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Description

[0001] The present invention relates to a testing device
that is installed in a toilet for testing for components such
as glucose, blood, protein, hormones, and vitamins that
are contained in urine, and particularly to a urine glucose
testing device.
[0002] The present invention further relates to a meth-
od of providing a home health care service that provides
health care services to help an individual in his own home
(hereinafter referred to as an "at-home patient") to man-
age his or her own health using the testing device; and
to a system for providing a home health care service to
implement this method.
[0003] In the following explanation, the terms "home"
or "at-home" do not necessarily mean that the individual
is in his or her own home. The concept "at home" may
also include cases in which the individual is in a facility
that is not provided for health care, such as the company
or government office where the individual is employed.
[0004] JP-A-319647/96 proposes a toilet-installed
urine glucose inspector device that has a urine inspecting
capability to sample and analyze urine by using a toilet
and thus aid in an individual’s health check. This device
relates particularly to a sampling device for sampling
urine that an individual has excreted into a toilet for uri-
nalysis, and more specifically, to a washing mechanism
of a urine collection vessel.
[0005] In this sampling device, a urine collection vessel
is attached to the end of a swing arm. When sampling
urine, the urine collection vessel moves by the rotation
of the swing arm from a rest position that is directly below
the toilet seat to a sampling position that is inside the
toilet [bowl]. Urine that is collected in the urine collection
vessel is conducted by way of a urine tube and urine
intake tube to a urinalysis device that is outside the toilet
and then tested. After sampling the urine, the urine col-
lection vessel returns by the rotation of the swing arm to
the rest position that is below the seat, where it is washed
by a washing fluid that is sprayed from a nozzle.
[0006] This urine inspector device has the following
defects:
[0007] The separation of the position of the urine col-
lection vessel from the location of the device that inspects
the collected urine necessitates not only piping such as
a urine intake tube and a urine suction tube, but in addi-
tion, a pump for drawing up the urine to the urine inspector
and solenoid valves for controlling the introduction and
discharge of urine to the urine inspector.
[0008] The device is therefore large, its mechanism is
complex, its potential for breakdown is high, and its main-
tenance costs are high. The device has additional prob-
lems in that it requires a considerable amount of time for
a urine test, it uses a large quantity of chemical agents,
and it must hold a large quantity of water for maintain the
interior of the device clean. This example is hereinafter
referred to as the first example of the prior art.
[0009] JP-A- 170512/98 describes a toilet with a urine

glucose sensor capable of easily checking for urine glu-
cose. This example is hereinafter referred to as the sec-
ond example of the prior art.
[0010] This toilet is provided with: an arm, a urine glu-
cose sensor advancing/retracting mechanism for ad-
vancing the arm to a prescribed position in the toilet and
then retracting it; and a sensor section that senses urine
glucose. The sensor section is attached to the end of the
arm so as to allow easy removal. After excretion of urine,
the urine glucose sensor is lowered and dipped into urine
in a receptacle of the toilet. The urine glucose contained
in the urine in the receptacle is then checked. After use,
the sensor section is subjected to washing with water,
application of protective fluid, and is then retracted to a
housed position. The urine glucose sensor can thus be
used repeatedly.
[0011] The problem with the second example of the
prior art is that when urine is discharged, the urine mixes
with water that normally fills the urine receptacle. The
mixture ratio of this urine and water mixture is not always
fixed. For example, the same individual may sometimes
pass a large quantity and at other times pass a small
quantity of urine. In addition, the amount of urine dis-
charged each time may also be influenced by tempera-
ture or the individual’s age, with the result that reproduc-
ible measurement values cannot be obtained.
[0012] Furthermore, the specification describes that,
in order to obtain an accurate measurement value, it is
preferable to eliminate water from the receptacle by per-
forming operations such as first flushing to rinse out the
urine receptacle and additional blowing with compressed
air.
[0013] As a result, the urine sensor according to the
second example of the prior art is capable of only an
approximate check, and various drive units or additional
mechanisms are necessary if an accurate check is de-
sired.
[0014] US4636474 describes a toilet having a movable
biosensor, a microprocessor and a display for displaying
the computed results of the biosensor.
[0015] EP0558975 discloses a networked health care
and management system comprising a toilet equipped
with a movable biosensor, a microprocessor, display unit
and telecommunication line for transmitting the results
of the biosensor to a professional medical institution or
life-care center.
[0016] EP0682253 relates to a toilet having movable
biosensor, microprocessor, calibration means and dis-
play for displaying the computed results of the biosensor.
[0017] Explanation next concerns home health care.
Conventionally, methods of managing health at home
have typically involved regular recording of the measure-
ments of instruments that can easily be procured for
home use such as a thermometer, scale, sphygmoma-
nometer [blood pressure gauge], or body fat scale and
then consulting a doctor if abnormal values occur.
[0018] For diseases such as diabetes, renal disease,
and liver disease in which the morbidity can be judged
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based on the values of chemical components of urine,
urine is collected in a provided container and then in-
spected at a hospital or health center.
[0019] Services have also been available as health
care services on the Internet in which, through the input
of qualitative data of an individual’s morbidity and quan-
titative numerical data such as height, weight, and data
from periodic medical examinations, possible diseases
are automatically displayed along with a doctor’s com-
ments.
[0020] However, the above-described home health
care methods and Internet health care services have the
following problems.
[0021] First, an at-home patient will not seek a doctor’s
diagnosis or give an input to the Internet regarding his or
her morbidity in the absence of symptoms that he or she
notices him- or herself. As a result, an at-home patient
may neglect to receive a doctor’s diagnosis if he or she
is not conscious of symptoms. Even if the at-home patient
is aware of symptoms, he or she may lack the medical
knowledge to judge whether the symptoms call for a doc-
tor’s diagnosis and the patient may therefore fail to re-
ceive a doctor’s attention.
[0022] A second problem, relating in particular to
health care for a morbidity such as diabetes that requires
urinalysis, is the inconvenience of having to go to a hos-
pital or health center to have an inspection of urine. This
inconvenience originates from the impossibility of check-
ing for urine glucose at home. Furthermore, as is well
known, urine glucose varies with the passage of time
after eating or with an individual’s physiological condition.
The patient is therefore normally required to abstain from
eating for a prescribed period of time preceding a urine-
test when receiving an examination at a hospital or health
center. Due to this inconvenience, there has been the
problem that, for morbities that by nature require daily
health care, no method has existed for health care other
than yearly periodic examinations by the company or
government office in which the patient is employed, or
by the municipality.
[0023] The third problem is that, with regard to home
health care services up to the present, it has been difficult
to obtain, at home, sufficient and successive data re-
quired for health care for a morbidity. As a result, the at-
home patient derives relatively little benefit relative to the
difficulty entailed for input of the actual state of health of
the at-home patient. There is consequently the problem
that home health care services are not usually practical
as a business.
[0024] It is an object of the present invention to provide
a toilet-installed urine testing device that offers an im-
provement over the above-described first and second
examples of the prior art as well as can provide easy, at-
home urine testing over a period of time.
[0025] It is another object of the present invention to
provide a home health care service employing the urine
testing device of the present invention.
[0026] In order to achieve the above-described objects

of the present invention, the urine testing device of the
present invention comprises:

a urine collector for collecting urine inside a toilet
bowl;
a biosensor exchangeably attached inside said urine
collector for detecting predetermined chemical com-
ponents contained in urine to generate electrical sig-
nals in correspondence to said chemical compo-
nents, said device characterized by further compris-
ing:

a support member for supporting said urine col-
lector is constructed so that the urine collector
is automatically or manually moved from a hous-
ing location to a preferred user position in the
toilet bowl to receive urine and retuned to the
housing position in the same manner; the urine
collector is washed and poured in flush water
after being returned to the housing; and
replacement means for replacing wash water in
said collector with preservation fluid at said
housing place.

[0027] Further embodiments of the invention are as in
the appended claims.
[0028] The urine testing device may further comprise
a signal processor, provided separately from the toilet
bowl, for processing electric signals sent from the bio-
sensor.
[0029] The signal processor preferably comprises an
arithmetic unit that operates said electrical signals and
at least one of a storage unit that stores at least one of
the electrical signals and the operation results of the arith-
metic unit, and a display unit that displays at least one
of the electrical signals and the operation results.
[0030] The signal processor is preferably provided with
a sensor calibration device.
[0031] The signal processor is preferably provided with
terminals for transmitting the electrical signals and oper-
ation results of the arithmetic unit.
[0032] In this way, when the urine collector is moved
to a predetermined use position to collect urine at the
time of excretion, the urine is poured onto the biosensor
attached inside the urine collector. The biosensor detects
predetermined chemical components and generates
electrical signals inside the bowl. The electrical signals
is sent to the signal processor located outside the bowl
through the support member.
[0033] Thus, there is no need to conduct the urine to
a signal processor disposed at a location separated from
the toilet bowl by pump, as with the case of the first ex-
ample of the prior art.
[0034] Consequently, there is no need for components
such as tubes, pumps, and solenoid valves, so that the
urine testing device can be made smaller and lighter. In
addition, the simplification in structure both reduces fab-
rication costs and decreases the potential for break-
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downs caused by dirt or foam. Furthermore, since there
is no need to dilute the urine, the use of chemical agents
can be greatly reduced, and the costs of using the device
can be decreased. Finally, the present urine testing de-
vice shortens the measurement time and therefore allows
urine tests to be carried out more frequently.
[0035] Unlike the urine testing device of the second
example of the prior art, the position in which urine is
collected is not fixed in the present invention.
[0036] Thus, urine can be collected at any desired lo-
cation without mixing of urine and water. It is to be noted
that the desired location for the urine collector differs de-
pending on, for example, sex.
[0037] In this way, the problem of the second example
of the prior art can be overcome.
[0038] Next, concerning at-home health care service,
the following setups are necessary in order that at-home
health care service is practical as a business:

1) any at-home patient can create measurement da-
ta necessary for health care of his or her own even
if the at-home patient has no special technical knowl-
edge;
2) it is feasible to collect measurement data created
by a great number of at-home patients without diffi-
culties; and
3) it is feasible to manage centralizedly the collected
data and to infer the health conditions of an at-home
patient based on the measurement data and provide
the at-home patient with an appropriate service for
the inferred health conditions.

[0039] In order to realize the above-described setups,
a first method of providing a home heath care service
according to the present invention comprises steps of:

constructing a health care center on the Internet, said
health care center having personal data necessary
for the health care of registered at-home patients as
basic health care data and also having the capability
of inferring the health conditions of the at-home pa-
tients from measurement data provided by the at-
home patients and said basic health care data and
offering services necessary for health care or serv-
ices appropriate to the inferred health conditions to
said at-home patients;
distributing biosensor devices to at-home patients
who wish to receive a home health care service, said
biosensor device having a capability of detecting pre-
determined chemical components contained in a
substance discharged from a human body and au-
tomatically generating electrical measurement data
at the position of discharge as occasion arises;
collecting the measurement data of each registered
at-home patient to said health care center from at-
home patients by way of the Internet; and
managing time-varying health conditions of at-home
patients over a period of time based on the collected

measurement data as well as said basic health care
data and offering necessary services for maintaining
the health of at-home patients.
Capability of the biosensor device of automatically
creating the measurement data at the discharge po-
sition allows the at-home patent easily to create
measurement data by a simple operation that he or
she only moves the biosensor to the use position
from the housing position without necessitating any
technical knowledge for obtaining the measurement
data.

[0040] In this way, setup 1) above can be realized.
[0041] Creating the measurement data in a form of an
electric signal allows the data to be collected easily to
the health care center constructed on the Internet by way
of the Internet.
[0042] In this way, setup 2) above can be realized.
[0043] The measurement data collected from the at-
home patients are subject to centralized management of
the health care center that has a capability of providing
services necessary for health care or services appropri-
ate for the inferred health conditions to the at-home pa-
tients.
[0044] In this way, setup 3) above can be realized.
[0045] It is to be noted that the term "position of dis-
charge" used in connection with a biosensor device
means the position of the substance as it is discharged,
i.e., in the case in which the substance is urine, the po-
sition of discharge refers to "inside a toilet bowl". This
term is distinguished in concept from a position to which
the discharged substance is guided artificially by a pipe
or the like after discharge.
[0046] It is also to be noted that the detection of the
discharge by the biosensor is not necessarily performed
every time urine, for example, is excreted. However, be-
cause the chemical composition of an excrement from a
human body ordinarily changes depending on the phys-
iological conditions of the human body, it is desirable to
detect a discharge or an excrement allowing for a time
of an event that affects the physiology of a human body
such as a mealtime or sleeping hours.
[0047] A system for providing a home health care serv-
ice according to the present invention comprises:

a health care center constructed on the Internet and
provided with a database for registering, as basic
health care data, personal data necessary for the
health care of registered at-home patients and for
storing measurement data provided by at-home pa-
tients as occasion arises over a period of time, said
health care center having a function of inferring the
health conditions of the at-home patients based on
said measurement data as well as said basic health
care data and offering services necessary for health
care or services appropriate to the inferred health
conditions, to the at-home patients; and
a service recipient device belonging to an at-home
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patient comprising: a biosensor for detecting prede-
termined chemical components that are contained
in a substance discharged from said at-home patient
and converting the detected values of the chemical
components to electrical signals at the point of dis-
charge when the discharge is conducted; a signal
processor for processing an output of the biosensor
and automatically generating measurement data as
well as performing control of the communication be-
tween the service recipient device and the health
care center; and a information terminal for interfacing
the signal processor and said Internet;
wherein: the service recipient device delivers, under
output control of the signal processor, measurement
data that have been generated over a period of time
together with time data that indicate the times when
the biosensor detected the chemical component to
said Internet, designating the health care center as
the transmission destination; and the service recip-
ient device receives, under input control of the signal
processor, information transmitted from the health
care center by way of the Internet; and
wherein the health care center, when judging the
transmission source of received measurement data
being a service recipient device belonging to a reg-
istered at-home patient, stores the measurement da-
ta to the data base, and as demand arises, the health
care center infers the health condition of the at-home
patient based on stored measurement data and with
reference to the registered basic health care data
and offers information necessary for health care or
services appropriate for the inferred health condition,
to the at-home patient.

[0048] Because a biosensor automatically generates
electrical measurement data of prescribed chemical
components that are contained within urine, the first
home health care service system of the present invention
enables the collection of necessary data without requiring
the at-home patient to perform any inconvenient proce-
dures. The management of the health of a large number
of at-home patients can therefore be centralized, and a
home health care service can thus be organized as a
business.
[0049] The substance discharged from said at-home
patient can be urine excreted from the at-home patient.
[0050] In this embodiment, the biosensor, arranged in-
side a toilet at the time of operation, detects those meas-
urement components among the chemical components
of urine that relate to a morbidity and that change accord-
ing to a daily health condition, and converts the detected
values to electrical signals.
[0051] The signal processor is arranged outside of the
toilet, processes electrical signals generated by said bi-
osensor, and generates measurement data.
[0052] The health care center preferably includes an
expert system for inferring the health condition of an at-
home patient based on measurement data provided by

the at-home patient and said basic health care data reg-
istered in a database. If the possibility of a disease of the
at-home patient is inferred, the health care center search-
es for optimum advice for the disease through the expert
system.
[0053] The health care center can have full-time spe-
cialists as staffs, or affiliated specialists who are linked
to the health care center over the Internet, who are able
to diagnose the health condition of the at-home patient
based on measurement data provided by at-home patient
and said basic health care data to provide support to the
at-home patient for health care.
[0054] The health care center preferably has full-time
specialists as staffs, or affiliated specialists who are
linked with the health care center on the Internet, who
are able to provide support to the at-home patient regard-
ing dietary treatment, exercise therapy, or medication,
as a service appropriate to an inferred health condition.
[0055] The health care center preferably affiliates with
a food supplier, who is linked to the health care center
on the Internet and offers food planned by the health care
center to at-home patients for implementing dietary treat-
ment appropriate for an inferred health condition.
[0056] The health care center preferably offers, as a
basic service to all registered at-home patients, meas-
urement data that have been organized and processed
so as to allow easy comprehension of information relating
to a specific morbidity associated with chemical compo-
nents that have been measured by the biosensor. The
health care center can offer, as a selective service that
can be selected by at-home patients, support provided
by said specialists for the specific morbidity.
[0057] As the selective service, a precise examination
for a morbidity that has been inferred from measurement
data can be performed at home using instructional infor-
mation and materials that have been sent beforehand to
an at-home patient.
[0058] The health care center preferably has a busi-
ness-affiliation with a testing company having a function
of testing a morbidity of at-home patients, and, as a se-
lective service, provides the testing company with basic
health care data and measurement data of an at-home
patient and has the testing company perform prescribed
tests of the morbidity.
[0059] The morbidity can be diabetes, and the biosen-
sor is a sensor capable of measuring glucose, ketone
bodies, hydroxybutyric acid, C peptides, or other chem-
ical components that relate to diabetes.
[0060] The morbidity can be a liver disease, and said
biosensor is a sensor capable of measuring bile acid,
pyruvic acid, urobilinogen, bilirubin, or other chemical
components that relate to liver diseases.
[0061] The morbidity can be a renal disease, and the
biosensor is a sensor capable of measuring protein, al-
bumin, creatinine, oxalic acid, or other chemical compo-
nents that relate to renal diseases.
[0062] The biosensor can be a sensor capable of
measuring lactic acid, the pH of urine, or other chemical
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components that serve as indicators of the degree of
stress or fatigue.
[0063] The service recipient device preferably has the
functions of measuring the number of times a biosensor
has been used, the cumulative amount of time the bio-
sensor has been used and a calibration value of a bio-
sensor and sending these measurement values to said
health care center as biosensor maintenance data.
[0064] In this embodiment, the health care center, as
a biosensor maintenance service, stores the mainte-
nance data in a database, notifies the at-home patient of
the current biosensor state, and gives advance notice of
the life of the biosensor to the at-home patient, based on
the maintenance data stored in the database.
[0065] A second method of providing a home health
care service is implemented in the above-described sys-
tem for providing a home health care service having a
capability of providing the biosensor maintenance serv-
ice.
[0066] The method includes steps of:

analyzing trends in frequency of use based on the
maintenance data stored in said database,
deducing the time for biosensor exchange and the
time that consumable supplies become necessary,
delivering necessary materials before there is a lack
of necessary materials, and
determining monthly service charges according to
the frequency of the exchange of the biosensors and
the supply of the consumables, and billing the charg-
es.

[0067] A third method of providing a home health care
service by means of a health care center constructed on
the Internet. The health care center has the functions of:
registering, as basic health care data, personal data nec-
essary for the health care of registered at-home patients;
inferring the health conditions of at-home patients based
on measurement data relating to a specific morbidity and
said basic health care data, wherein said measurement
data are provided by at-home patients; and offering serv-
ices necessary for health care or services appropriate
for inferred health conditions to at-home patients.
[0068] The third method includes steps of:

classifying said personal data and the morbidities of
registered at-home patients into a plurality of cate-
gories based on measurement data, and creating
lists of at-home patients belonging to each of these
categories;
recruiting at-home patients who wish to communi-
cate with each other by way of said Internet; and
releasing the list of at-home patients of the same
category as a recruited at-home patient to the re-
cruited at-home patient.

[0069] A fourth method of providing a home heath care
service, includes steps of:

constructing a health care center on the Internet, said
health care center having personal data necessary
for the health care of registered at-home patients as
basic health care data and also having the capability
of inferring the health conditions of the at-home pa-
tients from measurement data provided by the at-
home patients and basic health care data and offer-
ing services necessary for health care or services
appropriate to the inferred health conditions to said
at-home patients;
distributing biosensor devices to at-home patients
who wish to receive a home health care service, said
biosensor device having a capability of detecting pre-
determined chemical components contained in a
substance discharged from a human body and au-
tomatically generating electrical measurement data
at the position of discharge as occasion arises;
collecting the measurement data of each registered
at-home patient to said health care center from at-
home patients by way of said Internet; and
issuing a certificate for requesting a discount of a life
insurance premium when said measurement data
are within a prescribed range for at least both a pre-
determined period and a predetermined number of
times.

[0070] The above and other objects, features, and ad-
vantages of the present invention will become apparent
from the following description referring to the accompa-
nying drawings which illustrate examples of preferred
embodiments of the present invention.

Fig. 1 is a structural view of an embodiment of the
testing device used in the method of providing a
home health care service of the present invention.
Fig. 2 shows a side view of signal processor of the
testing device shown in Fig. 1.
Fig. 3 shows the procedures of urine-glucose meas-
urement and calibration.
Fig. 4 represents a time dependent response char-
acteristic of the electric current provided as an output
of a biosensor.
Fig. 5 is a block diagram showing an embodiment of
the system for providing a home health care service.
Figs 6 is a block diagram showing the flow of data
of the system for providing the home health care
service of Fig. 5.
Fig. 7 is a block diagram showing the flow of the
service of the embodiment of Fig. 6.

[0071] Fig. 1 is a structural view of an embodiment of
the testing device used in the method of providing a home
health care service of the present invention.
[0072] Testing device 101 is provided with: urine col-
lector 102, biosensor 103, support 104, and signal proc-
essor 105.
[0073] Urine collector 102 is arranged in the toilet dur-
ing measurement to collect urine. Biosensor 103 is ar-
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ranged inside the urine collector 102, to detect chemical
components contained in the urine that change depend-
ing on a morbidity, and convert detected values to elec-
trical signals. Support 104 supports urine collector 102
and also a transmission path of the electrical signals gen-
erated by biosensor 103 to signal processor 105. Signal
processor 105 processes the electrical signals from bio-
sensor 103 outside of the toilet.
[0074] Signal processor 105 is provided with: an arith-
metic unit (not shown), a storage unit (not shown), and
display unit 106. The arithmetic unit operates electrical
signals that are generated by biosensor 103 to generate
electrical measurement data. The storage unit stores the
measurement data. Display unit 106 displays the electri-
cal signals or measurement data.
[0075] Biosensor 103 of this embodiment can be ex-
changed according to the measurement items of the mor-
bidity to be examined. In the present embodiment, a bi-
osensor is provided having the capability of the effecting
the following measurements according to each of various
morbidities.
Morbidity: Diabetes
Measurement items: Glucose, ketone bodies, hydroxy-
butyric acid, C peptide, and other chemical substances
that change according to the diabetic state. Morbidity:
Renal disease
Measurement items: Protein, albumin, creatinine, oxalic
acid, and other chemical substances that change accord-
ing to the state of a renal disease. Morbidity: Liver disease
Measurement items: bile acid, pyruvic acid, urobilinogen,
bilirubin, and other chemical substances that change ac-
cording to the state of a liver disease.
[0076] In addition, the measurement items may in-
clude: lactic acid, which changes according to the amount
of exercise; and pH, which changes according to diet.
[0077] Testing device 101 is also capable of calibration
as will be described with reference to Fig. 3.
[0078] When a user is to use this testing device, urine
collector 102 is automatically or manually moved from a
housing location to a prescribed position (a use position)
in the toilet bowl. Urine that collects in urine collector 102
is analyzed by biosensor 103 arranged in urine collector
102. Electrical signals from biosensor 103 are processed
by signal processor 105, and the results of this process-
ing are displayed on display unit 106. This signal proc-
essor 105 may be provided as a single unit with biosensor
103 and urine collector 102. In addition, the results of
computation by signal processor 105 are stored in the
storage unit.
[0079] Fig. 2 shows a side view of signal processor
105. Display unit 106 is arranged on the top of signal
processor 105, and preservative fluid tank 107 and cal-
ibration fluid tank 108 are received under display unit
106. Urine collector 102, after measurement of urine or
calibration fluid finishes, is normally filled with preserva-
tive fluid so that the preservative fluid may contact bio-
sensor 103 to serve for preserving the performance of
biosensor 103 over an extended time period. The pre-

servative fluid contains salts of a prescribed concentra-
tion, a buffer for maintaining pH at a constant value and
an antiseptic for preventing multiplication of bacilli. The
calibration fluid is made up of the above-described pre-
servative fluid and a substance to be tested of a prede-
termined concentration.
[0080] Fig. 3 shows the procedures of urine-glucose
measurement and calibration. When measuring urine
glucose (as depicted on the left section of the figure),
urine collector 102 moves to a predetermined use posi-
tion, where urine is replaced for preservative fluid (step
A); urine glucose is then sensed (step B); urine collector
102 is moved back to the original housing position, where
the inside thereof is cleaned with water (step c); water in
urine collector 102 is replaced with preservative fluid
(step d); and finally, urine collector 102 is capped to pre-
vent biosensor 103 from drying-up caused by evapora-
tion of the preservative fluid, and then put in the standby
state.
[0081] When calibration of the urine testing device is
implemented (as depicted on the right section of the fig-
ure), urine collector 102 moves to a predetermined po-
sition, where calibration fluid is replaced for preservative
fluid (step a); the calibration fluid is tested (step b); urine
collector 102 is moved back to the original housing po-
sition, where the inside thereof is cleaned with water (step
c); water in urine collector 102 is replaced with preserv-
ative fluid (step d); and finally, urine collector 102 is
capped to prevent biosensor 103 from drying-up caused
by evaporation of the preservative fluid and then put in
the standby state.
[0082] It is possible to use preservative fluid in lieu of
water. In this case, the number of steps is fewer. More-
over, a simple pump can be employed for pouring the
preservative fluid or calibration fluid into the urine collec-
tor. The reason for this is that, while a volume of the fluid
is required to be over a predetermined value, the value
is small enough as compared to the performance of a
simple pump. Furthermore, since the urine collector is
small in volume, the replacing fluid can be of a small
quantity.
[0083] Fig. 4 represents a time dependent response
characteristic of the electric current provided as an output
of a biosensor when glucose in urine is detected. It is
seen that the current reaches a saturated value in 3 sec-
onds after a start of measurement (time 0). The increment
of the saturated current value minus the start-time current
value depends on the concentration of urine glucose. An
accurate concentration of urine glucose in urine can be
computed by computing the reference glucose concen-
tration based on the output of the biosensor immersed
in the calibration fluid of a known glucose concentration.
[0084] When using the testing device, a database in-
dicating the health condition of each individual can be
constructed by entering the name or ID number of the
user as input to signal processor 105.
[0085] It is further possible to record the time of urine
collection by incorporating a timer in signal processor
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105.
[0086] A wide variety of data can also be integrated if
signal processor 105 is provided with input terminals for
the data of a portable biosensor.
[0087] A statistics-processing unit for performing sta-
tistical processing of the above-described database may
also be incorporated into signal processor 105. Trans-
mitting a database or data that have undergone statistical
processing to a medical institution by way of a commu-
nications line enables diagnosis of the health condition
of a user remaining at home.
[0088] It is also possible to control diet based on these
databases.
[0089] Sending these data by way of a data line to, for
example, a home meal delivery service enables the menu
of meals for each day to be sent by way of the data line.
It is also possible to home-deliver meals based on these
menus.
[0090] These menus may be prepared based on in-
structions from a medical facility.
[0091] Since two-way communication with the medical
facility is possible, the results of diagnosis can also be
stored in the storage unit. A medical prescription may
also be added to the results of diagnosis.
[0092] In addition, a health condition history or the re-
sult of a diagnosis that is saved in the storage unit can
be used as a basis for calculating a life insurance premi-
um or for various services according to an individual’s
health condition.
[0093] Fig. 5 is a block diagram of an embodiment of
a system for providing a home health care service that
implements the method of providing a home health care
service of the present invention.
[0094] In the system for providing the home health care
service of this embodiment, health care center 1, which
is the service provider, is connected via the Internet 3 to
service recipient (at-home patient) device 2.
[0095] Health care center 1 is provided with a database
(not shown in the figure) and a diagnostic expert system
(not shown). Personal data that are necessary for the
health care of registered at-home patients are recorded
as basic health care data in the database, and measure-
ment data that are provided from at-home patients over
the course of time are stored in the database.
[0096] The expert system infers the health condition
of an at-home patient based on the measurement data
provided from the at-home patient as well as the personal
data stored in the database. If the system infers the pos-
sibility of a morbidity in an at-home patient, it searches
for the best advice for that morbidity, and further, search-
es for services that are necessary for health care or for
services that are appropriate to the inferred health con-
dition.
[0097] Health care center 1 has full-time specialists as
staffs or has affiliated specialists who are linked over the
Internet. These specialists are able to diagnose the
health condition of the at-home patient and give the at-
home patient the necessary support, based on measure-

ment data provided by the at-home patient and with ref-
erence to the basic health care data. In addition, health
care center 1 has full-time specialists as staffs, or has
affiliated specialists linked over the Internet, who can pro-
vide the at-home patient with support regarding dietary
treatment, exercise therapy, or medication as a service
appropriate to an inferred health condition.
[0098] Food providers who offer foods planned by the
health care center to provide a dietary treatment appro-
priate to a inferred health condition are also affiliated with
health care center 1.
[0099] At-home patient (service recipient device) 2 is
provided with home testing device 21 and information
terminal 24; and home testing device 21 is provided with
testing device 22 and information processor 23. Testing
device 22 has the same construction as testing device
101 of Fig. 1 and detects, at home and over the course
of time, predetermined chemical components contained
in a substance discharged from the human body, and
automatically converts the detected values to electrical
measurement data. Meaurements of the chemical com-
ponents change depending of morbidity.
[0100] Information processor 23 processes the output
of testing device 22, automatically generates measure-
ment data in a prescribed format. Information processor
23, moreover, performs both output control and input
control. The output control is intended for sending meas-
urement data together with time data to health care center
1 by way of Internet 3. The time data indicate the times
in which the measurement data were obtined. Input con-
trol is intended for receiving information (service) sent
from health care center 1 by way of Internet 3. Information
terminal 24 interfaces between information processor 23
and Internet 3. Information terminal 24 may include a
dedicated terminal, a set-top box that is connected to a
TV, a personal computer, a portable telephone, or a fac-
simile.
[0101] Home testing device 21 sends measurement
data that have been generated over a period of time to
Internet 3 by way of information terminal 24 designating
health care center 1 as the transmission destination.
Health care center 1, when receiving measurement data
and judging the received measurement data as transmit-
ted from a registered at-home patient (service recipient
device) 2, stores the measurement data into the data-
base. Health care center 1 enters the measurement data
and the basic health care data into the expert system as
occasion demands and infers the health condition of at-
home patient 2 in accordance with the output of the expert
system.
[0102] Health care center 1 thus provides the at-home
patient with information required for health care or with
service appropriate to the diagnosed health condition in
accordance with the diagnosis of a staff specialist or an
affiliated specialist (usually a physician), or the output of
the expert system.
[0103] In this embodiment, the service that health care
center 1 provides to at-home patient 2 includes basic
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service S1 and selective services S2.
[0104] Basic service S1 is a service that health care
center 1 provides to all registered at-home patients; and
selective services S2 are services that an at-home pa-
tient can select.
[0105] The services provided by health care center 1
will next be described with regard to a working example
in which a urine glucose biosensor is employed as testing
device 22.
[0106] In this working example, health care center 1
offers, as basic service S1, a service in which the urine
glucose values are totalized and visualized to enable
easy extraction of information on diabetes in relation to
urine glucose that has been measured by biosensor 22.
Based on the totalization of the measurement data,
health care center 1 provides at-home patient (service
recipient device) 2 by way of the Internet with graphs
(visualizations) of past measurement values, average
values, and trends in the change of urine glucose values
on a measurement-time basis. Preparing visualizations
of the measurement values in this way helps the at-home
patient understand his or her own health condition. Data
obtained by this process are also registered in the data-
base. With regard to such a morbidity of an at-home pa-
tient as requires no diagnosis of a specialist, health care
center 1 notifies, as basic service S1, any judgments re-
lating to his or her health care, as comments, to him or
her. Health care center 1 also provides education to the
at-home patient regarding diabetes.
[0107] As the selective services, health care center 1
provides the at-home patient with support given by spe-
cialists for specific morbidity.
[0108] In this working example, selective service S2
includes advice service S3 by specialists, testing service
S4, and maintenance service S5. In addition, mailing list
provision service S6 and insurance premium reduction
support service S7 are also included as special services.
[0109] Specialist advice service S3 further includes:
comprehensive advice service S31, dietary treatment
support service S32, exercise therapy support service
S33, and medication support service S34.
[0110] Comprehensive advice service S31 is a service
for preparing comprehensive advice for diabetes by spe-
cialists (chiefly physicians) based on the measurement
data that have been collected by health care center 1
and providing at-home patients 2 with this advice by way
of the Internet.
[0111] In this way, the exact judgment (advice) of a
physician can be easily obtained at home based on the
most recent measurement data.
[0112] Dietary treatment support services 32 provides,
over the Internet, at least one meal menu that is optimum
for the user (taking into consideration such factors as
calories, nutritional balance, and the user’s preferences).
The meal menu can be created based on dietary items
of the at-home patient derived from data collected at the
center, as well as on the opinions of specialists such as
doctors and dieticians. Such dietary items can be, for

example, the meal times, meal content, past measure-
ment values, average values, and trends of change in
urine glucose values plotted on a measurement-time ba-
sis.
[0113] In addition, if a home delivery service is select-
ed, meals or food stuff for preparing the above-described
meal menu can be delivered to the home by a food sup-
plier (relevant business 5).
[0114] By thus combining urine glucose data and other
data, the optimum meal menu can be drawn up in real
time (as circumstances dictate). As an example, an ad-
ditional dish might be added to a patient’s diet when the
patient’s condition continues to improve for two or three
days.
[0115] Exercise therapy support service S33 deter-
mines, through the medium of an exercise therapist or
sports instructor, an appropriate exercise regimen based
on exercise items of an at-home patient that have been
derived from data collected at the center.
[0116] The exercise items can be, for example, exer-
cise information, past measurement values, average val-
ues, and trends of change in urine glucose values plotted
on a measurement-time basis.
[0117] Exercise therapy support service S33 then pro-
vides this information to the at-home patient by way of
the Internet. Exercise therapy support service S33, in
addition, can recommend appropriate exercise equip-
ment
[0118] The effect of an exercise therapy can be im-
proved by thus obtaining an accurate understanding of
the relation between urine glucose data and the amount
of exercise.
[0119] Medication support service S34 determines,
through the medium of a physician or pharmacist, the
sort and dosage of medication in real time based on med-
ication items and other information regarding the at-home
patient that has been extracted from data collected at the
center. The medication items can be the medications
used by the at-home patient, past measurement values,
average values, trends of variations in urine glucose val-
ues plotted on a measurement time basis. Medication
support service S34 provides this medication information
to the at-home patient by way of the Internet.
[0120] The proper sort and dosage of medication can
be easily determined using real-time urine glucose data,
and the effect of home health care can be improved.
[0121] Testing service S4 is a service for examining a
diabetic condition (glucose tolerance condition). In this
examination, a precise test of the morbidity is carried out
at home using instructional information and materials that
have been sent in advance. In this embodiment, the at-
home patient is administered an oral glucose tolerance
test (a test in which the urine glucose level is measured
after the passage of a fixed time after drinking a glucose
solution on an empty stomach) at home. Detailed infor-
mation of a patient’s condition or other biochemical in-
formation is collected from the at-home patient by way
of the Internet in order to obtain further information re-
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garding the morbidity of the at-home patient. This infor-
mation is compared with other data of the at-home patient
that have been registered in the database as well as with
past information of the at-home patient accumulated at
health care center 1 to realize a highly reliable examina-
tion. Thus, a self-employed worker or a homemaker who
ordinarily has few opportunities to have a medical exam-
ination can easily undergo an examination for diabetes.
In addition, an oral glucose tolerance test has a higher
potential for early discovery of abnormal glucose toler-
ance than an ordinary examination (a urine test per-
formed when the patient has not eaten), and the oral
glucose tolerance test is effective for an individual who
habitually receives examinations as well.
[0122] Regarding the arrows between testing service
S4 and at-home patient 2 in Fig. 5, the arrow directed
from testing service S4 to at-home patient 2 represents
instructional information for the oral glucose tolerance
test from health care center 1 to at-home patient 2 for
the testing service, wherein the instructional information
is sent directly by telephone or facsimile. The arrow di-
rected from at-home patient 2 toward testing service S4
represents questions etc. that health care center 1 re-
ceives from at-home patients directly by telephone or fac-
simile. The glucose to be used in the oral glucose toler-
ance test is provided to at-home patient 2 by relevant
business 5 in accordance with the instructions of health
care center 1.
[0123] Maintenance service S5 is a service for sup-
porting the maintenance of the urine glucose biosensor.
[0124] The cumulative time that a biosensor has been
used and the cumulative number of times of use of the
sensor are measured with each use of the biosensor by
a timer and counter that are incorporated in the urine
glucose biosensor, and are sent to health care center 1
together with the measurement data. By means of this
maintenance service S5, the life of the biosensor and the
amount of spent consumable supplies are judged based
on the data that have been comprehensively combined
at health care center 1. At-home patient 2 is notified by
way of the Internet regarding the state or remaining use-
fulness of biosensor 22. In addition, exchangeable com-
ponents or consumable supplies can be supplied from
the urine glucose biosensor manufacturer (relevant busi-
ness) 5 by means of a home delivery service.
[0125] Health care center 1 can thus provide mainte-
nance of a home testing device without need for a busi-
ness to visit the at-home patient. In addition, parts can
be exchanged at the proper timing.
[0126] In Fig. 5, the heavy arrows between relevant
business 5 and at-home patient 2 represent the move-
ment of articles. In most cases, these articles flow from
relevant business 5 to at-home patient 2, but in a case
in which relevant business 5 checks components of home
testing device 21, for example, the articles flow from the
home testing device 21 to relevant business 5.
[0127] As other selective services S2, health care cent-
er 1 also provides morbidity-specific mailing list service

S6 and insurance premium reduction support service S7.
Although these services are not directly related to med-
ical treatment, they improve a sense of the health care
of at-home patient 2.
[0128] Morbidity-specific mailing list service S6 is a
service for creating a mailing list based on the age and
sex of the patients and the urine glucose values that have
been collected by way of Internet 3. Health care center
1 recruits at-home patients who wish to communicate
with other registered at-home patients by way of the In-
ternet, and provides an enlisted at-home patient with a
name list of the enlisted home patients having the same
morbidity. The at-home patient, if wishes, may commu-
nicate information (relating current condition, giving ad-
vice, competing, etc.) within the mailing list.
[0129] This allows each group (mailing lists) of at-
home patients of similar age having similar morbidity to
share similar hardships regarding diabetes. This can be
useful for encouraging the at-home patients.
[0130] Insurance premium reduction support service
S7 is a service providing resources for reducing insur-
ance premiums for the next and following years based
on urine glucose levels and number of measurements
that have been collected by way of the Internet during a
particular period (for example, one year).
[0131] Thus, in a case in which periodic measurements
are taken, a service is made possible that issues a cer-
tificate for discounting the next year’s insurance premium
when the progression of a morbidity cannot be observed
from urine glucose levels.
[0132] Fig. 6 is a block diagram showing the flow of
data in an embodiment of the system for providing a home
health care service that implements the method of pro-
viding a home health care service of the present inven-
tion. Fig. 7 is a block diagram showing the flow of services
of the embodiment of the system for providing a home
health care service shown in Fig. 6.
[0133] Referring now to Fig. 6, all data flow from at-
home patient 2 and are gathered at health care center
1, following which necessary data flow to specialists 4
and relevant businesses 5.
[0134] At-home patient (the user of a urine glucose
biosensor) 2 transmits basic health care data (hereinbe-
low referred to as "basic data") and urine glucose data
to the Internet designating health care center 1 as the
destination.
[0135] Basic data are registered into the database of
health care center 1 in advance (before the at-home pa-
tient receives actual service of health care center 1). As
the basic data, the age, sex, height, weight, body fat ratio,
blood pressure, exercise level, sleep times, meal times,
and amount of food consumed are transmitted from at-
home patient 2 to health care center 1. The further addi-
tion of genetic information derived from a DNA analysis
as basic data of the at-home patient can both improve
the reliability of the service and increase the scope of the
service.
[0136] These basic data are normally dealt with in a
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single transmission (input), but it is also possible to re-
submit in the event of changes, alternations, or additions
either periodically or as circumstances dictate. In addi-
tion, testing companies may provide the service of meas-
uring test items that are unfeasible in the home. For ex-
ample, the test company may carry out precise tests of
a morbidity by performing DNA analysis or special tests
for hormones and antibodies present in test samples of
urine or blood. When this service is chosen, relevant busi-
ness 5 sends materials in advance such as containers
for collecting samples or for transporting the samples.
[0137] Urine glucose values, measurement day and
time, the total cumulative time a sensor has been used,
the total cumulative number of times the sensor has been
used, and calibration values are sent as the urine glucose
data from at-home patient 2 to health care center 1.
[0138] Of these data, the total cumulative time of use
of the biosensor and the total cumulative number of times
of use of the biosensor are measured by a timer and
counter incorporated in the urine glucose biosensor with
each use thereof and then stored in a memory in the
information processor 23. The urine glucose biosensor
deteriorates depending on the number of times of use,
due to chemical reaction with urine. For this reason, the
biosensor is immerses into a standard solution from time
to time to calibrate the urine glucose biosensor, and the
calibration value is automatically registered in informa-
tion processor 23. The last calibration value is transmitted
from at-home patient 2 to health care center 1.
[0139] Of the data that are transmitted to health care
center 1, basic data are registered in the database as
the basic health care data. The urine glucose values of
the urine glucose data, after being calibrated by the cal-
ibration value, are processed together with the measure-
ment day and time to produce an easily recognizable
format (a format that allows easy discernment of the di-
abetic morbidity). These results are both stored in the
database and transmitted to the Internet designating the
at-home patient as the transmission destination. These
processed data serve as the basic service for the at-home
patient. Of the urine glucose data, the cumulative time
of use of the biosensor and the cumulative number of
times of use of the biosensor are further totalized in health
care center 1 to check the state of the biosensor and
used for maintenance service S5.
[0140] When at-home patient 2 chooses any of com-
prehensive advice service S31, dietary treatment support
services 32, exercise therapy support service S33, and
medication support service S34 from the selective serv-
ices S2, the processed urine glucose data described
above are reviewed by a doctor, pharmacist, dietician,
or exercise therapist.
[0141] An embodiment is shown in Fig. 6 in which spe-
cialist 4 is independent of health care center 1. In this
type of embodiment, the specialist is affiliated in affairs
with health care center 1 as a cooperating specialist and
constitutes a site on the Internet linked with health care
center 1. In this case, the processed urine glucose data

described above are transmitted from health care center
1 to Internet 3 designating specialist 4 as the transmission
destination. In some cases, however, a full-time special-
ist (a staff specialist) and a cooperating specialist may
both belong to health care center 1. In such cases, health
care center 1 requests service from a cooperating spe-
cialist by way of the Internet for services that a full-time
specialist is not able to accommodate.
[0142] In order to provide dietary treatment support
service S32, maintenance service S5, and insurance pre-
mium reduction support service S7, health care center 1
cooperates with food suppliers, urine glucose biosensor
manufacturers, and life insurance providers and is also
linked to these entities on the Internet.
[0143] If the at-home patient so desires, health care
center 1 transmits the processed urine glucose data on
Internet 3 designating the relevant business (life insur-
ance provider) 5 as the transmission destination for the
purpose of reducing a life insurance premium. In addition,
health care center 1 transmits the results of a sensor
state check on Internet 3 designating relevant business
(urine glucose biosensor manufacturer) 5 as the trans-
mission destination for the purpose of maintaining the
urine glucose biosensor.
[0144] In response to the flow of data shown in Fig. 6,
health care service flows as shown by the arrows in Fig.
7. In Fig. 7, the thick arrows represent the flow of articles,
and the other arrows represent the flow of information.
[0145] As the services that an at-home patient re-
ceives, the figure shows: basic service, medication ad-
vice, dietary advice, exercise advice, judgment of a mor-
bidity and comprehensive advice, mailing list service,
food supply service, maintenance support service (com-
ponent exchange service and consumable supply serv-
ice), and insurance premium reduction support service;
all of these services except the basic service being se-
lective services.
[0146] Of these services, the basic service, medication
advice, dietary advice, exercise advice, judgments of
morbidity, and mailing list service are all information serv-
ices and are provided from the health care center 1. The
food supply service, component exchange service, con-
sumable supply service, and insurance premium reduc-
tion support service (issue of an insurance contract) are
services for articles and are provided to the at-home pa-
tient 2 from relevant business 5 by way of home delivery
service 6.
[0147] The arrow issuing from specialist 4 in Fig. 7 rep-
resents the flow of two types of service. The first service
is the provision of the specialized knowledge of special-
ists to health care center 1. The second service is the
downloading of the service of specialist 4 directly to at-
home patient 2. Since specialist 4 is linked to health care
center 1 over the Internet, at-home patient 2 can read
the page of health care center 1 on the display screen of
information processor 23 at home and then access the
page of specialist 4 by clicking on link characters or link
images of the link-destination specialist on the display
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screen of this page.
[0148] The thin arrows from relevant business 5 rep-
resent a similar flow of service. At-home patient 2 can
read the page of health care center 1 on the display
screen of information processor 23 at home; access the
page of relevant business 5 by clicking on link characters
or link image of link-destination relevant business 5 on
the display screen of this page; and thus obtain desired
information by way of the Internet.
[0149] In the above-described embodiment, a urine
glucose biosensor is used as the biosensor, and the mo-
bidity that is the object of health care is diabetes.
[0150] However, the present invention can be applied
to cases in which the biosensor is used to detect chemical
substance other than a urine glucose. As mentioned
hereinabove, testing device 101 of Fig. 1 can also meas-
ure the following items depending on the morbidity that
is the object of health care by exchanging biosensor 103.
Morbidity: Diabetes
Measurement items: Glucose, ketone bodies, hydroxy-
butyric acid, C peptides, and other chemical substances
that change according to the diabetic state. Morbidity:
Renal disease
Measurement items: Protein, albumin, creatinine, oxalic
acid, and other chemical substances that change accord-
ing to the state of the renal disease. Morbidity:Liver dis-
ease
Measurement items: Bile acid, pyruvic acid, urobilinogen,
bilirubin, and other chemical substances that change ac-
cording to the state of the liver disease.
[0151] In addition, measurement items may include:
lactic acid, which changes depending on the amount of
exercise; and pH, which changes depending on diet.
[0152] By combining and analyzing these data, a cri-
terion for the degree of stress or fatigue can be realized
even in cases in which there is no particular medical prob-
lem.
[0153] As yet another service, it is possible to provide
a service in which, when a home measurement device
yields results that raise the suspicion of a disease or when
a more detailed medical test is called for, a urine, blood,
or DNA examination may be received at a special (clin-
ical) test company.
[0154] As a service for the maintenance of materials
necessary to home health care, trends in the frequency
of use are analyzed based on maintenance data stored
in the database to predict the time when the biosensor
must be exchanged or the time when consumables are
necessary.
[0155] By this analysis, it becomes feasible to make
deliveries before there is a lack of any necessary articles,
and further, determine monthly service charges and
make charges according to the frequency of use.
[0156] The above-described health care service is a
service for a registered at-home patient and in principle
is provided for a charge. Charges for the service are
made depending on the type of service. The cost of the
service may in some cases be collected separately, or

the cost of the service may be included in the cost of the
device, or the cost of the service may include the cost of
the device.
[0157] Health care center 1 may further establish a
home page on the Internet and present information rel-
evant to the activities of health care center 1 or offer serv-
ices without charge.
[0158] It is to be understood, however, that although
the characteristics and advantages of the present inven-
tion have been set forth in the foregoing description,
changes may be made in the arrangement of the parts
within the scope of the appended claims.

Claims

1. A urine testing device comprising:

a urine collector (102) for collecting urine inside
a toilet bowl;
a biosensor (103) exchangeably attached inside
said urine collector for detecting predetermined
chemical components contained in urine to gen-
erate electrical signals in correspondence to
said chemical components, said device charac-
terized by further comprising:

a support member (104) for supporting said
urine collector (102), said support member
being constructed so that the urine collector
(102) is automatically or manually moved
from a housing location to a preferred user
position in the toilet bowl to receive urine
and returned to the housing position in the
same manner, wherein the urine collector
(102) is washed and poured in flush water
after being returned to the housing; and
replacement means for replacing wash wa-
ter in said collector (102) with preservation
fluid at said housing place.

2. The urine testing device according to claim 1, char-
acterize in that said urine collector (102) is put a cap
on its inlet top.

3. The urine testing device according to claim 1 or 2,
characterized in that said support member (104)
also supports a transmission line which transmits the
electric signals.

4. The urine testing device according to any one of
claims 1 to 3, further comprising a signal processor
(105), provided separately from the toilet bowl, for
processing said electric signals sent from the bio-
sensor (103).

5. The urine testing device according to any one of
claims to 4, wherein the electric signals are trans-
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mitted from the biosensor (103) to said signal proc-
essor (105) through the transmission line.

6. The urine testing device according to claim 4 or 5,
characterized in that said signal processor (105)
includes at least one of a calculator for calculating
the electric signals, a storage for storing at least ei-
ther one of electric signal or a result of said calcula-
tion and an indicator for indicating at least either one
of the electric signals or the result of said calculation.

7. The urine testing device according to any of claims
4 to 6, characterized in that said signal processor
(105) provides a sensor calibrator device.

8. The urine testing device according to claims 6 or 7,
characterized in that said signal processor (105)
includes a terminal for transmitting the electric signal
and results of the calculation by the calculator.

9. The urine testing device according to any of claims
4 to 8, characterized is that said signal processor
(105) includes a terminal for allowing to receive data
of a portable biosensor (103).

10. An at-home test device (21) provided with a test de-
vice (22) and information device (23) characterized
in that said test device (22) is the urine testing device
according to any one of claims 1 through 9.

11. A medical service recipient device (2) comprising a
at-home test device (21) according to claim 10.

12. The medical service recipient device (2) according
to claim 11 characterized in that the device has a
counting function at least one of correction value of
the bio-sensor (103), used number of the sensor and
accumulated hours of usage.

13. A method of providing home health care service
comprising the steps of:

establishing a health care center (1) on the in-
ternet (3) which stores personal data necessary
for the health care of registered at-home patient
as basic health care data and also has the ca-
pability of inferring the health conditions of the
at-home patients from measurement data pro-
vided by the at-home patients and said basic
health care data and offering services neces-
sary for health care or services appropriate to
the inferred health conditions to said at-home
patients;
distributing urine testing device to the home pa-
tients who wish to receive a home health care
service;
collecting the measurement data of each regis-
tered at-home patients to said health care center

from at-home patients by way of said internet (3);
managing time-varying health conditions of at-
home patients over a period of time based on
the collected measurement data as well as said
basic health care data and offering necessary
services for maintaining the health of at-home
patients, said method characterized in that
said urine resting device according to any of
claims 1 to 9 is distributed to the at-home pa-
tients.

14. The method of providing a home health care service
according to claim 13 characterized in that said
health care center (1) offers, as a basic service to all
registered at-home patients, information that has
been processed and arranged to enable to extract
the knowledge relating to said morbidity; and offers,
as selective services that can be selected by at-
home patients, services that are appropriate to the
inferred health conditions of said specific morbidity.

15. An at-home client health care service providing sys-
tem comprising:

a health care center (1) connected to the internet
(3) and provided with a data base for registering
as basic health care data, personal data neces-
sary for the health care of registered at-home
patients and for storing measurement data pro-
vided by at-home patients as occasion arises
over a period of time, said health care center (1)
having a function of inferring the health condi-
tions of the at-home patients based on said
measurement data as well as said basic health
care data and offering services necessary for
health care or services appropriate to the in-
ferred health conditions, to the at-home patients;
a service recipient device (2) according to claim
11 or 12 belonging to an at-home patient com-
prising:

a signal processor (23) of the service recip-
ient device (2) has the function of the output
control for transmitting the measured data
with measured time data through the inter-
net (3) to the health care center (1) and of
input control for receiving information sent
from the health care center (1) through the
internet (3);
an information terminal (24) of the service
recipient device (2) provides the function of
interconnection of signals between the sig-
nal processor (23) and the internet (3);
said service recipient device (2) transmits
the periodically measured data into the in-
ternet (3) with destination of the health care
center (1);
said health care center (1) offers necessary
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information for health care of at-home cli-
ents and service fit for the health condition
inferred based on the received data refer-
ring basic stored data when the received
data is transmitted from the registered at-
home patient.

16. The at-home client health care service providing a
system according to claim 15, characterized in that
said health care center (1) includes an expert system
for inferring the health condition of an at-home pa-
tient based on measurement data provided by the
at-home patient and said basic health care data reg-
istered in a database, and, when the possibility of a
disease of the at-home patient is inferred, said health
care center searches for optimum advice for the dis-
ease throughout said expert system.

17. The at-home client health care service providing sys-
tem according to claim 15, characterized in that
said service recipient device (2) has the functions of
measuring the number of times a biosensor (103)
has been used, the cumulative amount value of a
biosensor has been used and a calibration value of
a biosensor (103) and sending these measurement
values to said health care center (1) as biosensor
data; and
said health care center (1), as a biosensor mainte-
nance service, stores said maintenance data in a
database, notifies the at-home patient of the current
biosensor state, and gives advance notice of the life
of the biosensor (103) to the at-home patient, based
on the maintenance data stored in said database.

18. A method of performing at-home client health care
service using said at-home client health care service
providing system according to claim 17, character-
ized by further comprising the steps of:

analyzing a trend of the usage of the system
from the maintenance data stored in database;
deducing the time to exchange the biosensor
and to replace consumables;
distributing necessary materials and the con-
sumables before shortage; and
billing the charge by counting of all service fees.

Patentansprüche

1. Urintestvorrichtung, welche aufweist:

eine Urinsammeleinrichtung (102) zum Sam-
meln von Urin innerhalb einer Toilettenschüssel,
einen Biosensor (103), der auswechselbar in-
nerhalb der Urinsammeleinrichtung angebracht
ist, um vorgegebene chemische Komponenten
zu erfassen, die in dem Urin enthalten sind, um

elektrische Signale entsprechend den chemi-
schen Komponenten zu erzeugen, wobei die
Vorrichtung dadurch gekennzeichnet ist,
dass sie weiter aufweist:

ein Trägerelement (104) zum Tragen der
Urinsammeleinrichtung (102), wobei das
Trägerelement so aufgebaut ist, dass die
Urinsammeleinrichtung (102) automatisch
oder manuell von einem Unterbringungsort
zu einer bevorzugten Benutzerposition in
der Toilettenschüssel bewegt wird, um Urin
aufzunehmen, und in der gleichen Weise in
die Unterbringungsposition zurückgeführt
wird, wobei die Urinsammeleinrichtung
(102) nach dem Rückführen in das Gehäu-
se in Spülwasser gewaschen und gespült
wird, und
eine Austauscheinrichtung zum Austau-
schen von Waschwasser in der Sammel-
einrichtung (102) durch ein Konservie-
rungsfluid an der Unterbringungsstelle.

2. Urintestvorrichtung nach Anspruch 1, dadurch ge-
kennzeichnet, dass eine Kappe oben auf den Ein-
lass der Urinsammeleinrichtung (102) gesetzt wird.

3. Urintestvorrichtung nach Anspruch 1 oder 2, da-
durch gekennzeichnet, dass das Trägerelement
(104) auch eine Übertragungsleitung trägt, welche
die elektrischen Signale überträgt.

4. Urintestvorrichtung nach einem der Ansprüche 1 bis
3, welche weiter einen Signalprozessor (105) auf-
weist, der getrennt von der Toilettenschüssel bereit-
gestellt ist, um die vom Biosensor (103) gesendeten
elektrischen Signale zu verarbeiten.

5. Urintestvorrichtung nach einem der Ansprüche 1 bis
4, wobei die elektrischen Signale vom Biosensor
(103) über die Übertragungsleitung zu dem Signal-
prozessor (105) übertragen werden.

6. Urintestvorrichtung nach Anspruch 4 oder 5, da-
durch gekennzeichnet, dass der Signalprozessor
(105) mindestens einen von einer Recheneinrich-
tung zum Berechnen der elektrischen Signale, ei-
nem Speicher zum Speichern von mindestens ei-
nem der elektrischen Signale oder einem Ergebnis
der Berechnung und einem Indikator zum Angeben
von mindestens einem von den elektrischen Signa-
len oder dem Ergebnis der Berechnung aufweist.

7. Urintestvorrichtung nach einem der Ansprüche 4 bis
6, dadurch gekennzeichnet, dass der Signalpro-
zessor (105) eine Sensorkalibriervorrichtung bereit-
stellt.
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8. Urintestvorrichtung nach Anspruch 6 oder 7, da-
durch gekennzeichnet, dass der Signalprozessor
(105) einen Anschluss zum Übertragen des elektri-
schen Signals und der Ergebnisse der Berechnung
durch die Recheneinrichtung aufweist.

9. Urintestvorrichtung nach einem der Ansprüche 4 bis
8, dadurch gekennzeichnet, dass der Signalpro-
zessor (105) einen Anschluss zum Ermöglichen des
Empfangs von Daten von einem tragbaren Biosen-
sor (103) aufweist.

10. Heim-Testvorrichtung (21), die mit einer Testvorrich-
tung (22) und einer Informationsvorrichtung (23) ver-
sehen ist, dadurch gekennzeichnet, dass die
Testvorrichtung (22) die Urintestvorrichtung nach ei-
nem der Ansprüche 1 bis 9 ist.

11. Medizinische Dienstempfängervorrichtung (2) mit
einer Heim-Testvorrichtung (21) nach Anspruch 10.

12. Medizinische Dienstempfängervorrichtung (2) nach
Anspruch 11, dadurch gekennzeichnet, dass die
Vorrichtung eine Zählfunktion für mindestens einen
von dem Korrekturwert des Biosensors (103), der
Verwendungshäufigkeit des Sensors und der Ge-
samtzahl der Verwendungsstunden aufweist.

13. Verfahren zum Bereitstellen eines Heim-Gesund-
heitsfürsorgediensts mit den folgenden Schritten:

Einrichten eines Gesundheitsfürsorgezentrums
(1) im Internet (3), welches persönliche Daten,
die für die Gesundheitsfürsorge des registrier-
ten sich zu Hause befindenden Patienten erfor-
derlich sind, als grundlegende Gesundheitsfür-
sorgedaten speichert und auch die Fähigkeit
hat, die Gesundheitszustände der sich zu Hau-
se befindenden Patienten anhand von den sich
zu Hause befindenden Patienten bereitgestell-
ter Messdaten und der grundlegenden Gesund-
heitsfürsorgedaten abzuleiten und Dienste, die
für die Gesundheitsfürsorge erforderlich sind,
oder Dienste, die für die abgeleiteten Gesund-
heitszustände geeignet sind, den sich zu Hause
befindenden Patienten anzubieten,
Verteilen der Urintestvorrichtung an die sich zu
Hause befindenden Patienten, die einen Heim-
Gesundheitsfürsorgedienst empfangen möch-
ten,
Sammeln der Messdaten von allen registrierten
sich zu Hause befindenden Patienten an dem
Gesundheitsfürsorgezentrum über das Internet
(3),
Verwalten zeitlich veränderlicher Gesundheits-
zustände von sich zu Hause befindenden Pati-
enten über einen Zeitraum auf der Grundlage
der gesammelten Messdaten sowie der grund-

legenden Gesundheitsfürsorgedaten und An-
bieten erforderlicher Dienste zum Erhalten der
Gesundheit sich zu Hause befindender Patien-
ten,

dadurch gekennzeichnet, dass
die Urintestvorrichtung nach einem der Ansprüche
1 bis 9 an die sich zu Hause befindenden Patienten
verteilt wird.

14. Verfahren zum Bereitstellen eines Heim-Gesund-
heitsfürsorgediensts nach Anspruch 13, dadurch
gekennzeichnet, dass das Gesundheitsfürsorge-
zentrum (1) als einen Grunddienst allen registrierten
sich zu Hause befindenden Patienten Informationen
anbietet, die verarbeitet und eingerichtet wurden, um
das Extrahieren des sich auf die Krankheit bezie-
henden Wissens zu ermöglichen, und als Wähldien-
ste, die von sich zu Hause befindenden Patienten
ausgewählt werden können, Dienste anbietet, die für
die abgeleiteten Gesundheitszustände der spezifi-
schen Krankheit geeignet sind.

15. System zum Bereitstellen eines Gesundheitsfürsor-
gediensts für sich zu Hause befindende Kunden,
welches aufweist:

ein Gesundheitsfürsorgezentrum (1), das mit
dem Internet (3) verbunden ist und mit einer Da-
tenbank zum Registrieren persönlicher Daten,
die für die Gesundheitsfürsorge registrierter sich
zu Hause befindender Patienten erforderlich
sind, als grundlegende Gesundheitsfürsorgeda-
ten und zum Speichern von Messdaten, die von
sich zu Hause befindenden Patienten bei Gele-
genheit über einen Zeitraum bereitgestellt wer-
den, versehen ist, wobei das Gesundheitsfür-
sorgezentrum (1) eine Funktion aufweist, um die
Gesundheitszustände der sich zu Hause befin-
denden Patienten auf der Grundlage der
Messdaten sowie der grundlegenden Gesund-
heitsfürsorgedaten abzuleiten und Dienste, die
für die Gesundheitsfürsorge erforderlich sind,
oder Dienste, die für die abgeleiteten Gesund-
heitszustände geeignet sind, den sich zu Hause
befindenden Patienten anzubieten,
eine Dienstempfängervorrichtung (2) nach An-
spruch 11 oder 12, die zu einem sich zu Hause
befindenden Patienten gehört, welche aufweist:
einen Signalprozessor (23) der Dienstempfän-
gervorrichtung (2), welcher die Funktion der
Ausgangssteuerung zum Übertragen der
Messdaten mit gemessenen Zeitdaten über das
Internet (3) zum Gesundheitsfürsorgezentrum
(1) und der Eingangssteuerung zum Empfangen
vom Gesundheitsfürsorgezentrum (1) über das
Internet (3) gesendeter Informationen aufweist,
ein Informationsendgerät (24) der Dienstemp-
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fängervorrichtung (2), das die Funktion des Si-
gnalaustausches zwischen dem Signalprozes-
sor (23) und dem Internet (3) bereitstellt,

wobei die Dienstempfängervorrichtung (2) die peri-
odisch gemessenen Daten mit dem Ziel des Ge-
sundheitsfürsorgezentrums (1) über das Internet (3)
überträgt und
das Gesundheitsfürsorgezentrum (1) erforderliche
Informationen zur Gesundheitsfürsorge sich zu Hau-
se befindender Kunden und zu einem für den Ge-
sundheitszustand, der auf der Grundlage der emp-
fangenen Daten unter Bezug auf gespeicherte
Grunddaten abgeleitet wurde, angepassten Dienst
anbietet, wenn die empfangenen Daten von dem re-
gistrierten sich zu Hause befindenden Patienten
übertragen werden.

16. System zum Bereitstellen eines Gesundheitsfürsor-
gediensts für sich zu Hause befindende Kunden
nach Anspruch 15, dadurch gekennzeichnet,
dass das Gesundheitsfürsorgezentrum (1) ein Ex-
pertensystem zum Ableiten des Gesundheitszu-
stands eines sich zu Hause befindenden Patienten
auf der Grundlage von dem sich zu Hause befinden-
den Patienten bereitgestellter Messdaten und der in
einer Datenbank registrierten grundlegenden Ge-
sundheitsfürsorgedaten aufweist, wobei, wenn die
Möglichkeit einer Erkrankung des sich zu Hause be-
findenden Patienten abgeleitet wird, das Gesund-
heitsfürsorgezentrum nach einer optimalen Bera-
tung für die Krankheit in dem Expertensystem sucht.

17. System zum Bereitstellen eines Gesundheitsfürsor-
gediensts für sich zu Hause befindende Kunden
nach Anspruch 15, dadurch gekennzeichnet,
dass die Dienstempfängervorrichtung (2) die Funk-
tionen zum Messen der Anzahl der Verwendungen
eines Biosensors (103), des kumulativen Verwen-
dungswerts eines Biosensors und eines Kalibrie-
rungswerts eines Biosensors (103) und zum Senden
dieser Messwerte zu dem Gesundheitsfürsorgezen-
trum (1) als Biosensordaten aufweist, und
das Gesundheitsfürsorgezentrum (1) als einen Bio-
sensor-Wartungsdienst die Wartungsdaten in einer
Datenbank speichert, dem sich zu Hause befinden-
den Patienten den gegenwärtigen Zustand des Bio-
sensors mitteilt und dem sich zu Hause befindenden
Patienten vorab die Lebensdauer des Biosensors
(103) auf der Grundlage der in der Datenbank ge-
speicherten Wartungsdaten mitteilt.

18. Verfahren zum Ausführen eines Gesundheitsfürsor-
gediensts für sich zu Hause befindende Kunden un-
ter Verwendung des Systems zum Bereitstellen ei-
nes Gesundheitsfürsorgediensts für sich zu Hause
befindende Kunden nach Anspruch 17, gekenn-
zeichnet durch die weiteren Schritte:

Analysieren eines Trends der Verwendung des
Systems anhand der in der Datenbank gespei-
cherten Wartungsdaten,
Ableiten der Zeit bis zum Austausch des Bio-
sensors und bis zum Ersetzen von Verbrauchs-
gegenständen,
Verteilen erforderlicher Materialien und der Ver-
brauchsgegenstände, bevor ein Mangel auftritt,
und
Berechnen der Gebühr durch Addieren aller
Beträge für Dienste.

Revendications

1. Dispositif d’analyse d’urine comprenant :

un collecteur d’urine (102) destiné à collecter
l’urine à l’intérieur d’une cuvette de toilettes ;
un biocapteur (103) attaché de manière à pou-
voir être changé à l’intérieur dudit collecteur
d’urine et destiné à détecter des composants
chimiques prédéterminés contenus dans l’urine
pour générer des signaux électriques en corres-
pondance avec lesdits composants chimiques,
ledit dispositif est caractérisé en ce qu’il com-
prend en outre :

un élément de support (104) destiné à sup-
porter ledit collecteur d’urine (102), ledit élé-
ment de support étant construit de façon à
ce que le collecteur d’urine (102) soit auto-
matiquement ou manuellement déplacé de-
puis un emplacement de logement vers une
position d’utilisateur préférée dans la cuvet-
te des toilettes pour recevoir l’urine et re-
placé dans la position de logement de la
même manière, dans lequel le collecteur
d’urine (102) est nettoyé et passé dans l’eau
de la chasse après être retourné dans le
logement ; et
des moyens de remplacement destinés à
remplacer l’eau de lavage dans ledit collec-
teur (102) par du liquide de conservation au
niveau dudit emplacement de logement.

2. Dispositif d’analyse d’urine selon la revendication 1,
caractérisé en ce que ledit collecteur d’urine (102)
comporte un capuchon sur son extrémité d’entrée.

3. Dispositif d’analyse d’urine selon la revendication 1
ou 2, caractérisé en ce que ledit élément de support
(104) supporte également une ligne de transmission
qui transmet les signaux électriques.

4. Dispositif d’analyse d’urine selon l’une quelconque
des revendications 1 à 3, comprenant en outre une
unité de traitement de signaux (105) fournie sépa-
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rément de la cuvette de toilettes, destinée à traiter
lesdits signaux électriques envoyés depuis le bio-
capteur (103).

5. Dispositif d’analyse d’urine selon l’une quelconque
des revendications 1 à 4, dans lequel les signaux
électriques sont transmis depuis le biocapteur (103)
vers ladite unité de traitement de signaux (105) par
le biais de la ligne de transmission.

6. Dispositif d’analyse d’urine selon la revendication 4
ou 5, caractérisé en ce que ladite unité de traite-
ment de signaux (105) comprend au moins un dis-
positif de calcul destiné à calculer les signaux élec-
triques, un stockage destiné à stocker au moins soit
un des signaux électriques, soit un résultat dudit cal-
cul et un indicateur destiné à indiquer soit au moins
un des signaux électriques, soit le résultat dudit cal-
cul.

7. Dispositif d’analyse d’urine selon l’une quelconque
des revendications 4 à 6, caractérisé en ce que
ladite unité de traitement de signaux (105) fournit un
dispositif d’étalonnage de capteur.

8. Dispositif d’analyse d’urine selon les revendications
6 ou 7, caractérisé en ce que ladite unité de traite-
ment de signaux (105) comprend un terminal destiné
à transmettre le signal électrique et les résultats du
calcul par le dispositif de calcul.

9. Dispositif d’analyse d’urine selon l’une quelconque
des revendications 4 à 8, caractérisé en ce que
ladite unité de traitement de signaux (105) comprend
un terminal destiné à permettre de recevoir des don-
nées d’un biocapteur (103) portable.

10. Dispositif d’analyse à domicile (21) muni d’un dispo-
sitif d’analyse (22) et d’un dispositif d’information
(23) caractérisé en ce que ledit dispositif d’analyse
(22) est le dispositif d’analyse d’urine selon l’une
quelconque des revendications 1 à 9.

11. Dispositif récepteur d’un service médical (2) com-
prenant un dispositif d’analyse à domicile (21) selon
la revendication 10.

12. Dispositif récepteur d’un service médical (2) selon
la revendication 11 caractérisé en ce que le dispo-
sitif possède une fonction de comptage à au moins
une valeur de correction du biocapteur (103), un
nombre utilisé du capteur et des heures d’usage ac-
cumulées.

13. Procédé pour la mise à disposition d’un service de
santé à domicile comprenant les étapes consistant
à :

établir un centre de santé (1) sur Internet (3)
stockant des données personnelles nécessai-
res à la santé d’un patient à domicile enregistré
comme étant des données de santé de base et
ayant également la possibilité de déduire l’état
de santé des patients à domicile à partir des
données de mesure fournies par les patients à
domicile et desdites données de santé de base
et à offrir les services nécessaires à la santé ou
les services appropriés à l’état de santé déduit
auxdits patients à domicile ;
distribuer le dispositif d’analyse d’urine aux pa-
tients à domicile qui souhaitent recevoir un ser-
vice de santé à domicile ;
collecter les données de mesure de chacun des
patients à domicile enregistrés pour ledit centre
de santé provenant des patients à domicile au
moyen dudit Internet (3) ;
prendre en charge l’état de santé variant dans
le temps des patients à domicile sur une période
de temps sur la base des données de mesure
collectées ainsi que desdites données de santé
de base et à offrir les services nécessaires au
maintien de la santé des patients à domicile, le-
dit procédé étant caractérisé en ce que
ledit dispositif d’analyse d’urine selon l’une quel-
conque des revendications 1 à 9 est distribué
aux patients à domicile.

14. Procédé pour la mise à disposition d’un service de
santé à domicile selon la revendication 13 caracté-
risé en ce que ledit centre de santé (1) offre, en tant
que service de base à tous les patients à domicile
enregistrés, des informations qui ont été traitées et
classées pour permettre d’extraire la connaissance
relative à ladite morbidité ; et qui offre, en tant que
services sélectifs qui peuvent être sélectionnés par
les patients à domicile, des services qui sont appro-
priés à l’état de santé déduit de ladite morbidité spé-
cifique.

15. Système pour la mise à disposition d’un service de
santé pour clients à domicile comprenant :

un centre de santé (1) connecté à Internet (3)
et muni d’une base de données destinée à en-
registrer en tant que données de santé de base,
les données personnelles nécessaires à la san-
té des patients à domicile enregistrés et desti-
née au stockage des données de mesure four-
nies par les patients à domicile lorsque l’occa-
sion se présente sur une période de temps, ledit
centre de santé (1) possédant une fonction de
déduction de l’état de santé des patients à do-
micile basée sur lesdites données de mesure
ainsi que sur lesdites données de santé de base
et offrant les services nécessaires à la santé ou
les services appropriés à l’état de santé déduit,
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aux patients à domicile ;
un dispositif récepteur d’un service (2) selon la
revendication 11 ou 12 appartenant à un patient
à domicile comprenant :

une unité de traitement de signaux (23) du
dispositif récepteur d’un service (2) possé-
dant la fonction de la commande de sortie
destinée à transmettre les données mesu-
rées avec les données temporelles mesu-
rées via Internet (3) vers le centre de santé
(1) et de la commande d’entrée destinée à
recevoir les informations envoyées à partir
du centre de santé (1) via Internet (3) ;
un terminal d’information (24) du dispositif
récepteur d’un service (2) fournissant la
fonction d’interconnexion des signaux entre
l’unité de traitement de signaux (23) et In-
ternet (3) ;
ledit dispositif récepteur d’un service (2)
transmettant les données mesurées pério-
diquement sur Internet (3) à destination du
centre de santé (1) ;
ledit centre de santé (1) offrant des informa-
tions nécessaires à la santé des clients à
domicile et des services adaptés à l’état de
santé déduit sur la base des données re-
çues en se référant aux données stockées
de base lorsque les données reçues sont
transmises à partir du patient à domicile en-
registré.

16. Service de santé pour clients à domicile mettant à
disposition un système selon la revendication 15,
caractérisé en ce que ledit centre de santé (1) com-
prend un système expert destiné à déduire l’état de
santé d’un patient à domicile sur la base des don-
nées de mesure fournies par le patient à domicile et
lesdites données de santé de base enregistrées
dans une base de données, et, lorsque la possibilité
d’une maladie du patient à domicile est déduite, ledit
centre de santé recherche le conseil optimal pour la
maladie dans la totalité dudit système expert.

17. Système pour la mise à disposition d’un service de
santé pour clients à domicile selon la revendication
15, caractérisé en ce que ledit dispositif récepteur
de service (2) possède les fonctions consistant à me-
surer le nombre de fois où un biocapteur (103) a été
utilisé, la valeur cumulée pendant laquelle un bio-
capteur a été utilisé et une valeur d’étalonnage d’un
biocapteur (103) et à envoyer ces valeurs de mesure
audit centre de santé (1) en tant que données de
biocapteur ; et
ledit centre de santé (1), en tant que service de main-
tenance de biocapteur, stocke lesdites données de
maintenance dans une base de données, notifie le
patient à domicile de l’état du biocapteur actuel, et

annonce à l’avance la durée de vie du biocapteur
(103) au patient à domicile, sur la base des données
de maintenance stockées dans ladite base de don-
nées.

18. Procédé de réalisation d’un service de santé pour
clients à domicile utilisant ledit service de santé d’un
client à domicile fournissant le système selon la re-
vendication 17, caractérisé en ce qu’il comprend
en outre les étapes consistant à :

analyser une tendance de l’usage du système
à partir des données de maintenance stockées
dans la base de données ;
déduire à quel moment il faut changer le biocap-
teur et remplacer les consommables ;
distribuer les matériaux nécessaires et les con-
sommables avant une pénurie ;
et
établir la facture en comptant tous les frais de
service.
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