a separate compo-
nent of the sensor device.

[0021] As the cartridge is an important component of
the sensor device, reference is made to the above de-
scription of said cartridge for more information on details,
advantages and further developments of the sensor de-
vice.
[0022] The cartridge and/or the sensor device may op-
tionally comprise an optical, magnetic, mechanical,
acoustic, thermal and/or electrical sensor unit. A mag-
netic sensor unit may particularly comprise a coil, Hall
sensor, planar Hall sensor, flux gate sensor, SQUID (Su-
perconducting Quantum Interference Device), magnetic
resonance sensor, magneto-restrictive sensor, or mag-
neto-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 Mag-
neto Resistance), or an AMR (Anisotropic Magneto Re-
sistance). An optical sensor unit may particularly be
adapted to detect variations in an output light beam that
arise from a frustrated total internal reflection due to tar-
get particles at a sensing surface. Other optical, mechan-
ical, acoustic, and thermal sensor concepts are de-
scribed in the WO 93/22678, which is incorporated into
the present text by reference.
[0023] Moreover, the invention relates to a method for
the detection of target components in a liquid sample
which comprises the following steps (wherein the se-
quence of their enumeration does not necessarily corre-

spond to their temporal order):

- Filling the sample chamber of a cartridge with the
sample. The cartridge may particularly be one of the
kind described above.

- Letting magnetic particles migrate through the sam-
ple from at least two reservoirs to at least two sen-
sitive zones. In this context, the term "letting" shall
mean that conditions are provided under which mag-
netic particles can migrate through the sample. Such
conditions may comprise for example enough time,
appropriate temperature, initial provision of enough
magnetic particles in the reservoirs, dissolution of
the magnetic particles in the sample etc.

- Establishing a magnetic actuation field of a given
configuration in the sample chamber such that mag-
netic particles of different reservoirs will predomi-
nantly migrate to different sensitive zones. The mag-
netic actuation field may optionally be present
throughout the whole procedure.

- Detecting magnetic particles and/or target compo-
nents in the sensitive zones.

[0024] The method comprises in general form the
steps that can be executed with a cartridge and a sensor
device of the kind described above. Therefore, reference
is made to the preceding description for more information
on the details, advantages and improvements of that
method.
[0025] The invention further relates to the use of the
cartridge and/or the sensor device described above for
molecular diagnostics, biological sample analysis, or
chemical sample analysis, food analysis, and/or forensic
analysis. Molecular diagnostics may for example be ac-
complished with the help of magnetic beads or fluores-
cent particles that are directly or indirectly attached to
target molecules.
[0026] These and other aspects of the invention will be
apparent from and elucidated with reference to the em-
bodiment(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 top view onto a first cartridge ac-
cording to the present invention in which particle res-
ervoirs and sensitive zones are located on a top part
and a bottom part, respectively;
Figure 2 shows a section through the first cartridge
along line II-II of Figure 1;
Figure 3 shows a bottom view onto the top part of
the first cartridge;
Figure 4 shows a perspective view into the sample
chamber of the first cartridge;
Figure 5 shows a perspective view into the sample
chamber of a second cartridge according to the
present invention in which particle reservoirs and
sensitive zones overlap;
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Figure 6 shows a perspective view into the sample
chamber of a third cartridge according to the present
invention in which the particle reservoirs surround
the sensitive zones;
Figure 7 shows various diagrams of an experimental
test of a cartridge and method according to the in-
vention.

[0027] Like reference numbers or numbers differing by
integer multiples of 100 refer in the Figures to identical
or similar components.
[0028] A roadside drugs-of-abuse test is a typical ap-
plication of a portable magnetic biosensor. Such a test
will be used in traffic (similar to a breath alcohol test),
and must be able to verify the presence of up to five drugs
in a single saliva sample within one minute. The test
should be reliable and easy to use. Preferably it should
be done with only one operator action (taking the sample
and inserting it into a reader) without any training of the
police force.
[0029] An illicit drug is in general a small molecule that
is capable of binding only one capture molecule (anti-
body). For this reason an inhibition or competition assay
format may be used for the detection of such drugs. In
an assay of a first type target homologue molecules are
present on a sensor surface. These target homologue
molecules compete with the target component (that might
be present in the sample) for binding to a capture mole-
cule that is present on a magnetic label. In a second type
of assay the target homologue is present on the magnetic
label and the coated label competes with the target com-
ponent (that might be present in the sample) for binding
to capture molecules (antibodies) that are present on a
sensor surface.
[0030] In the aforementioned exemplary scenarios,
five different capture molecules need to be present on
the magnetic label or on the sensor surface (depending
on the assay format) to be able to detect five drugs. Fur-
thermore, five different target homologues need to be
present on the sensor surface or on the magnetic label
(depending on the assay format). Because the drug is
generally a small molecule, the binding to other mole-
cules via a receptor-ligand binding (e.g. binding to an
antibody) is generally not very specific. As a result, cross-
reaction occurs (e.g. a magnetic label coated with binding
molecules for type A binds to a target homologue of type
B). For example magnetic particles coated with anti-am-
phetamine antibodies will bind to BSA-amphetamine
conjugates on the sensor surface, but will also bind sig-
nificantly to BSA-methamphetamine. So adding magnet-
ic particles with anti-amphetamine antibodies to an array
of sensitive zones with at least one sensitive zone coated
with BSA-amphetamine and one sensitive zone coated
with BSA-methamphetamine will show a large sensor
output for the sensitive zone coated with BSA-ampheta-
mine, but will also show a significant output signal for the
sensitive zone coated with BSA-methamphetamine.
Therefore, in most test systems the assays showing

cross-reaction are physically separated by performing
the assays in separate test strips/tubes. This is a complex
solution, since the test sample needs to be divided over
the different test strips/tubes, leading to a complex test
device and an increased sample volume needed to per-
form all tests.
[0031] The solution to the above problems that is pro-
posed here relies on the fact that in a magnetic biosensor
one can make use of the actuation possibilities that are
offered by the magnetic labels (beads). To this end, the
orientation of the magnetic forces and the relative posi-
tion of the magnetic particles are chosen such that dif-
ferent types of particles do not mix.
[0032] Figures 1 to 4 show a cartridge 100 according
to a first realization of the aforementioned principles. The
cartridge 100 comprises the following components:

- A top part 101, for example produced as an injection
molded plastic part. The top part 101 comprises a
funnel-shaped sample inlet 102 on its upper side
which leads into a fluidic channel 104. This channel
104 is engraved into the bottom side and ends in a
liquid stop and venting hole 105.
Moreover, the top part 101 comprises two neighbor-
ing reservoirs 131, 132 that are filled with (different)
magnetic particles MP, MP’.

- A bottom part 103 that is attached to the upper part
101 and for example realized as a molded intercon-
nection device (MID). The bottom part 103 compris-
es a conical through hole that establishes a sample
chamber SC below the reservoirs 131, 132.

- A sensor unit 110 that is attached to the bottom side
of the bottom part 103 to close the sample chamber
SC. The sensor unit 110 comprises means for the
detection of target components and/or magnetic par-
ticles in sensitive zones 121, 122 on its surface. The
sensor unit 110 may for example simply be a trans-
parent body through which an input light beam L1
from a light source (not shown) can be directed to
the interface between this body and the sample
chamber SC, where it is totally internally reflected
into an output light beam L2. Target components
and/or magnetic particles that are bound at the in-
terface will then lead to a frustrated total internal re-
flection (FTIR), which can be detected in the output
light beam L2 with the help of a light detector (not
shown).

[0033] Alternatively, the sensor unit might also com-
prise a magneto-restrictive sensor like a GMR sensor.
[0034] The sensor unit 110 can electrically be contact-
ed by a reader (not shown) via contact pads 111 on an
electrical flex foil (MID).
[0035] Moreover, Figure 2 shows a magnetic field gen-
erator 1 disposed below the sensor unit 110 for generat-
ing a magnetic actuation field B with a predetermined
configuration inside the sample chamber SC.
[0036] Figure 4 illustrates in a perspective view into
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the sample chamber SC the relative arrangement of two
reservoirs 131, 132 on the roof of the sample chamber
and corresponding two sensitive zones 121, 122 on the
bottom of the sample chamber. The sensitive zones 121
and 122 each comprise a plurality of binding spots BS
and BS’, respectively. The binding spots BS or BS’ within
each sensitive zone are coated with the same capture
molecules, while the binding spots BS and BS’ of different
sensitive zones are coated with different capture mole-
cules. The capture molecules can for example be depos-
ited in smalls spots by means of inkjet printing.
[0037] The two reservoirs 131 and 132 are furnished
with magnetic particles MP, MP’ of different type, i.e. spe-
cific to different target components in the sample (e.g. in
saliva) filling the sample chamber SC. The magnetic par-
ticles may initially be present in a dried form (e.g. a sugar
matrix). The sample fluid will dissolve the dry matrix. Mag-
netic actuation can then be switched on to transport the
magnetic particles (in negative z-direction) towards the
sensor surface where they are able to bind specifically.
As illustrated in Figure 4 by dashed lines for one reservoir,
the magnetic particles of the reservoirs 131 and 132 will
migrate under the influence of the (gradient of the) mag-
netic actuation field B predominantly to just the corre-
sponding sensitive zone 121 and 122, respectively, be-
low them. An advantage of such a migration through the
whole sample chamber SC is that the beads come into
contact with the full sample volume, which causes the
assay to be highly sensitive.
[0038] In Figure 4, the main magnetic force component
is directed in (negative) z-direction, i.e. perpendicular to
the sensor surface, and the magnetic beads MP, MP’ in
the reservoirs are located in z-direction exactly above
their corresponding capture sites on the sensor surface.
The in plane components (in x and y direction) are much
smaller. The magnetic field lines may preferably be ori-
ented along the x-direction (with their gradient pointing
in z-direction), which creates strings of magnetic particles
along these field lines. This creates a repulsive force be-
tween the strings of magnetic particles in the y-direction,
which aids in keeping the two populations of beads sep-
arated.
[0039] When the center of the magnet 1 that generates
the field is well aligned with the center of the binding
surface, the magnetic beads do not cross the center (sta-
ble magnetic point), which prevents mixing of the beads
by magnetic means. Mixing by diffusion can be neglected
since the magnetic forces can be made sufficiently high.
As magnetic beads can however cross the center of the
magnet by repulsive electrostatic and/or magnetic forces
between the magnetic particles and chains of particles,
respectively, both reservoirs are preferably filled with ap-
proximately equal numbers of magnetic beads to form a
sort of "counter pressure".
[0040] It should be noted that magnetic excitation
fields, which may be used to magnetize the beads during
a detection procedure with a GMR sensor in the sensitive
zones are typically very localized and do not cause un-

desired mixing of the beads.
[0041] It should further be noted that of course more
than two types of beads can be deposited in reservoirs
next to each other, depending on the space available.
With this method, multiple assays that would cross-react
with each other if they are mixed can be performed in the
same reaction chamber, without having any cross-reac-
tions.
[0042] Figure 5 illustrates a second embodiment of a
cartridge 200. Different magnetic beads coated with dif-
ferent binding molecules or different target homologues
are applied to separate reservoirs 231 and 232, respec-
tively, which are located directly on the same surface as
and overlap with the sensitive zones 221 and 222. An
advantage of this design is that all biomaterial is put on
one part of the cartridge (in Figure 5 the bottom part 203
containing the bottom of the sample chamber SC). This
part can therefore be optimized for applying biomaterials,
while the other part (201) can be optimized for e.g. en-
suring quick filling of the fluidic channels. Such an opti-
mization may for instance comprise a hydrophilization
(which would make the application of biomaterial in small
spots very difficult). Another advantage is that the mag-
netic beads are already very close to the sensor surface
and do not need time to move from the top part down to
the sensor surface, thus decreasing the assay time.
[0043] Figure 6 illustrates a third embodiment of a car-
tridge 300. Again, the bead reservoirs 331 and 332 are
located on the bottom of the sample chamber SC, i.e. on
the bottom part 303. However, instead of depositing the
beads on top of the printed binding spots BS, BS’, i.e. in
overlap with the sensitive zones 321 and 322, they are
deposited next to the printed binding spots. The beads
can be deposited next to the binding spots in the x- and/or
y-direction. The binding spots can also be printed in a
circular layout, the corresponding beads can then be de-
posited next to their corresponding capture site, in a
somewhat bigger circle or ring surrounding them.
[0044] Figure 7 summarizes results of an experiment
that shows the feasibility of the magnetic separation with
two different reservoirs (wells). In the experiment, a com-
petitive assay was performed on an optical FTIR sensor
system. Five drugs (opiates OPI, amphetamine AMP,
metamphetamine MAMP, cocaine COC, tetrahydrocan-
nabinol THC) and a reference (biotin BIOT) were meas-
ured simultaneously. The total assay time was one
minute. Magnetic particles were present in dry form, the
reagents were neat, filtered saliva (dry reagents).
[0045] Superparamagnetic particles were coated with
monoclonal anti-drug antbodies. For the amphetamine,
biotin and opiate assay, Ademtech 500 nm COOH coated
particles were used. For metamphetamine, cocaine and
tetrahydrocannabinol assay, Ademtech 300 nm NH2
beads were used. The particles were redispersed in a
drying buffer. The 500 nm beads were redispersed at 1
wt% each (total bead concentration 3 wt%, mixture 1)
whereas the 300 nm beads were redispersed at 2 wt%
(COC and THC) or 1 wt% (total bead concentration 5%,
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mixture 2). Subsequently, 2x75 nl of mixture 1 and mix-
ture 2 were deposited on a fluidic top part containing two
wells, one mixture in each well. The optical substrate was
prepared for detection of the target molecules by printing
spots of BSA-drug. The top and bottom part of the bio-
sensor was assembled by using tape, and the sensors
were kept under lab conditions at room temperature. Next
day, the cartridges were tested by performing a compet-
itive assay in the optical biosensor system. The assay
comprised filtering saliva (pool of 10 volunteers) over a
stack of filter-hydroxy apatite (HAP)-filter, whereby the
filters contain the dry reagents. Next, the filtered saliva
was spiked with different concentrations of drugs and
inserted in the cartridge by autonomous filling through a
capillary channel. Next, the magnetic particles redis-
persed and were subsequently attracted to the sensor
surface (using an actuation coil system). After a prede-
termined time, the magnetic attraction field was removed.
Another magnetic field above the cartridge was applied
to pull the non-bound beads away from the substrate
surface. The total assay time (filling, redispersion and
magnetic actuation) was 60 s (1 s cartridge filling, 14 s
beads redispersion, 45 s actuation.). The cross reactivity
was then measured.
[0046] With ten negative samples (all drugs negative)
and ten positive samples per drug (i.e. one drug negative,
rest strongly positive) and biotin the cross-talk was meas-
ured. Positive concentration was chosen at 1 mg/ml (for
opiates, amphetamine, metamphetamine, biotin), 5
mg/ml (for cocaine) and 50 mg/ml (for tetrahydrocannab-
inol). Figure 7 shows in six diagrams the optical signal
change of the spots on the optical substrates (in %) for
saliva mixtures containing all drugs but one that is indi-
cated in the header of the diagrams (i.e. no biotin BIOT,
no amphetamine AMP, no opiates OPI, no metamphet-
amine MAMP, no THC, and no cocaine COC; horizontal
axis: number of measurement).
[0047] All drug-positive spots have signal changes be-
low 10%, thereby showing a very low cross-talk. Further,
magnetic particles coated with anti-amphetamine anti-
bodies do not bind to BSA-methamphetamine. If the sep-
aration between the two rows would not be good, the
BSA-Metamphetamine spots would show similar signals
to the signals from the BSA-Amphetamine spots, thereby
showing prefect separation between the Amphetamine-
Metamphetamine assay.
[0048] In summary, a solution was presented to keep
magnetic beads separated during the binding process.
By depositing magnetic beads in at least two different
reservoirs that are oriented perpendicular to the direction
of the magnetic field lines, the groups of beads will not
show any mixing during the assay. This allows perform-
ing multiple assays in a single chamber without any prob-
lems with cross-reactivity. Advantages of this approach
are inter alia:

- no cross-reactivity;
- low cartridge complexity: one channel, one chamber;

- small sample volume required: sample does not
need to be split.

[0049] While the invention was described above with
reference to particular embodiments, various modifica-
tions and extensions are possible, for example:

- The sensor can be any suitable sensor to detect the
presence of magnetic particles on or near to a sensor
surface, based on any property of the particles, e.g.
it can detect via magnetic methods (e.g. magnetore-
sistive, Hall, coils), optical methods (e.g. imaging,
fluorescence, chemiluminescence, absorption, scat-
tering, evanescent field techniques, surface plas-
mon resonance, Raman, etc.), sonic detection (e.g.
surface acoustic wave, bulk acoustic wave, cantilev-
er, quartz crystal etc), electrical detection (e.g. con-
duction, impedance, amperometric, redox cycling),
combinations thereof, etc.

- The magnetic sensor can be any suitable sensor
based on the detection of the magnetic properties of
the particle on or near to a sensor surface, e.g. a
coil, magneto-resistive sensor, magneto-restrictive
sensor, Hall sensor, planar Hall sensor, flux gate
sensor, SQUID, magnetic resonance sensor, etc.

- Molecular targets often determine the concentration
and/or presence of larger moieties, e.g. cells, virus-
es, or fractions of cells or viruses, tissue extract, etc.

- In addition to molecular assays, also larger moieties
can be detected with sensor devices according to
the invention, e.g. cells, viruses, or fractions of cells
or viruses, tissue extract, etc.

- The detection can occur with or without scanning of
the sensor element with respect to the sensor sur-
face.

- Measurement data can be derived as an end-point
measurement, as well as by recording signals kinet-
ically or intermittently.

- The particles serving as labels can be detected di-
rectly by the sensing method. As well, the particles
can be further processed prior to detection. An ex-
ample of further processing is that materials are add-
ed or that the (bio)chemical or physical properties of
the label are modified to facilitate detection.

- The device and method can be used with several
biochemical assay types, e.g. binding/unbinding as-
say, sandwich assay, competition assay, displace-
ment assay, enzymatic assay, etc. It is especially
suitable for DNA detection because large scale mul-
tiplexing is easily possible and different oligos can
be spotted via ink-jet printing on a substrate.

- The device and method are suited for sensor multi-
plexing (i.e. the parallel use of different sensors and
sensor surfaces), label multiplexing (i.e. the parallel
use of different types of labels) and chamber multi-
plexing (i.e. the parallel use of different reaction
chambers).

- The device and method can be used as rapid, robust,
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and easy to use point-of-care biosensors for small
sample volumes. The reaction chamber can be a
disposable item to be used with a compact reader,
containing the one or more field generating means
and one or more detection means. Also, the device,
methods and systems of the present invention can
be used in automated high-throughput testing. In this
case, the reaction chamber is e.g. a well-plate or
cuvette, fitting into an automated instrument.

- With nano-particles are meant particles having at
least one dimension ranging between 3 nm and 5000
nm, preferably between 10 nm and 3000 nm, more
preferred between 50 nm and 1000 nm.

[0050] Finally it is pointed out that in the present appli-
cation the term "comprising" does not exclude other el-
ements or steps, that "a" or "an" does not exclude a plu-
rality, 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.

Claims

1. A sensor device for the detection of target compo-
nents in a liquid sample, comprising

- a cartridge (100-300) comprising

a) a sample chamber (SC) which can be
filled with a sample and in which a magnetic
actuation field (B) of a given configuration
can be established;
b) at least two reservoirs (131-331,
132-332) for magnetic particles (MP, MP’)
that are soluble in the sample, wherein the
reservoirs are located on an inner surface
of the sample chamber,
c) at least two sensitive zones (121-321,
122-322) in which magnetic particles and/or
target components can be detected, where-
in each sensitive zones comprises a plural-
ity of binding spots BS and BS’, respective-
ly, wherein said binding spots BS and BS’
are coated with different capture molecules
that specifically bind to different target com-
ponents, wherein the at least two reservoirs
and the at least two sensitive zones are lo-
cated on surfaces that face each other or
on the same surface

- a magnetic field generator (1) for generating a
magnetic actuation field (B) inside the cartridge,
- a sensor unit (110) for detecting magnetic par-
ticles (MP, MP’) and/or target components in-

side the cartridge,

characterized in that
the gradient of the amplitude of the magnetic field
strength is perpendicular to the sensitive zones and
to the reservoirs.

2. A cartridge (100-300) for use with a device according
to claim 1, comprising

a) a sample chamber (SC) which can be filled
with the sample and in which a magnetic actu-
ation field (B) of a given configuration can be
established;
b) at least two reservoirs (131-331, 132-332) for
magnetic particles (MP, MP’) that are soluble in
the sample wherein the reservoirs are located
on an inner surface of the sample chamber;
c) at least two sensitive zones (121-321,
122-322) in which magnetic particles and/or tar-
get components can be detected, wherein each
sensitive zones comprises a plurality of binding
spots BS and BS’, respectively, wherein said
binding spots BS and BS’ are coated with differ-
ent capture molecules that specifically bind to
different target components, wherein the at least
two reservoirs and the at least two sensitive
zones are located on surfaces that face each
other or on the same surface

3. The cartridge (100-300) according to claim 2,
characterized in that the sensitive zones (121-321,
122-322) extend in a common plane and that the
gradient in the magnetic actuation field (B) crosses
this plane substantially perpendicularly.

4. The cartridge (100-300) according to claim 2,
characterized in that at least two reservoirs
(131-331, 132-332) are filled with magnetic particles
(MP, MP’) that are specific with respect to different
target components.

5. The cartridge (100) according to claim 2,
characterized in that the reservoirs (131, 132) and
the sensitive zones (121, 122) are located on differ-
ent inner surfaces of the sample chamber (SC), par-
ticularly on opposing surfaces.

6. The cartridge (200) according to claim 2,
characterized in that the reservoirs (231, 232) over-
lap with the corresponding sensitive zones (221,
222).

7. The cartridge (100-300) according to claim 2,
characterized in that the reservoirs (131-331,
132-332) are filled with amounts of magnetic parti-
cles (MP, MP’) that substantially balance mutual in-
teractions when the magnetic particles migrate in the
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sample.

8. The cartridge (100-300) according to claim 2,
characterized in that the sample chamber (SC) is
part of or connected to a fluidic system (103, 104,
105) via which a sample flow can be directed through
the sample chamber.

9. The cartridge (100-300) according to claim 2,
characterized in that it comprises an integrated
magnetic field generator.

10. The cartridge (100-300) according to claim 2,
characterized in that it comprises an integrated
sensor unit (110) for detecting magnetic particles
(MP, MP’) and/or target components in the sensitive
zones (121-311, 122-322).

11. The cartridge (100-300) according to claim 2 or the
sensor device according to claim 1,
characterized in that it comprises at least one op-
tical, magnetic, mechanical, acoustic, thermal or
electrical sensor unit, particularly a coil, a Hall sen-
sor, a planar Hall sensor, a flux gate sensor, a
SQUID, a magnetic resonance sensor, a magneto-
restrictive sensor, or magneto-resistive sensor (110)
like a GMR, a TMR, or an AMR element.

12. A method for the detection of target components in
a liquid sample, comprising the following steps:

- filling the sample chamber (SC) of a cartridge
(100-300) with the sample;
- letting magnetic particles (MP, MP’) migrate
through the sample from at least two reservoirs
(131-331, 132-332) to at least two sensitive
zones (121-321, 122-322);
- establishing a magnetic actuation field (B) of a
given configuration in the sample chamber such
that magnetic particles (MP, MP’) of different
reservoirs will predominantly migrate to different
sensitive zones;
- detecting magnetic particles and/or target com-
ponents in the sensitive zones.

13. Use of the cartridge (100-300) or the sensor device
according to any of the claims 1 to 11 for molecular
diagnostics, biological sample analysis, or chemical
sample analysis.

Patentansprüche

1. Sensorvorrichtung zum Erfassen von Zielkompo-
nenten in einer flüssigen Probe, Folgendes umfas-
send

- eine Kartusche (100-300), Folgendes umfas-

send

a) eine Probekammer (SC), die mit einer
Probe gefüllt werden kann und in der ein
magnetisches Betätigungsfeld (B) mit einer
gegebenen Konfiguration geschaffen wer-
den kann;
b) zumindest zwei Behälter (131-331,
132-332) für magnetische Teilchen (MP,
MP’), die in der Probe gelöst werden kön-
nen, wobei sich die Behälter an einer Innen-
fläche der Probekammer befinden,
c) zumindest zwei sensible Zonen
(121-321, 122-322), in denen magnetische
Teilchen und/ oder Zielkomponenten er-
fasst werden können, wobei jede sensible
Zone jeweils eine Vielzahl von Bindungs-
stellen BS und BS’ umfasst, wobei die be-
sagten Bindungsstellen BS und BS’ mit ver-
schiedenen Fängermolekülen beschichtet
sind, die sich speziell an verschiedene Ziel-
komponenten binden, wobei sich die zumin-
dest zwei Behälter und die zumindest zwei
sensiblen Zonen an Oberflächen, die ein-
ander zugewandt sind, oder an derselben
Oberfläche befinden

- einen Magnetfeldgenerator (1) zum Generie-
ren eines magnetischen Betätigungsfelds (B) in-
nerhalb der Kartusche,
- eine Sensoreinheit (110) zum Erfassen von
magnetischen Teilchen (MP, MP’) und/ oder
Zielkomponenten innerhalb der Kartusche,

dadurch gekennzeichnet, dass
der Gradient der Amplitude der Magnetfeldstärke
senkrecht zu den sensiblen Zonen und den Behäl-
tern verläuft.

2. Kartusche (100-300) zur Verwendung mit einer Vor-
richtung nach Anspruch 1, Folgendes umfassend

a) eine Probekammer (SC), die mit einer Probe
gefüllt werden kann und in der ein magnetisches
Betätigungsfeld (B) mit einer gegebenen Konfi-
guration geschaffen werden kann;
b) zumindest zwei Behälter (131-331, 132-332)
für magnetische Teilchen (MP, MP’), die in der
Probe gelöst werden können, wobei sich die Be-
hälter an einer Innenfläche der Probekammer
befinden,
c) zumindest zwei sensible Zonen (121-321,
122-322), in denen magnetische Teilchen und/
oder Zielkomponenten erfasst werden können,
wobei jede sensible Zone jeweils eine Vielzahl
von Bindungsstellen BS und BS’ umfasst, wobei
die besagten Bindungsstellen BS und BS’ mit
verschiedenen Fängermolekülen beschichtet
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sind, die sich speziell an verschiedene Zielkom-
ponenten binden, wobei sich die zumindest zwei
Behälter und die zumindest zwei sensiblen Zo-
nen an Oberflächen, die einander zugewandt
sind, oder an derselben Oberfläche befinden.

3. Kartusche (100-300) nach Anspruch 2,
dadurch gekennzeichnet, dass sich die sensiblen
Zonen (121-321, 122-322) über eine gemeinsame
Ebene erstrecken und dadurch, dass der Gradient
im magnetischen Betätigungsfeld (B) diese Ebene
im Wesentlichen senkrecht schneidet.

4. Kartusche (100-300) nach Anspruch 2,
dadurch gekennzeichnet, dass zumindest zwei
Behälter (131-331, 132-332) mit magnetischen Teil-
chen (MP, MP’) gefüllt sind, die im Verhältnis zu ver-
schiedenen Zielkomponenten spezifisch sind.

5. Kartusche (100) nach Anspruch 2,
dadurch gekennzeichnet, dass sich die Behälter
(131, 132) und die sensiblen Zonen (121, 122) an
verschiedenen Innenflächen der Probekammer
(SC), im Speziellen an gegenüber liegenden Flä-
chen, befinden.

6. Kartusche (200) nach Anspruch 2,
dadurch gekennzeichnet, dass sich die Behälter
(231, 232) mit den entsprechenden sensiblen Zonen
(221, 222) überschneiden.

7. Kartusche (100-300) nach Anspruch 2,
dadurch gekennzeichnet, dass die Behälter
(131-331, 132-332) mit Mengen an magnetischen
Teilchen (MP, MP’) gefüllt sind, die im Wesentlichen
gegenseitige Wechselwirkungen ausgleichen, wenn
die magnetischen Teilchen in die Probe migrieren.

8. Kartusche (100-300) nach Anspruch 2,
dadurch gekennzeichnet, dass die Probekammer
(SC) Teil eines Fluidsystems (103, 104, 105), oder
damit verbunden ist, durch das ein Probefluss durch
die Probekammer geleitet werden kann.

9. Kartusche (100-300) nach Anspruch 2,
dadurch gekennzeichnet, dass sie einen integrier-
ten Magnetfeldgenerator umfasst.

10. Kartusche (100-300) nach Anspruch 2,
dadurch gekennzeichnet, dass sie eine integrierte
Sensoreinheit (110) zum Erfassen von magneti-
schen Teilchen (MP, MP’) und/ oder Zielkomponen-
ten in den sensiblen Zonen (121-311, 122-322) um-
fasst.

11. Kartusche (100-300) nach Anspruch 2 oder Sensor-
vorrichtung nach Anspruch 1,
dadurch gekennzeichnet, dass sie zumindest eine

optische, magnetische, mechanische, akustische,
thermische oder elektrische Sensoreinheit, im Spe-
ziellen eine Spule, einen Hall-Sensor, einen Planar-
Hall-Sensor, einen Fluxgate-Sensor, einen SQUID,
einen Magnetresonanzsensor, einen magnetorest-
riktiven Sensor oder magnetoresistiven Sensor
(110), wie ein GMR-, ein TMR- oder ein AMR-Ele-
ment umfasst.

12. Verfahren zum Erfassen von Zielkomponenten in ei-
ner flüssigen Probe, die folgenden Schritte umfas-
send:

- Füllen der Probe in die Probekammer (SC) ei-
ner Kartusche (100-300);
- Migrieren lassen der magnetischen Teilchen
(MP, MP’) durch die Probe aus zumindest zwei
Behältern (131-331, 132-332) in zumindest zwei
sensible Zonen (121-321, 122-322);
- Schaffen eines im magnetischen Betätigungs-
felds (B) mit einer gegebenen Konfiguration in
der Probekammer, sodass magnetische Teil-
chen (MP, MP’) verschiedener Behälter über-
wiegend in verschiedene sensible Zonen mig-
rieren;
- Erfassen von magnetischen Teilchen und/
oder Zielkomponenten in den sensiblen Zonen.

13. Verwenden der Kartusche (100-300) oder der Sen-
sorvorrichtung nach irgendeinem der Ansprüche 1
bis 11 zur molekularen Diagnostik, zur biologischen
Analyse einer Probe, oder zu chemischen Analyse
einer Probe.

Revendications

1. Dispositif capteur destiné à la détection de compo-
sants cibles dans un échantillon de liquide, compre-
nant

- une cartouche (100-300) comprenant

a) une chambre à échantillon (SC) qui peut
être remplie d’un échantillon et dans laquel-
le un champ d’actionnement magnétique
(B) d’une configuration donnée peut être
établi ;
b) au moins deux réservoirs (131-331,
132-332) pour particules magnétiques (MP,
MP’) qui sont solubles dans l’échantillon,
dans lequel les réservoirs se situent sur une
surface intérieure de la chambre à échan-
tillon,
c) au moins deux zones sensibles (121-321,
122-322) dans lesquelles des particules
magnétiques et/ou composants cibles peu-
vent être détectés, dans lequel chaque zo-
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ne sensible comprend une pluralité de
points de liaison BS et BS’, respectivement,
dans lequel lesdits points de liaison BS et
BS’ sont enrobés de différentes molécules
de capture qui se lient spécifiquement à dif-
férents composants cibles, dans lequel les
au moins deux réservoirs et les au moins
deux zones sensibles se situent sur des sur-
faces qui se font mutuellement face ou sur
la même surface

- un générateur de champ magnétique (1) pour
générer un champ d’actionnement magnétique
(B) à l’intérieur de la cartouche,
- une unité capteur (110) pour détecter les par-
ticules magnétiques (MP, MP’) et/ou les com-
posants cibles à l’intérieur de la cartouche,

caractérisé en ce que
le gradient de l’amplitude de la force de champ ma-
gnétique est perpendiculaire aux zones sensibles et
aux réservoirs.

2. Cartouche (100-300) à utiliser avec un dispositif se-
lon la revendication 1, comprenant

a) une chambre à échantillon (SC) qui peut être
remplie de l’échantillon et dans laquelle un
champ d’actionnement magnétique (B) d’une
configuration donnée peut être établi ;
b) au moins deux réservoirs (131-331, 132-332)
pour particules magnétiques (MP, MP’) qui sont
solubles dans l’échantillon, dans lequel les ré-
servoirs se situent sur une surface intérieure de
la chambre à échantillon,
c) au moins deux zones sensibles (121-321,
122-322) dans lesquelles des particules magné-
tiques et/ou composants cibles peuvent être dé-
tectés, dans lequel chaque zone sensible com-
prend une pluralité de points de liaison BS et
BS’, respectivement, dans lequel lesdits points
de liaison BS et BS’ sont enrobés de différentes
molécules de capture qui se lient spécifique-
ment à différents composants cibles, dans le-
quel les au moins deux réservoirs et les au moins
deux zones sensibles se situent sur des surfa-
ces qui se font mutuellement face ou sur la mê-
me surface.

3. Cartouche (100-300) selon la revendication 2,
caractérisée en ce que les zones sensibles
(121-321, 122-322) s’étendent dans un plan com-
mun et que le gradient du champ d’actionnement
magnétique (B) coupe ce plan de manière sensible-
ment perpendiculaire.

4. Cartouche (100-300) selon la revendication 2,
caractérisée en ce qu’au moins deux réservoirs

(131-331, 132-332) sont remplis de particules ma-
gnétiques (MP, MP’) qui sont spécifiques par rapport
à différents composants cibles.

5. Cartouche (100) selon la revendication 2,
caractérisée en ce que les réservoirs (131, 132) et
les zones sensibles (121, 122) se situent sur diffé-
rentes surfaces intérieures de la chambre à échan-
tillon (SC), en particulier sur des surfaces opposées.

6. Cartouche (200) selon la revendication 2,
caractérisée en ce que les réservoirs (231, 232)
coïncident avec les zones sensibles correspondan-
tes (221, 222).

7. Cartouche (100-300) selon la revendication 2,
caractérisée en ce que les réservoirs (131-331,
132-332) sont remplis de quantités de particules ma-
gnétiques (MP, MP’) qui équilibrent sensiblement les
interactions mutuelles lorsque les particules magné-
tiques migrent dans l’échantillon.

8. Cartouche (100-300) selon la revendication 2,
caractérisée en ce que la chambre à échantillon
(SC) fait partie d’un système fluidique (103, 104,
105) ou est reliée à celui-ci par le biais duquel un
écoulement d’échantillon peut être dirigé à travers
la chambre à échantillon.

9. Cartouche (100-300) selon la revendication 2,
caractérisée en ce qu’elle comprend un générateur
de champ magnétique intégré.

10. Cartouche (100-300) selon la revendication 2,
caractérisée en ce qu’elle comprend une unité cap-
teur intégré (110) pour détecter des particules ma-
gnétiques (MP, MP’) et/ou composants cibles dans
les zones sensibles (121-311, 122-322).

11. Cartouche (100-300) selon la revendication 2 ou dis-
positif capteur selon la revendication 1,
caractérisé en ce qu’il comprend au moins une uni-
té capteur optique, magnétique, mécanique, acous-
tique, thermique ou électrique, en particulier une bo-
bine, un capteur à effet Hall, un capteur à effet Hall
planaire, un capteur à sonde magnétométrique, un
SQUID, un capteur à résonance magnétique, un
capteur magnéto-restrictif ou un capteur magnéto-
résistif (110) tel qu’un GMR, un TMR ou un élément
AMR.

12. Procédé pour la détection de composants cibles
dans un échantillon de liquide, comprenant les éta-
pes suivantes :

- le remplissage de la chambre à échantillon
(SC) d’une cartouche (100-300) avec
l’échantillon ;
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- le fait de faire migrer les particules magnéti-
ques (MP, MP’) à travers l’échantillon depuis au
moins deux réservoirs (131-331, 132-332) vers
au moins deux zones sensibles (121-321,
122-322) ;
- l’établissement d’un champ d’actionnement
magnétique (B) d’une configuration donne dans
la chambre à échantillon de telle sorte que les
particules magnétiques (MP, MP’) de différents
réservoirs migrent de façon prédominante vers
différentes zones sensibles ;
- la détection de particules magnétiques et/ou
composants cibles dans les zones sensibles.

13. Utilisation de la cartouche (100-300) ou dispositif
capteur selon l’une quelconque des revendications
1 à 11 pour diagnostic moléculaire, analyse d’échan-
tillon biologique ou analyse d’échantillon chimique.

21 22 



EP 2 263 084 B1

13



EP 2 263 084 B1

14



EP 2 263 084 B1

15



EP 2 263 084 B1

16



EP 2 263 084 B1

17

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• WO 2005010543 A1 [0002] [0022]
• WO 2005010542 A2 [0002] [0022]

• WO 2003062787 A [0003]
• WO 9322678 A [0022]



专利名称(译) 用于测定磁性颗粒的盒式磁带

公开(公告)号 EP2263084B1 公开(公告)日 2017-02-22

申请号 EP2009723313 申请日 2009-03-11

[标]申请(专利权)人(译) 皇家飞利浦电子股份有限公司

申请(专利权)人(译) 皇家飞利浦电子N.V.

当前申请(专利权)人(译) 皇家飞利浦N.V.

[标]发明人 SIJBERS MARA J J
VAN LANKVELT PETRUS J W
DE THEIJE FEMKE K
NIEUWENHUIS JEROEN H

发明人 SIJBERS, MARA, J., J.
VAN LANKVELT, PETRUS, J., W.
DE THEIJE, FEMKE, K.
NIEUWENHUIS, JEROEN, H.

IPC分类号 G01N33/53

CPC分类号 G01N33/54333 B03C1/282 B03C1/288 B03C2201/18 B03C2201/26 G01N27/745 G01N33/54373 
G01N33/946 G01N33/948 G01N33/9486

优先权 2008102671 2008-03-17 EP

其他公开文献 EP2263084A1

外部链接 Espacenet

摘要(译)

本发明涉及一种盒（100）和相应的传感器装置，用于检测液体样品中的
目标成分。盒（100）包括样品室（SC），至少两个储存器
（131,132），其可以配备有磁性颗粒（MP，MP&#39;），以及至少两
个相应的敏感区域（121,122），其中可以检测溶解的磁性颗粒和/或目
标组分。当在样品室中建立给定构造的磁致动场（B）时，不同储器的磁
性颗粒主要迁移到不同的敏感区域。因此可以避免磁性颗粒的混合。
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