EP 2 959 833 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(11) EP 2 959 833 A1

EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication:
30.12.2015 Bulletin 2015/53

(21) Application number: 14753573.6

(22) Date of filing: 20.02.2014

(51) IntCl.:
A61B 5/087 (2006.01) A63B 23/18 (2006.01)
(86) International application number:
PCT/ES2014/070126

(87) International publication number:
WO 2014/128331 (28.08.2014 Gazette 2014/35)

(84) Designated Contracting States:
AL ATBE BG CH CY CZDE DKEE ES FIFRGB
GRHRHUIEISITLILTLULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

(30) Priority: 20.02.2013 ES 201330226 P

(71) Applicant: Hospital Sant Joan de Deu
08950 Esplugues de Llobregat Barcelona (ES)

(72) Inventors:
+ RODRIGUEZ NIEVA, Natalia
E-08950 Esplugues de Llobregat (Barcelona) (ES)

« CABRE MARTINEZ, Jordi

E-08950 Esplugues de Llobregat (Barcelona) (ES)
+ DEL CAMPO GARCIA RAMOS, Enrique

E-08950 Esplugues de Llobregat (Barcelona) (ES)
* FEBRER ROTGER, Anna

E-08950 Esplugues de Llobregat (Barcelona) (ES)
* ALONSO MERINO, Angel

E-08950 Esplugues de Llobregat (Barcelona) (ES)

(74) Representative: Carpintero Lopez, Francisco et al
Herrero & Asociados, S.L.
Alcala 35
28014 Madrid (ES)

(54)

(67)  The respiratory exercise device comprises
means for detecting the respiration of a person and it is
characterized in that said means for detecting the respi-
ration of a person comprises a turbine whistle (3) which
generates a variable frequency sound as a function of
the air flow which passes through the same and a micro-
phone (4) which captures said variable frequency sound
generated by the turbine whistle (3).

FIG. 1

RESPIRATORY EXERCISING DEVICE AND METHOD

The method for respiratory exercise comprises the
steps of obtaining data relating to the respiration of a
person with the previous device, sending said data relat-
ing to the respiration to control means; and applying an
algorithm to said data for calculating the values of the
flows generated by the respiration.

It allows respiratory exercise to be carried out in a
simple manner, even for children.
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Description

[0001] The present invention relates to a device and
to a method for respiratory exercise which allows the
measuring of the air flow and the monitoring of different
exercises.

Background of the invention

[0002] Respiratory physiotherapy is indicated as a co-
adjuvant treatment for many respiratory diseases with
the following objectives: maintain the airways free from
of secretions, achieve good mobility of the thoracic cavity
and maintain good functioning of the respiratory muscles.
[0003] Respiratory processes, which are present with
an increase of secretions, can cause bronchial obstruc-
tion if they are not mobilized with subsequent bacterial
superinfection and possible pulmonary involvement.
[0004] Respiratory physiotherapy is composed of a se-
ries of respiratory exercises which achieve the objective
of cleaning the airway, providing the arrival of air to all
the possible spaces, mobilizing and expelling the secre-
tions which had become stuck and facilitating such that
the air can enter and exit from the airway without any
problems. All of which is going to definitively lead to pre-
venting or stopping a possible deterioration of the pul-
monary function.

[0005] One of the principal problems which conven-
tional respiratory physiotherapy for children poses is its
difficulty in creating adherence in the form of a habit, due
to the fact that the child ends up becoming tired of always
practicing the same exercises.

[0006] Therefore, the need for a device is evident
which allows for a child to utilize it as a game or for an
adult to comfortably utilize it, the air flow being able to be
readily detected and the need for a method which allows
suitable monitoring.

[0007] In addition, devices are known which comprise
a microphone which detect respiratory sounds during
sleep, which are subsequently analyzed in order to detect
possible sleep disruptions. However, these currently
known devices are only geared to detect sleep disrup-
tions, but not to be used as respiratory exercise, in par-
ticular in children.

Description of the invention

[0008] Using the device and the method of the inven-
tion, the drawbacks cited can be solved, presenting other
advantages which are described below.

[0009] According to a first aspect, the invention relates
to a device for respiratory exercise, which comprises
means for detecting the respiration of a person and is
characterized in that said means for detecting the respi-
ration of a person comprise a turbine whistle which gen-
erates a variable frequency sound as a function of the
air flow which passes through the same, and a micro-
phone which captures said variable frequency sound
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generated by the turbine whistle.

[0010] Advantageouslytherespiratory exercise device
of the presentinvention also comprises afilter associated
with said microphone.

[0011] According to a preferred embodiment, the res-
piratory exercise device also comprises an adjustable
valve inserted at one air inlet end.

[0012] Furthermore, advantageously, the said micro-
phone comprises means for sending the data of the cap-
tured sound generated by the turbine whistle, said means
being, for example an antenna, wireless means or a con-
nector.

[0013] The respiratory exercise device of the present
invention preferably comprises an elongated hollow
body, the microphone being located outside of said body
and said turbine whistle being located in the interior of
said body.

[0014] According to a second aspect, the present in-
vention also relates to a method for respiratory exercise,
which is characterized in that it comprises the steps of:

- obtaining data relating to the respiration of a person
with the previously indicated device;

- sending said data relating to the respiration to a com-
puter; and

- applying an algorithm to said data to calculate the
values of the flows generated by the respiration.

[0015] Advantageously the method for respiratory ex-
ercise also comprises the step of storing the values of
the flow generated by the respiration for the monitoring
thereof.

[0016] Preferably the method for respiratory exercise
of the present invention also comprises the step of con-
verting the values of the flows generated by the respira-
tion into real-time moving images, for example into a vid-
eo game suitable for respiratory exercise in children or
in adults.

[0017] Accordingto a preferred embodiment, in the ap-
plication of said algorithm the zero-cross rate (ZCR) is
calculated and a zero-cross rate conversion table is ap-
plied to the flow.

[0018] Using the device and the method of the present
invention, respiratory exercise is achieved in a simple
manner, even for children, using a simple device and a
method which allows the monitoring on the part of a doc-
tor and furthermore allows the respiratory exercise to be
converted into a video game which incentivizes the use
thereof in children and in adults.

Brief description of the drawings

[0019] For a better understanding of what has been
stated, drawings are enclosed, in which, schematically
and only as a non-limiting example, a practical exemplary

embodiment is depicted:

Figure 1 is a sectional schematic lateral view of the



3 EP 2 959 833 A1 4

device of the present invention according to a first
embodiment; and

Figure 2 is a sectional schematic lateral view of the
device of the presentinvention according to a second
embodiment.

Description of a preferred embodiment

[0020] The respiratory exercise device of the present
invention is formed by an elongated hollow body 1 which
defines an air inlet end and an air outlet end and which
comprises an adjustable valve 2 located at the air inlet
end, a turbine whistle 3 and a microphone 4 as can be
observed in figure 1, in a first embodiment.

[0021] A turbine whistle 3 is a whistle which generates
a variable frequency sound as a function of the air flow
which passes through the same such that the greater the
flow that passes through, the greater the frequency.
[0022] Furthermore, the device of the present inven-
tion also comprises connection means for sending the
data of the variable frequency sound generated by the
turbine whistle 3. For example, said means are an an-
tenna 5 connected to said microphone 4 which sends the
data relating to the sound detected, such as the frequen-
cy, to a computer (not shown) or any suitable platform.
In order to not cause turbulences, said microphone is
associated with a filter 6.

[0023] It should be indicated that said connection
means can also be any suitable means, such as wireless
means (Wi-Fi, Bluetooth®, etc.) or any type of connector
(mini-jack, USB, etc.).

[0024] In this way, when the user blows through the air
inlet end, the air flow causes the whistle turbine 3 to gen-
erate a variable frequency sound which is captured by
the microphone 4 which sends the data relating to said
frequency to a computer or any suitable platform.
[0025] In figure 2 a second embodiment of the device
ofthe presentinvention is depicted. It should be indicated
thatfor reasons of simplicity, in figure 2, only the elements
of the device inserted differently with respect to the first
embodiment are shown.

[0026] In particular, the principal difference is the ar-
rangement of the microphone 4 outside of said elongated
hollow body 1 to prevent turbulences affecting said mi-
crophone.

[0027] According to a second aspect, the present in-
vention also relates to a respiratory exercise method
which comprises the following steps:

- when a user inhales or exhales into the previously
indicated device, data relating to the respiration is
generated, in particular frequency values;

- said device sends the frequency values to control
means, such as a computer;

- in said control means, said frequency values pass
through a conversion algorithm in which the zero-
cross rate (ZCR) is detected and a zero-cross rate
conversion table is applied to the flow, preferably in
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I/m; and
- said information is stored for the subsequent moni-
toring thereof on the part of a doctor.

[0028] Furthermore, said method can also comprise
an additional step of converting said information regard-
ing the respiration flow into real-time moving images, for
example a video game such that a child or an adult can
play at the same time as carrying out the suitable respi-
ratory exercises.

[0029] Eventhough referenceis made to a specificem-
bodiment of the invention, itis evident for a person skilled
in the art that the device and the method described can
have numerous variations and modifications and all the
details mentioned can be substituted for other technical
equivalents without extending beyond the scope of pro-
tection defined by the attached claims.

Claims

1. A respiratory exercise device comprising means for
detecting the respiration of a person, characterized
in that said means for detecting the respiration of a
person comprises a turbine whistle (3) which gener-
ates a variable frequency sound as a function of the
air flow which passes through the same and a mi-
crophone (4) which captures said variable frequency
sound generated by the turbine whistle (3).

2. The respiratory exercise device according to claim
1, wherein it also comprises a filter (6) associated
with said microphone (4).

3. The respiratory exercise device according to claim
1, wherein it also comprises an adjustable valve (2)
inserted at an air inlet end of the device.

4. The respiratory exercise device according to claim
1, wherein it comprises an elongated hollow body
(1), said microphone (4) being located outside of said
body and said turbine whistle (3) being located in the
interior of said body.

5. The respiratory exercise device according to claim
1, wherein said microphone (4) comprises connec-
tion means for sending the data of the variable fre-
quency sound generated by the turbine whistle (3).

6. The respiratory exercise device according to claim
5, wherein said means for sending the data of the
variable frequency sound generated by the turbine
whistle (3) comprises an antenna (5), a wireless con-
nection or a connector.

7. A method for respiratory exercise, characterized in
that it comprises the steps of:
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- obtaining data relating to the respiration of a
person with the device according to any one of
claims 1 to 6;

- sending said data relating to the respiration to
control means; and

- applying an algorithm to said data for calculat-
ing the values of the flows generated by the res-
piration.

The method for respiratory exercise according to
claim 7, wherein it also comprises the step of storing
the values of the flows generated by the respiration
for the monitoring thereof.

The method for respiratory exercise according to
claim 7, wherein it also comprises the step of con-
verting the values of the flows generated by the res-
piration into real-time moving images.

The method for respiratory exercise according to
claim 7, wherein in the application of said algorithm
the zero-cross rate is calculated and a zero-cross
rate conversion table is applied to the flow.
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FIG. 2 4
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