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PORTABLE TERMINAL AND HEALTH 
MANAGEMENT METHOD AND SYSTEM USING 

PORTABLE TERMINAL 

FIELD OF THE INVENTION 

[0001] The present invention relates to a health manage 
ment method and system using a portable terminal and, more 
particularly, to a method and system for managing personal 
information of a user by using a portable terminal having a 
radio communication function and an input/output device 
for supporting health management for the user. 

[0002] The present invention also relates to a portable 
terminal having an inhaler and a method of controlling the 
inhaler and, more particularly, to a portable terminal having 
a portable terminal having a radio communication function 
and an input/output device for supporting health manage 
ment for the user and a method of controlling the inhaler. 

[0003] In addition, the present invention relates to a por 
table terminal having an inhaler and a method of controlling 
the inhaler and, more particularly, to a portable terminal 
having a storage means and an inhaler for discharging a 
medicine in the form of ?ne droplets and alloWing a user to 
inhale the medicine and a method of driving the inhaler. 

[0004] Furthermore, the present invention relates to a 
prescription determination assist method and system and, 
more particularly, to a prescription determination assist 
method and system for assisting in determining a prescrip 
tion for a user carrying a memory card at a terminal installed 
in a medical facility. 

[0005] Moreover, the present invention relates to an 
inhaler and a discharge head control method and, more 
particularly, to an inhaler for discharging a medicine in the 
form of ?ne droplets and alloWing a user to inhale the 
medicine and a discharge head control method for the 
inhaler. 

BACKGROUND OF THE INVENTION 

[0006] With recent medical and scienti?c advances, the 
average life span of people is prolonged, and We are Wit 
nessing an aging society. On the other hand, oWing to 
changes in eating habits and living environment, environ 
mental contamination, viruses, and germs, neW diseases and 
infections have been found. This has provoked anxiety 
among people about health. In so-called advanced nations, 
in particular, an increase in the number of people who suffer 
lifestyle-related illnesses such as diabetes and hyperpiesia 
raises a problem. 

[0007] An increase in the number of medical facilities has 
not kept pace With an increase in the number of such 
patients. In addition, in some areas, there are no medical 
facilities that alloW people to regularly visit. Under the 
circumstances, concerns are rising about future measures 
including policies against such situations. 

[0008] Remote medical systems and home health manage 
ment systems have therefore been proposed, Which alloW the 
aged and people suffering lifestyle-related diseases and 
chronic diseases to receive diagnoses from doctors and 
perform daily health management. 

[0009] A typical arrangement of such systems is that a 
target individual installs a terminal at his/her home, and 
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connects it to a server in a medical facility or center through 
a communication line such as the Internet so as to input/ 
transmit ansWers for a medical inquiry and measurement 
values such as a blood pressure and bodily temperature from 
the terminal. A nurse or doctor then checks the data collected 
in the server and returns information indicating the presence/ 
absence of an abnormality or message. 

[0010] To manage such a medical system, clinical records 
(clinical charts) of users electronically recorded as electronic 
clinical charts and a medical database storing the data of the 
electronic clinical charts, various measurement values, and 
the like are required. Various proposals have been made 
about such electronic clinical charts and medical databases 
from various ?elds. 

[0011] Electronic clinical charts, in particular, are effective 
in preventing medical malpractices and medication errors, 
Which have become problems. A great deal of attention has 
been paid to an electronic clinical chart as a means for 
satisfying the patient’s right to knoW by disclosing its 
contents to the patient or patient’s family. 

[0012] Terminals used in the above medical systems 
include a general personal computer having a display screen 
and input device and a dedicated terminal capable of mea 
suring a speci?c value such as a blood pressure. 

[0013] When a device such as a general personal computer 
is to be used as a terminal, settings for the device and its 
operation method become complicated. This limits people 
Who can use such terminal. 

[0014] Assume that dedicated terminals are used. In this 
case, if a user suffers a plurality of diseases or ailments and 
needs to perform various measurements, he/she must use a 
plurality of dedicated terminals. This is cumbersome opera 
tion and also increases burden on the user. 

[0015] In a conventionally proposed medical system, if, 
for example, a user suffers a chronic disease or the like and 
needs to periodically take a medicine, the user must admin 
ister and manage a medicine by himself/herself, and there is 
no support function on the system side. For this reason, the 
burden of administration and management of medicines on 
users cannot be reduced. 

[0016] More speci?cally, of diabetic patients Who are 
currently on increase, patients suffering type I insulin 
dependent diabetes mellitus must periodically take insulin 
because no insulin is secreted from the pancreas. Adminis 
tration of insulin is currently performed by subcutaneous 
injection. This imposes great physical and mental burden on 
patients. 

[0017] To reduce the burden on such patients, a pen-type 
syringe having a thin needle that makes the patients feel little 
pain has been developed. Type I diabetic patients often Work 
like able-bodied persons except that the patients must peri 
odically take insulin. It is dif?cult for such a patient to take 
insulin at proper times because he/she feels dislike to make 
an inject in the presence of others even With a pen-type 
syringe. 

[0018] Under the circumstances, a method of discharging 
a medicine in the form of droplets and making them reach 
the lungs together With inhaled air, thereby administering the 
medicine through the lungs instead of injection. 
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[0019] In such an inhalation scheme, however, since the 
amount of air inhaled and inhalation rate vary among 
patients, it is dif?cult to ef?ciently administer medicines to 
all patients. For this reason, this scheme is no practical use. 

[0020] Assume that patients can easily administer medi 
cines by themselves. In this case, problems are posed 
concerning hoW to handle an instance Where a patient takes 
a Wrong medicine or does not take a proper amount of 
medicine or at Wrong intervals. 

[0021] A terminal used in the conventional medical system 
is designed to be installed in user’s home but not to be 
carried. If, therefore, the condition of a patient becomes 
Worse or suddenly changes on the road, a proper treatment 
cannot be provided. 

[0022] This also applies to insurance systems in operation. 
More speci?cally, in receiving a medical consultation or 
treatment in a medical facility, a patient generally presents 
a health insurance card in Japan or an ID card issued by an 
insurance company in the USA. HoWever, the contents 
Written on such an insurance card or ID card do not include 
any necessary information for an emergency. 

[0023] For example, the contents Written on a health 
insurance card in Japan include only the name of the patient 
himself/herself, the names of dependents, address, the name 
and location of company, the type of insurance, insurance 
card number, and medical treatment record (brief clinical 
history), but do not include any information about a clinical 
chart, prescription, and the like. The contents Written on an 
ID card in the USA include only an individual number, 
insurance details, and the like but do not include any 
information about a clinical chart or prescription either. 

[0024] For this reason, demands have arisen for a method 
of accurately and ef?ciently performing medical consulta 
tion and treatment on the basis of a database for managing 
information about individual clinical charts and medical 
information as electronic data. 

SUMMARY OF THE INVENTION 

[0025] The present invention has been made in consider 
ation of the above situation, and has as its ?rst object to 
provide a health management method and system using a 
portable terminal, Which can properly and quickly handle an 
emergency in cooperation With a database storing various 
pieces of medical information. 

[0026] It is the second object of the present invention to 
provide a portable terminal having an inhaler, and a control 
method for the inhaler, Which can accurately manage medi 
cines in accordance With prescriptions and perform dis 
charging control suitable for each user, thereby ef?ciently 
administering medicines. 

[0027] It is the third object of the present invention to 
provide a health management method and system using a 
portable terminal, Which can perform ef?cient medical prac 
tices by sharing information While protecting personal data 
associated With privacy. 

[0028] It is the fourth object of the present invention to 
provide a portable terminal having an inhaler and a method 
of driving the inhaler, Which can improve the inhalation 
ef?ciency When the inhaler discharges a medicine. 
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[0029] It is the ?fth object of the present invention to 
provide a method and system for supporting determination 
of a prescription, Which alloW proper and ef?cient determi 
nation of a prescription applied to each patient and a 
medicine to be administered. 

[0030] It is the sixth object of the present invention to 
provide an inhaler and a discharge head control method, 
Which can prevent a patient from loading a Wrong medicine 
and erroneously operating the inhaler, and also alloWs the 
patient to accurately and easily take a medicine by himself/ 
herself. 

[0031] In order to achieve the ?rst object, according to the 
?rst aspect of the present invention, there is provided a 
health management system for managing health of each user 
carrying a portable terminal, comprising a portable terminal 
Which is arranged to be carried by a user and includes a 
display screen, radio communication means for accessing a 
predetermined radio communication netWork, storage 
means storing personal information of the user, and an 
input/output device for supporting health management for 
the user, and a database including personal information 
storage means storing the personal information about each 
user carrying the portable terminal, medical information 
storage means storing information about a medical facility, 
a drugstore, a medicine, and the input/output device, and 
communication means for communicating With the portable 
terminal through the radio communication netWork, Wherein 
the radio communication means transmits part of the per 
sonal information stored in the storage means in starting to 
communicate With the database, and the database includes 
identi?cation means for identifying the user of the portable 
terminal by collating the part of the information transmitted 
from the radio communication means With information 
stored in the personal information storage means, and emer 
gency handling means Which is activated upon transmission 
of a speci?c signal from the radio communication means to 
communicate With a medical facility Whose information is 
stored in the medical information storage means in accor 
dance With information transmitted from the radio commu 
nication means and to provide the portable terminal With 
information, of the information stored in the medicine 
information storage means, Which is necessary for the iden 
ti?ed user. 

[0032] In addition, in order to achieve the ?rst object, 
according to the ?rst aspect of the present invention, there is 
a health management method of managing health of each 
user carrying a portable terminal, including providing the 
portable terminal With a display screen, radio communica 
tion means for accessing a predetermined radio communi 
cation netWork, storage means storing personal information 
of the user, and an input/ output device for supporting health 
management for the user, providing a database for commu 
nicating With each portable terminal With personal informa 
tion storage means storing the personal information about 
each user carrying the portable terminal, medical informa 
tion storage means storing information about a medical 
facility, a drugstore, a medicine, and the input/output device, 
and communication means for communicating With the 
portable terminal through the radio communication netWork, 
transmitting part of the personal information stored in the 
storage means by the radio communication means When 
starting to communicate With the database, identifying in the 
database, the user of the portable terminal by collating the 
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part of the information transmitted from the radio commu 
nication means With information stored in the personal 
information storage means, and providing one of commu 
nication With a medical facility Whose information is stored 
in the medical information storage means and information 
stored in the medicine information storage means, Which is 
necessary for the identi?ed user for the portable terminal 
When a speci?c signal is transmitted from the radio com 
munication means. 

[0033] With the arrangement or processing of the ?rst 
aspect of the invention, When a speci?c signal is transmitted 
from the portable terminal, the user of the portable terminal 
is identi?ed to alloW the user to communicate With an 
medical facility or to provide the identi?ed user With nec 
essary information, thereby properly and quickly handling 
an emergency. 

[0034] In order to achieve the second object, according to 
the second aspect of the present invention, there is provided 
a portable terminal Which is arranged to be carried by a user 
and includes storage means storing personal information 
about the user, including information about a clinical chart 
of the user and prescription, and an inhaler for discharging 
a medicine in the form of ?ne droplets and making the user 
inhale the droplets, comprising discharging control means 
for controlling the inhaler in accordance With an inhalation 
pro?le of the user to discharge the medicine, thereby alloW 
ing the user to inhale the medicine in accordance With the 
information of the prescription. 

[0035] In addition, in order to achieve the second object, 
according to the second aspect of the present invention, there 
is provided a control method for an inhaler for discharging 
a medicine in the form of ?ne droplets and making a user 
inhale the droplets, the inhaler being provided for a portable 
terminal Which is arranged to be carried by a user and 
includes storage means storing personal information about 
the user, including information about a clinical chart of the 
user and prescription, and the method including the step of 
controlling the discharge of the medicine in accordance With 
an inhalation pro?le of the user, thereby alloWing the user to 
inhale the medicine in accordance With the information of 
the prescription. 

[0036] With the arrangement or the processing of the 
second aspect of the invention, the dose of medicine and 
administration intervals can be accurately managed in accor 
dance With a prescription, and proper discharging control is 
performed in accordance With the inhalation pro?le of each 
user, thereby ef?ciently administering a medicine. 

[0037] In order to achieve the third object, according to the 
third aspect of the present invention, there is provided a 
health management system for managing health of each user 
carrying a portable terminal, comprising a portable terminal 
Which is arranged to be carried by a user and includes radio 
communication means for accessing a predetermined radio 
communication netWork, storage means storing personal 
information of the user, and an input/output device for 
supporting health management for the user, a database 
including personal information storage means storing the 
personal information about each user carrying the portable 
terminal, medical information storage means storing infor 
mation about a medical facility, a drugstore, a medicine, and 
the input/ output device, and communication means for com 
municating With the portable terminal through the radio 
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communication netWork, a medical facility terminal 
installed in each medical facility and connected to the 
database through a predetermined line, and a drugstore 
terminal installed in each drugstore and connected to the 
database through a predetermined line, Wherein the database 
sets an access right for each item of information stored in the 
personal information storage means and medical informa 
tion storage means With respect to each of the portable 
terminal, the medical facility terminal, and the drugstore 
terminal. 

[0038] In addition, in order to achieve the third object, 
according to the third aspect of the present invention, there 
is provided a health management method of managing 
health of each user carrying a portable terminal by using a 
portable terminal Which is arranged to be carried by a user 
and includes radio communication means for accessing a 
predetermined radio communication netWork, storage 
means storing personal information of the user, and an 
input/output device for supporting health management for 
the user, a database including personal information storage 
means storing the personal information about each user 
carrying the portable terminal, medical information storage 
means storing information about a medical facility, a drug 
store, a medicine, and the input/output device, and commu 
nication means for communicating With the portable termi 
nal through the radio communication netWork, a medical 
facility terminal installed in each medical facility and con 
nected to the database through a predetermined line, and 
drugstore terminal installed in each drugstore and connected 
to the database through a predetermined line, Wherein the 
method comprises the step of setting an access right in the 
database, for each item of information stored in the personal 
information storage means and medical information storage 
means With respect to each of the portable terminal, the 
medical facility terminal, and the drugstore terminal. 

[0039] With the arrangement or the processing of the third 
aspect of the invention, ef?cient medical practices can be 
expected by storing various personal data and medical data 
as electronic data in the database and sharing the informa 
tion While protecting personal data associated With privacy 
by setting an access right for each terminal. 

[0040] In order to achieve the fourth object of the present 
invention, according to the fourth aspect of the present 
invention, there is provided a portable terminal Which is 
arranged to be carried by a user and includes storage means 
storing personal information about the user, including infor 
mation about a clinical chart of the user and prescription, 
and an inhaler for discharging a medicine in the form of ?ne 
droplets and making the user inhale the droplets, comprising 
driving control means for changing a parameter associated 
With discharging of the medicine Within a predetermined 
period of time in Which the user executes the inhalation so 
as to alloW the user to ef?ciently inhale the medicine in 
accordance With the information of the prescription. 

[0041] In addition, in order to achieve the fourth object of 
the present invention, according to the fourth aspect of the 
present invention, there is provided a method of driving an 
inhaler of a portable terminal Which is arranged to be carried 
by a user including providing storage means storing personal 
information about the user, including information about a 
clinical chart of the user and prescription, and an inhaler for 
discharging a medicine in the form of ?ne droplets and 
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making the user inhale the droplets, With the portable 
terminal, and changing a parameter associated With dis 
charging of the medicine Within a predetermined period of 
time in Which the user executes the inhalation so as to alloW 
the user to efficiently inhale the medicine in accordance With 
the information of the prescription. 

[0042] With the arrangement or the processing of the 
fourth aspect of the invention, When the inhaler is made to 
discharge a medicine, the parameter associated With dis 
charging of the medicine is changed in accordance With, for 
example, the inhalation rate. This can improve the inhalation 
ef?ciency by sending a larger amount of medicine to the 
lungs. 
[0043] In order to achieve the ?fth object, according to the 
?fth aspect of the present invention, there is provided a 
prescription determination support system including a 
memory card storing personal information including infor 
mation about a clinical chart of each user and prescription, 
a database having medical information storage means stor 
ing information about correspondence betWeen a symptom 
and a medicine prescription, and a medical facility terminal 
Which is installed in each medical facility, has a slot in Which 
the memory card is inserted, and is connected to the database 
through a predetermined line, the prescription determination 
support system being adapted to support determination of a 
prescription for the user carrying the memory card at the 
medical facility terminal, Wherein When the memory card of 
the user is inserted into the medical facility terminal, the 
terminal presents information about a prescription suitable 
for the user and a medicine to be administered on the basis 
of the personal information about the user and the informa 
tion stored in the medical information storage means. 

[0044] In addition, in order to achieve the ?fth object, 
according to the ?fth aspect of the present invention, there 
is provided a prescription determination support method of 
supporting determination of a prescription for a user carry 
ing a memory card at a medical facility terminal by using the 
memory card storing personal information including infor 
mation about a clinical chart of each user and prescription, 
a database having medical information storage means stor 
ing information about correspondence betWeen a symptom 
and a medicine prescription, and the medical facility termi 
nal Which is installed in each medical facility, has a slot in 
Which the memory card is inserted, and is connected to the 
database through a predetermined line, Wherein the method 
comprises the step of presenting information about a pre 
scription suitable for the user and a medicine to be admin 
istered is presented on the basis of the personal information 
about the user and the information stored in the medical 
information storage means, When the memory card of the 
user is inserted into the medical facility terminal. 

[0045] With the arrangement or the processing of the ?fth 
aspect of the invention, a prescription to be applied to each 
user and a medicine to be administered to each user can be 

properly and efficiently determined by using information 
about the clinical chart and prescription of each user and 
information about the correspondence betWeen a symptom 
and a medicine prescription. 

[0046] In order to achieve the sixth object, according to 
the sixth aspect of the present invention, there is provided a 
inhaler for discharging a medicine in the form of ?ne 
droplets and alloWing a user to inhale the medicine, com 
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prising storage means storing personal information about the 
user including information about a prescription for the user, 
a tank Which contains the medicine and has a code for 
identifying a type of contained medicine, a discharge head 
for discharging a medicine supplied from the tank in the 
form of ?ne droplets, and discharge permission means for 
permitting operation of the discharge head only When a 
collation result on the medicine contained in the tank and a 
medicine Written on the prescription indicates coincidence 
upon reading the code. 

[0047] In addition, in order to achieve the sixth object, 
according to the sixth aspect of the present invention, there 
is provided a discharge head control method for an inhaler 
comprising providing the inhaler With storage means storing 
personal information about a user including information 
about a prescription for the user, a tank Which contains the 
medicine and has a code for identifying a type of contained 
medicine, and a discharge head for discharging a medicine 
supplied from the tank in the form of ?ne droplets, Wherein 
said method comprises the steps of collating the medicine 
contained in the tank With a medicine Written on the pre 
scription upon reading the code, and enabling operation of 
the discharge head only When the collation result indicates 
coincidence of the both. 

[0048] With the arrangement or the processing of the sixth 
aspect of the invention, in administering a medicine by using 
the inhaler, a patient can be prevented from loading a Wrong 
medicine and erroneously operating the inhaler, and the 
patient can accurately and easily take a medicine by himself/ 
herself. 

[0049] Other features and advantages of the present inven 
tion Will be apparent from the folloWing description taken in 
conjunction With the accompanying draWings, in Which like 
reference characters designate the same or similar parts 
throughout the ?gures thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0050] The accompanying draWings, Which are incorpo 
rated in and constitute a part of the speci?cations, illustrate 
embodiments of the invention and, together With the 
description, serve to explain the principles of the invention. 

[0051] FIG. 1 is a block diagram shoWing the overall 
arrangement of a medical health management system 
according to an embodiment of the present invention; 

[0052] FIGS. 2A and 2B vieWs shoWing data to be handled 
in the embodiment shoWn in FIG. 1; 

[0053] FIG. 3 is a block diagram shoWing the arrangement 
of a user terminal in the embodiment shoWn in FIG. 1; 

[0054] FIG. 4 is a How chart shoWing inhaling operation 
using the user terminal shoWn in FIG. 3; 

[0055] FIG. 5 is a vieW shoWing the How of a medicine in 
the embodiment shoWn in FIG. 1; 

[0056] FIG. 6 is a vieW shoWing the How of data in the 
embodiment shoWn in FIG. 1; 

[0057] FIG. 7 is a How chart shoWing processing in a 
consultation using a medical facility terminal; 

[0058] FIG. 8 is a How chart shoWing processing in 
medicine supply; 
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[0059] FIG. 9 is a vieW for explaining an emergency 
noti?cation mode; and 

[0060] FIG. 10 is a How chart showing processing for an 
inpatient. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0061] Preferred embodiments of the present invention 
Will noW be described in detail in accordance With the 
accompanying draWings. As an embodiment of the health 
management system of the present invention, a medical 
health management system Will be described. 

[Overall Arrangement] 
[0062] FIG. 1 is a block diagram shoWing the overall 
arrangement of a medical health management system 
according to this embodiment. As shoWn in FIG. 1, this 
embodiment is comprised of a database 100, medical facility 
terminal 110, pharmaceutical company terminal 120, drug 
store terminal 130, and user terminals 200A to 200N. FIG. 
1 shoWs one each of the database 100, medical facility 
terminal 110, pharmaceutical company terminal 120, and 
drugstore terminal 130. Obviously, hoWever, this arrange 
ment is merely an example, and each component may 
include a plurality of identical ones. In addition, FIG. 1 
shoWs only the four user terminals 200A to 200N (to be 
generically referred to as a user terminal 200 hereinafter). In 
practice, hoWever, many user terminals are connected. 

[0063] FIGS. 2A and 2B are vieWs shoWing data to be 
handled in this embodiment. As shoWn in FIG. 2A, the 
embodiment handles the folloWing data as data about each 
individual to be registered: basic data including an address, 
name, date of birth, contact, occupation, place of employ 
ment, and the like, identi?cation data including an ID (a 
number if numbers are assigned to all the people; otherWise, 
an insurance card number or the like), personal code num 
ber, alphanumeric characters such as a passWord, and bio 
metrical authentication data such as ?ngerprint, voiceprint, 
palmprint, face, iris, or retinal blood vessel pattern, health 
insurance data including a number, type, usage log, and the 
like, electronic medical and prescription data (electronic 
clinical chart) for each individual, including a consultation 
record, prescription, medication data, hospitaliZation record, 
case history, family case history, and the like, and data of 
measurement values obtained by a health examination. Data 
of a designated medical facility as the emergency contact 
and inhaler set data (to be described later) are also handled 
as personal data. 

[0064] In addition, as shoWn in FIG. 2B, data handled as 
medical data are: medical facility data including a registra 
tion number, location, contact, registered doctors, facilities, 
and the like, pharmaceutical company data including a 
registration number, location, contact, medicines handled, 
scale, and the like, drugstore data including registration 
number, location, contact, medicines handled, pharmaceutist 
name, and the like, drug data including a drum name, effects, 
cautions, and the like, and inhaler data (not shoWn) includ 
ing data about handling and maintenance of an inhaler. 

[0065] All these data are stored in the database 100. The 
data about each individual are also stored in each user 
terminal 200 in the form of a detachable memory card. 
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[0066] The database 100 is a medical database that is 
installed Within, for example, a predetermined range, e. g., an 
administrative area, and serves to store personal data of each 
resident in this area and medical data. This database 100 may 
be installed in a special facility or designated special hos 
pital in the administrative area. The respective databases are 
connected to each other so that When a given resident is to 
receive a medical treatment in an area other than the 
residence area or moves from the residence area, access to 

necessary data can be made. 

[0067] The medical facility terminal 110 is installed in 
each medical facility and connected to the database 100. The 
medical facility terminal 110 has a slot in Which the memory 
card of the user terminal 200 is inserted. In a consultation, 
a doctor or nurse Working at the medical facility inserts the 
memory card of the user terminal 200 carried by the patient 
into the medical facility terminal 110 to read out personal 
data about the patient Who has visited for a medical exami 
nation so as to use the data as reference data for the 
consultation. The doctor or nurse also updates the data in the 
database 100 and the data of the electronic clinical chart in 
the memory card of the patient on the basis of the consul 
tation result. 

[0068] The prescription data to be recorded at this time 
includes an expiration date. When the patient takes a con 
sultation again Within the expiration date, a neW expiration 
date is set as needed. 

[0069] In the consultation, the doctor refers to medicine 
data as sell as the personal data about the patient. If the 
patient suffers a complication (e.g., suffers a visceral disease 
and cardiovascular disease at the same time), the doctor uses 
the above data as reference data in making a determination 
on prescription contents that are competitive. In such a case, 
the doctor may give the patient the information (informed 
consent) to give priority to the prescription desired by the 
patient. 

[0070] If the DNA analysis result on each patient is 
recorded on the memory card of the patient or database 100, 
a prescription can be determined by using techniques called 
gene diagnosis and gene therapy instead of the conventional 
average/ statistical techniques. 

[0071] The pharmaceutical company terminal 120 is 
installed in each pharmaceutical company and connected to 
the database 100. A person Who Works at the pharmaceutical 
company accesses the database 100 from this terminal to 
check inventory data about medicines in a medical facility or 
drugstore and update the shipment data of medicines that are 
supplied. In addition, he/ she processes production control 
data on the basis of these data. 

[0072] The drugstore terminal 130 is installed in each 
drugstore and connected to the database 100. This terminal 
has a slot in Which the memory card of the user terminal 200 
is inserted. A person Who Works at the drugstore inserts the 
memory card of the user terminal 200 carried by a customer 
into the drugstore terminal 130 to read out customer’s 
prescription data. In addition, the person accesses the data 
base 100 from this terminal to read out the prescription data 
on the customer Who has visited the drugstore and collate the 
data With the corresponding data in the database 100. When 
the tWo data coincide With each other, he/she sells the 
corresponding medicine to the customer. The person then 
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updates the medication data in the database 100 and cus 
tomer’s memory card on the basis of the sold medicine. 

[0073] In this case, if the ID or biometrical authentication 
information of a person Who acts as an alternate is registered 
in the database 100 in advance, a family member, caretaker, 
or the like, other than the patient himself/herself, can receive 
a medicine. 

[0074] If the user makes a contract for electronic com 
merce (EC) With a ?nancial facility in Which the user has an 
account, a credit card company, or the like in advance, 
he/ she can make a payment through the user terminal 200 in 
purchasing a medicine Without actually paying for the 
medicine on the spot. This applies to charges for a consul 
tation and medicine Which are paid to a medical facility. 

[0075] The user terminal 200 is compact and lightWeight 
to alloW the user to alWays carry it. Each terminal is made 
to correspond to a speci?c individual and incorporates a 
detachable memory card storing data about the user himself/ 
herself as described above. The terminal has a radio com 
munication function and an input/output device for support 
ing user’s health management, and is connected to the 
database 100 by radio communication, as needed. 

[User Terminal] 
[0076] FIG. 3 is a block diagram shoWing the arrangement 
of the user terminal 200. The user terminal 200 of this 
embodiment includes a controller 201 including a CPU for 
controlling the overall terminal, an inhaler 202 serving as an 
input/output device for supporting user’s health manage 
ment, a communication unit 203 for supporting radio com 
munication, an internal memory 204 storing control pro 
grams and various data, a memory card 205 storing personal 
data, an I/O interface 206, key sWitches 207 including a 
ten-key pad and various sWitches such as an emergency 
noti?cation (emergency) sWitch, a display/speech output 
unit 208 including a liquid crystal display, microphone, 
speaker, and the like, a sensor 209 for biometrical authen 
tication, and a rechargeable battery (not shoWn) serving as a 
poWer supply such as a secondary battery. 

[0077] The inhaler 202 includes a tank 2022B in Which a 
predetermined amount of liquid medicine is stored, a dis 
charge head 2022A for discharging the medicine, supplied 
from the tank, in the form of ?ne droplets or microdroplets, 
a control unit 2021 for driving/controlling the cartridge 
2022, and a sensor 2023 for reading a code attached to a 
cartridge or tank or detecting the condition of inhaling 
(negative pressure) of the user. The inhaler 202 discharges a 
liquid medicine in the form of ?ne droplets on the basis of 
the ink-jet scheme using heat to form mist or aerosol. When 
the user inhales it, the medicine is administered to the user’s 
body through the lungs. 

[0078] This administration method replaces the adminis 
tration method using a syringe to facilitate administration of 
a medicine by a patient himself/herself and reduce his/her 
mental and physical burdens. 

[0079] The communication unit 203 is arranged to per 
form speech communication based on a proper communi 
cation scheme using the ten-key pad of the key sWitch 207 
and the display/speech output unit 208 and communicate 
data With the database 100 by radio. 
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[0080] Although the radio communication scheme to be 
used is not speci?cally described, the scheme used in a 
currently available mobile communication system (e.g., the 
cell phone system, PHS system, or car phone system), a 
satellite system, or a Bluetooth system may be used. 

[0081] The internal memory 204 may be a read-only 
medium such as a ROM or a programmable storage medium 
to alloW the user to update or change a program through the 
communication unit 203. 

[0082] The memory card 205 is at least re-recordable, 
detachable storage medium such as a semiconductor storage 
medium, MO, CD-R, CD-RW, or compact magnetic disk. 

[0083] The I/O interface 206 is designed to selectively 
connect external input/output devices 250 such as various 
measurement sensors and printers When the user is to 
measure a blood pressure, pulse, blood glucose level, bodily 
temperature, urine protein, or the like or print his/her mea 
surement data. 

[0084] The user terminal 200 in this embodiment is inte 
grated With the inhaler 202. HoWever, this inhaler 202 may 
be a detachable discrete device serving as one of the external 
input/output devices 250 like other medication devices and 
the above measurement sensors. 

[0085] The authentication sensor 209 is a sensor for per 
forming biometrical authentication With respect to the user 
by using a ?ngerprint, voiceprint, palmprint, face, iris, 
retinal blood vessel pattern, or the like to alloW only the 
registered person to use the user terminal 200. 

[0086] Although not shoWn, the user terminal 200 has a 
navigation function of detecting the current position of the 
terminal by using the intensity of a radio Wave received from 
a GPS or a base station in a radio telephone netWork and 
indicating a route to a nearby medical facility or drugstore 
by using map information. 

[Security Measures] 
[0087] The medical health management system of this 
embodiment must be con?gured to satisfactory protect data 
because the data handled by the system are about privacy 
and important medical data. In addition, to prevent any 
medical malpractice and operation error, this system must be 
con?gured to perform failsafe operation. 

[0088] For example, data is preferably stored in the data 
base 100 by a scheme that alloWs only additional Writing 
(additional recording). HoWever, a speci?c person in charge 
may overWrite certain old data upon backing up the data to 
another storage medium. In order to suppress an excessive 
increase in the necessary capacity of the memory card of the 
user terminal 200, data that has aged a predetermined 
number of years may be overWritten. 

[0089] The database 100 sets an access right for each data 
item With respect to each of the terminals to Which the 
database 100 is connected, including the medical facility 
terminal 110, pharmaceutical company terminal 120, drug 
store terminal 130, and user terminal 200. 

[0090] More speci?cally, the medical facility terminal 110 
can access all the data in the database 100, but can Write only 
part of the data about the medical facility, the data of a usage 
log of the health insurance card carried by a patient Who has 
visited the medical facility, the data of a clinical chart, and 
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the data of measurement values obtained by a health exami 
nation and the like. The drugstore terminal 130 can access 
personal prescription data and medication data When the 
memory card of the user terminal of the customer is inserted 
in the drugstore terminal and the IDs coincide With each 
other, but can normally access only data about medicines 
and data about pharmaceutical companies. The drugstore 
terminal 130 can access only data about medicines and data 
about inventory conditions in medical facilities and drug 
stores. 

[0091] In addition, an ID, personal code number, pass 
Word, and the like must be input to operate each of these 
terminals. Biometrical authentication may also be performed 
by using a sensor similar to that of the user terminal 200. 

[0092] Since the database 100 is connected to the user 
terminal 200 by radio, especially strict security measures 
must be taken. The user terminal 200 can access only the 
personal data about the user and can Write only a usage log 
of medicines (medication data) and data obtained by mea 
surement done by the user himself/herself. When the user 
accesses the database 100 from the user terminal 200, 
biometrical authentication is performed by using the authen 
tication sensor 209 in addition to authentication using alpha 
numerical characters such as an ID, personal code number, 
passWord. In communicating data, an encryption technique 
is preferably used to prevent leakage and tapping (eaves 
dropping). 

[0093] In this embodiment, security measures are also 
taken for medicines prescribed to the user to prevent a usage 
error, medication error, and operation error. 

[0094] Every time medication is performed by using the 
inhaler 202 of the user terminal 200, the cartridge 2022 or 
tank 2022B is exchanged With a neW one. Therefore, each 
cartridge or tank is packaged independently to alloW the user 
to easily discern Whether it is opened or not. One of the 
above components may be exchanged With a neW one for 
each medication in accordance With the medicine or dis 
charge method to be used. For the sake of simplicity, 
hoWever, assume that the tank 2022B is exchanged. 

[0095] When only a tank is exchanged for each medica 
tion, a discharge head is used a plurality of number of times. 
In order to ensure high discharge performance, hoWever, 
When a given cartridge is used a predetermined number of 
times or a predetermined period of time has elapsed after the 
cartridge is loaded, a Warning that prompts the user to 
exchange the cartridge With a neW one is preferably pro 
vided by picture or sound. In addition, the discharge head is 
preferably designed such that a heater for generating heat 
energy is disconnected to inhibit the user from performing 
actual inhaling operation. When a neW cartridge is loaded, 
the user is made to input his/her ID or passWord so as to be 
authenticated again. 

[0096] Wrong medicine administration is preferably pre 
vented in the folloWing manner. An optically or electrically 
readable code is attached the tank 2022B. When the tank 
2022B is loaded into the user terminal 200, the information 
of the code is collated With the medicine data Written on the 
electronic clinical chart stored in the memory card 205. If a 
tank containing a medicine contradicting With the electronic 
clinical chart is loaded, the patient tries to take a medicine 
in amount exceeding the dose designated by a doctor, or the 
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patient takes a medicine at improper intervals, a Warning is 
provided by picture or sound, and actual inhaling operation 
is inhibited. 

[0097] Attaching a similar code to the cartridge 2022 can 
also effectively prevent a Wrong cartridge from being 
loaded. In addition, since each cartridge has an electrical 
terminal for connection to the control unit 2021, the type of 
cartridge may be identi?ed by using this terminal. 

[0098] If a used tank is re?lled With a medicine and 
reused, a deterioration in the purity of the medicine or 
bacterial contamination may occur. This can be effectively 
prevented as folloWs. The outer Wall of a tank is made of a 
metal so as to prevent re?lling or the above code is over 
Written or reWritten to prevent a read of the code after a 
medicine is used. Alternatively, tanks or medicines them 
selves may be colored in different colors for the respective 
prescriptions to alloW the user to easily identify them, or the 
entire inhaler portion is exchanged With a neW one in using 
a different medicine to prevent mixture of medicines. 

[0099] Furthermore, to perform administration of a medi 
cine at proper intervals based on a prescription, the patient 
is preferably informed of the timing of administration of the 
medicine by picture, sound, vibration, or the like. 

[0100] In actually operating the inhaler, the user is pref 
erably made to input his ID or passWord to authenticate 
personal identi?cation again. In addition, When the user 
makes an operation error or a device fault is detected during 
operation, the operation of the inhaler is preferably stopped 
immediately for safety. 

[0101] Since the user terminal in this embodiment is 
battery-driven, in order to prevent the battery from running 
out during inhaling operation, the folloWing operation is 
required. The remaining poWer of the battery is checked. If 
one inhaling operation cannot be done With the remaining 
capacity, inhaling operation is inhibited. Alternatively, the 
patient must be noti?ed in advance that the battery Will run 
out after a feW inhaling operations. In addition, if the 
remaining capacity of the battery becomes small, the opera 
tion mode may be sWitched to the poWer save mode in Which 
the poWer consumption is smaller than that in the normal 
discharge mode by, for example, prolonging the discharge 
time. 

[0102] In addition, in order to protect the discharge surface 
(noZZle) of the discharge head and maintain high discharge 
performance from the hygienic vieWpoint, the noZZle sur 
face is capped to prevent a medicine residue on the surface 
from being dried and ?xed and also prevent unnecessary 
medicine from leaking. This cap is preferably integrated 
With a cap for the inhaler. 

[Emergency Noti?cation] 
[0103] The user terminal 200 in this embodiment is made 
to enter the emergency noti?cation mode by continuously 
pressing the emergency noti?cation (emergency) sWitch on 
the key sWitch 207 of the user terminal 200 for a predeter 
mined period of time When the condition of the patient 
abruptly changes or abnormality occurs. 

[0104] FIG. 9 is a vieW shoWing an example of the 
contents of the emergency noti?cation mode. As shoWn in 
FIG. 9, When the user terminal in this embodiment enters the 
emergency noti?cation mode, a menu WindoW is displayed. 
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If the user performs no operation for a predetermined period 
of time after the menu WindoW is displayed, it is determined 
that a serious condition has occurred, and emergency noti 
?cation is performed. In this emergency noti?cation mode, 
an ambulance is automatically called and a noti?cation is 
automatically made to a preset contact point such as a family 
member. 

[0105] The items prepared on the menu screen for emer 
gency noti?cation include a contact to a designated doctor, 
noti?cation of additional medical contents, designation of 
emergency treatment contents, navigation, urgent speech 
communication, and the like. 

[0106] “Urgent speech communication” is done by the 
user himself/herself, if he/ she can make it, to make a contact 
to an emergency facility so as to give information about 
his/her condition or to make a contact to a doctor or family. 

[0107] “Navigation” is the function of indicating a route to 
a nearby medical facility or drugstore or the one Which can 
supply the medicine used by the patient on the basis of the 
medical data stored in the database 100. 

[Cartridge and Tank] 

[0108] A cartridge in this embodiment discharges a medi 
cine in the form of ?ne droplets on the basis of the ink-jet 
scheme using heat. This scheme is basically the same as the 
so-called bubble jet scheme practiced in printing apparatuses 
like printers. HoWever, this scheme has several characteris 
tic features in a discharge head and tank Which differ from 
those of printing apparatuses. 

[0109] For example, a discharge head is made of a mate 
rial plated With gold, ceramic material, or glass material. In 
addition, the arrangement of discharge openings (noZZles) 
and the shape of each discharge opening are changed in 
accordance With the type of medicine discharged and the 
method of medication (e.g., Whether to need to reach the 
lungs or not). 

[0110] A medicine to be contained in a tank may be 
colored to alloW the user to visually check the remaining 
amount, or may be mixed With a saccharide or polysaccha 
ride, Which tends to be scorched, in advance to prevent the 
property of the medicine from being changed by heating. 
Furthermore, the amount of medicine to be contained in the 
tank is preferably determined by adding the amount of 
medicine required for recovery processing performed When 
a discharge error occurs during operation or performed 
before or after inhaling operation to the amount of medicine 
required for one medication so as to leave a certain amount 
of medicine When discharge operation is properly per 
formed. 

[0111] A tank in this embodiment has a double structure. 
That is, an outer Wall made of a metal or the like is integrally 
formed With an inner Wall made of a ?exible member Whose 
shape changes in accordance With the amount of medicine 
contained. This tank differs from an ink tank used in the 
general ink-j et scheme in that it has neither porous absorber 
inside nor atmosphere communication port. 

[0112] Tanks are packaged and supplied, for example, a 
predetermined number of tanks at a time. In this case, 
instruments and jigs such as droppers and sterile absorbent 
gauZes for maintaining discharge heads and caps are pref 
erably packaged together. 
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[0113] As described above, in this embodiment, every 
time medication is performed, the tank 2022B is exchanged 
With a neW one, and the cartridge 2022 is also exchanged 
after a predetermined number of times of medication or at 
predetermined intervals. The exchanged cartridges and tanks 
are effectively recycled in the folloWing manner. 

[0114] Cartridges and tanks are manufactured by a phar 
maceutical company and supplied to patients through phar 
macies belonging to medical facilities and ordinary drug 
stores. As described above, When a patient is to obtain a 
cartridge or tank, he/she inserts the memory card into the 
medical facility terminal 110 or drugstore terminal 130. The 
prescription data stored in the memory card is then collated 
With the prescription data stored in the database 100. Since 
medicine data includes the data of a medicine used in the 
past, Whether the patient has already used the same type of 
cartridge or tank can be easily knoWn. 

[0115] If the patient has used the same type of cartridge or 
tank, he/she brings it With him/her and exchanges it With a 
neW one. In this case, if information indicating Whether the 
cartridge or tank has been collected is also recorded as a 
medicine usage log in the medicine data, collection can be 
done more reliably. 

[0116] The cartridge or tank is collected to the pharma 
ceutical company through a medical facility or drugstore. 
The outer appearance and function of the cartridge or tank 
are then checked. The cartridge or tank that can be further 
used is cleaned, sterilized/disinfected, and re?lled With a 
medicine. After the information of the code on the cartridge 
or tank is reWritten, it is reused. [ 

Inhaling Operation] 
[0117] Processing in actual inhaling operation using the 
user terminal 200 in this embodiment Will be described next 
With reference to the How chart of FIG. 4. 

[0118] First of all, it is checked Whether adjustments for 
the administration of a medicine have been done (step 
S301). This adjusting operation includes the initialization 
step of registering data such as the amount of a medicine for 
one medication and medication intervals (step S302), the 
test inhaling step of determining discharge conditions by 
measuring the amount of air inhaled by each user and a 
pro?le (step S303), and the decision step of checking 
Whether the adjustments are done properly as a result of the 
test inhaling (step S304). 

[0119] This adjusting operation is performed under the 
guidance of an expert, e. g., a doctor When it is diagnosed that 
a medicine must be administered. The measured amount of 
air inhaled, the measured pro?le, and the determined dis 
charge conditions are stored as inhaler setting data in both 
the database 100 and the memory card 205 of the user 
terminal 200. 

[0120] To perform actual inhaling operation, a cartridge 
and/or tank are/ is loaded into the inhaler 202 (step S305). To 
alloW the user to perform the operation, authentication With 
respect to the user is then performed on the basis of a 
combination of one of an ID, personal code number, and 
passWord, and a biometrical authentication means such as a 

?ngerprint (step S306). 
[0121] Before actual inhaling operation, inhalation/recov 
ery processing is performed by using instruments such as an 
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inhaling jig (step S307). The user then holds the discharge 
opening end of the inhaler in his/her mouth and executes 
inhaling operation (step S308). The inhaler starts discharg 
ing the medicine upon detecting the inhalation by the user 
With a negative pressure sensor or the like. While the 
medicine is discharged, the user terminal preferably gener 
ates a signal sound or the like. When a predetermined 
amount of medicine is discharged after the user repeats 
inhalation several times (step S309), the inhaling operation 
is terminated. The end of inhalation is preferably informed 
by signal sound or indication. 

[Driving Control of Discharge Operation] 

[0122] In this embodiment, a liquid medicine is dis 
charged in the form of ?ne droplets on the basis of the ink-jet 
scheme using heat. In this scheme, a driving Waveform is 
formed into a pulse-like shape to control the number of 
droplets discharged on the basis of the number of pulses. 
This scheme is therefore suited to accurately managing the 
amount of liquid discharged. 

[0123] In this embodiment, hoWever, to use this scheme 
for medical treatment, discharging control is performed 
differently from that in a printing apparatus. More speci? 
cally, the printing apparatus prints by discharging ink doWn 
Ward on a print medium such as a paper sheet. In contrast to 
this, the inhaler in this embodiment must discharge a medi 
cine in the form of mist or aerosol and make the medicine 
reach the lungs, together With the air inhaled by the user. 

[0124] For this reason, control must be performed to 
decrease the siZe of each droplet to a siZe much smaller than 
that in the general printing apparatus and reliably discharge 
droplets With such a small siZe by a proper amount. If the 
siZe of each droplet decreases, the kinetic energy of dis 
charged droplets is loW. These droplets need not be dis 
charged in almost one direction as in a printing apparatus, 
and the droplets discharged in various directions may ?y and 
collide With each other. 

[0125] In this embodiment, therefore, driving parameters 
are changed in accordance With the pro?le (pattern) of air 
inhalation. For example, in inhaling air, the amount of air 
inhaled per unit time is large at the start time point, and 
decreases immediately before the end of inhalation. If, 
therefore, the medicine is to be discharged a plurality of 
number of times Within an inhalation time (one to tWo sec), 
different discharging speeds, different driving frequencies, 
and the like are set for the ?rst discharge operation and the 
last discharge operation. Alternatively, the discharge 
scheme, the siZe of each droplet, and the main droplet/sub 
droplet ratio may be changed. The timing at Which these 
driving parameters are changed is preferably stored in the 
memory card in association With the medicine to be used. 

[0126] Furthermore, the pro?les of air inhalation vary 
among individuals oWing to ages, sexes, physiques, and the 
like. For this reason, even With the same prescription, the 
pro?les must be ?nely adjusted (tuned) in accordance With 
the respective users. This operation Will be described With 
reference to the portion described in association With steps 
S302 to S304 in the ?oW chart of FIG. 4. 

[0127] To check Whether inhalation is accurately per 
formed, discharged droplets are preferably monitored by an 
optical detection means or the like. In this case, if inhalation 
is not properly performed, a Warning is preferably generated. 
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As a detection method, for example, a method of detecting 
re?ected light, refracted light, transmitted light, or scattered 
light or a coloring matter or ?uorescent agent mixed in a 
medicine or a method using a laser may be used. 

[FloW of Medicine] 
[0128] The ?oW of a medicine (cartridge and tank) in this 
embodiment Will be described beloW With reference to FIG. 
5. 

[0129] The medicines manufactured by a pharmaceutical 
company are supplied to medical facilities and drugstores. 
Assume that it is required for a user (patient) to take a 
medicine as a result of consultation With a doctor. In this 
case, if, for example, the user visits the medical facility for 
the ?rst time, he/ she receives a medicine for a predetermined 
number of days from the pharmacy of the medical facility 
from Which he/ she has taken the consultation. 

[0130] In the second or subsequent visit With a consulta 
tion, the user receives a medicine from the pharmacy of the 
medical facility in the same manner as described above. At 
this time, the previously received and used medicine is 
exchanged With a neW one, and the data of the neW medicine 
is Written in the medication data on the electronic clinical 
chart. 

[0131] If no consultation need be taken, the user may 
receive the medicine from a drugstore. In this case as Well, 
the previously received and used medicine is exchanged 
With a neW one, and the data of the neW medicine is Written 
in the medication data on the clinical chart by using a 
drugstore terminal. 

[0132] The used medicine received from the patient is 
collected from the medical facility or drugstore to the 
pharmaceutical company and recycled in the above manner. 

[FloW of Data] 
[0133] FIG. 6 is a vieW schematically shoWing the ?oW of 
data in this embodiment. 

[0134] As shoWn in FIG. 6, the health management system 
according to this embodiment has the database 100 as a main 
component, Which manages data in a centraliZed manner. 
The respective terminals also manage necessary information 
in a decentraliZed manner. 

[0135] The medical facility terminal 110 reads out medi 
cine data from the database 100. In a consultation, the 
medical facility terminal 110 reads out the personal data of 
the patient from the memory card of the user terminal 200, 
collates the data With the data read out from the database 
100, and Writes the data of a health insurance card and 
electronic clinical chart in the database 100 and the memory 
card of the patient. 

[0136] The pharmaceutical company terminal 120 reads 
out inventory data on medicines in medical facilities and 
drugstores from the database 100, and Writes the data of 
shipped medicines as shipment data in the database 100. If 
a neW medicine is developed or neW effect is found, the 
pharmaceutical company terminal 120 Writes neW medicine 
data in the database 100. 

[0137] The drugstore terminal 130 reads out prescription 
data and medication data from the memory card of the user 
terminal 200 of the patient When he/ she visits the drugstore, 










