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Description
FIELD OF THE INVENTION
[0001] Thisinvention relates to devices and methods for fluid measurements and in particular, measurements of urine.
BACKGROUND OF THE INVENTION

[0002] Lower Urinary Tract Symptoms (LUTS) are a common problem affecting approximately 50% of men over the
age of 40. Filling or irritative symptoms include: interruption of urination frequency, urination urgency, Dysuria and
Nocturia. Voiding or obstructive symptoms include: a poor stream, hesitancy, terminal dribbling, incomplete voiding and
overflow incontinence. Diagnostics of the above symptoms is achieved by referring the patients to undertake a urine
flow test. Using the currently avialable testing method, the patient urinates into a urine flow meter test machine. The
results serve as a preliminary diagnostic tool for the physicians.

[0003] WO2007/111001 provides an apparatus including: a container that receives urine; and a urine amount meas-
uring device that measures the weight of the urine received by the container; wherein the urine amount measuring device
has: a mounting plate, which is a plate on which the container is mounted; a measuring portion that measures the weight
of the container mounted on the mounting plate multiple times at given time intervals; and an output portion that outputs
a result of the measurement performed by the measuring portion, and the apparatus has a fixing structure that is situated
in at least a bottom portion of the container and a mounting face of the mounting plate and that detachably fixes the
container on the mounting plate.

[0004] The existing urine measurement devices generally posses a plurality of inherent pitfalls:

(i) Conventional testing is not done at physiological conditions;

(ii) The measurement devices are not hygienic since it is practically impossible to urinate only to the container and
urine contaminates the measuring device. These devices require cleaning and skilled maintenance to operate
properly.

(i) Some devices have a removable receptacle having no sensors being in sensing vicinity with the urine or other
fluidic body sample; these devices did not address the problem of contamination of other parts of the measuring
device nor provide accurate urine measurements.

(ii) Weight based devices sample the weight only several times a second hence they are limited in flow sensitivity.
(iii) Other devices operate on the principle of creating air pressure changes in a locked chamber due to urine
administered to the chamber. These devices are very limited in accuracy and susceptible to temperature changes
created by the urine, Atmospheric pressure. and the need to keep the air chamber 100% sealed for the measurement
to take place accurately.

[0005] EP 1,901,058 discloses an examination element and examination container for testing liquid samples. As will
become apparent, the disclosure by this publication lacks several features of the present invention.

[0006] Current devices for measuring urine measurements in general are cumbersome, or employ rather inaccurate
methodologies for urine measurement. The equipment used requires cleaning and maintenance and is typically operated
by professional trained staff, therefore normally available only in hospitals or clinics.

SUMMARY OF THE INVENTION

[0007] The present invention introduces devices, assemblies and kits ensuring continuous, repeated and accurate
urine measurements, and maintaining the reliability of the measurements while being performed remotely in the private
settings of the user without clinical assistance, and further permitting the physician to obtain optimized, accurate and
substantially error-free medical data.

[0008] Thus, the present invention provides a handheld integrated urine collection vessel, comprising:

- asingle use disposable receptacle comprising side surfaces;

- abottom plate; and

- asingle use disposable sensor assembly, the sensor assembly comprising at least one sensor and a slave circuitry;
the sensor assembly is permanently affixed to the side surfaces or the bottom plate.

[0009] In some embodiments, the receptacle is configured to facilitate accurate urine measurement insensitive to the
horizontal angle of the receptacle.
[0010] During urine measurement, the receptacle maintains the urine for a sufficient time period in the vicinity of the
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sensor thereby the sensor is operative to provide continuous measurement of an electric or chemical property of the
urine; the slave circuitry responds to electric, chemical or physical property of the urine received from the sensor and is
configured and operable to electronically communicate the measurement of an electric, chemical or physical property
of the urine to an external processing master unit.

[0011] In one embodiment, the present invention provides a handheld USB Cup for use in collection of a fluidic body
sample, comprising: a receptacle comprising side surfaces, a bottom plate and a sensor assembly, the sensor assembly
comprising at least one sensor and a slave circuitry; said sensor assembly is permanently affixed to said side surfaces
or said bottom plate;

wherein the receptacle is capable of maintaining the fluidic body sample for a sufficient time period in the vicinity of the
sensor thereby the sensor is operative to provide continuous measurement of an electric, chemical or physical property
of the urine; said slave circuitry responds to the electric, chemical or physical property of the fluidic body sample received
from the sensor and is configured and operable to electronically communicate the measurement of the electric, chemical
or physical property of the fluidic body sample to an external processing master unit; wherein the handheld USB Cup is
removably attachable from the external processing master unit, defining an attached configuration and a detached
configuration and thereby facilitating electronic communication between the sensor assembly and the external processing
master unit.

[0012] The presentinvention provides a handheld device for recording urine measurements, the device is configured
and adapted to electronically communicate with the handheld urine collection vessel disclosed herein; the device com-
prises the processing master unit to receive and process the measurement of an electric, chemical or physical property
of the urine being obtained from the sensor or sensor plate; the device generates an output signal indicative of the urine
measurement being performed which includes the results of the test or measurement.

[0013] A hardware dongle device for providing a 24hour urination diary is provided. The dongle device comprises a
master processing unit, a frequency dependent component, memory component, an electric interface, real-time clock,
and a communication port; the device is configured and adapted to electronically communicate, receive and process an
external measurement of an electric, chemical or physical property of the urine being obtained from an external urine
collection vessel and processed by the frequency dependent component; the external collection vessel have a sensor
assembly comprising slave circuitry being controlled by the master processing unit; said device generates an output
signal indicative of the urine measurement and records the output signal and a time stamp being obtained from the real-
time clock in the memory component; the device determine and accumulates a plurality of separate urine measurements
and associates them with time stamps; thereby recording a 24hour urination profile of a tested individual.

[0014] The dongle can be removably attachable from the disposable urine receptacle, defining an attached configu-
ration and a detached configuration and thereby facilitating electronic communication between the sensor and the
external processing master unit.

DESCRIPTION OF THE DRAWINGS

[0015] In order to understand the invention and to see how it may be carried out in practice, embodiments will now
be described, by way of non-limiting example only, with reference to the accompanying drawings, in which:

Figures 1A-1B: Figure 1A is a schematic illustration of the fluid receptacle and an insertable USB based handheld
device for recording the measurements; Figure 1B shows the fluid receptacle in an attached configuration.
Figures 2A-2C: Figure 2A shows a side view of an exemplary fluid receptacle having a conductive plate configuration;
Figure 2B shows a top view of the fluid receptacle having a conductive plate configuration; Figure 2C is an example
of a passive circuitry fixed onto the receptacle.

Figures 3A-3F: Figure 3A is a side isometric view of an exemplary fluid receptacle; Figure 3B is another side
isometric view of the exemplary fluid receptacle; Figure 3C is a top isometric view of the exemplary fluid receptacle;
Figure 3D is a an isometric view; Figure 3E is a side cross-sectional view of the exemplary fluid receptacle; and
Figure 3F is an exploded view of the exemplary fluid receptacle;

Figures 4A-4BFigure 4A shows a bottom isometric view of an exemplary fluid receptacle removably fixated on a
toilet seat; Figure 4B shows an elevated isometric view of the exemplary fluid receptacle removably fixated on a
toilet seat.

Figure 5 is a schematic of the wiring from a fluid vessel to the electronic device for recording the measurements.
Figure 6A-6B: Figure 6A shows a schematic diagram of a 555 circuit which can be used for analysis of measured
data. Figure 6B shows the 555 circuit being configured and wired to the integrated urine collection vessel for
receiving the measured data.

Figure 7 shows a graph of urine flow measurements.

Figure 8 shows a schematic machine state diagram of the electronic devices (handheld, stationary and dongle
configurations) of the present invention.
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Figure 9 shows a graph illustrating volume vs. frequency measurements of the electronic devices and vessels of
the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS

[0016] Unlike the conventional urine measurement devices, the inventor has found that in order to facilitate urine
measurements or measurement of another fluidic body sample remotely in the private settings as opposed to the clinical
settings (with trained medical staff), the conventional methodologies are inappropriate. The present invention therefore
provides devices, assemblies and kits ensuring continuous and accurate urine measurements while being performed
remotely in the private settings of the user without clinical assistance, permitting the physician to obtain optimized medical
data.

[0017] The present invention provides accurate urine measurements in the private settings at a reduced price as
compared to the available urine flow meters.

[0018] Quality control and accuracy of the fluid measurements (e.g. urine flow measurement) is achieved by relieving
the user from the need to appropriately prepare the measuring device to the next (or successive) measurement round.
It was found that having the user prepare the measuring device introduces a subjective factor to the measurement
process which reduces reliability on one hand, and also reduces the cooperative participation by the user. As disclosed
herein, the physician can propose the user a handheld recording device and a kit comprising plurality of single use
disposable urine receptacles each having a disposable sensor assembly including sensor(s) and a slave circuitry. In the
context of the present invention, the disposable containers of the present invention are referred to as a "USB Cup". The
slave circuitry responds to electric or chemical property of the urine received from the disposable sensor and is configured
and operable to electronically communicate the measurement of an electric or chemical property or physical of the urine
to an external processing master unit. Following the performance of a urine measurement, the disposable receptacle
can be disposed of, and the handheld device is readily available (ready to use) immediately without any additional
preparatory step. The handheld device thus accumulates measured data which can be sent to a remote unit for analysis.
[0019] The present invention thus discloses utilization of a disposable container (or receptacle) which comprises a
disposable sensor assembly including at least one sensor to measure a body sample in the form of fluid. The disposable
container is configured and operable to communicate with a handheld electronic device which acts as a master processing
unit. This master unit permitaccumulation of the urine sample measurements over time, while the actual sensing assembly
and collection vessel (receptacle) being disposed of replaced by another alike kit member.

[0020] Unlike urine measuring devices which provide a single output measurement, the present invention thus further
provides an automated urination diary. The handheld electronic device can thus be configured to operate as an automated
urination diary.

[0021] Insome embodiments, the "USB cup" can be a single-use disposable member while the master unitis a multiple
use member configured to collect, memorize and/or analyze data retrieved in at least one, most or all uses.

[0022] The automated urination diary thus accumulates urine measurements which were electronically communicated
from the disposable container. This data accumulation can be performed in an automated manner without the need to
involve the user in inserting the measured data in a manual manner. The accumulated data can include a time stamp
which is the time in which the measurement was performed. The accumulated data can also include the test results or
the measured and processed data.

[0023] The present invention therefore further discloses a diagnostic device permitting 24hour monitoring of urination
diary. This makes urination diary accurate and less susceptible to human errors especially in cases where Nocturia or
elderly or special needs population are involved.

[0024] In the present invention, "about” shall mean +/-10%.

[0025] In one embodiment, a handheld integrated urine collection vessel 150 is provided. Therefore, the handheld
integrated urine collection vessel comprises a single use disposable receptacle comprising inner and exterior side
surfaces 160, 161 (respectively); and a bottom plate 165. The bottom plate can at least partially forces the collected
urine to accumulate at about the side surfaces 160.

[0026] The vessel further includes a single use disposable sensor assembly, the sensor assembly comprising at least
one sensor and a slave circuitry which can take, at least in part, the form of wiring; the sensor assembly is permanently
affixed to the side surfaces 160, or the bottom plate. In some embodiments, the receptacle is configured to facilitate
accurate urine measurementinsensitive to the horizontal angle of the receptacle. In some embodiments, this configuration
forces or maintains uniform liquid distribution of the urine on the bottom plate 165 as also further elaborated below. This
can be facilitated by the combination of structures of both the receptacle and a disposable funnel component. The sensor
assembly can be permanently affixed to the exterior side surface 160 or alternatively to the inner side wall 161.

[0027] In another embodiment, the present invention provides a handheld USB Cup for use in collection of a fluidic
body sample, comprising a receptacle comprising side surfaces, a bottom plate and a sensor assembly, the sensor
assembly comprising at least one sensor and a slave circuitry; said sensor assembly is permanently affixed to said side
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surfaces or said bottom plate. The receptacle is capable of maintaining the fluidic body sample for a sufficient time period
in the vicinity of the sensor thereby the sensor is operative to provide continuous measurement of an electric, chemical
or physical property of the urine. The slave circuitry responds to the electric, chemical or physical property of the fluidic
body sample received from the sensor and is configured and operable to electronically communicate the measurement
of the electric, chemical or physical property of the fluidic body sample to an external processing master unit.

[0028] In some embodiments, the handheld USB Cup is removably attachable from the external processing master
unit, defining an attached configuration and a detached configuration and thereby facilitating electronic communication
between the sensor assembly and the external processing master unit.

[0029] It should be noted that in 300 the vessel is in an attached configuration with a handheld electronic device of
the present invention being connected therewith. The handheld electronic device can also be referred to as an external
processing master unit, both terms are used herein interchangeably. As it will be explained herein the handheld electronic
device can be further configured and adapted as stationary and also alternatively as a dongle device operating as
urination diary.

[0030] During urine measurement, the receptacle maintains the urine for a sufficient time period in the vicinity of the
sensor thereby the sensor is operative to provide continuous measurement of an electric or chemical property of the
urine; the slave circuitry responds to electric, chemical or physical property of the urine received from the sensor and is
configured and operable to electronically communicate the measurement of an electric, chemical or physical property
of the urine to an external processing master unit.

[0031] In some embodiments, the handheld integrated urine collection vessel 150 is configured to provide fluid contact
between urine and the at least one sensor.

[0032] By way of none limiting example, yet another handheld integrated collection vessel of a bodily fluid is provided.
In accordance with the present embodiment, the handheld integrated collection vessel 200 comprises a single use
disposable receptacle for collection of a conductive bodily fluid comprising: inner and exterior side surfaces (205, 206
respectively); and a bottom plate 215; the side surfaces can comprise a dielectric substance; a first conductive plate
210 is permanently coupled to at least a portion the exterior side surface so as to define a capacitive sensing volume
250 within the receptacle and facing a surface area of the first conductive plate; the collection vessel is configured and
operable to continuously collect and maintain the conductive bodily fluid in fluid contact with the inner side surface 206
during a fluid measurement procedure. During the fluid measurement procedure, the conductive bodily fluid forms a
transient second plate-like electrode opposing at least a surface area portion of said first conductive plate; thereby
facilitating an accurate electric, chemical or volumetric measurement procedure of the conductive bodily fluid. Typically
the conductive bodily fluid forming the transient second plate-like electrode is channeled or being collected by another
electrode 225 positioned so as to have a contact region with the conductive bodily fluid.

[0033] In some embodiments, the handheld integrated urine collection vessel is configured to provide fluid contact
between urine and the at least one sensor.

[0034] The present invention further provides yet another handheld integrated collection vessel of a bodily fluid, com-
prising: a single use disposable receptacle for collection of a conductive bodily fluid comprising: inner and exterior side
surfaces; and a bottom plate; the side surfaces comprise a dielectric substance and afirst conductive plate is permanently
coupled to at least a portion the exterior side surface so as to define a capacitive sensing volume within the receptacle
and facing a surface area of the first conductive plate; the collection vessel is configured and operable to continuously
collect and maintain the conductive bodily fluid in fluid contact with said inner side surface during a fluid measurement
procedure. During the fluid measurement procedure, the conductive bodily fluid forms a transient second plate-like
electrode opposing at least a surface area portion of said first conductive plate; thereby facilitating an accurate electric,
chemical or volumetric measurement procedure of the conductive bodily fluid.

[0035] Capacitance of vessel is measured at first conductive plate and the second plate-like electrode. In one embod-
iment, the measured capacitance responds to the electric, chemical or physical property of the conductive bodily fluid.
This can be achieved by utilization of slave circuitry configured and operable to electronically communicate the meas-
urement of an electric, chemical or physical property of the urine to an external processing master unit.

[0036] In some embodiments, the conductive bodily fluid is urine.

[0037] The handheld integrated urine collection vessels can comprise a single use disposable urine funnel which
capable of being removably fitted in the receptacle; the urine funnel have a top opening to receive the collected urine
from the user and is aligned with the receptacle to facilitate urine passage into the receptacle; the disposable urine funnel
forces the collected urine to be disposed horizontally and uniformally on the inner surface of the bottom plate; thereby
achieving uniform fluid contact of urine with collection vessel inner side surface.

[0038] In some embodiments, the master circuit feeds the slave circuitry of the receptacle with power supply. The
master circuit can produce signal(s) which control the slave circuit of the receptacle.

[0039] The sensor in the sensor assembly can be a capacitive-sensor and for example, the sensor can comprise a
conductive plate which is used to define a sensing volume opposing at least surface area portion of the plate.

[0040] In some embodiments, the handheld integrated urine collection comprises a receptacle interface adaptor. The
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external processing master unit is removably attachable to the receptacle interface adaptor thereby facilitating electronic
communication between the sensor and the external processing master unit.

[0041] The slave circuitry is configured and operable to continuously communicate plurality of said measurements to
an external processing master unit.

[0042] In some embodiments, the master unit accumulates and determines the test results from said plurality of said
measurement.

[0043] It should be noted that the specific embodiments provided herein are applicable to all urine collection vessels
disclosed herein.

[0044] For urine flow measurements or tests, the present invention provides for a handheld disposable urine collection
vessel; the disposable urine collection vessel includes walls defining a fluid volume, sensors which are permanently
affixed on the walls (of side surfaces); and a communication adaptor such as 260 which allows transmission of the
measured to an electronic recording device. The sensors affixed are designed for one or more uses. In some embodi-
ments, the sensors are configured and operable for single use sensor.

[0045] The communication port (such as an interface or male/female plug component) is configured and operable to
communicate with an external electronic device and to facilitate communication of the measured data from the sensors
to the external electronic device.

[0046] In accordance with some embodiments of the present invention, the sensors are required to be durable during
storage (e.g. being stored in fluid tight plastic seal). However, for use of the disposable urine collection vessel the seal
is removed, the vessel is thereafter used and disposed off. Therefore, the importance of durability of the sensors and
maintenance of the urine collection vessel and/or its sensors (or electrodes) is completely removed from consideration
of the user.

[0047] Therefore, the present invention provides in some embodiments a single use handheld disposable urine col-
lection vessel configured and operable to communicate with an electronic recording device. The electronic recording
device can be in the form of portable or handheld device 100 (or 340).

[0048] A handheld device for recording urine measurements 100 or 340 is thus provided, the device is configured and
adapted to electronically communicate with the handheld urine collection vessel disclosed herein; the device comprises
the processing master unit to receive and process the measurement of an electric, chemical or physical property of the
urine being obtained from the sensor or sensor plate; the device generates an output signal indicative of the urine
measurement being performed which includes the results of the test or measurement.

[0049] Typically, the handheld device comprises memory component for recording the fluidic or urine measurements
being performed.

[0050] In some embodiments, the device comprises a real-time clock; the device determine and accumulates plurality
of separate urine measurements and associates them with time stamps being obtained from the real-time clock; thereby
recording a 24hour or more urine profile of a tested individual. Plurality of test results can be provided to the physician,
the plurality of test being on a single time line.

[0051] The handheld electronic recording device can include a memory unit for storing the recorded data and data
transferring means to transfer the measured data to a remote data processing and/or graphic visualizing device. The
fluidic body sample can be crude or untreated body sample in a fluid form, as urine. The electronic recording device can
be removably attachable to the disposable container so as to enable continuous and repeated use of the electronic
recording device in combination with plurality of disposable fluid receptacles (for urine diary applications). Alternatively,
the disposable container is fixedly attached to the electronic recording device and both are disposable and limited, by
mechanical, electrical and/or any other way, for a single-use operation. In particular, the present invention provides for
a disposable small container (or cup) for fluidic body sample which is electronically universal i.e. capable for allowing
an electronic device to receive measured data being measured therein. In particular, the present invention also provides
a USB CUP, disposable vessel (or cup) for fluidic body sample which permits communication of the measured data via
a USB port.

[0052] In this way, a single electronic recording device can accumulate plurality of fluid measurements for later use
while the disposable contained are, for example, being replaced or thrown away.

[0053] Thus, the present invention provides a multi-measurement electronic appliance which is ergonomic and can
be removably attached to single use disposable vessel configured and operable to receive urine or another fluidic body
sample and universally communication the measured data. In order to facilitate such practical functionally sensor as-
semblies requires special passive configuration discussed below.

[0054] Typically, the handheld device comprises memory component for recording the fluidic or urine measurements
being performed.

[0055] In some embodiments, the device comprises a real-time clock; the device determine and accumulates plurality
of separate urine measurements and associates them with time stamps being obtained from the real-time clock; thereby
recording a 24hour or more urine profile of a tested individual. Plurality of test results can be provided to the physician,
the plurality of test being on a single time line.
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[0056] Fig 8 shows a schematic machine state diagram. The handheld electronic devices of the present invention
used for recording the measurements and tests can be configured and operable to function or successively switch
between several states as described in Fig. 8.

[0057] The electronic devices of the present invention can be configured and operable to have at least two states:

(i) an OFFLINE state 810 in which the handheld device is not in operable communication with the sensor; and
(i) an ONLINE state 820 in which the handheld device is in operable communication with the sensor; and

[0058] The electronic devices of the present invention can further be configured and operable to have an additional
SENSING state 830 in which the device is in operable communication with the sensor and communicating the meas-
urements in real time. The schematic machine state diagram of Fig. 8 can be used in all devices and kits disclosed
herein such as the stationary, handheld and dongle devices.

[0059] In some embodiments, the device can switch from the OFFLINE state 810 to the ONLINE state 820 following
detection of a signal being received by a urine collection vessel being described herein. The signal can be received
either wirelessly or via wiring connectable to an adaptor (e.g. 170) of the collection vessel. The switching 815 from the
OFFLINE state 810 to the ONLINE state 820 is performed following verification of a sufficiently steady signal which
characteristic of a physical ready to use condition of the collection vessel.

[0060] The device can switch from the ONLINE state 820 to the SENSING state 830 or TERMINATION state 840.
The switching 827 from the ONLINE state 820 to the TERMINATION state 840 is performed if sensing cannot be
performed. By way of non-limiting example, switching to TERMINATION state can follow detection of disconnection to
the collection vessel from the device, or identification that the collection vessel being in communication with the device
is reused in violation of a restrictive protocol enforced on the device or another rule enforcing single use routines. The
single use protocol and other alike measures (or procedures) are provided herein below.

[0061] The switching 825 from the ONLINE state 820 to the SENSING state 830 is performed if sensing can be initiated
or performed. By way of non-limiting example, switching to SENSING state 830 is actuated, following detection of a
signal pattern being received from the collection vessel; said signal or pattern of signals is indicative of an initial sensing
phase. For example, sensing phase can be initiated in conjunction with an increasing signal above a predetermined
threshold, for a predetermined time window. The parameters such as the threshold and determination of the time window
are predetermined by calibration procedures. During the SENSING state 830 the device continuous obtains 835 the
measured input from the collection vessel and optionally records these measurements.

[0062] The switching 837 from the SENSING state 830 to the TERMINATION state 840 is performed if sensing cannot
or should not be continued. For example, this occurs following reduction of the received signal below a predetermined
threshold.

[0063] The device is removably attachable to the disposable urine receptacle, defining an attached configuration and
adetached configuration. The device facilitates electronic communication between the sensor and the external processing
master unit.

[0064] The processor unit can be configured and operable to receive and process measured data indicative of urine
flow rate or urine volume.

[0065] Insomeembodiments, plurality of urine measurements is performed as a function of time. In some embodiments,
urine measurements are transformed to qualitative parameter.

[0066] The device can be operative to exchange information relating to the urine measurement with a host controller
of at least one of personal computer, remote computer or computer environment. The exchange information is typically
facilitated by a USB connector interface. The information exchange can be facilitated by a wireless transmitter.

[0067] The device can include a real time clock providing a time stamp for the measured data obtained from the
handheld urine collection vessel. Real time in this respect can be a clock capable of being set to the actual time so as
to enable accurate time stamps for the test and measurements being performed.

[0068] The device canbe connectible to an external memory utility for recording said urine measurements. The memory
utility can be a removable Disk-on-Key memory device, USB stick, Multi-Media-Card (MMC), or an SD memory card.
[0069] The device can also operate as a stationary device for recording urine measurements. The device can thus be
configured and adapted to electronically communicate with the handheld urine collection vessel disclosed herein.
[0070] The stationary device comprises a processing master unit to receive and process the measurement of an
electric, chemical or physical property of the urine being obtained from the sensor. The device generates an output
signal indicative of the urine measurement and can communicate the results of the measurement via electronic com-
munication being selected from wired or wireless communication.

[0071] The stationary device for recording urine measurements optionally includes a printer for printing an output
indicative of said urine measurement.

[0072] Whereas urine flowis measured by the sensor(s) of the disposable vessels of the presentinvention, the sensor(s)
can track the level of liquids in the receptacle as a function of time. The stream of data is communicated to the electronic
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recording device which records or stores the measured data. Following the completion of the urine flow test or meas-
urement, the detachable electronic device can be separated from the container, while still maintaining the information
stored therein during a sensing phase. Itisimportant to emphasis that the electronic measurement unit has the dimensions
of a USB Disk on Key and can retains the data as a file for archiving like a regular Disk on Key.

[0073] In a one embodiment, the measurement can be read directly by a personal computer (PC) via the USB port,
for example. In other embodiments, the urine measurement can be read by another dedicated reader.

[0074] The present invention further envisages an electronic recording device such that in an attached configuration
can transmit or communicate the information (measured data) of the test via wire or cable. In other embodiments, the
electronic device can transmit the measured information of the tests being performed via Wi-Fi (i.e. wireless means),
Bluetooth, or Infra-Red, or other means to a PC or dedicated reader. In some embodiments, the device is configured to
communicate with a Smartphone, a PDA and/or a web browser.

[0075] While the electronic device is a handheld device allowing use of the urine measurement device in the private
setting it can still deliver the results to either local or remote computer environment.

[0076] The disposable container can be made from variety of durable materials. In particular, the disposable container
can preferably be made of hardened paper, plastic or other suitable polymer preferably a disposable single use material.
[0077] The disposable urine collection vessel of the present invention can thus be a disposable plastic cup made of
PET (PETP, Polyethylene terephthalate) and alike. Other plastic materials can also be used in the respect including PP
(polypropylene), PS (Polystyrene), or PVC (Polyvinyl chloride). Biodegradable disposable material can also be used in
this respect. Biodegradable plastic include, for example, polylactic acid based containers. Strong and firm shaped cups
and containers are required for being used as the disposable collection vessel or container.

[0078] The handheld integrated urine collection vessel of the present invention is configured for "a single use"”. In
this respect, the handheld integrated urine collection vessel of the present invention is designed to cease its functionality
after being used once. In some embodiments, the device further includes a restrictive measuring protocol that permits
only a single measurement performed with a disposable urine collection vessel thus preventing improper multiple utili-
zation of the disposable vessel. The measuring protocol can be implemented by a security module or a software module
which is executed by the device during testing (e.g. external master unit) to perform the restrictive measuring protocol.
In some embodiments, the device identifies a change in the electrical or chemical property of the sensors deployed in
the collection vessel. This change can be an electrical signature characterizing a sensor degradation following the
performance of a continuous testing procedure (e.g. of about 5 minutes). In another embodiment, the collection vessel
comprises an electrical component having a memory-like property. The memory-like property can record an electrical
disabling mark; the mark is thereafter identifiable by the device so as to prevent further use

[0079] Inotherembodiments, the disposable container (or vessel) comprises materials that facilitate rapid disintegration
following a continuous contact with urine for about a period of about 5 minutes (or optionally about 10 minutes). The
disposable container can for example comprise biodegradable material permitting the rapid disintegration. The material
can thus be durable and resilient during testing and permit rapid disintegration in water/urine after use. It can comprise
a plurality of layers of paper, binders and an absorbent material. The amount of absorbent material and the binder
material selection can determine the disintegration rate of the disposable container upon contact. The disposable con-
tainer’s resilience and stiffness is determined to permit urine testing for about 5-10 minutes to ensure that the receptacle
would not be re-used in a succession of urine measurement.

[0080] In some embodiments, the conductive plates can be fabricates on the side surfaces of the collection vessel.
In other embodiments, conductive paint can also be used as a plate or sensor(s). The conductive paint typically is applied
so as to provide sufficient sensing surface area.

[0081] For allowing urine flow measurements, these disposable collection vessel/cups normally should permit con-
taining of about 11-180z of liquid and have top diameter of about 100mm and bottom diameter of 70mm bottom.
[0082] These fluid collection vessels can include a sensor assembly having permanently affixed sensor(s) which can
be selected from liquid level/volume sensors. Capacity based sensors or capacitance sensor can be used to obtain
liquid level measurements.

[0083] Insomeembodiments, the sensors are those which can detect (or measure) a substance or chemical constituent
of the fluidic body sample and permit electronic conveyance of the measured data to the external master unit as described
herein.

[0084] The sensors are permanently affixed to specific or special designated locations in the disposable fluid collection
vessels.

[0085] In accordance with the disclosure of the present invention, the disposable collection vessel comprises a sensor
assembly which the sensor(s) and passive electrical elements which enable communicating the measured data via
passive means. The sensor assembly is permanently affixed on the disposable collection vessel. Thus, the sensor
assembly is configured and operable to communicate the measured data from the sensors to the communication port
installed in the disposable collection vessel. The communication port in turn permits receiving of the measure data by
the electric recording device.
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[0086] The sensor assembly preferably comprises passive or slave elements i.e. passive circuitry that does notinclude
any kind of internal power source e.g. on board power source. "Passive circuitry" or "slave circuitry" shall mean an
electric circuit which does not include any kind of internal power source. The sensor assembly of the present invention
is being configured and operable to connect or be plugged/communicating with to a master circuit which provide power
source to the passive circuitry. In a preferred embodiment of the present invention, a passive circuitry can include a coill,
a capacitor or a resonance circuit and electric wiring (e.g. coupling these elements) to respond to presence of fluidic
body sample or a constituent thereof. In other embodiments, the slave circuitry does not include either smart or processing
unit(s). Therefore, control and processing can thus be provided by the master circuit which is being configured and
operable to connect or be plugged/communicated to the sensor assembly.

[0087] The invention disclosed herein therefore provides for disposable sensor assembly and sensor elements. In this
manner, following the completion of the fluid or urine measurement the disposable collection vessel is disposed together
with the sensor elements alleviating the need of removing contaminant, washing or any preparation step. In addition,
the disposable collection vessel disclosed herein permits for urine/fluid measurement or test which is based on actual
contact between the sampled urine and the sensors without the need to maintain hygienic conditions to facilitate testing.
This advantageous feature permits reliable fluid measurements which is, on one hand, not based on associating indirect
properties of urine, such as, weigh of the liquid and on the other hand without maintenance steps typically required for
such test devices.

[0088] It should be noted that devices which provide for fluid measurements e.g. urine flow measurements which base
their test results on indirect properties of the measured liquid (weight, for example) are thus susceptible intentional or
inadvertent intervention by users. This is substantially important for the private settings in which professional stuff are
absent from and the user are not supervised. In addition, the disposable collection vessel comprise the sensors allows
for urine measurement without complex moving parts or mechanical means such as scales.

[0089] In accordance with the teaching of the present invention, the disposable collection vessel comprises sensor
assembly.

[0090] In some embodiments, the sensor assembly provides measurement and measured data relating to the liquid
level in the vessel. The sensors which can be used can be the functionalities of linear liquid level monitors or calibrating
sensors. In particular, the liquid level sensor can be based on resistance measurement using non-coated conducting
plates. The liquid level sensor can also be based on capacitance measurement using coated or non-coated conducting
plates. The sensors of the present invention can further be located at specific positions/heights in the urine collection
vessel. In this manner, the sensors can provide an indication of liquid crossing a designated level or a plurality of such
locations.

[0091] Where the sensor detects or measures chemical constituent of the fluidic body sample, the sensor can be
selected from various chemical reactions to urine ingredients such as pH, and other which exhibit a change in color or
other physical characteristics that is then translated to an electrical signal by the sensors.

[0092] Insome embodiments, the disposable collection vessel comprises sensors of more than a single type to provide
multiplicity of fluid measurements.

[0093] In some embodiments, the sensors are adapted in the vessel to provide information or measured data such
as liquid level, conductance of the measured liquid (urine) or flow rate/volume. In some embodiments, the measure data
is measured as function of time.

[0094] The electronic device for urine measurements of the present invention can be optionally an electronic recording
device which records the fluid/urine measurement performed. Information or measurements can be recorded on a
memory utility. At least one memory utility can be one of the following memory components: Volatile memory like
SRAM/DRAM or Non-Volatile like Flash/USB memory stick. The electronic device can be a handheld or a portable
device. It should be appreciated in this respect that the present invention provides for urine measurement apparatus
having considerably reduced size. For example, the size can be in the range of 3-8 cm and more.

[0095] The handheld electronic device can be configured to removably attach and / or communicate with a memory
utility such as a flash memory based utility. The handheld electronic device can be integrated with the memory utility.
The memory utility employed is used as the media upon with the measured data is recorded. The handheld electronic
device can communicate for example with a Disk-On-Key memory stick. The handheld electronic device can be a special
Disk On Key. This allows the recordal or storage of the urine measurements for remote use in variety of the computer
environments. Such use includes data analysis of the urine measurements.

[0096] The electronic device can comprise an interface which allows wireless communication with the sensor elements.
[0097] The electronic device also comprises an interface to allow wired communication with to personal computer
(PC) or other computer environments. In this respect, the communication can utilize USB or RS232 protocols, forexample.
The electronic device can also allows wireless communication with the personal computer (PC), computer networks and
alike. Wireless communication, in accordance with the present invention includes WiFi, Bluetooth or RF or other known
wireless communication means.

[0098] The electronic device also comprises a processor unit configured and operable to receive measured data
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indicative of a urine measurement; the measured data is received from a sensor located at the disposable container.
[0099] Independent power supply can be provided to the electronic device. The electronic device can further comprise
detachable other elements or portions, such as detachable power supply, memory utility or detachable interface adaptor.
[0100] Fig. 1A illustrates a schematic illustration of a kit 10 which comprises the electronic device 100 (shown in Fig.
1A in a detached configuration) and a urine/fluid collection vessel which comprises a receptacle 150. In the detached
configuration, the handheld device for recording urine measurements (or electronic device) 100 is separated from the
urine/fluid collection vessel 150. The receptacle defines an aperture 155 for allowing the collection of urine to be tested.
The receptacle is made of material which is sufficiently durable to withstand urine collection, for example. To that end,
it may optionally be coated with a protective layer. The protecting layer can provide sealant means for liquid control.
[0101] The receptacle can be made of hardened paper or from plastics. The receptacle also comprises side walls 160
and optionally a base or fluid impermeable bottom 165. The base can define an outlet or an orifice 167 to channel urine
away from the receptacle. Optionally, the receptacle provides an interface adaptor 170 to provide communication between
the sensor assembly and sensor(s) (e.g. permanently affixed onto the sidewalls of the receptacle) and the electronic
device 100 positioned in the receptacle perimeter. In some embodiments, the electronic device 100 typically includes a
plug 105 which can be removably coupled or attachable with the interface adaptor 170 from which measured data is
electronically received. Plug 107 is used to allow connectivity to a PC and another computer environment system (e.g.
computer network of the physician who ordered the performed measurement). The sensor(s) are not shown in Fig. 1A
but will be further described and illustrated below.

[0102] Fig. 1B illustrates a schematic illustration of the electronic device 100 of the present invention in an attached
configuration. In the attached configuration, the electronic device 100 is physically connected to the urine container or
vessel 150 (by wire through plug 105).

[0103] InFig. 1B interface adaptor 170 permits direct communication between the sensor assembly and the electronic
device 100 positioned in the vessel perimeter. As shown in the Fig. 1A-1B the present invention provides for considerable
reduced size in comparison to the size of conventional urine measurements apparatus. In some embodiments, the
present invention therefore provides for a urine measurement device having reduced dimensions. The overall length of
the electric device or electric recording device can be as low as 20, 10, 7, or 5 cm. The overall length of the electric
device in an attached configuration including the dimension of the disposable vessel can be less than 40, 30, 20, 17 or
15 cm. The width of the electric device ranges from 10, 5, 2, or 1 cm. The width of the disposable receptacle vessel can
be less than 30, 20, 15 or 10 cm.

[0104] Fig2A-2C shows an exemplary urine collectionreceptacle 200 which is used for performing urine measurements
such as urine flow measurements. The urine receptacle 200 is circular shaped and includes one or more insulated
conductive plate 205 covering at least a portion of the side walls and permanently attached thereto. The surface area
covering the portion of the sidewalls defines a volumetric sensing region 250 within the lumen of the urine collection
vessel 200 facing said insulated conductive plate. The insulated conductive plate can be affixed to the external side
walls of the receptacle (hence achieving insulation by the receptacle dielectric body). Alternatively or in addition, another
conductive electrode can be covering a portion of the bottom wall (or plate) 215 of the urine receptacle 200. The bottom
conductive electrode is used as a collector to induce voltage difference between the external plate and the liquid being
collected in the volumetric sensing region 250. The collected fluid accumulated in vicinity of the insulated conductive
plate forms a second plate-like effect which changes the capacitive properties of the collection vessel. The fact that the
internal liquid is a conductive liquid makes it effectively the second plate of the capacitor.

[0105] In some embodiments, the disposable vessel comprises a single use disposable receptacle comprising side
surfaces, a bottom plate and a single use disposable sensor assembly, the sensor assembly comprising at least one
sensor. The disposable vessel can be used as a capacitive measuring unit during the obtaining of the urine flow meas-
urement. Optionally, a side surface (a wall portion) of the receptacle serves as an electrically isolating substance (i.e.,
a "dielectric") permanently coupled on one side to a conductive plate (i.e., the first "conductor") and capable of being in
contact at its other side with the urine (an electrically conductive liquid serving as the second "conductor"”, instead of a
plate). These can be mutually referred to a "cup capacitor". As urine fills up during measurement its level rises. In
response, the capacitance changes due to the change in urine volume which changes the surface area of the "cup
capacitor". These capacitance changes can be used to measure urine flow rate. In some embodiments, the urine first
serves to close the electric circuit, for example by reaching a minimal predetermined level, and after it is further accu-
mulates it serves as an area changing capacitor.

[0106] Fig 2C shows an exemplary embodiment of a sensing assembly 201 employing or including at least two con-
ductive plates. The sensing assembly further includes wiring and an interface adaptor to communicate the measured
data obtained at the sensor region. One of the conductive plates is positioned to cover a portion of the side walls of the
receptacle 200. A collection electrode 225 is positioned so as to cover a portion of the bottom plate 215 of the receptacle.
[0107] Thus, in this exemplary embodiment, a three-dimensional sensing volume is being defined by the sensing plate.
[0108] In some embodiments, the conductive plates are made of aluminum such as aluminum foil. Wiring 220 can be
used to connect the sensor plates to an adaptor 260 which in turn can communicate the electronic device of the present
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invention for further processing. This dual configuration (plate and electrode) embodiment exhibits accurate urine meas-
urement with high degree of indifference to the horizontal angle of the receptacle. Accuracy of the measurement is
further provided by ensuring that the whole bottom plate is uniformally distributed with the measured fluid (e.g. via funnel
of structure and size as disclosed herein). Thus, the present invention provides an accurate and reliable urine meas-
urement device which having minimal dimensions and accurate measurement applicable to the home environment.

[0109] The presence of liquid in the vicinity of the sensing volume defined by the plates results with varied capacitance
of the plates represent by (C) in the below described circuit. Measuring capacitance between plates is a function of the
receptacle dialectical properties, urine liquid height level which defines the plate’s surface area of the plate. It should be

A

noted that the relational between said parameters is represented in the formula. ¢« = g . Eo . wherein C is ca-

pacitance of the conductive plates, k is a dielectric constant, and E, equals 8.854 X 1012, A is the overlapping area of
sensor plates (urine liquid height) and D Distance between sensor plates (container width). In some embodiments, the
handheld integrated urine collection vessel is configured and operable to electronically communicate the measurement
of an electric or chemical property or physical of the urine for continuous analysis of the measured data to an external
processing master unit. The measurement at the sensor(s)/sensor assembly is continuous monitored to deduce the
testing results from a plurality of specific measurement as a function of time.

[0110] In some embodiments, the processing master unit of the present invention includes a 555 circuit commercially
available. The 555 circuit is an integrated timer/oscillator circuit in a form an electric chip, commercially available from
Philips. The combination of such frequency dependant components and the devices disclosed herein permits both
accurate measurement and miniaturization of the measuring devices.

[0111] Fig. 6B shows an example of the 555 circuit being configured to receive measured data for analysis. The output
of the 555 circuit is a signal of square waveform (pulse form) the frequency of which is can be dependent on capacitance.
The number of pulses per a time unit (e.g. seconds) determines the frequency and thus the capacitance is obtainable
there from. This is further elaborated below. The capacitor (C) can represent the capacitive role of the integrated urine
collection vessel of the present invention. In some embodiment, the capacitance can be that formed at the collection
vessel adaptor being coupled to the sensor assembly of the vessel. The 555 can thus used in the context of the present
invention to transform the capacitance measured in the sensing region/volume to frequency. In this manner to provide
a capacity measurement in correlation to a signal frequency outputted from for example the 555 circuit. As capacitance
in the sensing region is directly affected by liquid contained in vicinity to the sensing region. The 555 provides an
exemplary utilization in which the liquid content measured causes frequency changes in the output signal continuously
as a function of time. The output signal can be transformed by the processor unit to volume/flow rate measurements. In
this respect, it should be noted that the volume of the container or receptacle is known and precise.

[0112] The receptacle for the collection of urine can be manufactured in various shapes and volumes. The receptacle
can be shaped as a cup, cylinder or a cone. It that end, the following definitions and formulas can apply: (i) A = a2 (circle
area); (ii) P = 2zr (circle circumference); (iii) V = A*h=mr2*h(cylinder volume), (iv) P = 2zr*h (lateral surface area); (v)

2 %
m*h . . . . .
V = ———— (conical volume), (vi) A=zr(r+S) (conical surface area - the conical volume is more complex. | would

recommend to delete all conical formulas), where, S = /rz + K2

[0113] In some embodiments, the receptacle is shaped as a cylinder. Where a cylinder is used to collect and measure
a fluidic body fluid the changes in fluid height results from changes in fluid volume. This can be illustrated in the following
: _— , 2 V AV .
size dependency of cylindrical heightand volume V' = 4 *h=mr"*h— h= — > Ah = — (viii). Ad-
- ar ar
ditionally, size (capacitor plates area) dependency of cylindrical height and lateral surface area can be described as
follows:

P=2ar*h—> AP=27rr*Ah—)AP=27rr*AV; =2A—V-(lx)
nr r

[0114] In some embodiments, measurement of an electric or chemical property of the urine is used to determined
urine flow rate. Urine flow rate can thus be measured in accordance with changes in the capacitance of fluid accumulating
in the receptacle. From the capacitance changes of the fluid accumulating in the receptacle lumen, the corresponding
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volume changes of the accumulating fluid can be determined.
[0115] Specifically the volume changes can be derived from the following dependency.

E,ExAA  £,Ex 2AV
D D r

AC =

()

[0116] The 555 circuit can be used to convert the changes in capacitance measured in the receptacle to frequency
from which the test results can be obtained. For example the 555 circuit provides the following dependency between
the frequency and capacitance. C represent the capacitance measured at the receptacle or vessel. Resistors, R4 and
R, are selected and adjusted at the required resistance and thus can act as numeric constants during determination of
the flow rate as derived from the frequency/wave length changes of the output signal in the 555 circuit.

1.4
(R, + 2R,)C,

1
f , and thus T = —f— =0.693 * (Rl + 2R2)Cl (x1)

[0117] By utilizing the 555 circuit, changes in the wave length frequency corresponds to changes in the volume of the
fluid accumulating in the receptacle. The below dependency is derived from (x) above.

£,6,A4
(xii)

AT =0.693 *(R, +2R,)AC = 0.693 * (R, + 2R,)

E,Ep 2AV
r

=0.693 * (R, +2R,)

* }
AV = AT * D=r (xiii)
© 2%0.693(R, + 2R, )z .55

[0118] Fig. 9 shows a graph illustrating volume vs. frequency measurements in accordance with the above. Thus,
frequency determined by the electronic devices and vessels of the present invention exhibits accuracy and linear (or
almostlinear) dependency with sensed liquid volume tested. This property can be used in volume/flow rate measurements
and other frequency dependanttestsi.e. testthat involve or are capable of being determined in accordance with frequency
responsiveness.

[0119] The fluid rate can thus be obtained by determining the volumetric changes AV over time. In addition, the
calibrating slope of volume and output signal wave length can be derived from:

AT _ 603 * (R, +2R,) 5052 2
AV D r

[0120] In some embodiments, the receptacle can have other shapes such as a cone shape, or any axisymmetric or
any irregular shape.

[0121] The output signal of the 555 circuit or another capacitance dependant circuit is fed into the electronic device
of the present invention for further processing. In some embodiments, the electronic device comprises both capacitance
dependant circuit (e.g. the 555 circuit) and the processor unit.

[0122] It is thus further provided a method for determining fluid rate in a fluid collection vessel, comprising:

(xiv)

identifying whether the fluid collection vessel is electronically communicating with an external processing master

unit; the external processing master unit can be any electronic device of the present invention such as the handheld,

stationary or dongle device.

- determining if the device can switch to an ONLINE state in which the device is in operable communication with the
sensor assembly of the fluid collection vessel (e.g. urine).

- continuously obtaining measurements along a time line comprising at least one time window being defined as AT.

- determining the volumetric changes AV over time.

[0123] If some embodiments, the method further comprises determining flow rate according to the AT and AV.
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[0124] Any of the electronic devices of the present invention can be configured and operable to perform the method
for determining fluid rate in a fluid collection vessel. In some embodiments, the handheld device for recording urine
measurements comprises the processor unit which analyses the input feed to decide a urine measurement test results.
The processor unit typically comprises a CPU or another data master processing circuit; and a memory interface to allow
operation in conjunction with a memory utility and a real time clock. Memory utility typically comprises flash based
memory devices.

[0125] The memory device can optionally store a computer program and operates the processing unit to execute the
software code to perform urine measurement or flow test analysis. The interface can be a USB interface. The processor
unit typically comprises an analog to digital (A/D) converter for transforming the measured analog data or a derivative
therefrom to a digital form to be processed by the processor unit.

[0126] Optionally, Random Access Memory (RAM) is also provided to the processing unit. RAM can be used to store
the executable computer program or code discussed above. The electronic device is also coupled to a power source to
allow operability during the performance of the urine measurements. The CPU is configured and operable to allow control
functions and communication based functions. Communication includes either recording the urine measurement/results
on the memory utility or obtaining the measurement from the sensors and optionally to wirelessly communicate with a
remote point of access.

[0127] Figure 3A is a side isometric view of another non-limiting example of a fluid collection vessel or vessel assembly
300; Figure 3B is a side view of the vessel and figure 3C is a top view of the same. Figure 3D is an isometric view of
the vessel 300. As shown the vessel 300 can be of a circular-like shape. The vessel 300 can be also adapted and
configured with to collect urine by use of a funnel 307. The funnel 307 can be a funnel shaped cylindrical member which
collects a fluidic body sample. The funnel 307 can include a curved or contoured lip or rim 309 to allow convenient fluid
collection while the vessel is vertically positioned.

[0128] The vessel 300 has also exterior side surface 310 and inner side surface 311 and optionally a cone-like shape
extended portion 315. The cone-like shape portion 315 typically has a circumferential end 317 to receive the contoured
lip or rim 309 of funnel. In some embodiments, the side walls (or surfaces) are made of conductive material which act
as the conductive plate as discussed herein. In other embodiments, the sidewalls 310 are made of a non-conductive
material and have a fabricated conductive plate covering a portion of the circumference of its sidewalls. The portion
carrying the conductive plated should have a sufficiently wide surface area to permit the fluid measurement.

[0129] In some embodiments, the funnel 307 is removably fitted within the volume defined the sidewalls 310, as shown
in figure 3D. Prior to use the funnel 307 may be in a removed or disassembled configuration (not shown). In other
embodiments, variety of funnels can be fitted in the within the volume defined the sidewalls 310 in accordance with the
needs of the user such as his height and the particular test applied.

[0130] The funnel 307 is typically made of hardened paper or plastic. The funnel 307 is a disposable container which
can be made of PET (PETP, Polyethylene terephthalate) and alike. Other plastic materials can also be used in the
respect including PP (polypropylene), PS (Polystyrene), or PVC (Polyvinyl chloride). Biodegradable disposable material
can also be used. Biodegradable plastic include, for example, polylactic acid based, funnel shaped, vessels. A collector
electrode 366 is typically provided and positioned about the bottom plate 365 of the fluid receptacle. The fluid pouring
through the funnel is collected and accumulates in the receptacle and functions (during testing) as a second plate-like
member gradually affecting the electrical properties measured at the receptacle. For example, the capacitance measured
a first level of fluid varies in comparison to a second fluid level being collected by the receptacle.

[0131] The vessel 300 also includes a base housing 320 which serves for physical support of the vessel while being
in use. The base 320 have a groove 330 and a projecting member 335 to forcibly bias the vessel to a steady state during
testing. The groove 330 and the projecting member 335 are configured in shape and size to receive a portion of a
conventional toilet seat, functionality demonstrated in figures 4A and 4B. Thus, the conventional toilet seat typically has
a loop and circular flat cross-section capable of being accepted within the groove 330. This configuration permits stable
positioning for the vessel 300 during testing.

[0132] Figure 3E is a side cross-sectional view of the exemplary fluid receptacle; and Figure 3F is an exploded view
of the exemplary fluid vessel. The funnel 307 conical shaped wall 308 and laterally extended portion 318.

[0133] Typically, the base housing 320 maintains an electronic recording device 340 in fluid free compartment. The
electric device 340 can be permanently affixed to the base by an adhesive agent or a receiving element (not shown).
The electronic device typically has a USB port to allow data connectivity in a computer environment.

[0134] This interface adaptor provides connection with the sensors deployed in the receptacle. The connection can
be actuated for example by plugging the electronic device (e.g. via 107) into the interface adaptor. In one option, the
electric device has a port such as a USB port 107 for allowing establishing communication between the electric device
and for example an auxiliary memory utility which may be a Disk-on-key apparatus. In other embodiments, the electronic
device is a Disk on Key apparatus or a dongle permitting communication between the device and a computer environment.
The electronic device can thus be integrated and include a USB port connectivity. The electronic device can be integrated
with a Disk on Key apparatus. The auxiliary memory utility typically has a USB male adaptor 172 providing connection

13



10

15

20

25

30

35

40

45

50

55

EP 2 456 353 B1

with the female USB port for example in a personal computer of other computer environment.

[0135] lllustration of usage of electronic device 100 is now provided. In the following example, the electronic device
in combination with a urine collection vessel of the invention urine flow is provided. The electronic device 100 can thus
be operable with the disposable urine collection vessel e.g. vessel 150, 200 or 300. Prior to use, the vessel is typically
positioned vertically with respect to a horizontal plane. This position is convenient for use by male users. A conventional
toilet seat in a lower position can provide support for the collection vessel and maintain the vessel in a vertical position.
[0136] Forfemale user the collection vessel can be configured and adapted to be positioned at least in part inside the
toilet. Urine collection is thus enabled while the user sits on the toilet seat and deposits the urine sample in the collection
vessel which is located below the urinary orifice of user and at least partially below the toilet seat. To that end the
collection vessel can be laterally supported by plastic or elastomeric support arms.

[0137] Following the positioning the collection vessel, urine is collected from the upper portion of the vessel such as
155 or 355 shown in figure 1 and 2. The user or patient directs the urine flow into the vessel. The urine can continuously
contact the sensors while filling the collection vessel (not shown). In another configuration, urine fills a volume in close
vicinity with respect to the sensors so as to affect the electrical properties of the sensors and thus enable the test.
[0138] Following the completion of a recording phase, the memory utility can be removed from the collection vessel.
The disposable collection vessel used could be disposed without the need to restore it function or hygienic condition.
[0139] By obtaining the level/volume of liquid at different points in time, flow rate measurement can be determined.
Urine measurement such as flow rate of the liquid received is measured and recorded on a memory utility such as a
USB stick or a micro flash memory card. This allows easy access by the physician who will analyze the urine measurement
obtained.

[0140] The memory utility can be also used to save the results of the urine measurement on a personal computer and
optional electronically transmit the result to a remote location. Also, in the scope of the present invention a wireless
configuration (not shown) in which the electronic device is coupled with wireless communication means. In the wireless
configuration the urine measurement can be transmitted to a remote location such as a person computer nearby or
another computer network employed for this matter. In some embodiments, a portable memory utility such as a Disc-
on-Key apparatus is connected to a printer to directly print the urine measurement. When connected to a PC or a printer,
patient test data can be plotted.

[0141] The urine measurements performed can include the following parameters and information:

(1) Urine flow graphs including volume vs. time graphs and flow rate (typically in ml/s) vs. time;

(2) Tdelay - Delay time until urination starts;

(3) T100 - Voiding Time which refers to the total time during tested urination;

(4) TQ - Flow Time which accounts for the net time urine was added (not including breaks);

(5) Tgmax - Time to max Flow which refers to the time measure for the initiation of the urination until the time
maximum rate is exhibited;

(6) Qmax - Max Flow Rate;

(7) Qave -Average Flow Rate

(8) Vcomp -Voided Volume, the total liquid flown thought the measurement device during the test.

[0142] Providing an accurate urine measurement device operable at home may require the ability to take into account
the horizontal angle of said receptacle in relation to a horizontal plane. This horizontal angle is capable of influencing
the urine measurement taken. In particular, it can affect the volume and urine flow measurements. Horizontal angle is
compensated by the circular shape of the receptacle.

[0143] In some embodiments, the handheld electronic device 100 therefore can comprise a processor unit which is
operable to transforms a liquid level measurement to an indication of the horizontal angle of the receptacle in relation
to a horizontal plane. The angle of the liquid collected is determined from the differential reading of the respective sensors.
The flow measurement can be thus performed taking into account the horizontal angle.

[0144] As used herein the term "insensitive/indifference to the horizontal angle" refers to the ability of the vessel to
tolerate horizontal angle variations during testing".

[0145] The presentinvention provides a disposable urine collection vessel which allows accurate urine measurements
which are not sensitive to the horizontal angle in which the receptacle is positioned during testing. In other words, the
disposable urine collection vessel of the present invention can tolerate horizontal angle variations during testing. Hori-
zontal angle of the receptacle in relation to a horizontal plane can be determined by a usage of plurality of sensors. The
higher differential readings obtained from the sensors the higher the angle. As a result, accuracy of the measurement
is reduced. The handheld electronic device can alarm the user in that respect.

[0146] In another embodiment, the sensors are configured and operable to obtain liquid measurement which is sub-
stantially indifferent to a range of an acceptable horizontal angle allowed. Also, adding some water at the beginning of
the test will cancel all horizontal misalignments.
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[0147] Figure 5 is a schematic of the wiring from a disposable fluid vessel 150 to the electronic dongle device for
recording the measurements 100. The disposable fluid vessel 150 is in the form of a circle shaped cup having aninterface
or a cup interface 170. The cup is electrically coupled and communicates with the electronic device for recording the
measurements 100 by electric interface 105. For flow and fluid volume measurements such as urine measurement,
electronic device 100 comprises a 555 circuit or other capacitive dependant element 510 which transforms changes in
capacitance measured in the cup to frequency analyzed by the CPU 515 or another signal processor. Electronic device
100 can also include a memory component which can be selected from volatile to non-volatile memory elements 520
and an A/D convertor 540 which can be used to transform an analog measured signal or a derivative thereof. As previously
described, the cup 150 comprises a permanently affixed sensor assembly having passive circuitry being responsive to
the electric, chemical or otherwise physical properties of the measured fluid. The sensor assembly is supplied with an
external power source 530. The electronic dongle device 100 can further include an electronic internal clock 550 providing
the fluid measurement a reliable time stamp thereby providing a logical pair <measurement, timestamp>. USB interface
component 560 permit connectivity to a personal computer or a computer network.

[0148] The electronic device 100, methods and kits of the present of the present invention provides for personalized
urine measurement which can be easily obtained in the home settings. The invention provides for an accurate urine
measurement device having substantially reduced dimensions and in part disposable and hygiene. It thus allows for
patient privacy during testing while allowing accurate testing.

[0149] A hardware dongle device for providing a 24hour urination diary is also provided herein. The dongle device
comprises a master processing unit such as unit 100, a frequency dependent component responsive to an electric or
other property of a measured data. The frequency dependent component can be responsive to a capacitive based
component such as capacitor sensor being disposed in a volumetric sensing area. The dongle device can further comprise
memory component, an electric interface, real-time clock, and a communication port.

[0150] The dongle device is configured and adapted to electronically communicate, receive and process an external
measurement of an electric, chemical or physical property of the urine being obtained from an external urine collection
vessel. The collection vessel can be any of those collection vessels being disclosed herein. The electric, chemical or
physical property of the urine being obtained can be processed by the frequency dependent component. In particular,
frequency dependent component can be any such component disclosed herein e.g. the 555 circuit utilizing any of the
methods described above. The external collection vessel have a sensor assembly comprising slave circuitry being
controlled by the master processing unit; said device generates an output signal indicative of the urine measurement
and records the output signal together with a time stamp being obtained from the real-time clock in the memory component.
[0151] The device can thus determine and accumulates a plurality of separate urine measurements and associates
them with time stamps; thereby recording a 24hour urination profile of a tested individual.

[0152] The dongle can be removably attachable to and from the disposable urine vessel, defining an attached con-
figuration and a detached configuration and thereby facilitating electronic communication between the sensor and the
external processing master unit.

[0153] Figure 7 shows a graph of urine flow measurement in 3 cases. Examples of normal urination Intermitted and
Obstruction are provided. This information along with the quantitative data of urination (i.e. Qmax, Qavg) provides
indicative diagnostic data for the physician. Where the handheld device for recording urine measurements configured
and operates as urination diary, the indicative data information provided to the physician can also include a time stamp
of every urine flow measurement or test performed. A time stamp is provided by a real time clock embedded in the device.

Claims
1. A system comprising a handheld integrated urine collection vessel comprising:

a single use disposable receptacle (150) comprising side surfaces (160, 161), a bottom plate (165) and a single
use disposable sensorassembly (201), the sensor assembly comprising at least one sensor and a slave circuitry;
said sensor assembly being permanently affixed to said side surfaces or said bottom plate; said receptacle
being configured to facilitate urine measurement insensitive to the horizontal angle of the receptacle;

wherein the receptacle is capable of maintaining the urine for a sufficient time period in the vicinity of the sensor
thereby the sensor is operative to provide continuous measurement of an electric, chemical or physical property
of the urine; said slave circuitry being adapted to respond to the to electric, chemical or physical property of the
urine received from the sensor and being configured and operable to electronically communicate the measure-
ment of an electric, chemical or physical property of the urine to an external processing master unit:

the system is characterized by further comprising:
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a handheld device (100) removably attachable to the disposable receptacle, defining an attached con-
figuration and a detached configuration, the device is used for recording said urine measurements and
being configured and adapted to electronically store data and communicate with said urine collection
vessel, the device comprises said external processing master unit which receives and processes said
continuous measurement, said device further being configured for generating an output signal indicative
of the urine measurement;

wherein in said attached configuration a wired communication between the processing master unit and
the slave circuitry is established.

The system of claim 1 wherein the receptacle is configured to provide fluid contact between urine and the at least
one sensor.

The system of claim 1, further comprising a single use disposable urine funnel (307) removably fitted in said recep-
tacle; the urine funnel having a top opening to receive the collected urine from a user and is aligned with the receptacle
to facilitate urine passage into the receptacle; the disposable urine funnel being adapted to force the collected urine
to be disposed horizontally and uniformally on the inner surface of the bottom plate; thereby achieving uniform fluid
contact of urine with an inner side surface of the collection vessel.

The system of any one of claims 1 to 3 wherein the sensor is a capacitive-sensor.
The system of any one of claims 1 to 4 wherein the sensor comprises a conductive plate (210).

The system of claim 1, wherein the handheld device further comprises a real-time clock, the device being adapted
to determine and to accumulate a plurality of separate urine measurements and to associate them with time stamps
being obtained from said real-time clock; thereby recording a 24hour or more urine profile of a tested individual.

The system of claim 1, wherein said handheld device is operable to have at least three states:

(i) an ONLINE state in which the handheld device is in operable communication with the sensor;

(ii) an OFFLINE state in which the handheld device is not in operable communication with the sensor; and
(iii) a SENSING state in which the handheld device in operable communication with the sensor and communi-
cating measurement in real time.

The system of claim 1, wherein said processing master unit is configured and operable to receive and process said
measurements as a function of time, and indicative of urine volume or urine flow rate.

The system of claim 1, wherein said device is operative to exchange information relating to the urine measurement
with a host controller of at least one of personal computer, remote computer or computer environment.

The system of claim 1, wherein said device is connectible to an external memory utility for recording said urine
measurements.

The system of claim 10, wherein said external memory utility is a removable Disk-on-Key memory device, USB
stick, MMC, or SD.

The system of claim 4, wherein a first conductor of said capacitive sensor is formed by a plate or aluminum foil
which is permanently coupled on the external surface of the receptacle, a second conductor of said capacitive sensor
is formable by the urine within the receptacle, and a dielectric material of said capacitive sensor is formed by the
wall of the receptacle which exists between said first plate and said urine within the receptacle.

Patentanspriiche

1.

System umfassend ein tragbares integriertes Urin-Sammelgefal umfassend:
einen Einweg-Wegwerf-Aufnahmebehalter (150), der Seitenoberflachen (160, 161), eine Bodenplatte (165) und

eine Einweg-Wegwerf-Sensor-Anordnung (201) umfasst, wobei die Sensor-Anordnung mindestens einen Sen-
sor und eine Slave-Schaltung umfasst; wobei die Sensor-Anordnung dauerhaft an den Seitenoberflachen oder
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der Bodenplatte befestigt ist; wobei der Aufnahmebehélter konfiguriert ist, um eine flr den horizontalen Winkel
des Aufnahmebehalters unempfindliche Urinmessung zu ermdéglichen;

wobei der Aufnahmebehélter geeignet ist, den Urin fir eine ausreichende Zeitspanne in der Nahe des Sensors
zu halten, damit der Sensor betriebsfahig ist, eine kontinuierliche Messung einer elektrischen, chemischen oder
physikalischen Eigenschaft des Urins bereitzustellen; wobei die Slave-Schaltung angepasst ist, auf die vom
Sensor erhaltene elektrische, chemische oder physikalische Eigenschaft des Urins zu reagieren, und konfiguriert
und betriebsbereit ist, um die Messung einer elektrischen, chemischen oder physikalischen Eigenschaft des
Urins an eine externe Verarbeitungs-Master-Einheit elektronisch zu kommunizieren;

wobei das System dadurch gekennzeichnet ist, dass es weiter umfasst:

ein tragbares Gerat (100) entfernbar anfligbar an den Wegwerf-Aufnahmebehalter, eine angefligte Konfi-
guration und eine abgetrennte Konfiguration definierend, wobei das Gerat verwendet wird, um die Urin-
messungen aufzuzeichnen, und konfiguriert und angepasst ist, um Daten elektronisch zu speichern und
mit dem Urin-Sammelgefall zu kommunizieren, wobei das Gerat die externe Verarbeitungs-Master-Einheit
umfasst, welche die kontinuierliche Messung erhalt und verarbeitet, wobei das Gerat weiter konfiguriert ist
zum Erzeugen eines Ausgabesignals, das bezeichnend fiir die Urinmessung ist;

wobei in der angefligten Konfiguration eine drahtgebundene Kommunikation zwischen der Verarbeitungs-
Master-Einheit und der Slave-Schaltung aufgebaut ist.

System nach Anspruch 1, wobei der Aufnahmebehélter konfiguriert ist, um einen Fluid-Kontakt zwischen Urin und
dem mindestens einen Sensor bereitzustellen.

System nach Anspruch 1, weiter umfassend einen Einweg-Wegwerf-Urintrichter (307), entfernbar in den Aufnah-
mebehalter eingepasst; wobei der Urintrichter eine obere Offnung aufweist, um den gesammelten Urin von einem
Benutzer zu erhalten, und mit dem Aufnahmebehalter abgestimmt ist, um einen Urindurchlass in den Aufnahme-
behalter zu ermdéglichen; wobei der Wegwerf-Urintrichter angepasst ist, um den gesammelten Urin zu zwingen,
horizontal und gleichmaRig auf die innere Oberflache der Bodenplatte geleitet zu werden; damit erreichend einen
gleichmaRigen Fluid-Kontakt des Urins mit einer inneren Seitenoberfliche des Sammelgefalies.

System nach einem der Anspriiche 1 bis 3, wobei der Sensor ein kapazitiver Sensor ist.
System nach einem der Anspriiche 1 bis 4, wobei der Sensor eine leitende Platte (210) umfasst.

System nach Anspruch 1, wobei das tragbare Gerat weiter eine Echtzeituhr umfasst, wobei das Gerat angepasst
ist, um eine Vielzahl einzelner Urinmessungen zu bestimmen und zu akkumulieren, und sie mit, von der Echtzeituhr
bezogenen, Zeitstempeln zu verknipfen; damit aufzeichnend ein 24-Stunden oder mehr Urinprofil einer getesteten
Person.

System nach Anspruch 1, wobei das tragbare Gerat betriebsbereit ist, um mindestens drei Zustande aufzuweisen:

(i) einen ONLINE-Zustand, in welchem das tragbare Geréatin betriebsbereiter Kommunikation mitdem Sensor ist;
(ii) einen OFFLINE-Zustand, in welchem das tragbare Gerat nicht in betriebsbereiter Kommunikation mit dem
Sensor ist; und

(iii) einen SENSING-Zustand, in welchem das tragbare Geratin betriebsbereiter Kommunikation mitdem Sensor
ist und Messungen in Echtzeit kommuniziert.

System nach Anspruch 1, wobei die Verarbeitungs-Master-Einheit konfiguriert und betriebsbereit ist, um die Mes-
sungen zu erhalten und zu verarbeiten als eine Funktion der Zeit, und bezeichnend fiir Urinvolumen oder Urinfluss-
rate.

System nach Anspruch 1, wobei das Geréat betriebsfahig ist, um Informationen, die sich auf die Urinmessung be-
ziehen, auszutauschen mit einer Hoststeuerung mindestens eines von einem Personal Computer, einem Remote-

computer oder einer Computerumgebung.

System nach Anspruch 1, wobei das Gerat mit einer externen Speichereinrichtung verbindbar ist, zum Aufzeichnen
der Urinmessungen.

System nach Anspruch 10, wobei die externe Speichereinrichtung ein entfernbares Disk-on-Key-Speichergerat, ein
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USB-Stick, eine MMC oder eine SD ist.

System nach Anspruch 4, wobei ein erster Leiter des kapazitiven Sensors durch eine Platte oder eine Aluminiumfolie
gebildet ist, welche dauerhaft auf die externe Oberflache des Aufnahmebehélters gekoppelt ist, ein zweiter Leiter
des kapazitiven Sensors bildbar durch den Urin innerhalb des Aufnahmebehalters ist, und ein dielektrisches Material
des kapazitiven Sensors durch die Wand des Aufnahmebehélters gebildet ist, welche zwischen der ersten Platte
und dem Urin innerhalb des Aufnahmebehalters vorhanden ist.

Revendications

1.

Systeme comprenant un récipient de collecte d’urine intégré manuel, comprenant un réceptacle jetable a usage
unique (150) comprenant des surfaces latérales (160, 161), une plaque inférieure (165) et un montage de capteurs
jetable a usage unique (201),

le montage de capteurs comprenant au moins un capteur et une circuiterie esclave ; ledit montage de capteurs
étant fixé de fagon permanente sur lesdites surfaces latérales ou ladite plaque inférieure ; ledit réceptacle étant
configuré pour faciliter la mesure de I'urine quel que soit I'angle horizontal du réceptacle ;

dans lequel le réceptacle est capable de maintenir I'urine pendant une période de temps suffisante dans le voisinage
du capteur, ainsi le capteur fonctionne pour fournir une mesure continue d’'une propriété électrique, chimique ou
physique de l'urine ; ladite circuiterie esclave étant adaptée pour répondre a la propriété électrique, chimique ou
physique de l'urine regue du capteur et étant configurée et pouvant fonctionner pour communiquer de fagon élec-
tronique la mesure d'une propriété électrique, chimique ou physique de l'urine a une unité maitre de traitement
externe ;

le systéme est caractérisé en ce qu’il comprend en outre :

un dispositif manuel (100) fixé de fagon séparable sur le réceptacle jetable, définissant une configuration fixée
et une configuration séparée, le dispositif est utilisé pour enregistrer lesdites mesures d’urine et étant configuré
et adapté pour conserver électroniquement des données en mémoire et communiquer avec ledit récipient de
collecte d’urine, le dispositif comprend ladite unité maitre de traitement externe qui recoit et traite ladite mesure
continue, ledit dispositif étant en outre configuré pour générer un signal de sortie indiquant la mesure d’urine ;
dans lequel dans ladite configuration fixée, une communication filaire est établie entre I'unité maitre de traitement
et la circuiterie esclave.

Systeme selon la revendication 1, dans lequel le réceptacle est configuré pour fournir un contact fluidique entre
'urine et I'au moins un capteur.

Systeme selon la revendication 1, comprenant en outre un entonnoir a urine jetable a usage unique (307) logé de
fagon séparable dans ledit réceptacle ; I'entonnoir a urine présentant une ouverture supérieure pour recevoir 'urine
collectée d’un utilisateur et étant aligné avec le réceptacle pour faciliter le passage de I'urine dans le réceptacle ;
I'entonnoir a urine jetable étant adapté pour forcer I'urine collectée a étre déposée horizontalement et uniformément
sur la surface intérieure de la plaque inférieure ; obtenant ainsi un contact fluidique uniforme de l'urine avec une
surface latérale intérieure du récipient de collecte.

Systeme selon I'une quelconque des revendications 1 a 3, dans lequel le capteur est un capteur capacitif.

Systeme selon I'une quelconque des revendications 1 a 4, dans lequel le capteur comprend une plaque conductrice
(210).

Systeme selon la revendication 1, dans lequel le dispositif manuel comprend en outre une horloge en temps réel,
le dispositif étant adapté pour déterminer etaccumuler une pluralité de mesures d’urine séparées et pour les associer
a des horodateurs étant obtenus de ladite horloge en temps réel ; enregistrant ainsi un profile d’urine de 24h ou
plus d’un individu testé.

Systeme selon la revendication 1, dans lequel ledit dispositif manuel peut avoir au moins trois états :
(i) un état ONLINE dans lequel le dispositif manuel est en communication fonctionnelle avec le capteur ;

(ii) un état OFFLINE dans lequel le dispositif manuel n’est pas en communication fonctionnelle avec le capteur ; et
(iiijun état SENSING dans lequel le dispositif manuel est en communication fonctionnelle avec le capteur et
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communique la mesure en temps réel.

Systeme selon la revendication 1, dans lequel 'unité maitre de traitement est configurée et peut fonctionner pour
recevoir et traiter lesdites mesures en fonction de la durée, et indiquer le volume d’urine et le débit de I'urine.

Systeme selon la revendication 1, dans lequel ledit dispositif peut fonctionner pour échanger des informations
relatives a la mesure d’'urine avec une commande héte d’au moins un ordinateur personnel, un ordinateur a distance
ou un environnement informatique.

Systeme selon la revendication 1, dans lequel ledit dispositif peut étre connecté a une installation de mémoire
externe pour enregistrer lesdites mesures d’urine.

Systeme selon la revendication 10, dans lequel ladite installation de mémoire externe est un dispositif de mémoire
Disk-on-Key, une clé USB, un MMC ou un SD.

Systeme selon la revendication 4, dans lequel un premier conducteur dudit capteur capacitif est formé par une
plaque ou une feuille d’aluminium qui est couplée en permanence sur la surface extérieure du réceptacle, un second
conducteur dudit capteur capacitif peut étre formé par I'urine a I'intérieur du réceptacle, et un matériau diélectrique
dudit capteur capacitif est formé par la paroi du réceptacle qui existe entre ladite premiére plaque et ladite urine
contenue a l'intérieur du réceptacle.
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