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(57) Abstract

An apparatus for training a person to use an inhaler comprises
such an inhaler connected to a processing device. The inhaler
comprises means for detecting when the inhaler is activated for
making a dose of a drug available for inhalation and means for
detecting the inhalation flow through the inhaler. The processing
device comprises means for indicating to the patient how the inhaler
is to be activated in order to make a dose available and means for
urging the patient to perform such an activation. The latter means
are activated when the apparatus is turned on and deactivated when
a proper activation of the inhaler is detected. The processing device
further comprises means for urging the patient to inhale through
the inhaler. These means are activated when a proper activation of
the inhaler is detected and deactivated when an inhalation flow is
detected. The measured inhalation flow is indicated by indication
means on the processing device. A method for training a person
to use an inhaler is also disclosed.
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The present invention relates to a method and an
apparatus for training a patient to use an inhaler.

In order that a breath-activated dry powder inhaler
should release a dose of a drug contained therein and the
dose should reach far enough into the lungs of the patient
inhaling through the inhaler, the inhalation flow must
reach a certain critical limit. Since the patient cannot
tell the difference between an inhalation containing a
dose of a drug and an inhalation not containing any dose
of the drug, it is difficult for him to know whether he
has actually received his dose or not. Therefore, it is
important that the patient learns how to use the inhaler
correctly right from the beginning and also that he and
his doctor can check his use of the inhaler occasionally.

Today, there does not exist any suitable apparatus
for training and checking the use of a breath-activated
dry powder inhaler. Sometimes, an inhaler is connected to
equipment for performing pulmonary function tests (PFT).
The inhalation flow is displayed as a function of time on
a screen, and a doctor assesses whether the inhalation is
correctly performed. However, the PFT equipment is very
expensive and may thus be used only at hospitals and the
like. Furthermore, a person must be present to instruct
the patient, operate the equipment and assess the result.

Accordingly, a first object of the present invention
is to provide an apparatus for training a patient to use
an inhaler correctly, this apparatus being inexpensive and
easy to use and dispensing with the need of any assistance
from trained personnel.

A second object of the present invention is to
provide a method for training a patient to use an inhaler
correctly.
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These objects are achieved by an apparatus and a
method having the features recited in appended claims 1
and'16, respectively.

The apparatus according to the invention provides
interactive directions for the correct use of an inhaler.
The apparatus can be used by everyone without any assis-
tance, since the use of it is self-explanatory. Each step
to be performed is indicated to the patient in turn, and
the inhalation flow is not measured until a correct acti-
vation of the inhaler for making a dose available has been

. detected. The apparatus comprises an inhaler which is

similar to the one the patient normally uses or will use
so that the training is realistically performed.

One embodiment of the apparatus and the method accor-
ding to the present invention will now be described in
more detail with reference to the accompanying drawings,
in which

Fig 1 is a schematic view showing an embodiment of an
apparatus according to the present invention;

Fig 2 is a block diagram, showing electronical compo-
nents of the apparatus in Fig 1l; and

Fig 3 is a flow diagram, showing the operation of the
apparatus in Fig 1.

As appears from Fig 1, a training apparatus according
to the present invention substantially consists of an
inhaler 1 and a box-shaped portable processing device 2,
to which the inhaler is connected by a cable 3.

The inhaler 1 is a Turbuhaler® inhaler, the substance
container of which is empty or holds an ineffective sub-
stance in the form of a dry powder. It has a replaceable
mouthpiece 4 made of e.g. plastics, and a gripping ring 5,
which is to be turned in order to make a dose available
for inhalation.

On its upper side, the processing device 2 is pro-
vided with a switch 6 for turning on the apparatus, and a
plurality of light-emitting diodes 7-11 for indicating the
different steps to be taken as well as the inhalation

wr
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flow. Furthermore, there is a picture 12 of a Turbuhaler®
inhaler with two arrows indicating how the inhaler is to
be operated in order to make a dose available, and a
picture 13 indicafing inhalation through the inhaler.

Furthermore, the training apparatus comprises means
for detecting the activation of the inhaler in order to
make a dose available for inhalation and for detecting the
inhalation flow. Such means may be of the kind disclosed
in EP 387 222 and will be briefly described in the follo-
wing with reference to Fig. 2.

A microphone 16 is arranged in the inhaler 1 close to
an inhalation channel (not shown) therein. The microphone
16 is connected to processing means in the processing
device 2 by the cable 3.

The microphone 16 detects the characteristic click
sound created when the gripping ring 5 is turned, as well
as the sound of the airflow at an inhalation. These sig-
nals are transferred to the processing device 2 via the
cable 3.

A first branch 14 of the processing device, which is
adapted to process the click sound, comprises a rectifier
24 which rectifies the click sound signal. The rectifier
24 is connected to an amplifier 25, which amplifies the

rectified signal to about 1 V. The amplified signal is

input into a puls stretcher 26, which stretches the ampli-
fied signal to a'signal which can be recorded as a valid
activation of the inhaler in a processor 27.

A second branch 15 of the processing device, which is
adapted to process the inhalation flow signal, comprises a
band pass filter 18, which passes a signal within a limi-
ted frequency range. The filtered signal is input into an
amplifier 19, which amplifies the signal to about 1 V. The
amplified signal is rectified and low-pass filtered in a
detector 20 so that the envelope of the signal is obtai-
ned. Then, the envelope signal, which represents the
momentary inhalation flow, is A/D-converted in a A/D-con-
verter 22 before being input into the processor 27. In
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4
addition to the inputs from the first and second branches
14, 15, the processor 27 have outputs'to the LED's 7-11 on
the upper side.

The operation of the apparatus shown in Figs 1 and 2
will now be described with reference to the flow diagram
in Fig. 3. ’

When the processor 27 detects (step 30) that the
training apparatus has been turned on by the pressing of
the switch 6, it turns on all the LED's 7-11 for a short
while and measures the battery voltage to check whether it
is sufficient for performing one or more training cycles
(step 31). If the battery is discharged, the processor 27
turns off the apparatus (step 32), whereas if the battery
is sufficiently charged, the processor 27 turns on the LED
7 to indicate that the gripping ring 5 is to be turned in
order to make a dose available (step 33). When the pro-
cessor receives a signal which represents a proper turning
of the gripping ring 5 as detected by the microphone 16
(step 34), it turns off the LED 7 and turns on the LED 8
to urge the patient to inhale through the inhaler (step
35). When the patient inhales through the inhaler, the
sound of the inhalation flow is detected by the micro-
phone (step 36). The signal from the microphone 16 is pro-
cessed in the second branch 15 and input into the pro-
cessor 27, which determines the size of the inhalation
flow (step 37) and turns on one or more of the LEDs 9-11,
each LED corresponding to a different inhalation flow
achieved. As an example, the first LED 9 may be turned on
at an inhalation flow of 30 1/min, the second LED 10 at
40 1/min and the third LED 11 at 60 1l/min.

The levels at which the different LEDs are turned on
may be changed without opening the processing device 2. To
this end, the processing device comprises a calibration
switch arranged inside its cover. The calibration switch
is operable from the outside of the cover by means of a
magnetic element. To transfer the apparatus to a calibra-
tion mode both the calibration switch and the switch 6

e
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must be activated at the same time. When the calibration
mode is entered, the processor 27 turns on the first LED
9. Then, the turning-on level of the first LED 9 can be
set by feeding a flow corresponding to the desired
turning-on level through the inhaler and, at the same
time, pressing the switch 6. When the level of the the
first LED 9 has been set, the processor turns off the
first LED 9 and turns on the second LED 10, the level of
which may now be set. Finally, the level of the third LED
11 may be set in the same way.

The calibrated turning-on levels of the LEDs are
stored in a non-volatile memory 28, from which they are
fetched when the processor 27 determines which LED(s) to
turn on for indicating the inhalation flow.

Since it is important that the inhaler is held in a
substantially vertical position, at least not deviating
more than 45 degrees from the vertical, when the inhaler
is activated for making a dose available, the inhaler may,
as a further feature, be provided with a position trans-
ducer. The position transducer may be connected to the
processing device 2 via the cable 3. In this case, the
processing device 2 need to detect both the click sound
created when the inhaler is activated for making a dose
available and a correct position of the inhaler during the
activation, in order that it shall turn on the LED 8 for
urging the patient to inhale through the inhaler.

In the embodiment described above a microphone is
used for the detection of the activation of the inhaler
and for the detection of the inhalation flow. Alternati-
vely, other means, such as a pressure transducer, can be
used.

The method and the apparatus according to the present
invention can be used to train a person to use any kind of
inhaler, where first the dose is made available for inha-
lation and then the inhalation is performed. For instance,
the inhaler may be a breath-activated dry powder inhaler,
in particular a Turbuhaler® inhaler.
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1. An apparatus for training a patient to correctly
use an inhaler, which is adapted to release a dose of a
drug when the patient inhales through the inhaler, with a
sufficient inhalation flow, characterised by
such an inhaler (1) without any drug, first means (16) for
detecting when the patient properly activates the inhaler
for making a dose available for release, second means (16)
for detecting the inhalation flow through the inhaler,
third means (7) for urging the patient to activate the
inhaler for making a dose available, fourth means (8) for
urging the patient to inhale through the inhaler when a
proper activation of the inhaler has been detected, and
fifth means (9-11) for indicating the inhalation flow.

2. An apparatus according to claim 1, charac-
terised in that the third means (7) are activated
when the apparatus is turned on and deactivated when the
first means detect a proper activation; and that the
fourth means (8) are activated when the first means detect
a proper activation and deactivated when the second means
detect an inhalation.

3. An apparatus according to claim 1 or 2, c h a -
racterised in that the first means (16) and the
second means (16) are arranged in the inhaler and that the
third means (7) and the fourth means (8) are arranged in a
portable processing device (2), to which the inhaler is
connected.

4. An apparatus according to any one of the preceding
claims, characterised by sixth means (12)
for indicating to the patient how the inhaler is to be
activated in order to make a dose available.

5. An apparatus according to any one of the preceding
claims, characterised in that the first and
the second means comprise a microphone (16).
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6. An apparatus according to any one of the preceding
claims, characterised in that the first and
the second means comprise a pressure gauge.

7. An apparatus according to any one of the preceding
claims, characterised in that the first
means comprise a position transducer.

8. An apparatus according to any one of the preceding
claims, characterised in that the third and
the fourth means each comprise a lamp (7, 8).

9. An apparatus according to any one of claims 4-8,
characterised in that the sixth means
comprise a pictorial indication (12) of how to activate
the inhaler in order to make a dose available.

10. An apparatus according to any one of the pre-
ceding claims, characterised in that the
fourth meahs comprise a pictorial indication (13) of how
to inhale through the inhaler.

11. An apparatus according to any one of the pre-
ceding claims, characterised in that the
fifth means comprise at least two lamps (9-11), each lamp
being turned on in response to a different inhalation flow
measured by the second means.

12. An apparatus according to claim 11, c¢c h a -
racterised by switching means for setting the
apparatus in a calibration mode for setting the different
inhalation flows at which the lamps (9-11) are turned on,
said switching means being arranged inside the processing
device but being operable from outside the processing
device.

13. An apparatus according to any one of the pre-
ceding claims, characterised in that the
fifth means (9-11) comprise means for indicating whether
the inhalation flow was sufficient to release the dose or
not.

14. An apparatus according to any one of the pre-
ceding claims, characterised in that the
inhaler is a breath-activated dry powder inhaler.
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15. An apparatus according to any one of the pre-
ceding claims, characterised in that the
inhaler is a Turbuhaler® inhaler.

16. A method for training a patient to use an in-
haler, which is adapted to release a dose of a drug when
the patient inhales through the inhaler with a sufficient
inhalation flow, characterised by the steps
of
- providing a training apparatus, comprising such an inha-

ler (1) without any drug,

- providing an invitation to the patient to activate the
inhaler in order to make a dose of a drug available for
release,

- detecting a proper activation of the inhaler for making
a dose available,

- providing, in response to the detection of a proper
activation, an invitation to the patient to inhale
through the inhaler,

- detecting the inhalation flow through the inhaler,

~ indicating the inhalation flow to the patient.

17. A method according to claim 16, charac-
terised by the further steps of
- terminating, in response to the detection of a proper

activation, said invitation to activate the inhaler, and

- terminating, in response to the detection of an inhala-
tion flow, said invitation to inhale.

18. A method according to claim 16 or 17, c h a -
racterised in that detecting a proper activation
of the inhaler comprises detecting a correct position of
the inhaler when the inhaler is activated for making a

dose of a drug available.
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