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Description
Technical Field

[0001] The disclosure relates to the field of analyzing
probe fluids, and in particular to determining chemical,
biochemical or physical quantities of a probe fluid col-
lected in a container.

Background

[0002] Chemical or biochemical analysis of fluids such
as body-fluids, food products, beverages, water etc. is
typically carried out in laboratories. This involves collect-
ing the fluid to be analyzed in a container, sealing the
container, transferring the container to the laboratory,
performing the analysis and communicating the analysis
result back to the remitter. This process is well estab-
lished, mostly avoids any possible risk of contamination
and allows highly accurate analysis results. However, it
is time consuming and expensive.

[0003] Therefore, on-site testing of fluids has gained
increasing importance over the past years. On-site test-
ing allows to obtain analysis results swiftly and in an au-
tonomous manner. However, on-site testing is typically
challenged by low accuracy of analysis results, signifi-
cant risk of contamination and possible hygienic short-
comings. Further, the handling of on-site test kits can be
inconvenient or difficult for some people. WO
2016/010959 A1 discloses a probe fluid analyzer system
which comprises a sample collecting cup, a cartridge
serving as a lid of the cup and an electronic reader. The
cartridge includes a fluid sample area and is used as a
closure of the sample collecting cup. It is outfitted with
metal electrodes that come in contact with the sample
fluid trapped in the chamber.

[0004] US 2018/0257068 A1 discloses a portable free-
standing biological sample analysis device having a cov-
er in which a data collection and analysis unit is integrat-
ed. A data analysis and display unit is mounted atop the
cover and electrically connected to the data collection
and analysis unit by wires.

Summary

[0005] According to an aspect, a probe fluid analyzer
system includes a lid element for a container. A sensor
is mounted or is mountable to the lid element. The sensor
is configured to determine measurement data of a probe
fluid to be stored in the container. An electronic circuitry
electrically connected or connectable to the sensor is
configured to generate a radio transmission signal car-
rying information based on the measurement data for
transmission to an external radio receiver. The probe fluid
analyzer system includes an antenna for transmitting the
radio transmission signal to an external radio receiver.
The antenna and the electronic circuitry are mounted on
a support member which is permanently affixed to the lid
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element and acts as an intermediate holding structure to
mount the sensor to the lid element.

Brief description of the drawings
[0006]

Figure 1 is a schematic illustration of an exemplary
probe fluid analyzer system.

Figure 2 is a block diagram of an electronic circuitry
coupled to a sensor and an antenna.

Figure 3 is an illustration of an exemplary probe fluid
analyzer system.

Figure 4 is a perspective view of an exemplary probe
fluid analyzer system.

Figure 5 is a top view on the exemplary probe fluid
analyzer system of Figure 4.

Figure 6 is a perspective view of the exemplary probe
fluid analyzer system of Figure 4 where the sensor,
the electronic circuitry and the antenna are disas-
sembled from the lid element.

Figure 7 is a sectional view of an exemplary probe
fluid analyzer system equipped with a measuring
chamber.

Figure 8 is a sectional view of the exemplary probe
fluid analyzer system of Figure 7 further including a
container for the probe fluid.

Figure 9 is a sectional view of the exemplary probe
fluid analyzer system of Figure 8 during the process
of filling the measuring chamber with probe fluid.

Figure 10 is a sectional view of the exemplary probe
fluid analyzer system of Figure 9 after completion of
the process of filing the measuring chamber with
probe fluid and during transmission of the informa-
tion based on the measurement data to a radio re-
ceiver.

Figure 11 is a sectional view of a further exemplary
probe fluid analyzer system including a tool for open-
ing an intake to the measuring chamber for filling the
measuring chamber with probe fluid.

Figures 12A-B are sectional views of further exem-
plary probe fluid analyzer systems equipped with a
measuring chamber.

Figure 13 is a sectional view of an exemplary con-
tainer for the probe fluid after probe fluid collection.
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Figure 14 is a sectional view of the exemplary probe
fluid analyzer system of Figure 12A combined with
the container of Figure 13.

Figure 15 is a sectional view of the exemplary probe
fluid analyzer system of Figure 14 during the process
of filling the measuring chamber with probe fluid by
turning the probe fluid analyzer system upside down.

Figure 16 is a sectional view of the exemplary probe
fluid analyzer system of Figure 15 after completion
of the process of filling the measuring chamber with
probe fluid and after turning the probe fluid analyzer
system a second time upside down.

Figure 17 is a sectional view of the exemplary probe
fluid analyzer system of Figure 16 during transmis-
sion of the information based on the measurement
data to a radio receiver.

Detailed description

[0007] It is to be understood that the features of the
various exemplary embodiments and examples de-
scribed herein may be combined with each other, unless
specifically noted otherwise. Further, identical or similar
parts are referenced by the same reference numerals
throughout the various embodiments and examples.
[0008] As used in this specification, the terms "at-
tached", "mounted", "connected", "coupled" and/or "elec-
trically connected/electrically coupled" are not meant to
mean that the elements or layers must directly be con-
tacted together; intervening elements may be provided
between the "attached", "mounted", "connected", "cou-
pled" and/or "electrically connected/electrically coupled”
elements, respectively. However, in accordance with the
disclosure, the above-mentioned terms may, optionally,
also have the specific meaning that the elements are
directly contacted together, i.e. that no intervening ele-
ments are provided between the "attached", "mounted”,
"connected”, "coupled" and/or "electrically connect-
ed/electrically coupled" elements, respectively.

[0009] Referringto Figure 1,an embodiment of a probe
fluid analyzer system 100 includes a lid element 110 for
a container. The lid element 110 may, e.g., have a plate-
shaped design. It can be placed on the container 150,
which may but does not need to form a part of the probe
fluid analyzer system 110. The container 150 is therefore
illustrated by a dashed dotted line in Figure 1.

[0010] The container 150 is configured to store a probe
fluid 160 to be analyzed. A variety of probe fluids 160
could be used for the probe fluid analyzer system 110.
By way of example, the probe fluid 160 may be a body-
fluid such as, e.g., urine or blood. The probe fluid 160
may alternatively be a fluid such as, e.g., water or a liquid
extracted from food products such as juice, oils, milk
products, baby food, etc.

[0011] Hence, the container 150 may be a special con-
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tainer such as, e.g., a beaker (urine beaker), a test tube
(such as, e.g., a blood or urine tube) etc. In this case, the
container 150 typically matches with the lid element 110
in some way, e.g. in size, in having a mutually engaging
closure mechanics or even in terms of electrical connec-
tions between the lid element 110 and the container 150.
On the other hand, the container 150 may also be a sim-
ple "everyday" container such as, e.g., a drinking glass,
a bottle, a plastic cup, a pot (e.g. jam pot a baby food
pot), etc. Such containers 150 need not to have any tech-
nical or structural relationship to the lid element 110, ex-
cept, e.g., their size.

[0012] The probe fluid analyzer system 100 further in-
cludes a sensor 120. The sensor 120 is mounted or is
mountable to the lid element 110. As will be described in
more detail further below, this means that the sensor 120
may be permanently fixed at the lid element 110 by using
an intermediate holding structure or may be an ex-
changeable sensor 120 which could be detached from
the intermediate holding structure to be replaced by a
new sensor 120. In the latter case, the intermediate hold-
ing structure is typically equipped with a sensor socket
or receptacle (not shown in Figure 1), which allows to
remove the sensor 120 and allows to attach a new one,
if desired.

[0013] Differently put, while the probe fluid analyzer
system 100 may be designed only for single use, if the
sensor 120 is a non-exchangeable sensor, the probe fluid
analyzer system 100 may, e.g., also be designed for mul-
tiple use, if, e.g., an exchangeable sensor 120 is provid-
ed. In general, however, depending on the type of the
sensor 120, it may also be possible that a multiple use
probe fluid analyzer system 100 uses the same, non-
exchangeable sensor 120 (e.g. if the sensor 120 is an
optical sensor or if the sensor could be cleaned and re-
used after operation).

[0014] A variety of sensors 120 and/or sensing func-
tions could be provided within the scope of this disclo-
sure. By way of example, the sensor 120 may be an elec-
trochemical sensor, a biochemical sensor, a sensor con-
figured to sense one or more physical properties, e.g. a
sensor to sense temperature, optical properties such as
color, reflectivity, etc. For example, the sensor 120 may
determine measurement data of the probe fluid 160 in-
dicative of one or more of a glucose concentration, a ph-
value, a salt concentration, a potassium concentration,
a concentration of a chemical substance, a concentration
of a biochemical substance, or an electrical conductivity
value of the probe fluid 160. In particular, the sensor 120
may be configured to determine the concentration of one
or more proteins such as, e.g., of the connecting peptide
(C-peptide) which is known to be used for the diagnosis
of diseases such as, e.g., diabetes or other metabolic
disorders. Further, concentrations of antibodies, hor-
mones, or other probe fluid ingredients indicative of the
body condition orindicative of the probe fluid quality (e.g.
water quality, food product quality) could be sensed by
the sensor 120.
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[0015] The sensor 120 is configured to determine
measurement data of the probe fluid 160. The measure-
ment data is communicated to an electronic circuitry 130.
The electronic circuitry 130 is configured to generate a
radio transmission signal which carries information
based on the measurement data. Further, the probe fluid
analyzer system 100 includes an antenna 140, which is
configured to transmit the radio transmission signal to an
external radio receiver (not shown). As will be described
in more detail further below, the external radio receiver
(also termed as an external reader) may, e.g., be a cel-
lular phone, a personal computer, a tablet personal com-
puter, or a watch.

[0016] Figure 2 illustrates a block diagram of the elec-
tronic circuitry 130 coupled to the sensor 120 and to the
antenna 140. The electronic circuitry 130 may include a
firstinterface (IF) 130_1 interfacing the electronic circuit-
ry 130 to the sensor 120, and may include a second in-
terface (IF) 130_2 interfacing the electronic circuitry 130
to the antenna 140. Further, the electronic circuitry 130
may include an integrated circuit (IC) such as, e.g., a
microprocessor 130_3.

[0017] The electronic circuitry 130 may be realized as
a monolithic circuit, e.g. as a single semiconductor chip.
It is also possible that the electronic circuitry 130 is real-
ized by two or more semiconductor chips, e.g. by a signal
processor or baseband chip, which provides for sensor
signal interfacing and which processes and/or evaluates
the measurement data, and by a RF (Radio Frequency)
chip, which provides for radio transmission signal gen-
eration and wireless communication standard protocol
interfacing. Further, the sensor 120 may be integrated in
the same semiconductor chip in which the electronic cir-
cuit 130 or a portion of the electronic circuit 130 is imple-
mented.

[0018] The firstinterface 130_1 may receive (e.g. an-
alog) measurement data from the sensor 120. The first
interface 130_1 may, e.g., be configured to convert the
analog measurement data into digital measurement da-
ta. The microprocessor 130_3 may process the (analog
or digital) measurement data. Data processing may in-
clude evaluation of the measurement signals to deter-
mine the measurement quantities such as, e.g., concen-
trations of the various ingredients, temperature, optical
or other physical properties, etc. In other words, the mi-
croprocessor 130_3 may be configured to evaluate the
measurement data received from the sensor 120 via the
first interface 130_1 in accordance with the function of
the probe fluid analyzer system 100.

[0019] The second interface 130_2 is a wireless com-
munication interface configured to generate aradio trans-
mission signal based on the measurement data (e.g. on
the processed measurement data provided by the micro-
processor 130_3 as described above). To that end, the
second interface 130_2 operates in accordance with a
wireless communication standard such as, e.g., the NFC
(Near Field Communication) standard, the RFID (Radio
Frequency ldentification) standard or any other appro-
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priate wireless data communication standard.

[0020] NFC is a short range technology that enables
devices to communicate when they are broughtinto close
proximity of only a few centimeters distance. NFC ena-
bles two devices to share power and data using magnetic
field induction at short range. By way of example, the
external radio receiver (reader) may be an active tag
(transponder), wherein active means that the device has
an own power source (battery). The electronic circuitry
130 may, e.g., be a passive tag (transponder). In this
case, the electronic circuitry 130 does not have an own
power source (battery). Rather, the energy to operate
the electronic circuitry 130 and the sensor 120 is then
wirelessly provided by the reader (i.e. the external radio
receiver) and is harvested in the electronic circuitry 130
for operation.

[0021] RFID is a wireless communication standard
which is similar to NFC. However, in RFID the reader
cannot act as tag (transponder), i.e. data exchange is
only possible from the electronic circuitry 130 to the ex-
ternal radio receiver (reader). Similar to NFC the elec-
tronic circuitry 130 (RFID tag) is powered by the reader
to harvest the energy for operation if the RFID tag (i.e.
the electronic circuitry 130) is a passive tag (i.e. without
own power source).

[0022] In general, any wireless data communication
technology and/or standard may be used for transmitting
the radio transmission signal to the external radio receiv-
er and, optionally, for data exchange between the exter-
nal radio receiver and the electronic circuitry 130 (as it
is, e.g., also possible in NFC).

[0023] Hence, the second interface 130_2 may be a
wireless data communication interface 130_2 configured
to exchange data between the electronic circuitry 130 via
the antenna 140 with the external radio receiver and con-
figured to harvest energy provided by the external radio
receiver via the antenna 140 for operating the electronic
circuitry 130 (which may represent a passive transpond-
er).

[0024] Figure 3illustrates an exemplary probe fluid an-
alyzer system 300. The probe fluid analyzer system 300
is similar to the probe fluid analyzer system 100, and
reference is made to the description above in order to
avoid reiteration. Moreover, in the probe fluid analyzer
system 300, the antenna 140 is mounted on the lid ele-
ment 110. As shown in Figure 3, the antenna 140 may
be mounted on an upper surface 110A of the lid element
110. The antenna 140 may be shaped as a coil which
runs along the edge of the lid element 110. The electronic
circuitry 130 may, e.g., also be mounted on the upper
surface 110A of the lid element 110.

[0025] The sensor 120 may comprise a strip-shaped
carrier element 122 supporting a plurality of electrodes
120_1, 120_2. The electrodes 120_1, 120_2 may, e.g.,
be formed out of a structured electrode layer disposed
on the carrier element 120. The carrier element 120 may
be fixedly or detachably connected to the lid element 110
via an intermediate member as described in more detail
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further below. Conducting paths 124_1, 124_2 running
on the carrier element 122 may electrically connect the
electrodes 120_1, 120_2 to the electronic circuitry 130.
[0026] Itis to be noted thatin the exemplary probe fluid
analyzer system 300 shown in Figure 3, the electronic
circuitry 130 is arranged at the outside of the probe fluid
volume defined by the container 150 and the lid element
110. However, it is also possible that the electronic cir-
cuitry 130 is arranged in the interior of this volume. To
this end, the electronic circuitry 130 may be mounted on
the lower surface 110B of the lid element 110. Further,
it is possible that the electronic circuitry 130 is located at
a place where it is immersed in the probe fluid during
determination of measurement data. This option allows
the electronic circuitry 130 to also collect measurement
data, e.g. temperature data (since the electronic circuitry
130 is in many cases already equipped with a tempera-
ture sensor). And still further, as mentioned earlier, it is
possible that the sensor 120 and the electronic circuitry
(or a portion of the electronic circuitry 130 such as, e.g.,
IF 130_1 and/or IC 130_2 and/or IF 130_3) are mono-
lithically integrated in the same semiconductor chip.
[0027] Figures 4, 5 and 6 illustrate various views of a
probe fluid analyzer system 400. The probe fluid analyzer
system 400 is similar to the probe fluid analyzer system
300, and reference is made to the above disclosure to
avoid reiteration.

[0028] As an example and without loss of generality,
the probe fluid analyzer system 400 may be a urine beak-
er. In this and many other cases, the container 150 may
be transparent and/or may be provided with a screw clo-
sure (not shown) at its upper rim. The lid element 110
can be tightly screwed on the container 150 so as to
hermetically seal the lid 110 to the container 150. The
circular antenna 140 and the electronic circuitry 130 is
mounted on a support member 420, e.g. a common print-
ed circuit board (PCB), which might be a flexible PCB.
The support member 420 (e.g. PCB) is used as an inter-
mediate holding structure to mount the sensor 120 to the
lid element 110. More specifically, the carrier 122 of the
sensor 120 is fixedly or detachably attached to the sup-
port member 420, see Figure 6, which is permanently
affixed (e.g. glued, laminated, etc.) to the lid element 110,
e.g. the upper surface 110A thereof, see Figures 4 and
5. The sensor 120 may reach into the container 150
through an opening 610 in the lid element 110. The open-
ing 610 may either open into a measuring chamber as
will be described in more detail further below or directly
into the container 150.

[0029] Figure 7illustrates an exemplary probe fluid an-
alyzer system 700. The probe fluid analyzer system 700
may be implemented in any of the aforementioned probe
fluid analyzer systems 100, 300, 400. Therefore, features
of the probe fluid analyzer system 700 described in the
following can readily be applied to the probe fluid analyzer
systems 100, 300, 400 and vice versa.

[0030] The probe fluid analyzer system 700 is (option-
ally) provided with a measuring chamber 760. The meas-
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uring chamber 760 may be arranged at the lid element
110. In particular, the measuring chamber 760 may be
integrally formed with the lid element 110.

[0031] The measuring chamber 760 may be bordered
by a chamber wall 710 separating the measuring cham-
ber 760 from the residual interior of the container 150.
The chamber wall 710 may, e.g., be integrally formed
with the lid element 110, i.e. the lid element 110 and the
chamber wall 710 may be formed in one piece, e.g. in
one plastic piece. The chamber wall 710 may be shaped
as depression of the lid element 110.

[0032] The support member 420 or any other element
does not carry the electronic circuitry 130 and the anten-
na 140 may be used to hermetically seal the measuring
chamber 760 at its opening 610 in the lid element 110.
Further, the lid element 110 may, e.g., have a rim 112,
which is, e.g., equipped with a closure mechanics (e.g.
screw closure) configured to hermetically connect the lid
element 110 to the container 150.

[0033] Optionally, the closure mechanics of the probe
fluid analyzer system 700 or any other probe fluid ana-
lyzer system disclosed herein may be designed in a man-
ner that it cannot be re-opened without damage. Such
protection againstreopening the probe fluid analyzer sys-
tem may be useful in cases of hazardous probe fluids or
to prevent unlawful opening (e.g. as in the case of doping
tests).

[0034] The measuring chamber 760 is configured to
receive probe fluid from the container 150 in order to
determine the measurement data from the probe fluid
160 in the measuring chamber 760. An exemplary proc-
ess to feed the measuring chamber 760 with probe fluid
160 from the container 150 isillustrated in Figures 8 to 10.
[0035] In various examples, the measuring chamber
760 may be configured to be automatically filled by the
probe fluid 160 once the lid element 110 is placed on the
container 150. Moreover, in various examples, the meas-
uring chamber 760 may be configured to be filled by a
predetermined volume of probe fluid 160. In this context,
referring to the example of Figure 8, the lid element 110
is placed (e.g. screwed) on the container 150. The cham-
berwall 710 may have a probe fluid intake 712. The probe
fluid intake 712 may be located on a specific height over
the bottom of the measuring chamber 760. The height of
the probe fluid intake 712 may control the automatic filling
process and may accurately determine the amount of
probe fluid 160 which enters the measuring chamber 760
during the filling process as, e.g., shown in Figures 8 to
10.

[0036] Inone example, the probe fluid intake 712 may
simply be a hole in the chamber wall 710. In other exam-
ples, the probe fluid intake 712 may be configured to
suppress discharge of the probe fluid 160 from the meas-
uring chamber 760 back into the container 150. For in-
stance, the probe fluid intake 712 may be a mechanical
filter, a diffusion barrier, a valve or a combination of these
elements. A mechanical filter may, e.g., be used to pre-
vent suspended bodies or particles to enter the measur-
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ing chamber 760. Suspended bodies or particles could
impair the measurement, if they physically engage with
the sensor 120 or, in particular, with the electrodes
120_1,120_2 ofthe sensor 120. A diffusion barrier and/or
a valve could, in particular, be useful if the measuring
chamber 760 simultaneously acts as areaction chamber.
For example, one or more reaction substances may be
deposited inthe measuring chamber 760. In some cases,
the sensor 120 and, in particular, the electrodes 120 _1,
120_2 of the sensor 120 may be covered with reaction
substances such as, e.g., antibodies or enzymes. The
operation of the probe fluid analyzer system 700 may
then rely on the measurement of the concentration of
reaction products generated by the reaction between the
reaction substances deposited in the measuring cham-
ber 760 and ingredients of the probe fluid 160. Such
measurements may rely both on the exact knowledge of
the probe fluid diagnosis volume in the measuring cham-
ber 760 and/or on the prevention of ongoing probe fluid
exchange between the measuring chamber 760 and the
container 150 during measurement.

[0037] Figure 9illustrates a stage during the automatic
filing of the measuring chamber 760 shortly before the
sensor 120 is immersed in the probe fluid 160.

[0038] Figure 10 illustrates a final state of the filling
process. A predetermined filling level is obtained be-
cause the probe fluid 160 in the measuring chamber 760
traps the air above the probe fluid 160 once the filling
level exceeds the probe fluid intake 712. The residual air
trapped over the probe fluid in the measuring chamber
760 may also serve to keep the carrier element 122
and/or the conducting paths 124_1, 124_2 dry and clean.
[0039] Itis also possible that a concentration of an in-
gredient of the probe fluid 160 (i.e. not a reaction product)
is directly determined by the sensor 120 and/or that a
quantity of the probe fluid 160 is determined which does
notrely on a certain dosage volume and/or the prevention
of fluid exchange between the measuring chamber 760
and the container 150. In these and other cases, a simple
through hole or a mechanical filter may be sufficient to
serve as the probe fluid intake 712 to the measuring
chamber 760, or the measuring chamber 760 may com-
pletely be avoided.

[0040] Other solutions to fill the measuring chamber
760 with a predefined volume of probe fluid 160 are also
feasible. By way of example, the measuring chamber 760
may be applied with a vacuum which controls the filling
process. Referring to Figure 11, apuncturing device such
as, e.g., a hollow needle 1012 may be provided in the
container 150, e.g. mounted at the bottom of the contain-
er 150. The puncturing device may cause the measuring
chamber 760 to be punctured once the lid element 110
is placed (e.g. screwed or otherwise fixedly closed) on
the container 150.

[0041] By virtue of the vacuum, the probe fluid 160 may
then be sucked into the measuring chamber 760. The
amount of probe fluid 160 sucked into the measuring
chamber 760 may be controlled by the pressure of the
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vacuum and/or by the size of the measuring chamber
760 (e.g. if the measuring chamber 760 is completely
filled with probe fluid 160).

[0042] As illustrated in Figures 10 and 11, an external
radio receiver 1050 such as, e.g., a cellular phone or a
smartphone or any other reader device may be brought
into proximity to the lid element 110 of the probe fluid
analyzer system 700. For instance, the external radio
receiver may simply be put down on the lid element 110.
As already described above, the external radio receiver
1050 may then power the electronic circuitry 130 and the
sensor 120 via the antenna 140 and may read out the
information based on the measurement data. A software
application program running on the external radio receiv-
er 1050 may be used to control the communication with
the electronic circuitry 130 and to display, manage and/or
store the received information data.

[0043] Figures 12A and 12Billustrate further examples
of a probe fluid analyzer system 1200. Referring to Figure
12A, a measuring chamber 1260 may be provided in a
space directly below the lower surface 110B of the lid
element 110. The measuring chamber 1260 may be
formed as an integral part of the lid element 110.
[0044] The measurement chamber 1260 may be de-
fined by a chamber wall 1210 which may form a part of
the lid element 110. The vertical dimension of the meas-
urement chamber 1260 may in this example be relatively
small, e.g. equal to or less than a few (say 2, 3, 4, 5 or
10) millimeters. The chamber wall 1210 may be provided
with a probe fluid intake 1212, which may be designed
similar as the probe fluid intake 712, and reference is
made tothe above disclosure in order to avoid reiteration.
[0045] In the example of Figure 12A the electronic cir-
cuitry 130 may be located outside of the measuring cham-
ber 1260, while in the example of Figure 12B the elec-
tronic circuitry 130 is located in the interior of the meas-
uring chamber 1260 together with the sensor 120. In the
latter case, as mentioned before, the electronic circuitry
130 can contribute to the determining of measurement
data such as, e.g., temperature data.

[0046] Moreover, the measuring chamber 1260 may
be completely filled by probe fluid 160. Therefore, the
probe fluid analyzer system 1200 can also provide for a
predetermined volume of probe fluid 160 to be analyzed
as required in some applications.

[0047] Figures 13 to 17 illustrate exemplary operation
stages of a probe fluid analyzer system 1200.

[0048] Referringto Figure 13, probe fluid 160 has been
collected in the container 150. Again, all kinds of probe
fluid 160 and/or containers 150 may be used.

[0049] The container 150 is then closed by the lid as-
sembly as, e.g., illustrated in Figures 12A or 12B. As
noted previously, the term probe fluid analyzer system
1200 may again either relate only to the lid assembly, as
for instance illustrated in Figures 12A and 12B, or to the
combination of the container 150 and the lid assembly
as shown in Figure 14.

[0050] The measuring chamber 1260 may then be
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completely filled. Various options are available. For in-
stance, referring for example to Figure 15, the fluid ana-
lyzer system 1200 may be turned upside down to com-
pletely fill the measuring chamber 1260 with probe fluid
160. Other possibilities to completely fill the measuring
chamber 1260 with probe fluid 160 may rely on applying
the measuring chamber 1260 with a vacuum and punc-
turing the measuring chamber 1260, e.g. by a hollow nee-
dle (see Figure 11). In this and other cases, the meas-
uring chamber 1260 may be completely filled by probe
fluid 160 without the need of turning the probe fluid an-
alyzer system 1200 upside down.

[0051] Returning to the example of Figure 14, the
measuring chamber 1260 may be completely filled by
gravity. Then, as illustrated in Figure 16, the probe fluid
analyzer system 1200 is a second time turned upside
down. The probe fluid 160 remains in the measuring
chamber 1260. This may be achieved either due to the
effect of capillary forces and the small amount of probe
fluid pressuring against the probe fluid intake 1212 (even
if the probe fluid intake 1212 is merely a hole) or may be
supported by additional features such as a specific de-
sign (e.qg. filter, diffusion barrier, valve, etc.) of the probe
fluid intake 1212 as already mentioned. The probe fluid
analyzer system 1200 completely excludes any possibil-
ity of fluid exchange between the measuring chamber
1260 and the container 150 after completion of the filling
process.

[0052] The probe fluid measuring chamber 760, 1260
may be a sterile volume which might be filled with a pro-
tective gas or vacuum.

[0053] Figure 17 corresponds to the wireless data com-
munication process of Figures 10 and 11, and reference
is made to the above description for the sake of brevity.
[0054] Waste disposal of the probe fluid analyzer sys-
tems described herein may depend on the specific ap-
plication (in particular the kind of probe fluid 160) and the
specific design of the probe fluid analyzer system. How-
ever, it is believed that existing waste disposal manage-
ment processes may at least partly be applicable to the
probe fluid analyzer systems disclosed herein.

[0055] A further aspect of the disclosure involves the
return of the filled probe fluid analyzer systems to the
producer. The producer may then use laboratory analyt-
ics to verify the measurement data and/or the information
based on the measurement data as computed by the
electronic circuitry 130. These quantities may be stored
in a non-volatile memory of the electronic circuitry 130
and could be used to develop and refine the acquisition,
evaluation and/or interpretation of the measurement data
for product advancements.

[0056] In conclusion, the probe fluid analyzer system
disclosed herein allows for a simple and inexpensive
probe fluid analysis on the ground. There is not much the
user can do wrong and the user does not need to come
into contact with the probe fluid sample.
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Claims

1.

A probe fluid analyzer system, comprising:

a lid element (110) for a container (150);

a sensor (120) mounted or mountable to the lid
element (110), the sensor (120) being config-
ured to determine measurement data of a probe
fluid (160) to be stored in the container (150);
an electronic circuitry (130) electrically connect-
ed or connectable to the sensor (120) and con-
figured to generate a radio transmission signal
carrying information based on the measurement
data; and

an antenna (140) for transmitting the radio trans-
mission signal to an external radio receiver
(1050), wherein the antenna (140) and the elec-
tronic circuitry (130) are mounted on a support
member (420) characterized in that the sup-
port member (420) is permanently affixed to the
lid element (110) and acts as an intermediate
holding structure to mount the sensor (120) to
the lid element (110).

The probe fluid analyzer system of claim 1, wherein
the lid element (110) has a plate-shaped design.

The probe fluid analyzer system of claim 1 or 2, fur-
ther comprising:

aclosure element configured to hermetically seal the
lid element (110) to the container (150).

The probe fluid analyzer system of any of the pre-
ceding claims, further comprising:

a measuring chamber (760, 1260) provided at the
lid element (110) and configured to receive probe
fluid (160) from the container (150), wherein the sen-
sor (120) is configured to determine measurement
data from the probe fluid (160) in the measuring
chamber (760, 1260).

The probe fluid analyzer system of claim 4, wherein
the measuring chamber (760, 1260) is configured to
be automatically filled by the probe fluid (160) once
thelid element(110)is placed on the container (150).

The probe fluid analyzer system of claim 4, wherein
the measuring chamber (760, 1260) is configured to
be filled by the probe fluid (160) once the lid element
(110) is placed on the container (150) and turned
upside down.

The probe fluid analyzer system of one of claims 4
to 6, wherein the measuring chamber (760, 1260)
has a probe fluid intake (712), the probe fluid intake
(712) is configured to suppress discharge of the
probe fluid (160) from the measuring chamber (760,
1260) back into the container (150).



10.

1.

12.

13.

14.

15.

16.

17.

13 EP 3 718 632 B1 14

The probe fluid analyzer system of one of claims 4
to 7, wherein the measuring chamber (760, 1260) is
applied with a vacuum, a protective gas or an air
dehumidifier agent.

The probe fluid analyzer system of one of claims 4
to 8, wherein the measuring chamber (760, 1260)
accommodates a reaction agent.

The probe fluid analyzer system of one of claims 4
to 8, wherein the measuring chamber (760, 1260) is
configured to receive a predetermined volume of
probe fluid (160).

The probe fluid analyzer system of any of the pre-
ceding claims, wherein the sensor (120) is an elec-
trochemical and/or biochemical sensor and/or a sen-
sor configured to sense a physical property, in par-
ticular a temperature sensor and/or an optical sen-
SOr.

The probe fluid analyzer system of any of the pre-
ceding claims, wherein the sensor (120) comprises
a strip-shaped carrier element (122) supporting a
plurality of electrodes (120_1, 120_2).

The probe fluid analyzer system of any of the pre-
ceding claims, wherein the sensor (120) is an ex-
changeable sensor (120) detachably mounted on
the support member (420).

The probe fluid analyzer system of any of the pre-
ceding claims, wherein the electronic circuitry (130)
islocated at a place where itisimmersedin the probe
fluid (160) during determination of measurement da-
ta.

The probe fluid analyzer system of any of the pre-
ceding claims, wherein the electronic circuitry (130)
comprises a non-volatile memory for storing the
measurement data and/or the information based on
the measurement data.

The probe fluid analyzer system of any of the pre-
ceding claims, wherein the electronic circuitry (130)
is wirelessly powered by the external radio receiver
(1050).

The probe fluid analyzer system of any of the pre-
ceding claims, further comprising:
the container (150) for the probe fluid (160).

Patentanspriiche

1.

Probenfluid-Analysesystem, das aufweist:

ein Deckelelement (110) fir einen Behalter
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(150);

einen Sensor (120), der an dem Deckelelement
(110) angebracht oder anbringbar ist, wobei der
Sensor (120) so konfiguriert ist, dass er Mess-
daten eines in dem Behalter (150) zu speichern-
den Probenfluids (160) bestimmt;

eine elektronische Schaltung (130), die mit dem
Sensor (120) elektrisch verbunden oder ver-
bindbar ist und so konfiguriert ist, dass sie ein
Funkibertragungssignal erzeugt, das Informa-
tionen auf der Grundlage der Messdaten tragt;
und

eine Antenne (140) zur Ubertragung des Funk-
Ubertragungssignals an einen externen Funk-
empfanger (1050), wobei die Antenne (140) und
die elektronische Schaltung (130) auf einem
Tragerelement (420) montiert sind, dadurch
gekennzeichnet, dass

das Tragerelement (420) dauerhaft an dem De-
ckelelement (110) befestigt ist und als eine Zwi-
schenhalterungsstruktur zur Befestigung des
Sensors (120) an dem Deckelelement (110)
dient.

Probenfluid-Analysesystem nach Anspruch 1, wobei
das Deckelelement (110) eine plattenférmige Form
aufweist.

Probenfluid-Analysesystem nach Anspruch 1 oder
2, das ferner aufweist:
ein Verschlusselement, das so gestaltet ist, dass es
das Deckelelement (110) hermetisch mit dem Be-
halter (150) abdichtet.

Probenfluid-Analysesystem nach einem der vorher-
gehenden Anspriiche, das ferner aufweist:

eine Messkammer (760, 1260), die am Deckelele-
ment (110) vorgesehen und zur Aufnahme von Pro-
benfluid (160) aus dem Behalter (150) ausgelegt ist,
wobei der Sensor (120) so konfiguriert ist, dass er
Messdaten aus dem Probenfluid (160) in der Mess-
kammer (760, 1260) ermittelt.

Probenfluid-Analysesystem nach Anspruch 4, wobei
die Messkammer (760, 1260) so konfiguriertist, dass
sie automatisch mit dem Probenfluid (160) gefiillt
wird, sobald das Deckelelement (110) auf den Be-
halter (150) gesetzt wird.

Probenfluid-Analysesystem nach Anspruch 4, wobei
die Messkammer (760, 1260) so konfiguriertist, dass
sie mit dem Probenfluid (160) gefillt wird, sobald
das Deckelelement (110) auf den Behalter (150) ge-
setzt und auf den Kopf gestellt wird.

Probenfluid-Analysesystem nach einem der Anspru-
che 4 bis 6, wobei die Messkammer (760, 1260) ei-
nen Probenfluideinlass (712) aufweist, wobei der
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Probenfluideinlass (712) so konfiguriert ist, dass er
den Austritt des Probenfluids (160) aus der Mess-
kammer (760, 1260) zuriick in den Behalter (150)
unterdruckt.

Probenfluid-Analysesystem nach einem der Anspri-
che 4 bis 7, wobei die Messkammer (760, 1260) mit
einem Vakuum, einem Schutzgas oder einem Luft-
entfeuchtungsmittel versehen ist.

Probenfluid-Analysesystem nach einem der Anspri-
che 4 bis 8, wobei die Messkammer (760, 1260) ein
Reaktionsmittel aufnimmit.

Probenfluid-Analysesystem nach einem der Anspri-
che 4 bis 8, wobei die Messkammer (760, 1260) so
konfiguriertist, dass sie ein vorbestimmtes Volumen
an Probenfluid (160) aufnehmen kann.

Probenfluid-Analysesystem nach einem der vorher-
gehenden Anspriiche, wobei der Sensor (120) ein
elektrochemischer und/oder biochemischer Sensor
und/oder ein Sensor zur Erfassung einer physikali-
schen Eigenschaft, insbesondere ein Temperatur-
sensor und/oder ein optischer Sensor, ist.

Probenfluid-Analysesystem nach einem der vorher-
gehenden Anspriiche, wobei der Sensor (120) ein
streifenférmiges Tragerelement (122) umfasst, das
eine Mehrzahl von Elektroden (120_1, 120_2) tragt.

Probenfluid-Analysesystem nach einem der vorher-
gehenden Anspriiche, wobei der Sensor (120) ein
austauschbarer Sensor (120) ist, der abnehmbar an
dem Tragerelement (420) angebracht ist.

Probenfluid-Analysesystem nach einem der vorher-
gehenden Anspriiche, wobei sich die elektronische
Schaltung (130) an einer Stelle befindet, an der sie
wahrend der Bestimmung der Messdaten in Proben-
fluid (160) eingetaucht ist.

Probenfluid-Analysesystem nach einem der vorher-
gehenden Anspriche, wobei die elektronische
Schaltung (130) einen nichtfliichtigen Speicher zum
Speichern der Messdaten und/oder der auf den
Messdaten basierenden Informationen umfasst.

Probenfluid-Analysesystem nach einem der vorher-
gehenden Anspriiche, wobei die elektronische
Schaltung (130) drahtlos durch den externen Funk-
empfanger (1050) mit Leistung versorgt wird.

Probenfluid-Analysesystem nach einem der vorher-
gehenden Anspriiche, ferner aufweisend:
den Behalter (150) fiir das Probenfluid (160).
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Revendications

1.

Systeme d'analyse de fluide d’examen,

comprenant :

un élément faisant couvercle (110) pour un ré-
cipient (150) ;

un capteur (120) monté ou montable sur 'élé-
ment faisant couvercle (110), le capteur (120)
étant configuré pour déterminer des données de
mesure d’un fluide d’examen (160) devant étre
stocké dans le récipient (150) ;

un circuit électronique (130) raccordé ou raccor-
dable électriquement au capteur (120) et confi-
guré pour générer un signal d’émission radio
portant des informations basées sur les don-
nées de mesure ; et

une antenne (140) pour émettre le signal d’émis-
sion radio a destination d’un récepteur radio ex-
terne (1050), dans lequel I'antenne (140) et le
circuit électronique (130) sont montés sur un
élément de support (420), caractérisé en ce
que I'élément de support (420) est fixé de fagon
permanente a I'élément faisant couvercle (110)
et agit comme une structure de maintien inter-
médiaire pour monter le capteur (120) sur 'élé-
ment faisant couvercle (110).

Systeme d’analyse de fluide d’examen de la reven-
dication 1, dans lequel I'élément faisant couvercle
(110) a une conception en forme de plaque.

Systeme d’analyse de fluide d’examen de la reven-
dication 1 ou 2, comprenant en outre :

un élément de fermeture configuré pour sceller her-
métiquement I'élément faisant couvercle (110) sur
le récipient (150).

Systeme d’analyse de fluide d’examen de I'une quel-
conque des revendications précédentes, compre-
nant en outre :

une chambre de mesure (760, 1260) disposée au
niveau de I'élément faisant couvercle (110) et con-
figurée pour recevoir un fluide d’examen (160) pro-
venant du récipient (150), le capteur (120) étant con-
figuré pour déterminer des données de mesure a
partir du fluide d’examen (160) dans la chambre de
mesure (760, 1260).

Systeme d’analyse de fluide d’examen de la reven-
dication 4, dans lequel la chambre de mesure (760,
1260) est configurée pour étre remplie automatique-
ment par le fluide d’examen (160) une fois que I'élé-
ment faisant couvercle (110) a été placé sur le réci-
pient (150) .

Systeme d’analyse de fluide d’examen de la reven-
dication 4, dans lequel la chambre de mesure (760,
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1260) est configurée pour étre remplie par le fluide
d’examen (160) une fois que I'élément faisant cou-
vercle (110) a été placé sur le récipient (150) et re-
tourné.

Systeme d’analyse de fluide d’examen d’'une des re-
vendications 4 a 6, dans lequel la chambre de me-
sure (760, 1260) a une entrée de fluide d’examen
(712), I'entrée de fluide d’examen (712) est configu-
rée pour interdire la sortie du fluide d’examen (160)
de la chambre de mesure (760, 1260) a l'intérieur
du récipient (150) .

Systeme d’analyse de fluide d’examen d’'une des re-
vendications 4 a 7, dans lequel la chambre de me-
sure (760, 1260) se voit appliquer un vide, un gaz
de protection ou un agent de déshumidification de
I'air.

Systeme d’analyse de fluide d’examen d’'une des re-
vendications 4 a 8, dans lequel la chambre de me-
sure (760, 1260) accueille un agent de réaction.

Systeme d’analyse de fluide d’examen d’'une des re-
vendications 4 a 8, dans lequel la chambre de me-
sure (760, 1260) est configurée pour recevoir un vo-
lume prédéterminé de fluide d’examen (160).

Systeme d’analyse de fluide d’examen de 'une quel-
conque des revendications précédentes, dans le-
quel le capteur (120) est un capteur électrochimique
et/ou biochimique et/ou un capteur configuré pour
détecter une propriété physique, en particulier un
capteur de température et/ou un capteur optique.

Systeme d’analyse de fluide d’examen de 'une quel-
conque des revendications précédentes, dans le-
quel le capteur (120) comprend un élément de sup-
port en forme de bande (122) supportant une plura-
lité d’électrodes (120_1, 120_2).

Systeme d’analyse de fluide d’examen de 'une quel-
conque des revendications précédentes, dans le-
quel le capteur (120) est un capteur interchangeable
(120) monté de fagon détachable sur I'élément de
support (420).

Systeme d’analyse de fluide d’examen de 'une quel-
conque des revendications précédentes, dans le-
quelle circuit électronique (130) est situé a un endroit
ou il est plongé dans le fluide d’examen (160) pen-
dant la détermination de données de mesure.

Systeme d’analyse de fluide d’examen de I'une quel-
conque des revendications précédentes, dans le-
quel le circuit électronique (130) comprend une mé-
moire non volatile pour stocker les données de me-
sure et/ou les informations basées sur les données
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de mesure.

Systeme d’analyse de fluide d’examen de I'une quel-
conque des revendications précédentes, dans le-
quel le circuit électronique (130) est alimenté sans
fil par le récepteur radio externe (1050).

Systeme d’analyse de fluide d’examen de I'une quel-
conque des revendications précédentes, compre-
nant en outre :

le récipient (150) pour le fluide d’examen (160).
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