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Description
TECHNICAL FIELD

[0001] The invention relates to a medical instrument.
More particularly, the invention relates to a monitor and
a monitoring instrument which is used to dynamically
measure urine.

TECHNICAL BACKGROUND

[0002] Urine flow is an important indicator for the dy-
namic equilibrium of body fluid and functions of heart and
kidney. Accurate monitoring of urine flow can assist in
judging the development of diseases and in making a
treatment plan. Monitoring urine flow is one of the impor-
tant measures to examine the patient. For critically ill pa-
tients, urine flow can often predict kidney disorder before
the blood creatinine elevates. Although clinical monitor-
ing of urine flow is an important test which can timely
reveal the human body’s effective blood circulation and
the kidney function, the accuracy and timeliness of the
test are by far insufficient; even less attention has been
paid to safe and automatic monitoring of urine. Currently,
the urine tests for critically ill patients are performed man-
ually and intermittently. This not only increases the work-
load of the nurses and results in unnecessary costs, but
also increases the risk of urine contamination. Further-
more, it may cause delay and mistake in clinical judg-
ments and serious errors.

[0003] Also, urine density reflects the concentration
function of kidney. A high urine density may relate to de-
hydration, albuminuria, saccharorrhea, acute nephritis,
and high fever etc. A low urine density may indicate prob-
lems with kidney concentration function, such as chronic
renal glomerulus nephritis, acute nephritis polyuria time,
and uremia polyuria time etc. Urine density monitoring is
usually performed by intermittently manual sampling and
then testing the samples by an instrument. Because of
the time gap between the sampling and the testing, urine
samples which are not tested quickly may produce pre-
cipitations, which result in testing results errors.

A known urine measurement apparatus is disclosed in
US5769087. as well as in document JP 2003 042913 A.

TECHNICAL PROBLEMS

[0004] The above-mentioned intermittent monitoring
no longer satisfies the needs for digitalization of the mod-
ern clinic medical practices. Therefore, new dynamic
urine monitors and urine monitoring instruments for real-
time measurements of urine flow and urine density are
needed.

TECHNICAL SOLUTIONS

[0005] The main objective of the invention is to provide
a dynamic urine monitor for urine flow and urine density
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measurements.

[0006] Another objective of the invention is to provide
a dynamic urine monitor in which the pipeline and the
testing system can be flushed after they are used.
[0007] Still another objective of the invention is to pro-
vide a dynamic urine monitor which can be conveniently
fixed on the patient’s bed.

[0008] Still another objective of the invention is to pro-
vide a dynamic urine monitor which can be conveniently
moved.

[0009] Still another objective of the invention is to pro-
vide a dynamic urine monitor which can collect fresh urine
samples.

[0010] Another main objective oftheinventionisto pro-
vide a dynamic urine monitoring instrument which com-
prises the above-mentioned dynamic urine monitor.
[0011] To achieve the above-mentioned main objec-
tive, this invention provides a new dynamic urine monitor
according to claim 1. The dynamic urine monitor com-
prises a case; equipped inside the case are a urine col-
lection device, a pipeline for introducing and flowing urine
into the urine collection device, and a measurement sys-
tem for dynamic measurement of the urine. The meas-
urement system comprises a weight measurement sub-
system, a density measurement subsystem, and an out-
let-inlet module. The weight measurement subsystem
comprises a weight sensor, and a weightinformation An-
alogue-to-Digital Converter (ADC); the weight sensor is
connected with the urine collection device and is used to
dynamically measure the weight of the urine in the urine
collection device. The density measurement system
comprises a density sensor and a density information
Analogue-to-Digital Converter (ADC). The density sen-
sor is used to dynamically measure the urine density; it
is serially connected in the upstream pipeline of the urine
collection device. The outlet-inlet module is used to per-
form data exchange for the weight information ADC and
the density information ADC with outside equipment.
[0012] A more detailed scheme of the above measure-
ment system also comprises a master control module.
The master control module is equipped with an informa-
tion storage element which is used to store information
from the weight information ADC and the density infor-
mation ADC.

[0013] According to the above scheme, when the dy-
namic urine monitor is not connected with outside equip-
ment, the information from the weight information ADC
and the density information ADC can be stored in the
information storage element. When the dynamic urine
monitor is connected with outside equipment, the master
control module will first pass on the information stored in
the information storage element and then pass on the
information of the weight information ADC and the den-
sity information ADC. When the dynamic urine monitor
is not connected with outside equipment, the information
can be obtained from the information storage element.
[0014] Another more detailed scheme is that the pipe-
line comprises an overflow path which is linked in parallel



3 EP 2 730 215 B1 4

with the two ends of the density sensor. When the urine
flow of the patient is too high, a portion of the urine will
flow from the overflow pathinto the urine collection device
without flowing through the density sensor. When the
urine flow of the patient becomes normal, the urine will
then pass through the density sensor and flow into the
urine collection device.

[0015] Theinside of the case is equipped with a wash-
ing device. The washing device comprises a water pump.
The water pump is connected with a water inlet pipe and
a water outlet pipe. The water outlet pipe is connected
with the density sensor. When monitoring is complete,
the density sensor is flushed with water via the water
pump and the waste water flows into the urine collection
device. The urine collection device is then removed and
replaced for the next monitoring. Therefore, the other ob-
jective of the invention is achieved by this scheme; this
scheme also prevents microbes from growing inside the
pipeline and the density sensor.

[0016] A relatively detailed scheme is that inside the
case is equipped with a water container which is con-
nected with the water inlet pipe. The water container
makes the operation easier because the water pump
does not have to pump water from outside the dynamic
urine monitor. Preferably, the water container holds
enough water for one or two flushes.

[0017] A more detailed scheme is that the water con-
tainer is equipped with a water level detector. The water
level detector is linked to an alarm. When the water level
in the water container becomes low, the alarm sounds
the warning; water can be then added to the water con-
tainer to prevent the water pump from running without
water.

[0018] Preferably, the dynamic urine monitor is
equipped with a fixing device. The fixing device compris-
es a fixing clip which can hang on a crossbeam of the
patient’'s bed. On the case is equipped with a guiding
mechanism which guides the fixing device to freely slide
along the vertical direction. The fixing clip fixes the dy-
namic urine monitor on the crossbeam of the patient’'s
bed. The position of the fixing clip can be adjusted along
the vertical direction via the guiding mechanism. There-
fore, the dynamic urine monitor can be conveniently put
on or removed from the patient’s bed and can be used
for various patients’ beds of different height. The other
objective of the invention is thus achieved.

[0019] A relatively detailed scheme is that the fixing
device comprises a sliding board which can slide within
the guiding device, a supporting pole which has one end
fixed on the sliding board, a fixing clip which can slide
along the supporting pole, and a first fixing knob which
is used to fix the fixing clip against the supporting pole.
The vertical height of the device can be adjusted through
the sliding board of the sliding mechanism and its hori-
zontal position can be adjusted through the sliding along
the supporting pole. Therefore, the dynamic urine mon-
itor can be conveniently connected with and removed
from the patient’s bed.

10

15

20

25

30

35

40

50

55

[0020] A more detailed scheme is that both sides of
the case are equipped with the guiding mechanisms, both
ends of the sliding board are restricted within the guiding
mechanisms of the two sides, and there are two sym-
metric supporting poles, fixing clips, and first knobs. The
use of two supporting poles, two fixing clips, and two first
fixing knobs can help to fix the dynamic urine monitor
more firmly on the crossbeam; the sliding board makes
the two supporting poles remain on the same horizontal
level.

[0021] A further detailed scheme is that the fixing clip
is equipped with a second fixing knob. The second fixing
knob fixes the dynamic urine monitor more firmly on the
crossbeam.

[0022] Preferably, the bottom part of the case is
equipped with wheels. The wheels make the dynamic
urine monitor easy to move; and thus another objective
of the invention is achieved. Because the dynamic urine
monitor is fixed on the crossbeam of the patient’s bed,
when the bed moves, the dynamic urine monitor moves
with it; therefore, the dynamic urine monitor can contin-
uously work without the need for disconnection and re-
connection. This reduces the workload of the hospital
workers.

[0023] Preferably, the urine collection device compris-
es a first container in the upstream and a second con-
tainer in the downstream. The first container and the sec-
ond container are connected by a reversed U-shaped
tube. The first container is equipped with a valve which
canrelease the urine inside the container. When the urine
in the first container reaches a certain level, the urine
flows from the first container to the second container
through the reversed U-shaped tube. Therefore, the urine
in the first container will not stay too long; when sampling
urine through the valve, the urine samples will be fresh.
Another objective of the invention is thus achieved.
[0024] A relatively detailed scheme is that the case on
a position facing the valve is equipped with a front cover
gate. The front cover gate can make more convenient to
sample the urine.

[0025] Preferably, the measurement system compris-
es a temperature measurement subsystem. The temper-
ature measurement subsystem comprises a temperature
sensor which locates at the entrance of the pipeline. By
measuring the urine temperature, the body temperature
of the patient can be monitored. When the dynamic urine
monitor is linked with outside equipment, the urine tem-
perature can be observed; and thus any abnormal
change in the patient’'s body temperature can be timely
discovered. Additional body temperature measurements
will no longer be needed and it thus reduces the workload
of the hospital workers. collection device for collecting
urine, a pipeline for flowing urine into the urine collection
device, and a measurement system for dynamically
measuring urine. The measurement system comprises
a weight measurement subsystem, a density measure-
ment subsystem, and an outlet-inlet module. The weight
measurement subsystem comprises aweight sensor and
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a weight information ADC; the weight sensor is connect-
ed with the urine collection device and is used to dynam-
ically measure the weight of the urine in the urine collec-
tiondevice. The density measurement system comprises
a density sensor and a density information ADC. The
density sensor is used to dynamically measure the urine
density; it is serially connected in the upstream pipeline
of the urine collection device. The outlet-inlet module is
used to carry on data exchange for the information from
the weight information ADC and the density information
ADC with a treatment device. The treatment device com-
prises an information receiving module, a data treatment
module, and a display monitor. The information receiving
module receives the information from the outlet-inlet
module. The data treatment module carries on calcula-
tions according to the information received by the infor-
mation receiving module. The data treatment module
comprises a urine flow rate calculation sub-module. The
display monitor displays the urine density information
from the information receiving module and the calculation
results from the data treatment module.

[0026] A relatively detailed scheme is that the outlet-
inlet module is a wireless transmitting module and the
information receiving module is a wireless receiving mod-
ule.

[0027] According to the above scheme, the outlet-inlet
module and the information module exchange data be-
tween them via wireless transmission. Therefore, the
treatment device and the dynamic urine monitor can be
placed separately and it is convenient to observe the
measurement results. Alternatively, the dynamic urine
monitor and the treatment device can communicate
through wire transmission and the treatment device can
be equipped on the dynamic urine monitor; the display
monitor can be placed on a position which can be easily
observed.

[0028] The data treatment module may also comprise
a urine osmotic pressure calculation sub-module. The
urine density information from the density sensor can be
converted into urine osmotic pressure information via the
urine osmotic pressure calculation sub-module. The
urine osmotic pressure information can be directly shown
on the display monitor; no extra complex calculation is
needed. Urine osmotic pressure is also important data
in clinic medical practice; abnormalities of urine osmotic
pressure may reveal changes of patient’s health.
[0029] The data treatment module may also comprise
a urine flow rate calculation sub-module. The dynamic
urine flow rate information can be shown on the display
monitor. The urine flow rate calculation sub-module con-
verts the urine weight and urine density into urine flow
rate; the dynamic urine flow rate can be directly shown
on the display monitor; no extra calculation is needed.

EFFECTIVENESS

[0030] Accordingtothe above schemes ofthe dynamic
urine monitor of the invention, urine is introduced via the
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pipeline into the dynamic urine monitor, it flows through
the density sensor wherein the dynamic urine density
information is obtained, and it then flows into the urine
collection device wherein the dynamic urine weight infor-
mation is obtained. Therefore, dynamic measurements
of urine weight and urine density are achieved. Further,
the case of the dynamic urine monitor prevents the meas-
urement system and the urine collection device from be-
ing interrupted by the working environment.

BRIEF DESCRIPTION OF THE DRAWINGS
[0031]

Fig. 1 is athree-dimensional view of the embodiment
of the dynamic urine monitor of the invention.

Fig. 2 is athree-dimensional view of the embodiment
of the dynamic urine monitor of the invention from a
different angle.

Fig. 3 is a bottom view of the embodiment of the
dynamic urine monitor of the invention.

Fig. 4 is a structural diagram of the embodiment of
the dynamic urine monitor of the invention.

Fig. 5 is an illustrative diagram of the pipeline struc-
ture of the embodiment of the dynamic urine monitor
of the invention.

Fig. 6 is an illustrative flow diagram of the pipeline
of the embodiment of the dynamic urine monitor of
the invention.

Fig. 7 is an illustrative diagram of water flow of the
embodiment of the dynamic urine monitor of the in-
vention.

Fig. 8 is an exploded view of the urine collection de-
vice and the weighing box of the embodiment of the

dynamic urine monitor of the invention.

Fig. 9 is a signal structural diagram of the embodi-
ment of the dynamic urine monitor of the invention.

Fig. 10 is an information processing flow diagram of
the embodiment of the dynamic urine monitor of the
invention.

EMBODIMENTS OF THE INVENTION

[0032] The invention is further illustrated by the com-
bination of the embodiments and the figures as follows.

Embodiment of the dynamic urine monitor

[0033] The exterior structure of the dynamic urine mon-
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itor is shown in Fig. 1. The dynamic urine monitor 100
comprises a case which comprises a front cover gate 11,
rear shell 12, and bottom shell 13. The measurement
system is placed inside the case; a hole 14 which is used
as the pipeline entrance is located on the upper portion
of the right side of the case. The front cover gate 11 and
the rear shell 12 are connected by a hinge joint and thus
the front cover gate 11 can open or close to show or hide
the measurement system inside the case. The right side
of the front cover gate 11 has a notch 111 which is used
as a handle to open or close the front cover gate 11. The
upper portion of the front cover gate 11 is equipped with
a control plane 112; the control plane 112 is equipped
with a control push-button 113. The top portion of the
rear shell 12 is equipped with an extendable handle 121;
the extendable handle 121 is pulled out when it is used
to move the dynamic urine monitoring instrument 100;
when the dynamic urine monitoring instrument 100 is set-
tled, the handle 121 is retracted to save space. The rear
shell 12 is also equipped with a fixing device 15 which
fixes the dynamic urine monitoring instrument on the
crossbeam of the patient’s bed.

[0034] As shown in Fig. 1 and Fig. 2, the fixing device
15 comprises a supporting pole 151 which is set on both
sides of the rear shell 12. The ends of the supporting
poles 151 are linked with the sliding board 152. The end
of the sliding poles is equipped with a flange 153 which
extends toward the case. The flange 153 is restricted
within a notch 122; the notch 122 is on the two sides of
the rear shell 12 and is used as a guiding mechanism so
that the fixing device 15 can slide relative to the case in
the vertical direction to adjust the height of the fixing de-
vice 15. The supporting pole 151 is equipped with a fixing
clip 154 which can slide in the horizontal direction along
the supporting pole 151. When the fixing clip 154 needs
to be fixed with the supporting pole 151, the fixing knob
155 (as a first fixing knob) can be revolved. A second
fixing knob 156 can also be equipped on the fixing clip
154 to fix the fixing clip 154 with a bottom crossbeam of
the patient's bed. It is understood that the case is
equipped with a raised flange; the sliding board 152 has
a notch and the coordination of the flange and notch al-
lows the fixing device 15 to move in the vertical direction.
[0035] The bottom structure of the dynamic urine mon-
itoring instrument is shown in Fig. 3. Four Omni-direc-
tional wheels 131 are provided on the bottom shell 13.
The dynamic urine monitoring instrument 100 can be
moved via these Omni-directional wheels 131. The bot-
tom shell is also equipped with electricity plugs and USB
plugs etc.

[0036] The inner structure of the dynamic urine moni-
toring instrument 100 is shown in Fig. 4. Inside the case
is equipped the supporting frame 2; the supporting frame
2 is fixed with the rear shell 12 and the bottom shell 13.
A compartment 21 is set on the top portion of supporting
frame 2. Inside the compartment 21 there are a water
pump and a density meter. The inner structure of the
compartment 21 will be discussed in details later. The
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bottom portion of the compartment 21 has a weighing
box 3. On the vertical wall 31 of the weighing box 3 is
equipped a urine collection device 4 without showing the
urine pipeline linking to the patient. The urine pipeline
introduces the urine to the urine collection device 4. The
urine collection device 4 is set on the vertical wall 31 via
a fixing device 32. The flexible main container 42 of the
urine collection device 4 can be bent over to fit in the
inner compartment of weighing box 3. The weighing box
3 is placed on the weight sensor through the platform 5.
It can be understood that the weight sensor can also be
s spring-type weight sensor and the urine collection de-
vice or the weighing box which contains the urine collec-
tion device can hang under the weight sensor.

[0037] Above the bottom shell 13 there are two water
tanks 6, one on each side; these two water tanks are
linked by a tube. The water tank on the right has a water
inlet 61, water outlet 62, and water level measurement
entrance 63; the relative positions of them are not limited
to what are showed in Fig. 4 and they can be located on
any convenient positions. The supporting frame 2 is
equipped with a moveable or rotatable water entrance
64 which is used to add clean water to the water tank.
When water is added, the moveable or rotatable water
entrance 64 stays open; and when the water addition is
complete, it stays closed and on the level of the support-
ing frame 2. Fig. 4 shows the status where the water
entrance 64 stays open. The water entrance 64 is linked
through tubes with the water inlet 61 and water outlet 62
of the water tank 6 and the water pump; two measure-
ment electrodes are inserted into the water tank 6 through
the water level measurement entrance 63 to measure
the water level in the water tank 6. When the water level
in the water tank 6 reaches or goes below a critical level,
the alarm which is linked with the measurement elec-
trodes will sound a warning, indicating the water tank 6
needs more clean water.

[0038] As shown in Fig. 5, the inside of the compart-
ment is equipped with a water pump 7, density meter 8,
U tube 91 and vertical tube 92; connecting tubes 93, 94,
95, 96, 97, 98, and 99 as a part of the pipeline are re-
spectively linked with one or more of the pump 7, density
meter 8, U tube 91 and vertical tube 92. Inside the density
meter 8 there are a density sensor and a density infor-
mation Analogue-to-Digital Converter (ADC).

[0039] As shown in Fig. 6, the patient’s urine enters
through the connecting tube 93 into the U tube 91, and
then through the connecting tube 94 enters into the den-
sity meter 8. After the density measurement, the urine
exits through the connecting tube 95 to the vertical tube
92, and then flows through the connecting tube 96 to the
urine collection device. When the patient’s urine flow is
too high, the urine level in the U tube 91 exceeds the exit
which connects with the connecting tube 97, a portion of
the urine flows through the connecting tube 97 into the
vertical tube 92, and then flows through the connecting
tube 96 into the urine collection device. Thereby, the con-
necting tube 97 and the vertical tube 92 form an overflow
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path in parallel with the density meter 8. When the urine
level in the U tube cannot reach the exit between the
connection of the U tube 91 and the connecting tube 97,
the urine will only flow through the connecting tube 94
into the density meter 8, and then flow into the urine col-
lection device through the connecting tube 95, vertical
tube 92 and the connecting tube 96.

[0040] Ingeneral, when a measurement is completed,
the density meter 8 is flushed with water. As shown in
Fig. 7, during flushing, the water pump 7 is on; the clean
water of the water tank flows through the connecting tube
98 into the water pump 7, and then through the connect-
ing tube 99 into the U tube 91. When the water level in
the U tube 91 is lower than the exit which connects with
the connecting tube 97, water only flows through the con-
necting tube 94 into the density meter 8, and then flows
into the urine collection device through the connecting
tube 95, the vertical tube 92 and the connecting tube 96.
[0041] The fixing mechanism and structure of the urine
collection device are as follows. As shown in Fig. 8, the
urine collection device 4 comprises a first container 41
which is made from a rigid material and a second con-
tainer 42 which is made from a flexible material. The fixing
plate 32, which is used to fix the urine collection device
4, is fixed on the vertical wall 31 of the weighing box 3.
Below the fixing plate 32 there are two supporting frames
321 which coordinate with the frame of the first container
41 to place the urine collection device 4 detachably on
the supporting frames 321. The urine collection device 4
has a tube inserting hole 43 and the bottom end of the
tube 96 (not shown in Fig. 8) is inserted into the tube
inserting hole 43. The first container 41 has a valve 44
for convenient urine sampling. Inside the first container
41 there is a reversed U tube; one end of the reversed
U tube is connected with the second container 42, and
another end extends to the bottom of the first container
41. When the urine in the first container 41 reaches the
designed level, the urine level reaches the top of the re-
versed U tube, and thus the reversed U tube is connected
through. Through the approval function, the urine in the
first container 41 will completely transferred into the sec-
ond container 42. Therefore, the first container 41 does
not have urine which sits there for too long. When urine
is sampled through the valve 44, the samples are fresh,
which can accurately reveal the health status of the pa-
tient. The second container 42 has a valve 45 on the
bottom portion to release the urine in the second con-
tainer 42 and water which was used to flush the density
meter.

[0042] Inside the case there is a master control mod-
ule, power source, transformer, wire and tube etc. to en-
sure the system to work properly. In addition, the urine
tube inserting hole is equipped with a temperature sen-
Sor.

[0043] The signal structural diagram of the dynamic
urine monitor is shown in Fig. 9. The master control mod-
ule is a central control system such as a Microcontroller
Unit (MCU). Itis used to manage the weight sensor, den-

10

15

20

25

30

35

40

45

50

55

sity sensor, temperature sensor, control push-button,
water pump and wireless transmission module etc. Be-
sides wireless transmission module, the outlet-inlet mod-
ule can also use RS232, RS422 and USB etc.

[0044] The weight sensor and the temperature sensor
can be those available on the market which can contin-
uously measure temperature and weight. The density
meter comprises a density sensor and a density informa-
tion Analogue-to-Digital Converter (ADC). It uses MEMS
to measure the refraction index of the liquid and to cal-
culate the density of the liquid. MEMS means Micro-Elec-
tro-Mechanical Systems. MEMS are available in volume
production; they refer to integrated micro systems, micro
sensors, micro actuators and other micro machines or
systems which integrate signal processing, control cir-
cuit, interface, communication and power. MEMS have
been developed as a result of the development of the
micro processing technology of the semiconductor inte-
grated circuits and the super precise mechanical
processing technology. Currently, MEMS have been
widely used in micro-fluidic chips, synthetic biology and
other areas. The micro system, micro sensor and elec-
tronic components of the MEMS are integrated to perform
the measurement tasks; the measurement results, after
they are treated by the ADC and the monolithicintegrated
circuit, are transmitted to the outside as data information
of the density data. The density data are transmitted to
outside via RS232. The advantages of using MEMS are
to give high data accuracy, to have small size, to respond
quickly, and to continuously perform the on-line meas-
urements.

[0045] The dynamic urine monitor has the following
working modes: debugging control mode, normal work-
ing mode, and data recording mode. The debugging
mode is used to test or debug the measurement system.
The normal working mode is the default working mode
of the dynamic urine monitor. Under the normal working
mode, all modules of the measurement system perform
their normal functions and the real-time measurement of
the patient’s urine. Only when the dynamic urine monitor
is not connected with the outside or the connection is
broken, the dynamic urine monitor enters into the data
recording mode. Under the data recording mode, the
master control module of the dynamic urine monitor shuts
down its outgoing communication program, turns on the
data recording program, and stores the data in the stor-
age element of the master control module. The various
working modes’ alternation is controlled by the master
control module. The default working mode of the meas-
urement system is the normal working mode.

[0046] The dynamic urine monitor 100 can work inde-
pendently. For instance, the dynamic urine monitor can
be moved to a given patient’'s room without connecting
into the network. Without a connection to the outside, the
measured data of the dynamic urine monitor cannot be
treated and displayed. Without connecting to the outside,
the dynamic urine monitor may independently keep the
data for two hours; after two hours, the data may disap-
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pear.

Embodiment of the dynamic urine monitoring instrument

[0047] In this embodiment, the dynamic urine monitor-
ing instrument comprises a separable dynamic urine
monitor and a treatment device. The data communication
between the dynamic urine monitor and the treatment
device is performed by a wireless transmitting mode.
Therefore, the data treatment device can be placed in
any convenient place in the patient’s room. It can be un-
derstood that the treatment device can be attached to
the dynamic urine monitor. Alternatively, the data com-
munication between the dynamic urine monitor and the
treatment device can be performed through a wire trans-
mitting mode.

[0048] In this embodiment, the dynamic urine monitor
can be those which are discussed above. The treatment
device is connected with a dynamic urine monitor. It can
be understood that a treatment device may receive data
from several dynamic urine monitors, perform respective
calculations and display results.

[0049] Inside the treatment device is equipped with a
treatment system. The treatment system comprises an
information receiving module, a data treatment module,
a display monitor and a remote management module.
The treatment system can work independently or be con-
nected to a local network. Without the dynamic urine
monitor, the treatment system cannot receive the meas-
urement data. To perform a complete real-time monitor-
ing, both the dynamic urine monitor and the treatment
device must be turned on and the communication path
between them must be open. The treatment device may
comprise a patient’s profile recording function.

[0050] If a remote management function is desirable,
the treatment device can be connected to alocal network
by wire or WiFi. The main machine for the remote man-
agement needs to install remote management software
so that the treatment device can be discovered by the
main machine for remote management.

[0051] Fig. 10 shows the information processing dia-
gram of this embodiment.

[0052] The patient’s urine flows into the dynamic urine
monitor; it flows through the density sensor and enters
into the urine collection device. The density sensor con-
tinuously transmits information to the wireless transmit-
ting module. The weight sensor measures the weight of
the urine in the urine collection device; it continuously
transmits the signals and translates the monitoring sig-
nals into data signals via the weight information transfor-
mation module, and it sends the data signals to the wire-
less transmitting module. At the same time, the wireless
transmitting module also receives information from the
temperature sensor and then sends it to the treatment
module via wireless transmitting. The information receiv-
ing module inside the treatment system of the treatment
device receives the urine weight, urine density and urine
temperature data and sends them to the data treatment
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module and the display monitor. The urine temperature
information and the urine density information are directly
displayed on the display monitor, while the urine flow,
urine flow rate, osmotic pressure and urine concentration
are obtained via calculations by the relevant sub-mod-
ules of the data treatment module based on the urine
weight data and the urine density data; the calculation
results of the data treatment module are then shown on
the display monitor.

[0053] The urine flow information is calculated based
on the urine weight data and the urine density data; di-
viding the urine weight by the urine density results in the
urine rate. The data from the weight sensor, density sen-
sor, and temperature sensor are collected every 10ms.
The collecting periods of each sensor may vary based
on need. According to the real-time measurements of the
weight sensor and the density sensor and the continuous
calculations of the urine flow calculation sub-module, the
dynamic urine flow information continuously shows on
the display monitor.

[0054] The urine flow rate is obtained by differentiating
the urine flow. The calculation results produced by the
urine flow calculation sub-module are transmitted to the
urine flow rate calculation sub-module, and the urine flow
rate calculation sub-module transmits its calculation re-
sults to the display monitor. As the urine flow calculation
sub-module and the urine flow rate calculation sub-mod-
ule continuously perform the calculations, the dynamic
urine flow rates continuously show on the display moni-
tor.

[0055] The urine osmotic pressure and the urine con-
centration are calculated based on the urine density. The
calculation method follows those disclosed in the "Urine
Dynamics Examination Operation Guide (Chinese Med-
ical Association Urological Surgery Branch 2010 Edi-
tion)" and in the "ICU Question Analysis." The reference
method is programed. The urine osmotic pressure cal-
culation sub-module and the urine concentration sub-
module perform the relevant calculations based on the
density data; the calculation results are displayed on the
display monitor as the urine osmotic pressure information
and the urine concentration information, respectively.
[0056] To use the dynamic urine monitor 100, the fol-
lowing procedure is followed: fixing the fixing device 15
of the dynamic urine monitor 100 on a bottom crossbeam
of the patient’s bed; opening the front cover gate 11 of
the dynamic urine monitor 100 to install a urine collection
device 4; inserting the low end of tube 96 into the tube
inserting hole 43 of the urine collection device 4; turning
on the power to allow the dynamic urine monitor 100 and
the treatment device to work; pushing the control button
113 to return the weight sensor to the original position,
i.e., resetting the sum of the urine collection device 4 and
the weighing box 3 to zero; and then inserting the pa-
tient’s urine tube into the urine tube inserting hole 14.
The dynamic urine monitor 100 will therefore start to
work. The patient’s urine flows through the connecting
tube 93, Utube 91, and connecting tube 94, density meter
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8, and connecting tube 96 into the urine collection device
4. When the urine flows through the temperature sensor
and the density sensor 8, the urine temperature and urine
density are measured. The weight sensor measures the
weight. The respective information passes the corre-
sponding information ADC and is transferred to the treat-
ment device via the wireless transmitting module. After
the information receiving module inside the treatment de-
vice receives the data, it transfers the data to the data
treatment module; the display monitor then displays the
urine density information and temperature information,
and the calculated urine flow information, urine flow rate
information, urine osmotic pressure information and
urine concentration information.

[0057] Whenthe dynamic urine monitor 100 is working,
the front cover gate 11 is kept open to reveal the valve
44 and to sample from the urine collection device 4. The
first container 41 of the urine collection device 4 has pre-
cise scale divisions and thus it can tell from the urine
collection device 4 the precise amount of the urine sam-
ple. The amount of urine sample can also be calculated
based on the urine weight information shown on the dis-
play monitor.

[0058] When a monitoring period is over, the connect-
ing urine tube is disconnected from the patient. The den-
sity meter is flushed via pushing the button 113. The
waste wateris also collected in the urine collection device
4. When flushing is complete, the power is turned off and
the urine collection device 4 is removed.

[0059] The scope of the invention is defined in the
claims and should not be limited to the preferred embod-
iment, for instance, the fixing device can be equipped on
a center part of the back shell; only one supporting pole
is used; the master control module can store more than
two hours of data; the data collection period of the sen-
sors differs from 10ms; the data treatment module com-
prises a urine osmotic pressure calculation sub-module
or a urine concentration calculation module, or both; and
the dynamic urine monitoring device is equipped with a
sensorfor measuring the environmental temperature and
etc.

INDUSTRY APPLICABILITY

[0060] According to the schemes of the dynamic urine
monitoring instrument of the invention, the urine is intro-
duced into the dynamic urine monitor; when it flows
through the density sensor, the dynamic density informa-
tion is obtained; when it flows into the urine collection
device, the urine weight information is obtained. The
above density information and the weight information
pass through the weight information transformation mod-
ule and the density information transformation module,
respectively, to convert the monitoring signals into data
signals which are then exported to treatment device via
the outlet-inlet module. After the information receiving
module of the treatment device receives the data and
sends the data to the treatment module, the urine flow
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calculation sub-module of the data treatment module cal-
culates the urine flow information based on the urine
weight data and the urine density data and display the
urine flow information on the display monitor. At the same
time, the display monitor also displays the urine density
information without calculation. Nurses and doctors can
directly observe the urine flow and urine density informa-
tion of the patient, discover abnormalities and make a
treatment plan for the patient.

Claims

1. A dynamic urine monitor (100) comprising a case,
inside of said case being equipped with:

a urine collection device (4);

a pipeline (91, 92, 93, 94, 95, 96) for flowing
urine to the urine collection device (4);

a measurement system comprising a weight
measurement subsystem, said weight meas-
urement subsystem comprising a weight sensor
and a weight information ADC; said weight sen-
sor being connected with the urine collection de-
vice (4); wherein the measurement system fur-
ther comprises a density measurement subsys-
tem; said density measurement system com-
prising a density sensor and a density informa-
tion ADC; said density sensor being used to dy-
namically measure urine density and being se-
rially connected to said pipeline (91, 92, 93, 94,
95, 96) in the upstream of the urine collection
device (4); and an input-output module for car-
rying on data exchange for the weight informa-
tion ADC and the density information ADC with
outside;

the dynamic urine monitor being characterised in
that:

the case is equipped inside with a washing de-
vice; said washing device comprises a water
pump (7); said water pump (7) is connected with
a water inlet pipe (98) and a water outlet pipe
(99); and said water outlet pipe (99) is connected
with the density sensor.

2. The dynamic urine monitor (100) of claim 1, wherein
the measurement system further comprises a mas-
ter control module; said master control module is
equipped with a storage element for storing the in-
formation from the weight information ADC and the
density information ADC.

3. The dynamic urine monitor (100) of claim 1 or 2,
wherein the pipeline comprises an overflow path
which is parallel-linked with the two ends of the
weight sensor.
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The dynamic urine monitor (100) of any one of claims
1to 3, which comprises a water container, said water
container is placed inside the case and is connected
with the water inlet pipe (98).

The dynamic urine monitor (100) of claim 4, wherein
inside the water container is equipped with a water
level detector; and said water level detector is con-
nected with an alarm device.

The dynamic urine monitor (100) of any one of the
preceding claims, which comprises a fixing device
(15); said fixing device (15) comprises a fixing clip
(154) which hangs on a crossbeam of the patient’s
bed; and a guiding mechanism is set on the case
which guides said fixing device (15) to freely slide in
the vertical direction.

The dynamic urine monitor (100) of claim 6, wherein
the fixing device (15) comprises:

asliding board (152) and said sliding board (152)
slides within the guiding mechanism;

a supporting pole (151); one end of said sup-
porting pole (151) is fixed on the sliding board
(152) and is placed horizontally; said fixing clip
(154) can horizontally slide along said support-
ing pole (151); and

a first fixing knob (155) for fixing the fixing clip
(154) on said supporting pole (151).

The dynamic urine monitor (100) of claim 7, wherein
both sides of the case are equipped with the guiding
mechanisms; both ends of the sliding board (152)
are respectively restricted within the guiding mech-
anisms on both sides of the case; and there equipped
with symmetric supporting poles (151), fixing clips
(154), and first fixing knobs (155).

The dynamic urine monitor (100) of claim 8, wherein
the fixing clip (154) is equipped with a second fixing
knob (156).

The dynamic urine monitor (100) of any one of claims
7 to 9, wherein the bottom of the case is equipped
with rolling wheels.

The dynamic urine monitor (100) of any one of the
preceding claims, wherein the urine collection device
(4) comprises a first container (41) locating on the
upstream and a second container (42) locating on
the downstream; said first container (41) is connect-
ed with the second container (42) through an inner
reversed U-shaped tube; and the first container (41)
is equipped with a valve (44) for discharging the urine
from the first container (41).

The dynamic urine monitor (100) of claim 11, wherein
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13.

the case is equipped with a front cover gate (11)
which faces said valve (44).

The dynamic urine monitor (100) of any one of the
preceding claims, wherein the measurement system
further comprises a temperature measurement sub-
system; said temperature measurement subsystem
comprises a temperature sensor; and said temper-
ature sensor is equipped on the entrance of the pipe-
line.

Patentanspriiche

1.

Dynamischer Urinmonitor (100), der ein Gehause
umfasst, wobei das Gehause ausgestattet ist mit:

einer Urinsammelvorrichtung (4);

einer Rohrleitung (91, 92, 93, 94, 95, 96), um
Urin zu der Urinsammelvorrichtung (4) zu leiten;
einem Messsystem, das ein Gewichtsmes-
sungsuntersystem umfasst, wobei das Ge-
wichtsmessungsuntersystem einen Gewichts-
sensor und einen Gewichtsdaten-ADU umfasst,
wobei der Gewichtssensor mit der Urinsammel-
vorrichtung (4) verbunden ist; wobei das Mess-
system ferner ein Dichtemessungsuntersystem
umfasst; wobei das Dichtemessungssystem ei-
nen Dichtesensor und einen Dichtedaten-ADU
umfasst; wobei der Dichtesensor zur dynami-
schen Messung der Urindichte verwendet wird
und stromaufwarts der Urinsammelvorrichtung
(4) seriell mit der Rohrleitung (91, 92, 93, 94,
95, 96) verbunden ist; und

einem Ein-Ausgabemodul zur Durchfiihrung ei-
nes Datenaustauschs fir den Gewichtsdaten-
ADU und den Dichtedaten-ADU mit der duf3eren
Umgebung;

wobei der dynamische Urinmonitor dadurch ge-
kennzeichnet ist, dass:

das Gehause innen mit einer Waschvorrichtung
ausgestattet ist; wobei die Waschvorrichtung ei-
ne Wasserpumpe (7) umfasst; wobei die Was-
serpumpe (7) mit einer Wassereinlassleitung
(97) und einer Wasserauslassleitung (99) ver-
bundenist; und wobeidie Wasserauslassleitung
(99) mit dem Dichtesensor verbunden ist

Dynamischer Urinmonitor (100) nach Anspruch 1,
wobei das Messsystem ferner ein Hauptsteuermo-
dulumfasst; wobeidas Hauptsteuermodul mit einem
Speicherelement zum Speichern der Informationen
von dem Gewichtsdaten-ADU und dem Dichteda-
ten-ADU ausgestattet ist.

Dynamischer Urinmonitor (100) nach Anspruch 1
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oder 2, wobei die Rohrleitung einen Uberlaufweg
umfasst, der parallel mit den beiden Enden des Ge-
wichtssensors gekoppelt ist.

Dynamischer Urinmonitor (100) nach einem der An-
spriiche 1 bis 3, der einen Wasserbehalter umfasst,
wobei der Wasserbehalter in dem Gehause platziert
und mit der Wassereinlassleitung (98) verbunden ist.

Dynamischer Urinmonitor (100) nach Anspruch 4,
wobei der Wasserbehalter innen mit einem Wasser-
standsdetektor ausgestattet ist, und wobei der Was-
serstandsdetektor mit einer Warnvorrichtung ver-
bunden ist.

Dynamischer Urinmonitor (100) nach einem der vor-
stehenden Anspriiche, der eine Befestigungsvor-
richtung (15) umfasst; wobei die Befestigungsvor-
richtung (15) eine Befestigungsklammer (154) um-
fasst, die an einer Querstrebe des Patientenbetts
hangt; und wobei ein Flhrungsmechanismus an
dem Gehduse vorgesehen ist, der die Befestigungs-
vorrichtung (15) so fiihrt, dass diese frei in die verti-
kale Richtung gleitet.

Dynamischer Urinmonitor (100) nach Anspruch 6,
wobei die Befestigungsvorrichtung (15) folgendes
umfasst:

ein Gleitbrett (152), und wobei das Gleitbrett
(152) in dem FUhrungsmechanismus gleitet;
einen Stitzpfosten (151), wobei ein Ende des
Stutzpfostens (151) an dem Gleitbrett (152) be-
festigt und horizontal platziert ist; wobei die Be-
festigungsklammer (154) horizontal entlang des
Stltzpfostens (151) gleiten kann; und

einen ersten Befestigungsknopf (155) zur Be-
festigung der Befestigungsklammer (154) an
dem Stitzpfosten (151).

Dynamischer Urinmonitor (100) nach Anspruch 7,
wobei beide Seiten des Gehauses mit den Fih-
rungsmechanismen ausgestattet sind; wobei beide
Enden des Gleitbretts (152) entsprechend auf bei-
den Seiten des Gehauses in den Flihrungsmecha-
nismen eingeschrankt sind; und wobei sie dort mit
symmetrischen Stitzpfosten (151), Befestigungs-
klammern (154) und ersten Befestigungskndpfen
(155) ausgestattet sind.

Dynamischer Urinmonitor (100) nach Anspruch 8,
wobei die Befestigungsklammer (154) mit einem
zweiten Befestigungsknopf (156) ausgestattet ist.

Dynamischer Urinmonitor (100) nach einem der An-
spriiche 7 bis 9, wobei die Unterseite des Gehauses
mit Rollen ausgestattet ist.
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Dynamischer Urinmonitor (100) nach einem der vor-
stehenden Anspriiche, wobei die Urinsammelvor-
richtung (4) einen ersten Behalter (41) umfasst, der
stromaufwarts angeordnetist, und einen zweiten Be-
halter (42), der stromabwarts angeordnet ist; wobei
der erste Behalter (41) iber eine innere, umgekehrt
U-férmige Réhre mit dem zweiten Behalter (42) ver-
bunden ist; und wobei der erste Behalter (41) mit
einem Ventil (44) zur Abgabe des Urins aus dem
ersten Behalter (41) ausgestattet ist.

Dynamischer Urinmonitor (100) nach Anspruch 11,
wobei das Gehduse mit einem vorderen Abde-
ckungsgitter (11), das zu dem Ventil (44) zeigt, aus-
gestattet ist.

Dynamischer Urinmonitor (100) nach einem der vor-
stehenden Anspriiche, wobei das Messsystem fer-
ner ein Temperaturmessungsuntersystem umfasst;
wobei das Temperaturmessungsuntersystem einen
Temperatursensor umfasst; und wobei der Tempe-
ratursensor an dem Einlass der Rohrleitung vorge-
sehen ist.

Revendications

1.

Moniteur d’urine dynamique (100) comprenant un
boitier, ledit boitier comprenant a I'intérieur:

un dispositif de collecte d’urine (4) ;

une conduite (91, 92, 93, 94, 95, 96) pour ame-
ner l'urine au dispositif de collecte d’urine (4) ;

un systéme de mesure comprenant un sous-
systéme de mesure de poids, ledit sous-syste-
me de mesure de poids comprenant un capteur
de poids et un ADC d’informations de poids ;
ledit capteur de poids étant connecté au dispo-
sitif de collecte d’urine (4) ; le systeme de me-
sure comprenant en outre un sous-systéme de
mesure de densité ; ledit systéme de mesure de
densité comprenant un capteur de densité et un
ADC d'informations de densité ; ledit capteur de
densité servant a mesurer dynamiquement la
densité de I'urine et étant relié en série a ladite
conduite (91,92, 93, 94, 95, 96) en amont du
dispositif de collecte d’urine (4) ; et

un module d’entrée-sortie pour effectuer un
échange de données pour 'ADC d’informations
de poids et ’ADC d’informations de densité avec
I'extérieur ;

le moniteur d’'urine dynamique étant caractérisé en
ce que:

le boitier comprend a I'intérieur un dispositif de
lavage ; ledit dispositif de lavage comprend une
pompe a eau (7) ; ladite pompe a eau (7) est
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reliée a un tuyau d’entrée d’eau (98) et a un
tuyau de sortie d’eau (99) ; et ledit tuyau de sor-
tie d’eau (99) est relié au capteur de densité.

Moniteur d’urine dynamique (100) selon la revendi-
cation 1, le systéeme de mesure comprenant en outre
un module de commande maitre ; ledit module de
commande maitre comprenant un élément de stoc-
kage pour stocker les informations provenant de
'’ADC d’informations de poids et de ’ADC d’informa-
tions de densité.

Moniteur d’urine dynamique (100) selon la revendi-
cation 1 ou 2, la conduite comprenant un chemin de
débordement qui est relié en paralléle aux deux ex-
trémités du capteur de poids.

Moniteur d’urine dynamique (100) selon I'une quel-
conque des revendications 1 a 3, qui comprend un
récipient d’eau, ledit récipient d’eau étant placé a
l'intérieur du boitier et relié au tuyau d’entrée d’eau
(98).

Moniteur d’urine dynamique (100) selon la revendi-
cation 4, le récipient d’eau comprenant a l'intérieur
un détecteur de niveau d’eau ; et ledit détecteur de
niveau d’eau étantconnecté a un dispositif d’alarme.

Moniteur d’urine dynamique (100) selon I'une quel-
conque des revendications précédentes, qui com-
prend un dispositif de fixation (15) ; ledit dispositif de
fixation (15) comprenant une attache de fixation
(154) qui se suspend a une traverse du lit d’'un
patient ; et un mécanisme de guidage est fixé sur le
boitier et guide ledit dispositif de fixation (15) pour
glisser librement dans le sens vertical.

Moniteur d’urine dynamique (100) selon la revendi-
cation 6, le dispositif de fixation (15) comprenant :

une carte coulissante (152) et ladite carte cou-
lissante (152) coulissant dans le mécanisme de
guidage ;

un poteau de soutien (151) ; une extrémité dudit
poteau de soutien (151) étant fixée sur la carte
coulissante (152) et étant placée
horizontalement ;ladite attache de fixation (154)
pouvant glisser horizontalement le long dudit
poteau de soutien (151) ; et

un premier bouton de fixation (155) pour fixer
I'attache de fixation (154) sur ledit poteau de
soutien (151).

Moniteur d’urine dynamique (100) selon la revendi-
cation 7, les deux c6tés du boitier étant équipés des
mécanismes de guidage ; les deux extrémités de la
carte coulissante (152) étant respectivement limi-
tées au sein des mécanismes de guidage des deux
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12.

13.

cbtés du boitier ; et comprenant des poteaux de sou-
tien symétriques (151), des attaches de fixation
(154), et des premiers boutons de fixation (155).

Moniteur d’'urine dynamique (100) selon la revendi-
cation 8, I'attache de fixation (154) comprenant un
second bouton de fixation (156).

Moniteur d’urine dynamique (100) selon I'une quel-
conque des revendications 7 a 9, la partie inférieure
du boitier comprenant des roulettes.

Moniteur d’urine dynamique (100) selon I'une quel-
conque desrevendications précédentes, le dispositif
de collecte d’urine (4) comprenant un premier réci-
pient (41) situé en amont et un second récipient (42)
situé en aval ; ledit premier récipient (41) étant relié
au second récipient (42) par I'intermédiaire d’'un tube
en forme de U inversé ; et le premier récipient (41)
comprenant une valve (44) pour évacuer I'urine du
premier récipient (41).

Moniteur d’urine dynamique (100) selon la revendi-
cation 11, le boitier comprenant une porte de cou-
vercle avant (11) qui fait face a ladite valve (44).

Moniteur d’urine dynamique (100) selon I'une quel-
conque des revendications précédentes, le systéeme
de mesure comprenant en outre un sous-systéme
de mesure de température ; ledit sous-systeme de
mesure de température comprenant un capteur de
température ; et ledit capteur de température étant
disposé a I'entrée de la conduite.
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