*166166* 1 0 3 JAN 2006 RESPI RATORY THERAPY DEVI CE FOR KEEPI NG THE NATURAL
". RESPI RATORY TRACT OF A HUVAN BODY AND THi | I N ORDER TO PREVENT
THE SCUND OF SNORI NG The invention deal s \ﬁlm Mmure in ac o;ﬁ ce

t her apy-ﬂd%v"rc&é‘

with the generic termof Caiml and a respir, l%r,,y
accordance wth the generic termof Caim2. Suc devices are used for the

treatment of obstructive sleep apnoeay Another applicationis the
prevention of snoring. Known for use in respiratory therapy are so-called
CPAP devices (CPAP = Continuous Positive Airway Pressure) for the
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const ant | yThe@wonbhsmsiybgi@enospheric pressure by a few hPa. Wen a
"patient is breathing in this artificial atnosphere, the positive relative

pressure keeps his respiratory system extended w de enough. Thus a CPAP
device only effects a “pneumatic splinting' of the respiratory system The
breat hing process itself is based solely on the user's own respiration.
Snoring is an indication of a relaxed and narrow respiratory system In the
case of a high flowrate through the pharynx the air pressure will drop

there, because the distance between the air nolecul es becomes greater with
t he i ncr eadeslingpriisn.deals with a procedure in accordance with the generic term of Claim 1

and a respiratory therapy-device in accordance with the generic term of Claim 2. Such
devices are used for the treatment of obstructive sleep apnoea. Another application is

the prevention of snoring.

Known for use in respiratory therapy are so-called CPAP devices (CPAP = Continuous
Positive Airway Pressure) for the generating of a positive airvay pressure. These
devices make air for breathing available in a facemask, with the pressure of the air
being constantly higher than the atmospheric pressure by é .few‘hPa. When a patient is
' breathing in this artificial atmosphere, the positive relative pressure keeps his
respiratory system extended wide enough. Thus a CPAP device only effects a
‘pneumatic splinting’ of the respiratory system. The breathing process itsélf is based
solely on the user's own respiration. ' '
Shorihg is an indication of a relaxed and narrow respiratory system. In the case of a
high flow rate through the pharynx the air pressure will drop there, because the
distance between the air molecules becomes greater with the increased speed. As a
result the relaxed tissue collapses in that area and completely blocks the air path. Due
to the blockage the negative pressure caused by the flow rate disappears, the
respiratory system rears up again and the air will again flow until it reaches a certain
speed. This will then immediately lead to the next blockage. The sound of snoring is
caused by the quick sequence of the blocking and opening of the respiratory system. A
CPAP device increases the air pressure in comparison with the atmospheric standard
pressure (relative pressure) to the extent that the reduction in pressure caused by the
flow rate can no longer effect a blockage and thus prevents the creation of the sound of

snoring.
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result the relaxed tissue collapses in that area and conpletely bl ocks the
air path. Due ., to the bl ockage the negative pressure caused by the fl ow
rate di sappears, the respiratory systemrears up again and the air wll
again flowuntil it reaches a certain speed. This wll ther@3r¥ﬁf§d30@ﬁely

|l ead to the next bl ockage. The sound of snoring is caused by the quick
sequence of the bl ocking and opening of the respiratory system A CPAP
device increases the air pressure in cgnparison wi th the atnospheric
standard pressure (relative pressure)“to the extent that the reduction in
pressure caused by the flow rate can no |longer effect a bl ockage and thus
prevents the creation of the sound of snoring. -*600002* 0 3 JAN 2006-2
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'additional work, because the internal resistance of the device is added to the _
resistance of the 'respir’atory system of the patient. -
Another disadvantage is that the air is warmed when passing through the device and
+ that therefore its relative humidity is reduced. Consequently. the air dehydrates the
mucous membranes. As dry mucous membranes are not only uncomfortable, but also
‘loose their defensive function, it becomes necessary to humidify the air in connection
“with respiratory therapy. Therefore CPAP devices are equipped with an integrated air
humidifier or the air humidifier is installed as additional device between the CPAP
device and the patient. ' '
Further disadvantages of CPAP devices are operating noises, impediments due to the

facemask, hygienic risks and high energy -conéumption.

From EP-A-0 330 740 an artificial respiration device is known as well, which among
other problems also treats sleep apnoea and that consists of a bell dome and a
ventilator, both of which are connected to one another via feeder tubes. Technical
valves and reéulation devices for controlling the function of the ventilator are integrated
in these. The bell dome is placed on the chest of a human body and a rhythmic
alternation between negative pressure and pressure above atmospheric is created
Within the bell dome. This rhy'thr.n, is adjusted to the natural breathing rhythm of the
human being, so that the breathing process is actively supported. '

The main disadvantage of this respiration device is that it is not suitable for the

prevention of snoring noises.



Anot her di sadvantage is that the air is warmed when passing through the

" device and that therefore its relative humdity is reduced. Consequently
the air dehydrates the nucous nenbranes. As dry nucous nenpgaifs 286e not
only unconfortable, but also |oose their defensive function, it becones
necessary to humdify the air in connection wth respiratory therapy.
Theref ore CPAP devices are equi pped wpth an integrated air humdifier. or
the air humdifier is installed as additional devi ce between the CPAP

devi ce and h atient. Furt CE ages of CPAP devices are operating
noi ses, inp Frtbe dnvenian s Raseq oy Oﬁgaja*%ﬁgenarlcgqf@ce&mf andgh ener gy
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controlllngthefunctlon the ventilator are integrate i'n these. The
bell done is pI aced on the chest of a human body and a rhythmc

| . "
reated  wWOhe ARl R SR o PR bPHE MR PR e RSP L °
br eat hi ng rﬂﬁ’?tolﬁrﬂﬂfi)ﬁdﬁ héthetd@waﬁbbd’la'qjlaramertSh@tfeathmsmf@Mdmmg process |s

actively s t iratio deV|
et T SRRk Gehus TS POl AR LY B @8Rl U ey e Bh 8o
2a Ther ef o@pendent @lams BoB. | s based on the task to create a generl C
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By bringing the entire body or preferably only parts of the body, for example the soft-
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- front region of the neck, into a chamber, which has a reduced relative pressure, the

* collapse of the respiratory system is the area of the pharynx is prevented, because in



correspondi ng respiratory therapy device, which allows breathing in free

at nosphere. Further tasks are the abolition of the facemask,. the
reduction of the operating noise, the inprovenent of hygi end AnAN 2086
reduction of the energy consunption. On the side of the process this task

i s solved by the characterising featyres of Claiml and on the side of the
device by the characterising features of Claim2. Advantageous design
possibilities of the respiratory therapy device can be found in the
Dependent tif3tabssthd higher stilie pieaswentof the stamiawkatntosphete saftfe aplirdigg $heof t he
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the spli ntiag i$ ?@Iong@&iﬁcé@sa@y.y sys]tem In the physical sense this process
is a revers 0 e. CPAP principle. that is kn fromt e of
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i nhal i ng of standard at nosphere al so makes the additional humdifying of

the air unt¥CEBEHS§2¥nd t he expense and work of the air hunidifier is no
| onger necessary.

As the respiratory therapy device in accordance with the invention no longer has to
supply the air for breathing, but only has to maintain the negative relative pressuré ina
chamber, the breathing tube can be replaced by a thin suction tube. However, the air
suction ventilator doe not have to move large quantities of air, but only the quantity,
which flows into the negative pressure space due to leakages. The required output of
the suction ventilator can thus be small and can also be supplied by a battery. In
addition, the overall device can be kept quite small, which makes good sound

insulation possible.

There are also advantages in the area of safety. A failure of the ventilator does not
automatically lead to the rebreafhing of COs.. In a case like that the symptoms of
obstructive sleep apnoea would occur again, but that is all that could happen. There
are advantages with regard to hygiene, because the inhaled air does not flow through
accessory parts such as tube and mask and thus there is no formation of condensation
water. That means that the cleaning cycle can be extended significantly. The utilisation

of the device by different patients is safe.

As the design of the device is simple and its production inexpensive and because there
is no risk involved in its use, it also can be used without a doctor's prescription, e.g. in
order to prevent snoring. Devices known for that consist mostly of an object that has td
be carried in the mouth or on the teeth. This can easily lead to accidents, for example,

when the anti-snoring clasp used comes loose and is swallowed.



As the respiratory therapy device in accordance with the invention no

| onger has to . supply the air for breathing, but only has to maintain the
negative relative pressure in a chamber, the breathing tube @ 3nJA 2006
replaced by a thin suction tube. However, the air suction ventilator doe
not have to nove large quantities of air, but only the quantity, which
flows into the negative pressure spacée due to | eakages. The required out put
of the suction ventilator can thus be small and can al so be supplied by a
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3 JAN 2006 4p¢ surface of the neck mask is designed in such way that it is rigid in perpendicular

direction to its surface, but flexible in the expansion direction of the surface. Due to this
feature the surface of the mask is able to expand and contract during nodding |
movements of the head and deform sideways in the case of turning movements of the
head. In this example this characteristic is achieved by the fact that the covering of the
Neck Mask 1 consists of an Elastic Shin 5, for exarhple rubber or another elastomer,

over a sub-structure of stabilising Skeleton Stays 4.

At a suitable point, preferably in the lower region of the Neck Mask 1, the Air Outlet 8 is
arranged in the form of a connection piece, which leads from the outside through the
covering of the Neck Mask 1 into the closed Chamber Volume 7 and via the Suction
Tube 2 is connected to the suction side of the Suction Pump 3.

A Neck Band 9 is provided for the wearing and stabilisation of the correct fit of the Neck
Mask 1, which could also be equipped with a closing device, preferably with a Velcro

closing band.

Via the Suction Tube 2, which is connected to the Air Outlet 8, the Suction Purﬁp 3
creates a constant negative pressure of a few hPa in the closed Chamber Volume 7
during use. This is achieved by a pressure-regulated suction pump or by setting a
particular rpm on the suction ventilator. When leakages occur between the skin of the
patient and the Sealing Device 6, the leakage volume entering the closed Chamber
Volume 7 is sucked off. Neither do head movements cause a change in the negative
pressure of the closed Chamber Volume 7, if the Suction Pump 3 or the used suction

" ventilator have a device for regulating the pressure.



The invention is to be explained in greater detail using the application
.exanple in the following. The related figure shows the structure of an
easily realised possibility. The sanple device consists of a Neck Mask 1, a
Suction Tube 2 and a Suction Punp 3. The Neck Mask 1 is a h@lg-ﬁﬁeﬂu
chanber, which spans the front (ventral) neck region |ike a copula: ﬁI'he
edge of the Neck Mask 1 runs around the region, starting. fromthe chin,
al ong both sides of the lower jaw to tde sides of the neck and fromthere
continues to the front downwards to the upper end of the sternum Along the
edge a Sealing Device 6 is arranged, which Iies on the skin when in use.
I'n this wanstheNegemasisi devers theteatitdesintrivbick Tegien andbatddispemt [$ered@dski n of
the patient and a, cl osed A f of the
neck mask 18 aﬁgngniabrﬁeeg@%y%p%%@%@osﬁ%%@ ﬂgércl Sﬁﬁbﬁﬁmggfgﬂﬁﬁﬁgﬁﬁ?r
direction taspirk®nssysieat ef thepetidnt esadihtediby thdereaspantingstanideett i on of the

surface. Due to thi feature the sur g j I and and
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sub- st ruct yrRaphy Séahi | i sing Skel eton Stays 4. At a suitable point,
preferably in the | ower region of the Neck Mask 1, the Air Qutlet 8 is
arranged in the formof a connection piece, which |leads fromthe outside
through the covering of the Neck Mask |I into the closed Chamber Vol une 7
and via the Suction Tube 2 is connected to the suction side of the Suction
Punp 3. A Neck Band 9 is provided for the wearing and stabilisation of the
correct fit of the Neck v :



Mask 1, which could al so be equi pped with a closing device, preferably with
".a Velcro .closjing band. Via the Suction Tube 2, which is connected to the
Air Qutlet 8, the Suction Punp 3 <creates a constant negative raeailgr of a
few hPa in the closed Chanber Volume 7 during use. This is achieve ‘19 a
pressure-regul ated suction punp or by setting a particular rpmon the
suction ventilator. \Wen | eakages occur between the skin of the patient
and the Sealing Device 6, the |eakage volune entering the closed Chanber
Volume 7 is sucked off. Neither do hea® novenments cause a change in the
negative pressure of the closed Chanber Volume 7, if the Suction Punp 3 or
the used suction ventilator have a device for regulating the pressure. 03
JAN 2006 5 Kt bhtheNpsdy Rbrekence®iyRe.s the entire ventral neck region and at
this point is creating an artificial negative pressure atnosphere using
the cl osed Chanber Volume 7, the respiratory systemof the patient is
splinted by1t|pee§gu@s,@girs@mptaﬁhe standard at nosphere. A drop in pressure
that is caused by the flow in the pharynx of the patient do no |onger |ead,
to a col | apseSYFiamBibeespiratory system Snoring noi se can no |onger be
gener at ed. ?th@ti’HnSPdMupSh obstructive sl eep apnoea can breath freely and

again enjoy, a healthy sleep. 03 JAN 2006 6 List of the Used Reference
Si gns 4 Skeleton Stays

Surface of the Chamber
Sealing Device

Negative Pressure Chamber
Alir Outlet

Neck Band
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| ‘Pressure-resistant Cap 2. Suction Tube 3 Suction Punp 4 Skeleton Stays
" 5 Surface.of the Chanber 6 Sealing Device . 7 Negative Pressure Chanber 8
-Air Qutlet 9 Neck Band 03 JAN 2006 Clains 1. Procedure for ttha JanNegoagt i on
of snoring noises, in which the upper respiratory systemof a human being
are kept open continuously, characterised by the fact that the respiratory
systemis exposed to the pressure of the atnosphere and that the
extra-corporeal area of the respiratory; systemis exposed to an
"artificial negative pressure, whereby the difference between the internal

at nospheri cClapimessure and thé external negative pressure is kept constant.
2. Respiratory therapy device for keeping the natural respiratory system of
a human body free, consisting of a punp and a feeder for producing a
continuous negative pressure, characterised by the fact, that the punp is

a Suction Pug‘p Eﬂ%)e which is connected via a Suction Tube 2 to a pressure
resistant hbl PERFCHYBYOT Hippeeainn G shamNg neisafu fekhigfothy uanpr @sRidpyng t he

natural breal Qe 2 human being are kept open continuously,
characterised by the fact that the respiratory system is exposed to the pressure of the
atmosphere and that the extra-corporeal area of the respiratory system is exposed to
anartificial negative pressure, whereby the difference between the internal
atmospheric pressure and the external negative pressure is kept constant.

2. Respiratory therapy device for keeping the natural respiratory system of a
‘human body free, consisting of a pump and a feeder for producing a continuous
negative pressure, characterised by the fact, that the pump is a

Suction Pump (3), which is connected via a Suction Tube '2 to a pressure resistant
hollow body, which surrounds the human body while keeping the natural breathing
opening free and which at least in the extra-corporeal region of the respiratory system

forms a Negative Pressure Chamber (7).

3. Respiratory therapy device in accordance with Claim 2,
characterised by the fact that the pressure resistant hollow body is designed as a
Cap (1), the edge of which runs around the frontal neck region, starting from the chin,
along both sides of the lower jaw, the sides of the neck and the region of the collarbone
to the upper end of the sternum and is designed in such way it covers the area of skin

surrounded by its edge like a copula, while mainfaining a distance to the skin.



~openi ng free 'and which at least in the extra-corporeal region of the

respiratory system forns a Negative Pressure Chanber (7). 3, Respiratory
t herapy device in accordance with Claim2, characterised by QIaeJﬁ"E@QUBt hat
the pressure resistant hollow body is designed as a Cap (1), the edge of
whi ch runs around the frontal neck region, starting fromthe chin, along
both sides of the lower jaw, the sides of the neck and the region of the
col |l arbone to the upper end of the st&rnumand is designed in such way it
covers the ar f skin surrounded by its edge Iike a copula, while

mai nt ai ni ng a iRRgsRIRier: tBeraRE dewissin ayorg AN @ lBCRIM 3, Respi r at ory ther apy
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per pendi cul WHchyisstable @rPe(R?”FWé'abéwt@Dﬁq é\@éoodmdunfacetdmd inltheetiretth ¢Ffthd he
surface i s fffabd @@obﬂe%btehﬁ&uténo%'n%%n{éﬂyf f the head. 5. Respiratory
t herapy device in accordance wwth Cam char acterised by the fact that
the Pressure-resistant Cap (1) is constructed of a preferably integrated
sub-structure nade of stabilising Skeleton Stays (4) and an elastic Skin 5
lying on top of it, for exanple made of rubber or another elastomer. 6.
Respiratory theReppraieyithasapndevinedn decnrdandetwith@laima, 1, char act eri sed by t he
fact that 2o essure- regul ating

devi ce for tcgg'ﬁer atdle(r?rb}P gn aétih tle%;ﬁenFfr:lb%&%ergs%{apcga%&é&Wétrtﬂ%%ﬂ°c9an be pre-
sel ect ed. preferably mtegrated sub~structure made of stabilising Skeleton Stays (4)and an

elastic Skin 5 lying on top of it, for example made of rubber or another elastomer.

6. Respiratory thérapy device in accordance with Claim 1,
characterised by the fact} that the.Suction Pump (3) is equipped with a pressure-

regulating device for generating and maintaining a negative pressure that can be pre-
_selected.



