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FIG 1

(57) Abstract: Disclosed is a computer controlled dosage sys-
tem, for dosage adjustment for a mobile, hand held, inhaler
for delivering a dosage of a medicine, is provided. The system
comprises at least one measuring device for measuring at least
one parameter; and a handheld mobile computer separate
from the inhaler, the computer being configured to commu-
nicate with the at least one measuring device and with a re-
mote memory for sending and receiving information to and
from patient medical records of the remote memory for stor-
age in a memory of the computer, and the computer being
configured to receive a manual input for storage in the
memory of the computer. The computer is configured to cre-
ate a data set for setting a plurality of levels of different
dosages of medicine based on the medicine used by the in-
haler, the information from the patient's medical records of
the remote memory, and the manual input; and the computer
is further configured to store the data set in the memory of the
computer. The computer is further configured to generate an
indication indicating a dosage adjustment for the inhaler,
based on the at least one parameter and on one of the plurality
of levels of dosage of the data set, the indication indicating
one of the plurality of levels of dosage of the data set as the
dosage adjustment for the inhaler. A dosage regime generated
by the computer controlled dosage system is also disclosed.
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Computer controlled dosage system

Technical Field

The present disclosure relates to a dosage device. More particularly, the
present disclosure relates to a computer controlled dosage system for administering
pharmaceutical compounds and a dosage regime for the same. The dosage device

may be an inhaler.

Background

In recent years attention has been turned to inhalers. Inhalers are normally
used by a patient in a manner that has been prescribed by a doctor. While this
provides satisfactory results in everyday life, it would be desirable to tailor inhaled
dosage as you go along. A higher dosage may be desirable under certain conditions.
A lower dosage may be desirable under other conditions. It is a problem how to
adjust the dosage to inhale according to the patient’s present condition or changes.
It is a problem how to adjust the inhaled dosage according to the patient’s
environment.

An inhaler is a device that delivers a fixed dosage of medicine. It is a
problem to adjust the dosage when necessary. For example, when to adjust the
dosage is not known to an average patient. What conditions justifies an adjustment
of the dosage and what is the amount of the adjustment is not known to a patient.
How much the dosage should be adjusted, up or down, is not known to an average
patient. While a patient may take more inhalations or less inhalations the
adjustment of the dosage is not known to the patient. It is a problem to adjust the
dosage so that not too much medication is used, but also so that not too little
medication is used. Too much medication (overmedicating) is not good in the long
run and too little medication (undermedicating) will not be sufficient to reach
therapeutic effect for the patient.

A technical restriction is the existing inhalers on the marked and the desire
to provide a system that is compatible with such inhalers. Furthermore, the systems
in place and national law and restriction concerning medical dosage systems put a

limitation on what can be done. To improve evidence-based care, it is desirable, also
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by a National Board of Health and Welfare to address problems such as: close
follow-up and regular symptom monitoring; regular measurements of lung function;
increased education of health care staff and patients; and individualized treatment
plans for all patients. Itis a problem how to automate this so that more patients can
have their individual treatment plans according to recommendations and, in
addition, how it can be provided so that they have it with them wherever they may
need it. The recommended regular measurement of lung function is time consuming
and expensive as it has to be performed several times before and after medication at
a clinic by a trained nurse, and afterwards the result has to be interpreted by a
physician.

The present invention is directed to overcoming one or more of the

problems as set forth above.

Summary

It is an object of the present invention to provide a computer controlled
dosage system. This object can be achieved by the features as defined by the
independent claims. Further enhancements are characterized by the dependent
claims.

It is an object of the present invention to provide a dosage regime for a
computer controlled dosage system. This object can be achieved by the features of
the independent claims. Further enhancements are characterized by the dependent
claims.

According to one embodiment, a computer controlled dosage system, for
dosage adjustment for a mobile, hand held, inhaler for delivering a dosage of a
medicine, is provided. The system comprises at least one measuring device for
measuring at least one parameter; and a handheld mobile computer separate from
the inhaler, the computer being configured to communicate with the at least one
measuring device and with a remote memory for sending and receiving information
to and from patient medical records of the remote memory for storage in a memory
of the computer, and the computer being configured to receive a manual input for
storage in the memory of the computer. The computer is configured to create a data

set for setting a plurality of levels of different dosages of medicine based on the
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medicine used by the inhaler, the information from the patient’s medical records of
the remote memory, and the manual input; and the computer is further configured
to store the data set in the memory of the computer. The computer is further
configured to generate an indication indicating a dosage adjustment for the inhaler,
based on the at least one parameter and on one of the plurality of levels of dosage of
the data set, the indication indicating one of the plurality of levels of dosage of the
data set as the dosage adjustment for the inhaler.

According to one embodiment, the computer may further be configured to
receive an automatic input and the configuration for generating the indication
further is based on the automatic input. The automatic input may be one or more of
the following group: pollen levels, air pollution, weather conditions, biological
parameter, pollen index, lung volume, air flow to or from lung, blood sample, blood
sugar level, body weight, body surface area, environmental condition, humidity, air
pressure, height above sea level, GPS position, recent or future user activity,
nutrition intake, or user data.

According to one embodiment, the measuring device may be one or more of
the following group: a spirometer, an accelerometer, a pulse oximeter, an impulse
oscillometer (I0S), a blood sample device, a flow meter for lungs, a peak flow meter,
a device sampling marker of inflammation, and/or a device sampling marker of
inflammation from exhaled air.

According to one embodiment, the indication may be a text and/or graphic
message on a screen of the computer. The indication may be a dosage adjustment
by one of the following adjustments or by a combination of one or more of the
following adjustments: adjusting the amount of medicine delivered at each
inhalation; adjusting the frequency of inhalations; adjusting the number of
inhalations; and adjusting by adding a further medicine.

According to one embodiment, the computer is a mobile phone and the
configuration of the computer is an application on the mobile phone or an
application in an internet cloud.

According to one embodiment, the system further comprises a reminding

system to communicate when a dosage should be taken, preferably the
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communication is made via a phone, a mobile phone, a smartphone, sms, or an e-
mail.

According to one embodiment, the parameter is added manually by the user
to the system, and/or the system is configured to collect information and/or
parameters from a user’s electronic diary, wherein the information from a user’s
electronic diary comprises past, present, and future information regarding one or
more of the following group: gym visits, exercises, and location.

According to one embodiment, the at least one measuring device is
configured to measure markers of inflammation from the airway of a user,
preferably a fraction of exhaled Nitric Oxide (FeNO), and the system is configured to
use this as the parameter to adjust the dosage of the inhaler.

According to one embodiment, the computer is further configured for
providing reports or logged information regarding the user’s condition based on the
at least one measured parameter for adjusting the dosage.

According to one embodiment, the inhaler is configured to provide a dosage
of insulin for the treatment of diabetes.

According to one embodiment, the inhaler is a powder dose metered inhaler,
an aerosol form inhaler, a nebulised form inhaler, or any kind of dosage delivery
apparatus.

According to one embodiment, the computer is further configured to limit
the dosage for the purpose of not adjusting the dosage to a dangerous dosage or to a
non-affective dosage, avoiding under- or overmedication.

According to one embodiment, a dosage regime for a dosage system as
disclosed herein wherein a dosage of medicine is adjusted to one of the plurality of
levels of dosage of the data set.

According to one embodiment, a computer controlled inhaler system, for
dosage adjustment, may comprise an inhaler for delivering a dose (dosage) of
medicine; at least one measuring device for measuring at least one parameter; and a
computer in communication with the at least one measuring device; wherein the
computer indicates a dosage adjustment for the inhaler based on the at least one

parameter.
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According to one embodiment, a dosage regime for an inhaler system may
adjust a dosage of medicine of the inhaler according to the at least one parameter.
At least one of the above embodiments provides one or more solutions to the
problems and disadvantages with the background art. Other technical advantages
of the present disclosure will be readily apparent to one skilled in the art from the
following description and claims. Various embodiments of the present application
obtain only a subset of the advantages set forth. No one advantage is critical to the
embodiments. Any claimed and/or described embodiment herein may be

technically combined with any other claimed and/or described embodiment(s).

Brief Description of the Drawings

The accompanying drawings illustrate presently preferred exemplary
embodiments of the disclosure, and together with the general description given
above and the detailed description of the preferred embodiments given below, serve
to explain, by way of example, the principles of the disclosure.

FIG. 1 is a diagrammatic illustration of some exemplary embodiments of the

present disclosure.

Detailed Description

FIG. 1 illustrated a computer controlled dosage system, for example a
computer controlled inhaler system. This system is suitable for dosage adjustment
for a mobile, hand held, inhaler (10) for delivering a dosage of a medicine. The
inhaler (10) may be a purely mechanical inhaler, without any electronic
components. The system comprises at least one measuring device (20) for
measuring at least one parameter (24). This may for example be a spirometer
allowing measurement of lung function and providing such a measurement as a
parameter (24) to the system.

The system comprises a handheld mobile computer (30). This may for
example be a mobile smart phone. The computer (30) is separate from the inhaler
(10). The dosage deliverer (10), inhaler (10), does not comprise a computer. This
allows the system to work with any inhaler (10). The computer (30) is configured

to communicate with the at least one measuring device (20). The computer (30) is
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further configured to communicate with a remote memory (40) for sending and
receiving information (42) to and from patient medical records of the remote
memory (40). This allows for a two way communication between the remote
memory (40) and the computer (30). The remote memory (40) is not part of the
computer (30) or the inhaler (10) and is, for example, a large central data base
comprising patient data. This information (42) may be stored in a memory (36) of
the computer (30). The computer (30) is also configured to receive a manual input
(50), and this input (50) may be stored in the memory (36) of the computer (30).

The computer (30) is configured to create a data set (32) for setting a
plurality of levels of different dosages (321, 322, 323) of medicine. This data set
(32) may be a treatment plan according to national requirements or legislation. The
configuration of this data set (32) is based on the medicine used by the inhaler (10),
the information (42) from the patient’s medical records of the remote memory (40),
and the manual input (50). This allows the computer to create a data set that
comprises a plurality of different levels, e.g. green (321), yellow (322), and red
(323), of different dosages of the medicine tailored to a user, but also according to
the patient’s medical records, the medicine and answers to questions asked by the
computer (manual input), and technically fulfilling national requirements or
legislation. Thus, the configuration for creating the data set (32) can be a pre-set
condition, such as a national standard or regulation. The plurality of levels of
different dosages of medicine can be any number, for example, 2, 3,4, 5,6, 7,8, 9, or
more. The computer (30) may further be configured to store the data set (32) in the
memory (36) of the computer (30).

The computer (30) is further configured to generate an indication (34). This
indication (34) is indicating a dosage adjustment for the dosage system, the inhaler
(10), based on the at least one parameter (24) and on one of the plurality of levels of
dosage (321, 322, 323) of the data set. The indication (34) is indicating one of the
pluralities of levels of dosage (321, 322, 323) of the data set (32) as the dosage
adjustment for the inhaler (10).

In one embodiment, which may apply to the entire disclosure, the computer
(30) may have a processor. The configuring the computer may be done by

configuring the processor of the computer (30).
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A technical effect of the computer controlled dosage system, as claimed in
claim 1, is given by how the different components (20, 30) are arranged and how
they are connected, and the way the computer (30) has been configured. This
allows the system to technically provide the data set (32) and technically define the
different levels of dosage (321, 322, 323). It is this technical configuration of the
system that achieves the data set to be generated, not merely defined, and useful for
dosage adjustment. Important is that the system is configured to adapt the data set
(32) to the national legislation or other predetermined rules, making it technically
possible to use the system in real life and integrate the system in the national health
care system. Furthermore, the arrangement of the different components (20, 30) of
the system, how they are connected, can communicate, and how they are
configured, allows the system to provide an indication of the dosage. This indication
may be a level of dosage from the data set. This indication may, as an example and
in a simple form, be a text message, and allows the dosage system, e.g. an inhaler, to
give an adjusted dosage, not too much or too little (overmedicating or
undermedicating).

According to one embodiment, the computer (30) may further be configured
to receive an automatic input (60) and the configuration for generating the
indication (34) may further be based on the automatic input (60). Such an
automatic input (60) may be one or more of the following group: pollen levels, air
pollution, weather conditions, biological parameter, pollen index, lung volume, air
flow to or from lung, blood sample, blood sugar level, body weight, body surface
area, environmental condition, humidity, air pressure, height above sea level, GPS
position, recent or future user activity, nutrition intake, or user data. The computer
may be configured such that the automatic input may be pulled in via the internet or
any other accessible remote data.

According to one embodiment, the indication (34) may be a text and/or
graphic message on a screen (38) of the computer (30). The computer (32) may
indicate, e.g. on a screen or by sound, the adjustment to the dosage and the user may
make the adjustment. The indication (34) may be a dosage adjustment by one of the
following adjustments or by a combination of one or more of the following

adjustments: adjusting the amount of medicine delivered at each inhalation;
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adjusting the frequency of inhalations; adjusting the number of inhalations; and
adjusting by adding a further medicine. For example, a dosage adjustment could be
moving from a first level of two inhalations every morning and evening to a second
level of three inhalations every morning, midday, and evening. For example, a
dosage adjustment can be effected by subsequent actuation of the dosage system,
the inhaler. The system may be configured to provide the user of the inhaler with
information how to adjust the dosage of the inhaler. For example, the system may
inform the user that two inhalations should be taken rather than only one inhalation
each time. For example the system may inform the user that six inhalations should
be taken within 24 hours, rather than only four inhalations. This would allow a user
to take the correct dosage, thus allowing the dosage of the medication to be taken in
the most effective way for the user.

According to one embodiment, the measuring device (20) may be one or
more of the following group: a spirometer, an accelerometer, a pulse oximeter, an
impulse oscillometer (10S), a blood sample device, a flow meter for lungs, a peak
flow meter, a device sampling marker of inflammation, and/or a device sampling
marker of inflammation from exhaled air.

According to one embodiment, the computer (30) is a mobile phone and the
configuration of the computer (30) is an application on the mobile phone or an
application in an internet cloud. The computer may be a part of a smart phone,
tablet, or similar. The configuration of the computer may be the configuration of a
processor within the computer. The configuration may be done by an application
and by providing any necessary hardware.

According to one embodiment, the system may further comprise a reminding
system to communicate when a dosage should be taken; preferably the
communication is made via a phone, a mobile phone, a smartphone, sms, or an e-
mail. This may ensure that a dosage is actually taken, or at least noted.

According to one embodiment, the parameter (24) is added manually by the
user to the system, and/or the system is configured to collect information and/or
parameters from a user’s electronic diary, wherein the information from a user’s
electronic diary comprises past, present, and future information regarding one or

more of the following group: gym visits, exercises, and location. For example, if a
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user has been to the gym, entering that into a dairy, or manually directly into the
system, the system may be configured to take account of that information when
generating the indication for dosage adjustment.

According to one embodiment, the at least one measuring device (20) may
be configured to measure markers of inflammation from the airway of a user,
preferably a fraction of exhaled Nitric Oxide (FeNO). Additionally, the system may
be configured to use this as the parameter to adjust the dosage indication for the
inhaler.

According to one embodiment, the computer may further be configured for
providing reports or logged information regarding the user’s condition based on the
at least one measured parameter (24). This report may be displayed on the
computer itself (on the screen (38)), and/or may be sent to the remote memory (40)
for access by others, e.g. medical staff. This may allow for the system to be
supervised according to national legislation. As a result, information may be sent
back to the system, allowing a modification/improvement of the dosage system, e.g.
by generating a modified data set (32) allowing for improved dosage adjustment.

According to one embodiment, the dosage delivery system, the inhaler (10),
may be configured to provide a dosage of insulin for the treatment of diabetes. As
such, the system may be suitable for any kind of medicine. According to one
embodiment, the inhaler (10) may be a powder dose metered inhaler, an aerosol
form inhaler, a nebulised form inhaler, or any kind of dosage delivery apparatus.

According to one embodiment, the computer (30) may be further configured
to limit the dosage for the purpose of not adjusting the dosage to a dangerous
dosage or to a non-affective dosage, avoiding under- or overmedication. This may
depend on the medicine used and the medicine used may be input to the system as a
manual input, thus the computer may be configured to receive a manual input of
what medicine is used.

According to one embodiment, a dosage regime is disclosed for a dosage
system as described herein with reference to any one embodiment or combination
thereof, wherein a dosage of medicine is adjusted to one of the plurality of levels of
dosage (321, 322, 323) of the data set (32). The system generates the data set (32)
that comprises a plurality of levels of different dosages (321, 322, 323). The dosage
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regime comprises the system indicating what level of dosage should be taken by a
user. As disclosed and explained herein, the system generates a dosage regime for
the user and the medicine in question. In this way the dosage of the medicine may
be given to a user resulting in the most effective dosage given, and avoiding giving a
dangerous dosage or a non-affective dosage.

According to embodiments, the system may be configured to limit the dosage
for the purpose of not adjusting the dosage to a dangerous dosage or to a non-
affective dosage. This may be done to comply with health regulations and/or any
attempted misuse of the inhaler (10).

According to at least one embodiment, the indication (34) may be no
adjustment at all, thus maintaining the present dosage. This would indicate that the
dosage used is the appropriate and effective dosage.

In one embodiment, the at least one measuring device (20) is configured to
measure markers of inflammation from the airway of a user, preferably a fraction of
exhaled Nitric Oxide (FeNO), and the system is configured to use this as the
parameter to adjust the dosage of the inhaler.

At least one of the embodiments provides a computer controlled inhaler
system with the objective to administer pharmaceutical compounds. It can contain
medicine in powder form (powder dose metered inhaler), aerosol form, or
nebulised form. The dose can be adjusted, allowing the dose of inhaled medicine to
be increased or reduced, tailored, to that specific user’s requirements. The dose
adjustment function allows for optimisation of treatment by increasing or reducing
the dose without delay when required. This also reduces the total amount of
medicine administered. The system may comprise the administering device
(powder dose metered inhaler, aerosol form or nebulised form) and may be used for
all medical conditions where inhaled medicine is appropriate.

A dosage may be the amount of medicine given, the administration of
medicine in doses, and/or the number or frequency of doses. Dosage may be the
administration of a drug or agent in prescribed amounts and at prescribed intervals.
Dosage may be the optimum therapeutic dose and optimum interval between doses.

The dose may be electronically controlled via software that adjusts the administered
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dose depending on the at least one parameter. It may take a range of other factors
into account when calculating the dose.

According to at least one embodiment, a computer controlled dosage system
could also be used with conventional inhalers informing the user how many
inhalations to take any day. An example of use is for users with asthma or chronic
obstructive pulmonary disease (COPD), diseases that are characterised by
variability where the dose may need rapid adjustment upwards or downwards.
Another compound that may be administered via inhalation is insulin for the
treatment of diabetes. For example, a dosage for diabetes may be adjusted each
time taken.

Embodiments of the system software may have other uses such as for
example: communicate with the patient’s treating doctor or nurse to inform
him/her of any exacerbation in the patient’s condition; collect information from the
internet or relevant institutions regarding environmental conditions such as
weather, humidity, smog/fine particle levels, pollen levels and take these into
account when calculating the dose. This information can be related to the user’s
geographical location as identified by gps or smartphone location as there may be
local variations regarding proximity to heavy traffic or going to the countryside
where pollen levels may be higher.

According to at least one embodiment, a user may make manual adjustments
either by entering information by hand or letting the device collect information from
the user’s electronic diary about gym visits and/or exercise where the dosage may
need adjustment.

According to at least one embodiment, the system may collect information
from other devices measuring markers of disease. These devices can be anything
from taking simple home blood tests to devices that measure markers of
inflammation from the airway such as for example the fraction of exhaled Nitric
Oxide (FeNO). The latter is useful for patients with allergic asthma. The collected
information, parameters, may be used to adjust the dosage.

According to at least one embodiment, the system may provide reports or
logged information for the benefit of treating medical staff or the user him or herself

regarding the user’s condition as well as compliance to medication.
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According to at least one embodiment, the system may link with the user’s
medical records giving treating medical staff information about the user’s condition
and making dosage adjustments improving treatment.

Turning to some more specific embodiments, the computer controlled
system overcomes one or more problems mentioned above by supporting self-
management of the disease, improving communication between user and healthcare
as well as making health care more efficient while also increasing the quality of
clinical decisions. The system may be an easy-to-use self-management application
with portable spirometry to enable healthcare to better follow guidelines without
increasing number of visits while also reducing number of unplanned visits given
that dosage can be adapted to variable factors over time (lung function, health
condition, weather, pollen count etc.) and given that users’ motivation to follow the
dosage will increase. The user may take control over the disease and experience an
increase in quality of life.

At least one embodiment may benefit asthma/COPD patients and care
providers as well as specialized lung clinics. The may provide more timely and
accurate diagnosis; more efficient organization of the clinical work; more focus on
structured patient evaluation; increased capacity and competence of health care
professionals, particular general practitioners; and improved user education and
self-management programs.

At least one embodiment of the system may provide a user the possibility of
self-monitoring and to achieve disease control. The user will get dosage
recommendations based on variable factors without spending much time with the
application. The dosage system, for example for asthma and COPD, may be arranged
in relatively clear guidelines by international consensus. Specifically there are steps
wherein the gathered information on symptoms, lung function, etc. may be
transferred into information on dosage (e.g. frequency) of medication. The system
will let a user or health care worker know clearly which dosage step they should be
following and thereby improve individualized care. Tailored dosage leads to
reduced risk of side effects. The system may also educate users in self-management
and for example remind asthma patients to take the allergy medication when the

pollen count of their specific allergy goes up. Potentially, the end result will be an
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empowered and motivated user achieving increased quality of life. The improved
communication possibility benefits both healthcare and users. Healthcare can
decide what information they want to collect from the system and how frequently.
The most fundamental biological end marker that may be collected regularly is one
or two lung function parameters. Seeing longitudinal changes of lung function may
improve the quality of decisions made and in addition has valuable diagnostic and
prognostic information. The user will be able to easily access an updated individual
dosage plan if needed without visiting the primary care facility saving time and
money for all involved.

According to one specific exemplary embodiment, the system may comprise
a small lung function measurement device (a spirometer). The cost of this is
comparable to very simple peak flow meters for home use. The spirometer can be
used with a smartphone that will be configured by an application. The data
collected by the system may be visible in the patient’s medical records of the remote
memory. The remote memory may be direct, or indirectly, via an internet based
portal to the national health care. By doing this, information such as, for example,
asthma or COPD, known allergies, medications, weight, and height will be entered
into the app which can then establish a treatment plan according to national and
international guidelines for every patient. The user will be able to measure their
lung function themselves and will receive questions. This information collected by
the system, together with information on for example pollen counts, air pollution
and influenza epidemics, will generate an indication of the dosage. The system may
send data to the health care provider so that for example lung function over time
can be displayed in the medical record at the next visit at the health care provider.
The possibility of contacting the health care system can also be used to automate
procedures like booking appointments, requesting new prescriptions or similar.

According to one exemplary embodiment, the system may comprise a smart
phone, a computer, configured to receive manual data input (for example, age, sex,
anthropometrics, comorbidities, informed consent, answer burden symptoms and
intake of dosage, schedule reminders for intake of dosage, dosage adherence, set
alerts according to information gathered in automatic data input); automatic data

input (for example: pollen levels, air pollution, weather conditions, GPS location,
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data from additional devices); data from additional devices (for example, connected
via Bluetooth, spirometer, accelerometer, registrations of sleep and physical
activity); and hands-on guidance through national service portal to a remote
memory (for example, inquiry to physician, prescription, dosage adjustment,
schedule clinical visits, transfer individual information of e.g. symptoms and lung
function). The computer may display graphs and statistics, and visual a dosage plan.

According to one embodiment, the computer is configured to comprise three
modules: Manual Data Input, Automatic Data Input and Hands-on guidance, as
described above. The module Manual data input may include personal data and
personalized settings for each user. In addition, the system may ask users, at
regular intervals (from daily to monthly basis) to register symptoms through
validated questionnaires. In Automatic data input user-generated data may be
gathered from the portable spirometer together with relevant background
information from external web services. Web services may provide air quality
information of pollen levels, weather conditions and particle concentrations based
on GPS-location or other selected location. In Manual data input, optional alerts are
set in relation to poor air quality. In case of severe conditions, the system may
recommend an alert to be send to a clinic through secure access of Hands-on
guidance.

According to one embodiment, hands-on guidance may provide a user with
information and self-management support through any national portal to any
national health care system. Such service may allow for a two-way communication
between user and health care professionals. Examples on how hands-on guidance
may be used: automatic transfer of user’s dosage plan from the primary source
(medical record) to the system. This may be a treatment plan following national
plans and regulations, provided by a national board of health and welfare; follow a
user’s medical adherence (e.g. based on manual data input); the possibility to set
clinical alerts in case of impairment (symptoms, lung function, environmental
factors or increased need of medication alerts signs of exacerbations); the
possibility of contacting health care provider through inquiries; and transfer
gathered information of biological end markers from the system for clinical

evaluation.
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According to one embodiment, the system may be configured for
measurement of lung function in a more detailed way, and for giving the user
immediate visual feedback and dosage adjustment recommendations. It may also
be configured to provide a possibility of transferring information to a user’s health
care provider. The system may help to automate a dosage plan so that more users
can have their individual dosage plans according to recommendations and, in
addition, as it is provided electronically in their mobile phone, will carry it with
them wherever they may need it.

According to at least one embodiment, the success of a user’s self-
management is depended on dedicated health-care providers or a key individual
who work closely with the treating physician. In other words, users should not be
left alone, and self-management is not a goal itself that replace proactive
involvement from health care professionals. The claimed system may enable
evaluation of user’s symptoms, lung function, intake daily medication automatic
data input of user dosage plan, air quality based on particle concentrations, pollen
and weather conditions. The concept also enables users to send inquiry to the clinic,
schedule appointments and transfer gathered information to a clinic for hands-on
guidance. Furthermore, the system may provide choice of medication and dosage
adjustments. The system may reduce a burden of disease for individuals and
society, reduction of emergency visits.

According to at least one embodiment, the system overcomes one or more of
the problems mentioned above by supporting self-management of a disease,
improving communication between patient and healthcare as well as making health
care more efficient while also increasing the quality of clinical decisions. An easy-to-
use self-management application with portable spirometry will enable healthcare to
better follow guidelines without increasing number of visits while also reducing
number of unplanned visits given that a user’s dosage plan can be adapted to
variable factors over time (lung function, health condition, weather, pollen count
etc.) and given that a user’s motivation to follow treatment will increase.

It will be apparent to those skilled in the art that various modifications and
variations can be made to the system and dosage regime. Especially that one or

more of the embodiments disclosed above can be combined with each other to
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achieve the overall goals with the system. Other embodiments will be apparent to
those skilled in the art from consideration of the specification and practice of the
disclosed system and dosage regime. It is intended that the specification and
examples be considered as exemplary only, with a true scope being indicated by the

following claims and their equivalents.
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Claims

1. A computer controlled dosage system, for dosage adjustment for a mobile,
hand held, inhaler (10) for delivering a dosage of a medicine, comprising:

at least one measuring device (20) for measuring at least one parameter
(24);

a handheld mobile computer (30) separate from the inhaler (10), the
computer (30) being configured to communicate with the at least one measuring
device (20) and with a remote memory (40) for sending and receiving information
(42) to and from patient medical records of the remote memory (40) for storage in a
memory (36) of the computer (30), and the computer (30) being configured to
receive a manual input (50) for storage in the memory (36) of the computer (30);

wherein the computer (30) is configured to create a data set (32) for setting
a plurality of levels of different dosages (321, 322, 323) of medicine based on the
medicine used by the inhaler (10), the information (42) from the patient’s medical
records of the remote memory (40), and the manual input (50);

wherein the computer (30) is further configured to store the data set (32) in
the memory (36) of the computer (30);

wherein the computer (30) is further configured to generate an indication
(34) indicating a dosage adjustment for the inhaler (10), based on the at least one
parameter (24) and on one of the plurality of levels of dosage (321, 322, 323) of the
data set, the indication (34) indicating one of the plurality of levels of dosage (321,
322, 323) of the data set (32) as the dosage adjustment for the inhaler (10).

2. The system according to claim 1, wherein the computer (30) is further
configured to receive an automatic input (60) and the configuration for generating

the indication (34) further is based on the automatic input (60).

3. The system according to claim 1 or 2, wherein the indication (34) is a text

and/or graphic message on a screen (38) of the computer (30).
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4. The system according to any one of the preceding claims, wherein the
measuring device (20) is one or more of the following group: a spirometer, an
accelerometer, a pulse oximeter, an impulse oscillometer (10S), a blood sample
device, a flow meter for lungs, a peak flow meter, a device sampling marker of

inflammation, and/or a device sampling marker of inflammation from exhaled air.

5. The system according to any one of the preceding claims, wherein the
indication (34) is a dosage adjustment by one of the following adjustments or by a
combination of one or more of the following adjustments:

adjusting the amount of medicine delivered at each inhalation;

adjusting the frequency of inhalations;

adjusting the number of inhalations; and

adjusting by adding a further medicine.

6. The system according to any one of the preceding claims, wherein the
computer (30) is a mobile phone and the configuration of the computer (30) is an

application on the mobile phone or an application in an internet cloud.

7. The system according to claim 2, wherein the automatic input (60) is one or
more of the following group: pollen levels, air pollution, weather conditions,
biological parameter, pollen index, lung volume, air flow to or from lung, blood
sample, blood sugar level, body weight, body surface area, environmental condition,
humidity, air pressure, height above sea level, GPS position, recent or future user

activity, nutrition intake, or user data.

8. The system according to any one of the preceding claims, wherein the
system further comprises a reminding system to communicate when a dosage
should be taken; preferably the communication is made via a phone, a mobile

phone, a smartphone, sms, or an e-mail.

9. The system according to any one of the preceding claims, wherein the

parameter is added manually by the user to the system, and/or the system is
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configured to collect information and/or parameters from a user’s electronic diary,
wherein the information from a users’s electronic diary comprises past, present, and
future information regarding one or more of the following group: gym visits,

exercises, and location.

10. The system according to any one of the preceding claims, wherein the at
least one measuring device (20) is configured to measure markers of inflammation
from the airway of a user, preferably a fraction of exhaled Nitric Oxide (FeNO), and
the system is configured to use this as the parameter to adjust the dosage of the

inhaler.

11. The system according to any one of the preceding claims, wherein the
computer is further configured for providing reports or logged information

regarding the user’s condition based on the at least one measured parameter.

12. The system according to any one of the preceding claims, wherein the
inhaler (10) is configured to provide a dosage of insulin for the treatment of

diabetes.

13. The system according to any one of the preceding claims, wherein the
inhaler (10) is a powder dose metered inhaler, an aerosol form inhaler, a nebulised

form inhaler, or any kind of dosage delivery apparatus.

14. The system according to any one of the preceding claims, wherein the
computer (30) is further configured to limit the dosage for the purpose of not
adjusting the dosage to a dangerous dosage or to a non-affective dosage, avoiding

under- or overmedication.

15. A dosage regime for a dosage system according to any one of the preceding
claims, wherein a dosage of medicine is adjusted to one of the plurality of levels of

dosage (321, 322, 323) of the data set (32).
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