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Al RWAY PRESSURE DEVI CE Technical Field s The present invention relates to a
continuous positive airway pressure (CPAP) device, i.e. a device for

suppl yi nowaj g2.esdsnor € usual ly) an air/oxygen mixture at a pdQSiidziouss7(i . e
above atnospheric) pressure, to a patient, and to an air reservoir
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renoval fromthe |lungs by using two | evels of positive pressure. In the

| at t er nodetid: he CIINTISRIOUS AOBITAVE ARV WEBREESSURE DEMIEE s capabl e of
providing up to 100% of a patient''s mnute ventilation. 15 Background Art
A nunber of continuous positive airway pressure devices are al ready known.
Devi ces of Technicdl fFfaldcurrent|y being used In hospitals in first world
countries generally require the supply of oxygen at high flow rates; since
most nodern_hospitals have oxygen on tap and 20 oxggen i s avail abl e
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15 Background Art

A number of continuous positive airway pressure devices are already known. Devices of
this type cumently being used in hospitals in first world countries generally require the
supply of oxygen at high flow rates; since most modern hospitals have oxygen on tap and
20 oxygen is available cheaply, a refatively wasteful use of axygen is acceptable. However,
in less developed countries or in out-of-hospital sifuations, (e.g. in ambutances, on
battlefields, in emergency treatment stations) oxygen is available only in cyinders and 2
high rate of use of oxygen is unacceptable:- the cyfinders simply are emptied too quickly.

25 It is therefore an object of the present invention to provide a confinuous posiﬁve airway
pressure device capable of operating at low flow rates of oxygen, whilst nevertheless
refiably supplying the required airfoxygen mix to a patient.

in order to reduce the rate of the use of oxygen, itis necessary to use a resefvoir
30 built into the device. Thisis because the peak gas flow requirements of patient in
acute respiratory distress can be anything from 60-120 lfitres per minute but
;iractical engineering considerations mean that the gas flow rate through a

1



25 August 2005 portable continuous positive airway pressure device should
be kept below 30 litres per mnute. To nake up the difference between gas
demand and gas supply, portable devices nust enploy a storage systemto

store the gas Ile the patient is in between breaths or | Lhg out.
Any such ‘gﬁg?’% FéTerﬁf}@ﬂyP

8gystem nmust be 5 capable of a substantial [y constant
pressure response, i.e. the pressure of the gas supply2s@aughst 20961 ent nust
not vary substantially whether the reservoir is full, part full or nearly

enpty. A nunber of existing devices use a balloon reservoir nmade of elastic
material or a |o reservoir shaped |ike an ol d-fashioned fire side bell ows.
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the reservoir is kept even. 25 EP 0744184 discl oses a reservoir at |east

partly of elastic material, preforned so that the reservoir Itself
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15
Some designs have been proposed to overcome this problem by providing a constant
pressure response reservoir; see for example German Patent No.s DE 3712389 and EP
0744184. ‘

20 German patent No DE 371-2389 discloses a reservoir of flexible material the upper
surface of which is weighted either by a weight or by a weighted lever. However, the
reservoir does not incomporate any type of stabilizing device to ensure that, as the bellows
is compressed and expanded, the weighting on the reservoir is kept even.

25 EP 0744184 discloses a reservoir at least partly of elastic material, preformed so that the
reservoir itself supplies compression fo its contents. Since the pressure applied by a
reservoir of this design would fluctuate markedly depending upon the volume of gas
contained in the reservoir (i.e. according to the degree of expansion of the reservoir) a
reservoir of this design could not provide a gas at a uniform or substantially uniform

30 pressure.

A further drawback to both of the above described designs is that they relate to relatively

large and complex devices which would be unsuitzble for use outside a hospital
2



25 August 2005 environnment. Russian patent 459243 and CGernman patent DE
410- 7666 both disclose a reservoir in the formof sinple bellows which is
wei ght ed by an upper noving plate. The noving plate can 5 slide towards or

away from te along fixed vertical guides. The guid L.gi d
and extend@?ﬁﬁ?% hei ght of the expanded reservoir, resul ?’?’r{g‘rﬁl;ﬁﬁ@%ul Ky
apparatus which cannot be regarded as portable except bgasughssmosal

envi ronnment | ndeed, a marked drawback of all known designs i's the bul k of

t he equi pnent Sonme of to the devices, of course, are not designed to be
portable at all, but even those devices which technically are portable are
rel atively lemvigenméntagi | e and easily danaged. A device which is classed as
"portabl e" far a hospital environment nmay neverthel ess be conpletely
unsuited to being thrown into the back of a truck or into an aircraft, and
may be too [tusisian padented 39248 aud E@mvanipatent PEf 410-E66tgéndiyclesses regervoir in the
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not in use. The present inventjon provides an alir reServolr apparatus for

a cont i nuouSaPH; Be regarde g portable exeant iy fipspital eméroanenty eser voi r appar at us

conprising: arigid housing protecting an air 25 reservoir, a plate
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to be stored conveniently for emergency use.
15

Disclosure of Invention

It is therefore a further object of the present invention to provide an air reservoir apparatus
which can be incorporated into a continuous positive airway pressure device which can be

20 stowed into a relatively small space and which is robust and easily portable when nat in
use.

The present invention provides an air reservoir apparatus for & continuous positive airway
pressure device, the air reservoir apparatus comprising: a rigid housing protecting an air

25 reservoir; a plate amranged to apply a uniform pressure on the air reservoir, irrespective of
the degree of inflation of the air reservoir, said plate being connected to the housing by a
substantially non-distortable expandable frame, which can expand or contract to permit
movement of the plate only in a single plane, as the air reservoir respectively inflates or
deflates.

As used here in, the term "air” includes air, oxygen, air/oxygen mixtures and
mixtures of air and/or oxygen with other gases and with therapeutic drugs or gene
therapy or other preparations.



PCT/ Nz02/ 00057 25 August 2005 Preferably, the plate is fornmed as one side
of the housing, so that when the air reservoir is deflated, the plate can
be secured to the housing to conpletely enclose the air reservoir. The

pl ate na%ﬁ(ggﬁ@g)?ggid sheet of material or, if it is not nemﬁw‘m{,gr t he

plate to proof, may be formed fron1a rigid mesh or ot openwor k
material. 5 Preferably also, the air reservoir is made 24 adgddt egod! e
non-elastic material. The present invention further provides a CPAP device
i ncorporating the above-described air reservoir apparatus connected by an
air supply hose to a delivery device. 10 Gas supply to the device of the
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t he device re‘sen Invention wmth a 20 w de bore hose (i.e. a hose
of dianeter betvveen 30-55 mminternal dianeter), since the corrbl nati on of
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of breat hi na patirent 1s I pendent of the fresh flowrate. 25 A
further asgewo:mmmgwewmwmw 38 dg e‘j%trl bed devi ce,

used n conbination with wi de bore hose, nay be used to deliver drug

t herapy and gene therapy, and hyperbaric treatnments,. and.to ro.i e
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even one which is hand pumped e.g. an inflatable mattress.

The device may be used with standard bore hose (intemal diameter approximately
22 mm). However, it is preferred to use the device of the present invention with a
20 wide bore hose (i.e. a hose of diameter between 30-55 mm internal diameter),
since the combination of the device and wide bore hose provides apparatus in
which the imposed work of breathing on a patient is independent of the fresh gas

fiow rate.

25 A further aspect of the present invention is that the above described device, used
in combination with wide bore hose, may be used to deliver drug therapy and gene
therapy, and hyperbaric freatments, and to provide portable CPAP to treat alfitude
sickness and acute pulmonary oedema (e.g. heart failure and fung injury).

30 The device also is useful in intra-/post-operative app!icetions where the patient has an
increased oxygen requirement, (typically due to smali areas of lung collapse). Further, the
device is useful in the treatment of all cases of chronic airflow limitation or chronic airways

4



25 August 2005 di sease (e.g. asthma). For energency/battlefield use, the
device may be fisted with chem cal absorbent or bacterial/viral/other
biologically active particle filters, to protect the patient from 5 toxic
gases andanah ebbgdsegi cal weapons. Brief Description of the Dpaip&aeiy way
of exanple only, a preferred enbodi nent of the present invention Is
described in to detail wth reference to the acconpany»ngygistpoogs, in
which: Fig. 1 Is a diagrammatic plan view of the device of the present
invention set up for use Fig. 2 is a plan view of part of the device of
Fig. I on an enlarged scale; 95 Fig. 3 is an isonetric view of the support
fram ng of dibeaste{s.geastims) g. 2, on an enlarged scale; Fig.s 4 and 5 are
sectional side views through the device of Fig. 2, showing the device in
use; 20 Fig.s 6 and 7 are di agrammatic side and Elan views respectively of

a pr ef er r edFeregiargagey/tsttiefied uzs, e dejce saysbefittedwith gbgmical abgerbaniAr o
ting dip, . Eig. 9 f i ew icn_Qf (Fi ¢ 4 d 11
oL 09, O BhctsfafudiBel Rl SR bR or] 6 1dordlt R fefedOrngty

with adifioalegasey padadr bolggicaltwdapmmsng; and Fig. 12 is a diagrammtic
sectional side view of a nodified formof the device of the present
invention. 5 WD 02/089886 Best Mdes of Carrying Qut the Inventi-on

PCT/ NZ02100RHéf Presitription 28 @ie Bedwiridshig to Fig. 1 of the drawings, a device
2 in accordance wth the present invention conprises an air reservoir
apparatus 3 (shown in outline only), which in use is connected

By way of example only, a preferred embodiment of the present invention is described in

10 detail with reference fo the accompanying drawings, in which:-

Fig. 1 is a diagrammatic plan view of the device of the present invention set up for use;

Fig. 2 is a plan view of part of the device of Fig. 1 on an enlarged scale;
15 Fig. 3 is an isometric view of the support framing of the device of Fig. 2, on an enlarged
scale;- '

Fig.s 4 and 5 are sectional side views through the device of Fig. 2, showing the device in

use;

Fig.s 6 and 7 are diagrammatic side and plan views respectively of a preferred weighting
device;

Fig. 8 is an exploded side view of a mounting clip;
Fig. 9 Is a front view of the clip of Fig. §;

Fig.s 10 and 11 are sectional side views through a device similar to that of Fig. 2, but wrlh
a different type of suppoait framing; and

Fig. 12 is a diagrammatic sectional side view of a modified form of the device of the

present invention.



5 by an air supply hose 4 to a delivery device in the formof a facemask 5.
The facenmask 5 may be of any suitable known type and does not form part of
the present invention. Different delivery devices nay be used, depending
upon the gj ces. For exanple the delivery device mask
or a nnutﬁ%f%%%ﬁkggtlonally In conbination with a io nasg?ydlp% or even an
endotracheal or tracheotony tube. The air reservoir appasauggst2oos shown in
greater detail in Fig.s 2-5. The apparatus 3 conprises a housing 6 which
contains a support framng 7 surrounding an air reservoir 8  The housing 6
Is in the formof a shallow rectangul ar case with parallel, opposed fl at

i des 15 9. B0s+ fibiiel deChPiiia O 1hgaafishe! ¥ from the rest of the

housi ng, a ar e e nousing only by the support framng 7 and
by four catches 11 | ocated at the comers of the housing (Fig. 2 only). In

use, the hqus | refi admetm Sabriaase With aieprosdr anedtico
bt the Sqié@fbl Hﬁ}thoﬂfﬁ & | A heP BraWinh, p
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may be achi eved |n any conveni ent nanner- for exanple, the side 10 could be
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or |ower suhé detiery dviceimaytbeenaid maskot @ rrtmthpmua K@w@na!l?riebenmm withige

wei ght i 9 s st i us used, as hereinafter
descri b¥d. r}é@ E@HQ é'{%'tls'gd prere é:.gfa%cz% 7 Snﬁ“?eessential) that the side

10 i s wei ght ed evenly An access port 12 is forrred in one of the sides

g,elg or ;gdm %%ﬁﬁ#gﬁ%?%e %EW srP& ﬁgﬂﬁ.ﬁ s @65 " 355 %%986
PCT/ NZ02/ omp:ﬁesmwngdwmmooam e@p porttiranyog ¥ smnwlmareﬁw\'@‘r e

10. The porﬁflﬁo.%gaig o Sﬁfé@g cmwwh ], ifpied IEGUESd

around the e ure and ate 1 whi ch

externafd y %.dﬁe\ﬁhemﬂt%m@ ﬁ@%@%@@m@ﬁﬁ@fﬁ'@ '%F'@W angrigsrpuresrind® on
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housing (Fig. 2 only).

in use, the housing 6 lies fiat on side 8 and the catches 11 are released so that the side

20 10 can move towards and away from the side 9 as indicated by amows A and B in Fig.s 4
and 5. The housing 6 may be made of any tough, impact resistant, fightweight material;
preferably, the sides 9,10 are made of a transparent material.

The side 10 is weighted or fitted with removable weights, up to a total weight of
25 about 4 kg. The weighting may be achieved in any convenient manner:- for

example, the side 10 could be made of a heavy material and/or could be fitted with

weighted strips (not shown) along its edges and/or could be provided with pockets

on its upper or lower surfaces into which weights could be inserted. Preferably,

the weighting system illustrated in Fig.s 6 and 7 is used, as hereinafter described.
30 However, it is preferable (but not essential) that the side 10 is weighted eventy.

An access port 12 is formed in one of the sides 9,10, fo allow access into the interior of

the housing 6. The port 12 may be formed in either of the sides 9,10; in the embodiment
6 _



5 substantially dust proof. The support fram ng 7 connects the novabl e side
10 to the foced side 9 in such a way that the novable side 10 can nove
only in a single plane and at all tines during its novenment towards or

away frompld@ssods, © remains parallel to the side 9. Thus, plhazasiiiast
framng 10 7 nust provide a rigid and non-distorting hinge which supports

the novable side 10 evenly. As shown in Fig. 3, the sw@ipmugust 2e08 ng 7
conprises a first rectangular frame nade from two pairs of parallel
opposed rods 66,67 secured between coner bl ocks 68, and a second 15
rectangul ar frame made fromtwo pairs of parallel opposed rods 69, 70
secur ed betm\mmed;dherpohl 'tmlsﬁoﬁrfad il rsidef 10 sﬁ‘hapdﬂgéa@ndsﬁsmméradaleﬁ@;padéd

"t er connectig B Sl PSR i Ble b8 SCaRPhyfica TRt Z’?tni’?‘gj“?%‘e A
descri bed. tich is ¢ternaliy saewy thraada‘drta epgagecnedTashondieg s@a threaddermedsm the
conprises g,eubol '8@#@ %ﬁ ghin ?%aﬁnbfwﬁ ﬁsoscr&\krédm Enaoéqﬁe ipBit O 2e@Ch

of two adj acent sl 7la, 7 The rods, 7 of the first
frane afd tswbstasdsldustoresf. t he second frame are rmunt ed in the bearings
of the correspondi ng bl ocks. 25 The support framng 7 shown in Fig. 3is

nmount ed between the paral | el opp Si 0 of the reservoir
appar at us hidi&§ Emipg d connegiy '?Magﬁ“fq?emsl &Eeﬁ’ﬁ?drﬁ"gﬁélﬁﬁ"d%@(’f@%l@tto
the Upgert&ﬁ%h@&@h | bf@ﬁd@f‘lol;%éﬁh\w%ohhﬁ?w k fﬁrﬁ’eamﬂélﬂtﬁl@dﬂﬁn@ltﬂmv@hw
secure 0 e omer surface c_of. eac o air
of hinge arlpwards q" gG%*WPSB?@P@W&W%@ ﬁ%hﬁ p?fﬁﬁ?ﬂ‘g'

t he cor{oesmomhstq:rbwdeaé ngm%mdmammg/nhgdwmnbmmmmmueama 40 the
ot her end. Eaph pair of hinge arns 72,73 is nounted between the first and

second fr&€8Yadj acent the bl ocks 68, 71. Each pair of arms is formed with
a stop (not 7 WO 02/089886 PCT/N Z02/ 00057 25 August 2005 shown) to

o £ on | ARG hEG e Rdt Bpte Bl Avitiepbodar i feadipm

line, sincewbolpairs ofpatalie] @pposdabrods 6667 srcured between comir biocksds, anska sepond | n

giﬁnect SURRAbufal 3 mEde BER\tnd $ird of pSaflei UpHlodRf Vot 690 dRell bBRRaN! CN
comer blocks 71. The fiust and second frames are spaced apart in a direction
perpendicular fo the planes of the rectangles, and interconnected by eight pairs of hinge
arms 72,73, as hereinafier described.

20 In the rectangular frames, each of the comer blocks 68,71 comprises a cuboid block with
a ball 'bearing (not visible) set into each of two adjacent sides 68a, 68b, 71a, 71b. The
rods, 66, 67 of the first frame and the rods 69,70 of the second frame are mounted in the
bearings of the corresponding blocks.

26 The support framing 7 shown in Fig. 3 is mounted between the parallel opposed sides
9,10 of the air reservoir apparatus housing (see Fig.s 4 and 5) with the side 10 rigidly
secured to the upper surface 68¢ of each of the blocks 68, and the side 9 rigidly secured
to the lower surface 71c¢ of each of the blocks 71.

30 Each pair of hinge arms 72,73 consists of a flat plate which is pivotally mounted on
the oonespondmg rod at one end, and pivoted to the other hmge arm at the other
end. Each pair of hinge arms 72,73 is mounted between the first and second
frames adjacent the blocks 68,71. Each pair of arms is formed with a stop (not

7



the novable side 10 to the fixed side 9 in such a way that the novabl e side
10 can nove only in a single plane and at all tinmes during its novenent
towards or may fromthe side 9 renmmins parallel to the side 9. The pairs
of hinge arns 72,73 maintain the first frame in a plane parallel to that
of the seawomogossme at all times during novenent, and the RSP énent of
two pairs of hinge arns between each opposed pair of rogsaidust beogirst and
second franes prevents any swaying or distortion of one frame relative to
the other. The configuration and arrangenent of the frame 7 described above
wi ||l expand and contract easily, with mnimal friction. Further, because
the frame 7 is braced 15 at each coner by the bl acks AN r wi ||
not di st or shawnhdbrevere e hinge Fom gv x?’étﬁﬂg@ga'se‘srﬂgg\‘ﬂgi trg? IQF %ﬁ’ gg @%s
stability [s i IhiH§E lielihthes bame M@ rilgad line simedbisur e
to the ai rpﬁ%‘égwgiwrmgﬁ&Eghﬁ%?gaﬁﬁéjaﬁfgﬂggcri bed, and if the frame 7

di storts owosidjmn tive bingesindkprsiventié frofrmeellappig: pr essure applied to the
reservoir 8 will be uneven. It Is inportant that the frame 7 maintains this

stability 20 even when subject to external forces, e.qg. en the device is
bei ng usedir osa thesupport freting €5 proisles 2ahgid ?"QG'BF‘H"S?H&EQ Eﬁ]’@? f”i”l&ﬁ&ﬂ?“e ape

n plan (eyf LILANGHCAT0 Aind BASAREDIn SRS Oivapthatitelmoeiie sidottoabanovenal

shape, but 'S 1 hportan at, whatever the shape of .the fr it..25
renmai ns st ablydn arsingle glaseand & all imgs duriagsits F‘BH%".‘B#M? OF@@%?E?"?% a
bag made o ' @ X LR &F Hrkeedrme T3 rmbintdrcthe fist frapb i,

pr ef er abl ybtr%gkwgﬁ,wge%n%pgﬁﬁ? The irrmr eservoir 8 i ﬁogmaﬁ_‘é/vith
a series ob plepagaralieldophataek ther serond; frane 7l ey Auing Hgvglﬁ? ag&em
reservgpr Li.8s. : 1 HivgeoaHie behisshleseh bppasedipalr of tois gtthp En h of
t he in?\gr P‘c‘)l?ﬁg a tooff t gﬁlrsggfervoi,r I 5,30 .rei for%ﬁ%w%%ioﬂeﬁani ng rib
(shown in fseeom &ames PIGYERA 2BY SWAYR oF Yeiaop FLO%Y, of - each I nner fold,
to ensure that the reservoir keeps its shape even when expanded. 8 WD

02/ 089886 PCT/ Nz02/ 00057 25 August 2005_ [t ul d-b ' 2D UL

sti ff eni ng Tepsoaguraien ang arARgengR;ef b‘q %@%%e@?ﬁ%?gﬁﬁwpﬁ?ﬁ)f,
rather tha ' Qﬁ?"ﬂ ity i, Fofhestethusethe framed isitwaced,
the sti ffe%r\%w es" TR MLl

|t er nofs 1 aitidbahasareni tharkidoke B8 b the B il 0Tk SREDIEARE heR o o
webs may be o oxtended as shown in Fig.5. This stabllity is very important, because in use
the side 10 applies pressure to the air reservoir 8, as hereinafter desciibed, and if
the frame 7 distorts or sways to one side or the other, the pressure applied to the
reservoir 8 will be uneven. 1t is important that the frame 7 maintains this stability
20 even when subject to external forces, e.g. when the device is being used in a

moving vehicle.

The frame 7 could have a different shape in plan {e.g. triangular or hexagonal) and/or a
different cross sectional shape, but it is important that, whatever the shape of the frame, it

25 remains stable and undistorted in all positions. |
The air reservoir 8 is a bag made of a flexible but non-extensibie shest material such as
Mylar; preferably the material is fransparent. The air reservoir 8 Is formed with a series of
concertina pleats around its edge, so that the collapsed reservoir lies flat, but the
expanded reservoir retains its shape. Each of the inner folds 8a of the reservoir is

30 reinforced by the stiffening rib (shown in fig 5 only) which extends around the outside of
each inner fold, to ensure that the reservoir keeps its shape even when expanded.



arranged as spaced parallel sheets extending across the width of the
reservoir, which are tensioned as the reservoir expands, and so hold it in
shape. By using a non-extensible material to formthe reservoir and using a

vertical l tng to weight virtually no energy is |ost o the
i e

reservoir I's contrasts wth current devices that us

mat erial s and/or sprung bellows systenms. This thereforesmugusizoes any
addi ti onal work of breathing inposed by this Invention. The air reservoir 8
has a tubular Inlet 22 forned integrally with the bag at the | ower 15
surface of one end of the bag. The inlet 22 may sinply be push fitted onto

a connect Orlﬁ {vHBEi Ko pEdisB b Dudd ShfAingHRUS btRér iARATA Yighoddntonlnd Bie rdker®irng
6. Preferably, however, the inlet 22 is nounted using a nounting clip as
shown i n Fiflget, @thasdhan usingseparste FETEA%y views of the inlet 22 of the air

reservoir 8 wth the housing cutaway for 20 clarity. As described above,
the inlet 22 is a _shqort tube secured .to, or,_forned integrally .t air
reservoir anstead of.Ards ag‘%ﬁ?‘bm\‘ ﬁ'ﬁer%‘gewfﬂ fibsy the ﬁfé%'”%ﬁ a¥b%x%'ﬂffb?ma€§%
(Fig. 85 OnhiirialkdihfordingwBs inady uithe daimstriatarial s dheorekkivbia pEbse habsipiay bé
formed in one portion of. a upti.n | i, 92, ' Lp 92 i SO
U- shaped i & \ﬂseﬁ&a_ce%ﬁgla{ﬁ S?tsgﬁfg“ﬂﬂgraéﬂ%glge Wg{]&ﬁg{ﬁggﬁ?ﬁgﬁ% ﬁrlzind

t he ot her demnsiosédastheaesavtinegeings,apdsexhofd binst@ge.f ormed with a centre
hol e 94 of the same dianeter as the inlet 22, for access to the inlet 22 by

the connector tube 23. The nmounting dip 92 is pivotally nmounted in the
housi ng on By psingta sioreéxtehsibin maeria tefor®he resenlir andeusing & verfically ascergdiggdi p

92 can pi voQt . t he L | . EX . Lg. 8
vost 11 R eV erd) i of he & thé rEivry B it Uith Gufert- 2
connect ed tdevides trehnuset oubbeu yeatedals |and/dresprusg thelows fsystems. o Thishiberafpret
tube is fol " o ' é,)ﬁoheinlet 22 and the
channel 91 @hﬁ@?%ﬁ@ﬂ%@@@rﬂﬁgm 2 8833%’8?3& NZ02/ 00057 25

August 2005 the side 9. in this position, the plate 93 di ps over the

adj acent e eBErvair fdthed! IRte withethe | 41 Ghél e
The advantgg% %Ir t he mﬂasp%%sqdfa%@gizn@?%hat itI r%lges &!&%t I ckness, of
i

t he hou§i ngusfaps of e esdsfdbe bagi The inleti2eamay simrivbe push M2 CoPNeLIR ot
be reduced,y;58984Mach B RicdAkrodgh an aperture 24 in the housing 6. Preferably, however, the

inlet 22 is mounted using a mounting clip as shown in Fig.s 8 and 9.

Fig.s 8 and 9 show views of the inlet 22 of the air reservoir 8, with the housing cutaway for
20 clarity. As described above, the inlet 22 is a short tube secured to, or formed integrally
with, the air reservoir 8. The inlet 22 is formed with a rim 90 around its outer edge (Fig. 8
only); this rim 90 is pushed fiited into a U-shaped channel 91 formed in one portion of a
mounting clip 92.
The mounting clip 82 is also U-shaped in side view:- one arm of the U provides the
25 channel 91, and the other consists of an outwardly convex plate 93 formed with a centre
hole 94 of the same diameter as the inlet 22, for access to the inlet 22 by the connector
tube 23.

The mounting dlip 92 is pivotally mounted in the housing on a pivot (not shown) at the
30 base of the U, such thatthe clip 92 can pivot between the position of Fig. 8 and a position
at 90° to Fig. 8 position. In the position of Fig. 8, the inlet 22 is accessible and can be
connected to the connecior tube 23. In the posttion of Fig. 9, the inlet fube s folded flat
onto the side 9, with the plane of the inlet 22 and the channel 91 parallel to the plane of

g



S restrict the flow of gas out of the air reservoir 8. Thus, the housing 6
in the dosed position nmust accommodate the dianeter of the inlet 22,
resulting in a relatively bul ky housing unless the inlet 22 can be turned
t hrough 90 degrees by using the clip of the present invention. io The

inl et 25,hr@msbdse oxygen/air supply is formed in the connBCTDRUZ/HIE 23

adj acent the housing 6. The other end of the hose 4 is gasdustdogs the
inlet 26 of the mask 5. The hose 4 |Is a tough, very light, fledble wire
reinforced wide bore hose, preferably made of transparent materi al
typically, the tube would have a dianeter of the order of 41 mMmm The wire

reinforcing prevents kinking of the hose 15 and allo t he ..ho
conpr essednhalseoo. tsthisepayithn, theplaie AP AP 8YH F‘%ﬁg%qfaeﬁﬁgﬁ ch i &ge \t}vlé) Sgﬁ’ﬁo re

hose is inportan ' LR3I M zes the pressure drop that occurs
with trangy%ﬁ“%ﬁ%ﬁagmou%ﬁpﬁ%b?hs iration obv‘i:tgt' n‘% %%eaf%eﬂlo&w digh
fresh gas Treasvaritageot the meunting gipc Bihghilediges Ehh‘ (5%0s pOSitI_Vg al rway
pressure deyi %%ggﬁ%it%rﬁ:-lﬂ% 8aRitherdirane et 20f catiBotrivg retihess], beaawpea tiis wedldy 20
speaki ng, THe W i i ] -

h

ore hose used in this,ipventi itioh/ 16
of the s prrestist thedflaypol 9ps eghofdhe F‘Eﬁ%ﬁe"fﬂ”e%ltﬁ?%g&'ﬁ ggﬁéh&ﬁ?tgg%gﬁ? t he
addi ti ongl m gocgmmfga@[_gtém aﬁnietegaxetﬁﬁbmet b2, mmtiﬂg“nmng rejatrrvgiyi hu!::s;s]hoi:;;e
m ni m zed. e use_of wide pore e has - i t
devi ce al swi@%ﬂlﬁé‘"@%ﬁ%ﬂg‘? (’5""8%‘??'1\78?'9 @[ﬁ%@%t@gﬁ“@*ﬁdggﬁanyaagem
whi ch can ?@eﬁl@ddvered using netered dose inhaler technology. The agent is
h

del i vered rough a port 27 in the hose 4. This technique is not |limted
to agents related directly to the lungs:- providing the product is O%e
t9“eat ed

“which ¢an bRea bedrbin giote nggeﬁfa&rﬁsbﬁplyphrgmrm int fhe iseaReEan e
via system c absorption., gent.s whi an be ;
met ered doadjdcenttiae h@nﬂnaﬁ-motfﬁste“&f of %&Wl‘ﬁfﬁ%ghgﬁ?{ Qﬁlﬁ%"gﬂc ge 25
bronchodi | gt ors n h. a6 A, fBKibR! wiry rainford Mdrs bess
PCT/ NZ02/ Og?%?%é 5@&‘@%@8‘% %%%@ed proteins, .pe tiﬂcéie%é@md 4 have @
macr onpl ecybes, phéfeeatiiyt miare of itansparenddnaterialifeitallye e fubs WM,
adm ni stered throu contin 0S4 L. i i<liAHE of therhbseh
A R A

45 and allows the hose to be compressed along its length, for compact storage. ihe
use of a wide bore hose is important because this minimizes the pressure drop
that occurs with transient high flows during inspiration obviating the need for high
fresh gas flows. Hose typically used in present continuous positive airway
pressure devices has an internal diameter of 22 mwm; thus, comparatively

20 speaking, the wide bore hose used in this invention gives only ab01.1t 1/16 of the
pressure drop in conventiona! breathing hoses. As a result the additional work of

breathing imposed by the breathing circuit is minimized.

The use of wide bore hose has the further advantage that the device also can be

25 used to deliver to the patient's lungs any agent which can be delivered using
metered dose inhaler technology. The agent is delivered through a port 27 in the
hose 4. This technique is not limited to agents related directly to the lungs:-
providing the product is one which can be absorbed by the lungs, other parts of
the body can be treated via systemic absorption.

Agents which can be administered through metered dose inhalation indude (but are not

limited to) drugs such as bronchodilators, gene therapy agents, -and appropriately
10



5 high a proportion of the agent is swept straight through the device
entrained in the gas, and is not passed through to the patient. Wth this
invention the fresh gas flowrates nay be as |low as the patients mnute

ventil ati h|s about 5 to 10 litres per minute. Rather n sinply
wei ghti nd%r?é’% We 10 of the device by making it of a heav m%’ PP " or

co fitting it with weighted strips or simlar devices, 79 aiQiskkby5t he

wei ghting device shown in Figs 6 and 7 is used. As shown in Fig.s 6 and 7,
the side 10 has a springloaded drum 80 nounted in the centre thereof. The
drum 80 can be rotated in a clockw se direction to reduce tension and in a

15 counter p%}ﬁ‘g&é% Brotdind, %%H( 428 2h8 mderdiR@ssndensi on; preferably, the upper

surface of e drum 1s nmarked as a dial (not shown) so that a user can
select the tension setting required. A first cable 81 is anchored at one

end to a PQUtbred? doBe LiRRaILOYEENtS | EAndt B éﬁeeu@,u@dnﬂusterbeokh&rugm%nm@uél ey
83 secured to,_ the_ underside of .the side 10 gﬁsredsﬁ one .si de cif 20

the circunPEPENE EWaYHTESYS S wWhidh, apgte. RS hege
end to & paigh a Hbpation e thetayent i shasp? sﬁélghh&rdtghmgewdzesdnmmrid tive mcond

pul l ey 84 segured to t under.si de,. of ide 1 t.he, 0 |t Sld
Phe. o um s~ prkPeeRdyrodd B s beadt, Wi Pl fivgf feaiin SR v ieg

ci r cunf er e heasdbwtdscthd pafie@® miilie vemtidtion adéichpis iahow 532 ,10%tres per rﬂumnte.t ed
vertically below the pulleys 83,84. 25 The cables 81,81 a, are nade of a

t ough but non-elastic substance with a high resistance to abrasion (e.qg.
Kevi ar) . Tlmt!am'rthag sim;ﬂxdimghimg th eidérimf #e devics kyrmakingit obdheayy 8lt8ithor t he

wnen ¢ SAIERB 1 3R SeiBlfel R of Kl BolDS, el e NoBRRTAGI SN

fromthe suF@ssan.dewaedd by the support framing 7 (shown
diagrammatically only), the cables. 81,81 a rotate the drum 80 against the
force of the spring |oading. Thus, the force of the sprl ng 11 WD 02/ 089886
PCT/ Nz02/ 0@6FhowrsinAig:s & ane(l the sidel 1§y a springioadedidaam 80 mousies|inthegentsy o

pull's the Sﬁéi%;; h%\éﬁirﬁ%ot@ﬁ be! {Beaed in aaHBblRﬂsé‘En'éﬁoﬁ%JhHﬁé@ﬁhsibﬁth“ ng

the side 1 ve descri bed device is used as | ows: - the housing 6
i s supfert eaugler closkwisgglingelion to increase tension; preferably, theupperswfaoe of the drum

is marked as a dial (not shown) so that a user can select the tension setfing required.

A first cable 81 is anchared at one end to a point 82 on the lower side 9 of the housing,
led around a pulley 83 secured o the underside of the side 10, and secured to one side of
20 the circumference of the drum 80. A second cable 81 a is anchored at one end to a point
85 on the lower side 9 of the housing, led around a second pulley 84 secured fo the
underside of the side 10 on the opposite side of the drum 80 o the pulley 83, and secured
to the opposite side of the circumference of the drum 80. The anchorage points 82,85 are
located vertically below the pulleys 83,84.
25
The cables 81,812, are made of a tough but non-elastic substance with a high resistance
to abrasion (e.g. Keviar).

The spring loading on the drum 80 tensions the cables 81,81a; the spring loading
30 is adjusted by rotating the drum 80 as described above. When the air reservoir 8
(not shown) is inflated to move the side 10 away from the side 9, supported by the
support framing 7 (shown diagrammatically only), the cables 81 81a rotate the
drum 80 against the force of the spring loading. Thus, the force of the spring

11



5 and the catches 11 are released so that the side 10 is free to nove away
fromthe side 9. The weighting on the side 10 (e.g. the |oading inposed by
t he springl oaded drum 80) is adjusted in accordance with the |evel of
continuous positive airway pressure required. A higher pressure requires
extra weMPOMAES8A supply of oxygen (typically froma cyl i HEuNZBPML: 5
pressure of 150 atnospheres regul ated down to 4 atnospheEg Asguat 2068 cyl i nder
outlet) 1o is connected to a Venturi 31 and to a humdifier 32 and then to
the Inlet 25. The oxygen/air mx admtted through the inlet 25 fills the
hose 4 and inflates the air reservoir 8, pushing the side 10 away from

side 9, |nthed|rct|on.of B( 4 and 5). th
reservoir W%? @Haglsb%c\ffl‘ﬂlgs d; %1 %‘r%‘é‘g‘.'u{ri'g %'de et%vp'%.taééﬁl% §d|ec
governed bycfifgatefi s§@vsRnblo whighting dussidediove 33. Typically the air
pressure In the 15 reservoir is of the order of 5 to 30 cmof water. To

avoi d over pressuring the system and causing patient injury, a pressure
relief valyge %ﬂ;oiré dbbdrived deticé Reusdedsss fallowBhehd/batsing 6 Elsupporta orsity sidwd.ai r

W th mxes w teox enf
bet weerf 30%“6 ?/‘?j}e ‘5‘% %?]%g Gﬁggﬁg?tﬁe %?M%ﬁ' %y@éy
condi ti on. Tl?éea\f@jlﬁiﬁgyon tﬂeesndéem (&g maﬂdddmg mosewmtgn @ﬂmwﬁdmrﬁﬁiﬁst or
val ve set a l.evel e ?esgﬁﬁ r%ur aced
by any of #P%ﬁﬂén@fcm aﬁ%o&'@@%ﬁqg@andl ng eV| CES. hghhgé %ﬁghders
require anhlgﬂdlr piessale ngmsmmmwnmmélsuaﬂygf@@geﬁﬁmsﬂbwaEﬁ'ﬂdﬁ'@ﬂuse
of a hum di r :ilm.,gé t may
be advisa fes?éﬁgela ff%teétﬁegﬁh ﬁﬁﬁ%gw%ﬁ ensat | ;Fér?aggﬂse![ [Mﬁgggﬂse't)cool
al ong the isecg‘adecteﬁ te lee Veotse . 31Cand éthta bunidifier 33sansothen; f@ethﬁliﬂ'ﬁa% pré&¥sure
devi ces ca I $o28 linfidfisGhe SPRRsB9
adequat el ygﬁ@%g%g'lf:l eﬁ@ﬁe@w rekﬁ%?ﬂfg?”é ?taa'?gs usegﬂ? n thi sm“3
| nvent i on pusting dpe smnqnmmfmm@dq %ﬂ“%ﬁ) prgw; B (Figsdaand ). (e
patient i ”RJ?},Q dlHie Wpénds U nm@m himgysm aiidhes
ﬁ% gqﬁl ent | nh

normal | y. aes t he oxygen/alr mxfI ws fromt se
t hrough’ t his gwemedzby@nemtamg then adhausk wivenes. pM"ﬁW PER&‘?S f?ﬁ'ér‘}ﬁ i ght

over p?aeSSHaf% Qs @d JRRE5E BB A SPWRRH5To aboidbestiresififiy the syster| sasur e
above at nosp erlc |n t he reservoi r 3 da-i] 4. %ﬁs |L easier for the
causing patient injury, a pressure reli isii%ed in

The Venturi 31 extrains room air which mixes with the oxygen from the cylinder 30. The
mixture may vary between 30% oxygen and 100% oxygen depending upon the patient's

20 condition. Preferably, the Venturi_ outflow Is through a threshold resistor valve set at a
level above the CPAP level. The Venturi 31 may be replaced by any of a range of
airfoxygen blending devices. However, these blenders require an additional high pressure
medical-grade air supply.

25 The use of a humidifier 32 is optional. However, if a humidifier 32 is used, it may be
advisable to heat the hose 4 to prevent condensation as the gases cool along the length
of the tube. Current continuous positive airway pressure devices can require fresh gas
flows in excess of that which can be adequately humidified. The lower fresh gas flow
rates used in this invention allow optimal humidification.

The mask 5 is fitted to the patient in known manner. With the mask 5 in-place, the patient
breathes normally. As the patient inhales, the oxygen/air mix flows from the hose 4
through the inlet 26 of the mask 5 and into the patient’s lungs. The slight over pressure

12



patient to breathe and hel ps to expand the patient's lungs nore fully.
Further, the additional oxygen in the m x increases the proportion of
oxygen avail able for uptake into the patient's bl oodstream 5 Because the

reservoi r?ﬁ’o{@?%‘a substantially constant pressure, this mnimzes the
r

pressure he devi ce when the patient inhales. Wen PQENHROPR
exhal es, the exhaled gas is expelled through the exhauspsyagus 28350f the
1o mask 5. The slight over pressure in the hose 4 and reservoir 8 prevents
t he exhal ed gases from passing back into the hose 4. The exhaust val ve 33
I's of known type and conprises a flap 35 biased into position by a spring

36 to d | Ll teri I : : I
oxhal ed gadke pieel BRI SicBiterioPl Gl BeAf B LHA Atk 4nalits t Biior Br B O
direction qiatiant dov eathe apkhelpndovapaed be suegententyngs Irsue Jully. 1Butthereleape
through outd@kschbl RIGNViInthe mbBiciiabéd the3fobsrtil bEGkyREN boaikbleqyY ditskeViAlov e

to open at a predeterm ngﬁ gas pressure; tﬁereafter, t he pressure remains
const ant arife PeHERbigedstregm. t he gas flow. Because the device of the
present gl nventi on can be operated at very lowflowrates (e.g. 5 20

litres/mn), the consequencges .of any |eaks in the system (whether fro

et ect s | n BeRUEP 6y FERPRHOR dS G 2 REPSSENOSTRET FrAsHiEn dS dPBie:
face nast) mesdute o kithe devitowhdrethe patiértithaldy. ef erabl y, therefore, the
circuit includes pressure sensors and audi ble and/or visual alarns which

are triggered if the pressure falls below a predeterm ned | evel. 25 The
type of exhameh tiverpsitert erichlesnthebadaiedigas is expelled tispehithe edapgivaivati afithe At

| ow gas . flow, rate t use of an. e val ve, whi ch. qpen n,expiration

onl'y (0. 4, Be.cRbe vontaRe BiesSlhs i 45 Rhet 340 Mk o%ierit el PRl Ton

and reducegdsks fodrampassiafy bacie iice titehhosg. 4. THheustiaost valvedddvis affkndvint type\gnd

provi des a ci ' | ._chara I S | h NOVE :

" Mapl eson ,&%ﬂixﬁgg%i %ﬁ%%@@%@spﬁﬁ %'ﬁ?e%s(tﬁcglogezg{é’r%‘% %#lgé}m arr

t rademar k \drif@dngSHENGg aetisledih Hub do diliparaxheledagases Jatleaeatbraugl e valve by

preventing BN . Qﬁg&& | | L1 es

conmmonl y usperggﬁ{'/&?g@ne n?ljli)'{r%? om"%%?%@ﬁwwwl%gust

2005 15 to escape through outlet 37 (Arrow C). The spring 36 is selected to allow the valve to
open at a predetermined gas pressure; thereafier, the pressure remains constant and
independent of the gas flow. '

Because the device of the present invention can be operated at very low flow rates (e.g. 5

20 litres/min), the consequences of any leaks in the system (whether from defects in the air
supply hose or, more commonly, from leaks around the face mast) could be serious to the
patient. Preferably, therefore, the circuit includes pressure sensors and audible and/or
visual alarms which are triggered if the pressure falls below a predetermined level.

25 The type of exhaust valve used may be varied to suit specific applications. At low gas
flow rates, the use of an exhaust valve which opens on expiration only {e.g. a threshold
resistor valve) improves carbon dioxide elimination and reduces the chance of
rebreathing. The use of a valve of this type provides a circuit which has the same
characteristics as the known "Mapleson A" circuit. The threshold resistor valve sold under

30 the trademark VITAL SIGNS has been found particulady satisfactory for preventing
rebreathing.

it should be noted that the fixed orifice valves commonly used by conventional home
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CPAP systens are not effective at low gas flowrates i.e. gas flow rates of
between one and three tines the patient's mnute ventilation. However, for
gas flows greater than 20 Ilitres per mnute, a fixed orifice valve is

sati sf act knovvn types of fixed orifice valves, tion with
known var%ﬁ% Hw generation technol ogy, nmay be used th"Q’Z;? "‘ﬁ” vice

of the present Invention. To replace the air reservoir 85Aubest@0abe 14 is
renmoved, and the reservoir detached from the tube 23 and lifted out of the
housing 6 through the port 12. The new reservoir is inserted in the same
way, connected to the tube 23 and the plate 14 replaced. 10 Figs 10 and 11

illTustrate @ag,pl { é}é%&gﬁggé@% o WP QAL ﬂh{v R9e. @ BhP)iled &Beﬂ@a%@. one

figures, the supo ramn ribed w t erence to Fig. | s replaced
by fram ng ansatheeetimgs rtfg@aatwas gEnge vegilation) Hou@veaé‘ebs?% 6‘W thape0

support f ra@‘e%g pef h@mé e&?&éwuhﬁée uélv@F@aaugfé&@ytm kARGE type® P EKed Bfigeal | y
paral | el ecure ri ght ang es , @EQ&]W\D Shor?%lg mers%¥ twqQ, sets
of four ri giaivesaii eorabiRaiorvitdc NN tedoglogy may hepsed Wit ¢ h
a flat gpp%egéh@@em%@gemmvéh@ndly secur ed to the inner surface of the
side 10. Each corner piece 15 is rectangular in cross-section with the

face adjacent the underlying fram ng nenbers cut away and Its | ower coner
17 hinged tTo réfladdhectlr resenvoind, e plaidet4 isi remolved rndghepeseeralr. debzmhéd Gromer

pi ece 16 has th e S e.corre nd|n goner |

surface of %ESJHE%%“%%o‘%@i PP&?HQJ?O&Q tp8 t% ?ﬁ'%é'%é reTL"‘lr}‘Zu:"éi ®of
the side 9.insdbai inphesamonay, ﬁnneﬁedﬁtmih&ﬂmbqa%amméplzﬁe ihd regobeted.o t he
correspondi ng fram ng nmenber. 25 30 Each fram ng nenber is made up of two
conpl i nnt ary triangul ar cross-section conponents (see for exanple

conponent s.Fig#, 10 &nidnd Fiilystrité ) ars elftamativet fogat dfesuppbrd figming:  Aspshwwl(On theset he
fol ded do osit r = ' ;
conponent s Tae S aubBi g dsotbds HHEELANII Plo. 8 858036 bi Faming
above descrinbdel ofubipged stigsnoh(naterial,aee slesnribede belawe Fﬁbﬁrﬁtpm ftamg ghisn

of the movaBEBEI 1 b bl @P"%hﬁ%?i*‘&m"%@gﬁ'% o b e,

such thea dortiveghptier membasiy twoisgis of our sighirgly ovws pisces 15

Each comer piece 15 is formed with a flat upper surface which is rigidly secured to the

inner surface of the side 10. Each comer piece 15 is rectangular in cross-section with the

face adjacent the underlying framing members cut away and tis lower comer 17 hinged to
20 the comesponding underlying framing members.

Each corner piece 16 has the same shape as the corresponding comer piece 15; the
lower surface of each comer plece 16 is rigidly secured to the inner surface of the side 9.
The upper comer of each corer piece 16 is hinged to the coresponding framing member.

25
Each framing member is made up of two complimentary triangutar cross-section
components (see for example components 18, 19 in Fig. 11) secured together along one
apex 20. In the folded down position shown in Fig. 10, the triangular cross-section
components fold together to form a parallelogram in cross-section.

30

The above described support framing operates in the same manner as that shown in Fig.
3 and provides a rigid non distorfing hinge which permits movement of the movable side
10 relative to be fixed side 9 only in a single plane, such that during its movement, side 10

14



al ways remains parallel to side 9. PCT/Nz02/ 00057 25 August 2005 A nodified
version of the device is shown in Fig.s 12. Except as specifically
described, this nodified version is the same as the version first

descri beqvoﬁ,zﬁ;g,gggﬁrl ng to Fig. 12, an air reservoir appar atrﬁléw/ﬁuo
p Lose 4

connected by an air supply hose 4 to a face mask 5. The air sup

may be heated by a wire 50. The air reservoir apparat g Sudis 2005 extra
conpartnment 51 built into the base of the housing; a multi bladed fan 52
and an associ ated power unit are nounted in the conpartnent 51, giving a
conpact devi ce capable of supplying air with substantially |ess noise than

a conventi QRgdys fndiROPaRRS® sidgdor s supplied to the fan 52 through an air
i nt ake (not shovvn) formed in the conpartnent 51; the intake system may

include an air filtering system If an airloxygen mx is required rather
t han pl ai n saodifidygasioh of Spddviceds ishotwvhdn Fig.é ¢2. Fxcept tasepedinally tewribed 1

th h 15 t,53.. Th ) fill th

i panson i BN Vatsiof fng shmBlas e LOKMHTRIRIGADEN 1115 1hS Feomr oLt
The speed ®efedmngftaifid32may aib eesprvel ebparatusshisaionfedteshivy @ dieslpplyiose 4 toa
pref er abl yfgh& pg%ﬂ %0'1*6%%@&%%8% q msg%%rﬁeaeéa sg ARRS4bE FildCai a%ewo@w

rate fromt nmeasur | ressure drop over a fixed | ow
resi st ancegppatatas Sohas goueda @mﬂl‘m’@i@lfflbblllﬁ W@Orf@ﬁ ibase Ofl'lﬂ'@ Basingi a muiti

measur errentb%] ﬁ %gdagooarpggtg&ig{ed#a rﬁﬂﬁﬁﬂa ﬂBuﬁtQ@%rftﬁQcHRbé’r&néd?ﬁlf

manner be noted that ment of the present inven |on
pr ef er abl ycpﬁ@afigeﬁﬁﬁ@@hh%fm 3éfn éﬂb%ﬂﬁal‘}f‘efﬁﬁo'%ﬁﬁﬁﬁmm
need tqgbe pRHIedRd together are forned so that they are keyed to the
correct connection only and cannot be Incorrectly connected, nor can

i nappropriate equi pment be substituted for the correct conponents. Thus,

one end of Aihg < é@ﬁﬁﬂéfé&?ﬂﬂw&?ﬁﬁﬁiﬁmmhm mbdubmeimpadnéml y
onto the (ﬁjh?er epril)g of the tube . the_other end q{)a)th_e air hos]gr% "'FH
Ent

be formed $4: figintake systargmey 'wdemeﬁ'wns i} BECXNGER o
mask 5. Fuihiief thdrSlainldh okygen i€l sipph edt&weozﬁet fromitr dompattmercEisiardubhant hey

4 The TBonuet Ban The iR AP daen B e joseor e e Wrrééﬁﬁ%m%ﬁe'h“e

keyed i n t 53 (eptiGnalpiefore entdring the mask 5.

The speed of the fan 52 may be preset or manually controlled, but preferably is
controlied by pressure sensors which measure the gas flow rate from the fan 52

20 (e.g. by measuring a pressure drop over a fixed low resistance) and also measure
CPAP level by the patient. The sensor measurements are used to control the
speed of the fan motor in known manner.

it should be noted that in the equipment of the present invention, preferably the
25 conneciors on the ends of all of the components which need to be connected together are
formed so that they are keyed to the correct connection only and cannot be incorrectly
connected, nor can inappropriate equipment be substituted for the correct components.
Thus, one end of the air hose 4 would be formed so that it could be fitted only onto the
outer end of the tube 23; the other end of the air hose 4 would be formed so that it could
30 be connected only onto the inlet 26 of the mask 5. Further, the fube 23 and the inlet 26 -
would be formed so that they could accept only the connectors on the ends of the correct
type of air hose 4. The connections between the oxygen supply and the iiet 25 may be
keyed in the same manner.
15



WO 02/ 089886 PCT/ Nz02/A 0 57 25 August 2005 In addition to the uses

descri bed above, the device of the present invention also can be wused for
treating a nunber of conditions: 1. The device of the present invention nay
be used with an air conpressor for sleep apnoea patients, vvho require
pressuri A6 02i09886t hout addi ti onal oxygen. At present, thePC NI "7apnoea
apparatus consists of a conpressor and a face mask or egglA\a%hgrﬁ()%Si nce the

present device incorporates a reservoir and | ow resistance hosing, it can
deliver a very constant pressure at |low fresh gas flows w thout the need
for high and vari abl e continuous fl ows which require a powerful (and

therefore n0| ). COnNpr esso The device 0 $RA may
be used i n le&BTEeRP She W?%degcgleﬁq%%q\!g gk %V?Ge Jgrﬂ]ié; Qés'ﬁpp yn?mnﬁlﬁﬂ‘é:éﬁfﬁe

treat ment Qfseblf&’f‘trﬁtihgtaudﬁntreebmdmoostdlt|ons such as acute pul monary

d ttit Kk | Hﬁl’ééé
g(rae:[rﬁ i ng | ﬁ'g‘ﬁeiﬁsc nofs&ﬂbtﬁ%%seeﬁ) erBffﬁl?J batl ent ‘Z&gu@?hnggﬂ gilﬂ rO%t r ansg]giotr %%;
The device aﬁnobquneaelsemhmrmﬁtprwumd Bie wWitbewt adgitigha)\ppyery N)&?e?%% ance
enhanced sﬁ)i%%’e?‘%'ﬁ%% 5 ra¥a1gse¥6r&?s’t§ 8f 2 E%ﬁxpké},s&yﬂﬂ & Rk nhaiguivalent. Since

(recorrprses mari nes, ace nedj ci ne, and erbar| C
nedi ci ne usthe pﬁeseﬁhdeﬂm/m@'{)@ﬁtqstﬁefeﬁ@%@ﬁf‘d IWGﬁ‘E“iaB?F Wgogcﬁ'sggx’g

patients (goqrs%g,ggﬁe g,é,yage (frech rﬂo%%ﬂﬁufmbhéed/\fﬁﬁﬁlghﬁﬁﬂdaﬁatm\cﬂrﬁnmh

that CPAP i fuI In this, case, the exhaust valve is
repl aced byflavsowhichsgauires mﬁﬁt@ﬁ@ﬂ‘ﬂf@fp(ﬁe’m’%ﬂwff’f?s Wevice is stopped open
to allow the reservoir to fill at very |ow pressures This gives the

patient oxygen enriched air but W|th lin |y .l.nsigni.tic of

CPAP. 28 5.2.Thhe device of e presenijpeanin &&Hﬁeg ﬁé@"ﬁ%ﬁgﬁ% %ﬁ%@%b’é%%"

| evel exhauﬁft Yﬁbﬁ!ﬂyi\%eﬁf@h‘h&ﬁd hl%@@memmnessm@ammam que
ec

I S known; anges 1 n CPAP | evel aut ti o
patient's reedama plfude; sicgess, plge pWr;E% Eﬂisﬁﬁrﬁ ove %n}sicr E ing
device is r Iérﬂs@ﬁ&ﬁ:ééllyﬁillpéﬂbﬁtsfmﬁﬁgéwmnsm di sconnect ed fromthe tube

23, and conpressed or coiled. The nounting clip 92 is then pivoted until
the plane of the inlet 22 is parallel to the plane of the side 9. The
cat ches d1l gafpeldedide optHioprebenhianvattimnandybe uspdtth prw@etaiewwmwnhaﬂ%e

housing 6. In this ,olde -do st at i o S
littl egspachygf@ i3 A d Mo Sl Gn hifferbint CharhBers O REimarassiat Ctafks);

submarines, and for space medicine and hyperbaric medicine use.

4, The device of the present invertion may be used for patients who require oxygen

20 enriched air but whose condition is such that CPAP is thought fo be unhelpful. In this
case, the exhaust valve is replaced by a one-way low resistance valve, and the device is
stopped open to allow the reservoir to fili at very low pressures. This gives the patient
oxygen enrichied air but with a clinically insignificant level of CPAP,

25 5. The device of the present invention may be used with a two level exhaust valve to
provide two levels of CPAP pressure. This technique is known; the changes n CPAP

leve! may be automaiic or timed to the patient's respiration.

it will be appreciated that the above-described device is readily portable:- the hose 4 is
30 disconneded from the tube 23, and compressed or coiled. The mounting clip 92 is then
pivoted until the plane of the inlet 22 is parallel to the plane of the side 9. The catches 11
are used to hold the plate 10 tightly to the remainder of the housing €. in this folded-down

state, the device is robust and occupies litle space.
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25 August 2005 CLAIMS: An air reservoir apparatus for a continuous positive
airway pressure device, the air reservoir apparatus conprising: 5 arigid
housi ng protecting an air reservoir having at |east one air inlet/outlet; a
plate arranged to apply a uniform pressure on the air reservoir,

i rrespective of the degree of inflation of the air reservoir, said plate
bei ng connected to the housing by substantially non di sigaldusg2oescpandabl e
fram ng, which can expand or contract to permt novenent of the 10 plate
only in a singigd@isane, as the air reservoir respectively inflates or
deflates. 2. The apparatus as clained in claim1l, wherein said plate is
securable to said housing when the air reservoir is deflated, and is

di mensi oned ard ar rAarejgesenmir dppanatusiier scahdinadustpbsitifiosisidypressucidevizat the he

air reservoir is C%mﬁ‘{‘a’k%@%"&%‘}?@ﬁfy t he conbi nation of the plate and

t he housi ng when the t he housing. 3. The apparatus as
claimed inklaim1 adigumoaslng profsingarnais egsarvpir Reeng at least one air inlstewttet, 20 The

apparatus as cl ai MitdaRdhged Ragdly 4 (ifobrh %?&gu@%nQH@hlpPes\é%erhé’sp%@ﬁvg ofPl ate
is formed with a seal bIe Hﬁesscﬁ rt for access to said air reservoir,
n;

such that the res rASESKA" r eroved t hrough said port. 25
5. The apparat us asaldlplatgadamgncaimcl@ﬁetooﬁuet hﬁ:sm’geﬁﬁ%ﬁﬁaﬂlaﬂy ﬁﬁnvﬂiﬁéx@ih@ said
air reservoir @gga%dggl ’fnl ex\xﬁl e but non-el ast mat er.i a

appar atus as cl a| nmed 1 N rﬁ"g e g7t SNy ok ePntac tg bRyt rp%vergateofdpe
transpar ent? nat eri alate @ﬁylﬁ.a sifgle ppparsithessirassarvali respbctively lirdiates or deflatdsai m 6
wherein said air reservoir is formed with a series of concertina pleats

around its peripher such that the deflated reservoir can lie
substantial ly %1 at 21 @PR3salus A% claireatl inedlaimy bi wherein shidsplateds sehumgide t3%I8. The

apparatus as cl ai Magusing vHedithd ir WABRBH & QAaRdSAhdlis RRGRIhEA 2nd b Hgel o
form one side of the housing, such that the air reservoir is completely enciosed
15 by the combination of the plate and the housing when the plate is secured to

the housihg. ,

3. The apparatus as claimed in claim 1 or claim 2 wherein said plate is a- solid
sheet.

4, The apparatus as claimed in any one of the preceding claims wherein said
plate is formed with a sealabie access port for access to said air reservoir, such
that the reservoir can be inserted and removed through said port.

25 5. The apparatus as claimed in any one of the preceding claims wherein said air
reservoir is made of a flexible but non-elastic material.

6. The apparatus as claimed in claim 5 wherein said air reservoir is made of a
transparent material. |
30
?. The apparatus as claimed in claim 5§ or claim 6 wherein said air reservoir is
formed with a series of concertina pleats around its periphery, such that the
deflated reservoir can lie substantially fiat but the inflated reservoir retains its
shape.
3s

8. The apparatus as claimed in claim 7 wherein each said concertina pleat is

17



17 25 August 2005 reinforced by a stiffening rib. 9. The apparatus as
claimed in claim7, wherein the air reservoir is internally reinforced by
a series of spaced internal webs which are designed to be under 5 tension
when the reservoir is inflated. 10. The apparatus as clained in any one of
the preceding clains wherein said uniformpressure is applied to the air
reservoir by nmeans of the plate. 10 11. The apparatus ags@ugusEemhosn any one
of clainms 1-10, wherein at |east part of said uniformpressure is applied
to the air reservoi o RIS K |@hts secured to the plate. 12. The
apparatus as clained I'n any one o 'aims 1-9 wherein said uniform 15
pressure is applied to the air reservoir by nmeans of a springl oaded drum

gvunt ed on thte %I fle 1?.% é&rgﬁramsas@g@mmasmt ?aihf?,sﬁrhdrglﬁi fherﬁﬁﬁés}[éﬁio{r,i? Eﬁi@mlglf%lm
eing connected to t. Qusi ng by non elastic c s such tha e plate
's biased towards (HEORGALY AFIRCL ECA AT aRs oty e fesiieg tg e under
reservoir. 20 13. Thensigawhiehtthssreasrvait aiimfiated. n cl ai m 12 wherein said
springl oaded drumis calibrated so that the pressure applied to the air
reservoir by the plate can be accurately adjusted. 14. The apparatus as
claimed in any Bhe dhetappagatuscesitiaimed|iniany aueeefctha medating28aifns amangn said

conpr i ses a pai I of uiRRAYeSRA b abiRERS el dieBr A5y Lard yld AES Dei NG

parallel to each other and perpendicular to the plane of nov nt of the

pl ate; the franes being connected together by a plurality of spaced pivots
whi ch are desigrned tTae ppparatus’al ddimi® iNBMEORNbT Q4inEad-60,WIRIES 2P Ha¥t pdit &1 d
pl ane of novenent of i'E:Ihe .@I ate; one, of%ﬁ%iq E{Iames bei n rirgi dly secured to
the 30 plate and t RE9YHE Jressiicqiss 3nplied B dPa gl Teé?'aﬂ’@ by OGRS of welghisy
housi ng. 15. The appeswtd® thspiateai ned i n cl ai m 14, wherein each frane
conprises: a plurality of spaced bl ocks connected by rods rotatably

secured thereto; and each pivot conprises a pair of hinge arns, one of
said arms in ed@n pdhe apepiayis3ss glaimadein goy one dfraime bAewhevein afaidonrifdmarne

and at the piher engrdsSubni 4phaf to teaiPlreddilic BRihearRNt 4 Npritiliied Urumai d

‘arns in each pair bei ng pi voted at_ one 18 ) L
moufited on the side of the plate opposite to said air reservoir, the drum being

connected to the housing by non elastic cables such that the plate is biased
towards the housing and thus applies pressure to the air reservoir.

26 13. The apparatus as claimed in claim 12 wherein said springloaded drum is
calibrated so that the pressure applied to the air reservoir by the plate can be
accurately adjusted..

14.  The apparatus as claimed in any one of the preceding claims wherein said
25 framing comprises a pair of spaced-apart frames, the planes of the frames
being parallel to each other and perpendicular to the plane of movement of the
plate; the frames being connected together by a plurality of spaoed- pivots
which are designed to permit relative movement of said frames only in said
plane of movement of the plate; one of said frames being rigidly secured to the
30 plate and the other of said frames being rigidly secured to said housing.

15. The apparatus as claimed in ‘claim 14, wherein each frame comprises: a
plurality of spaced blocks connected by rods rotatably secured thereto; and
each pivot comprises a pair of hinge arms, one of said arms in each pair being

35 pivoted at one end to one rod of one frame and at the other end to the other
arm of that pair, and the other of said arms in each pair being pivoted at one

18



25 August 2005 end to one rod of the other frame and at the other end to
the other am of that pair. 16. The apparatus as clainmed in claiml5,
wherein the plate and the housing are 5 secured to the respective franes
by neans of the blocks of that frame. 17. The apparatus as clainmed in any
one of clainms 1 - 13, wherein said framng includes sets of hinged strips
of material, one strip of each set being pivotally secgﬁg@gugjﬁnsd pl at e,
and the ot her strip of each set being pivotally secured to 10 said

housing; the Strips o0 & Vod Bf thliHAd rlind%ed a&pugaﬁé}e%*iﬂne olfer din of that

-continuous positive alrway pressure device Inc air reservol

apparatus as clai nBd@"in any one of clains 1-17 connected by an alr supply
hose to a delivery device. 15 19. The device as clainmed in claim 18,
wherein the air,_inlef/outlet of the ai eryoir is ush-fit connection
Fo T he ai 1 sapdPy " hdke Shassue s clliod it BN 1 elatf Rd e Gaveing e t he
air inlet/oatlet of sédueedinpthe rBSpecthedrantdsrbyi rseans|of hiediidcks bithdt framea nNouNt i ng
- clip pivoted to the housing such that the plane of the air inlet/outlet may
be pivoted between an out-of-use position in which said plane |ies

approxi matel y i t h&he peppsatys ag plainsddn any ond oirelaims dse13,pdwnein said framing

di cul h !
per pendi cul ar. t her cheuad bl RRORABRS, dnd 4} BPeRl s pERIRRELAP ©

to said nounting C|Ié) devi ce as claine
PEa

sai d out-of - use pos fﬁﬁ”"tsﬁ'é P'ﬁ‘ﬁa@ﬁ‘{‘ Ff}?g"tﬁ?'"lﬁy"ﬁ @W&?FQ‘@H‘Q@V@?“Y&&W@ tq he

edge of thaohousi ngsai@Rouskigethd Siips 6f efchGbeteiMfhihgedB kagngthed, Cl ai ms 18- 21,
wherein the delivery device 30 iIs selected fromthe group consisting of.

face mask; nasal nask; nouthpi ece; endotracheal or tracheotony tube. 23.
The device as #8ai néd:omtinualng/pasiﬁee aifwayl m’esanréae\ade invlbding:i 2 rebavelehppaedtys

devi Co as o1 ai ned 15 Ol oy ShELE R AT b REABYBY AW Supnlhiiini 10
delivery device.
15
19, The device as claimed in claim 18, wherein the air infet/outiet of the air
reservoir is a push-fit connection to the air supply hose.

20. The device as claimed in claim 18, wherein the air inlet/outlet of the air
20 reservoir is releasably held in a mounting clip pivoted to the housing such that
the plane of the air inlet/outiet may be pivoted between an out-of-use position
in which said plane lies approximately in the plane of the pléte, and an in-use
position perpendicular thereto; and the air supply hose is releasably
connectable to said mounting clip.
25
21, The device as claimed in claim 20, wherein in said out-of-use position, the
mounting clip is arranged to clip over the edge of the housing. 7

22, The device as claimed in any one of claims 18-21, wherein the delivery device
30 is selected from the group consisting of: face mask; nasal mask; mouthpiece;
endotracheal or tracheotomy tube.

23. The device as claimed in any one of claims 18-21, wherein the delivery device
comprises a face mask incorporating an exhaust valve.
35 '
24, The device as claimed in class 23, wherein the exhaust valve is a threshold

19



25 August 2005 resistor valve. 25. The device as clained in claim23,
wherein the exhaust valve is a fixed orifice valve. 5 26. The device as
claimed in any one of clainms 18-25, wherein at |east part of the air
supply hose is heated. 27. The device as clained in any one of clains 18-26
further including a humdifier 10 arranged to humdify at |east part of
the incomng air in use. 28. The device as clained in gwAget20605! ai ns
18-27 further including a fan arranged in use to supply air to the
reservoir at above- FEWBEYAYPi ¢ pressure. 15 29. The device as clained in
any one of clains 18-28, wherein each of the connections between the

conponent s of e deyi 1s_keved .to proyide a. unigue gonnectian. 3 The
devi ce as cl ai tr%t%‘d iﬁ“%ﬁ%v'%enaes %%'mgfj al ' m'igé‘fg',ere' Ehree%a?s’fié’a&? 7 %ﬁﬁ%q V*ﬁ%se
20 has an internal Wlegeter in the range 30-55 mm 31. A nethod of nedical
treatment fgr any condition treatable by neans of a netered dose

i nhal ati on agent, conprising: (1) providing a continuous positive airway

- pressure devi c@bwhi Ehe devica afcelaipied in ary ene efjdaima J8r2fowhera i leastigarhef the

claimed in any one g sgdph Wose s hehfed@nd Which al so includes an air supply
hose having an internal dianeter in the range 30-55 mm whi ch connects the

air reservoir to a face nmask incorporating a threshold resistor exhaust
val ve; (2) con@gcti Tge daiick atekimed incargy oheiof alalns $3:p@Tuthef indluding 8 humidifier

her ei nbef or 30 def} gg o 3).connecting Lo said air.supply hose neans for
di spensi ng 1§n appr o%rl %é’to 'ﬁ,ﬁlgfveé} Iecf'SL%arF?mli? 'QF?"B'Hggﬁé'Ht’éaegt a predeterm ned
rate; (4) admnistering said agent to a patient in the airstreamdelivered

through the fage Mgk qBVice ak hidif¥d G¢ any dnéYof2AaidItEs7 9HRr including a fan

arranged in use to supply air to the reservoir at above-atmospheric pressure.

15 29. The device as claimed in any one of claims 18-28, wherein each of the
connections between the components of the device is keyed to provide a
unique connection.

30. The device as claimed in any one of claims 18-29, wherein the air supply hose
20 has an intermnal diameter in the range 30-55 mm.

31. A method of medical treatment for any condition treatable by means of a
metered dose inhalation agent, comprising:
(1) providing a continuous positive airway pressure device which
25 incorporates an air reservoir apparatus as claimed -in any one of claims 1-
17 and which also includes an air supply hose having an internal
diameter in the range 30-55 mm which connects the air reservoir to a
face mask incorporating a threshold resistor exhaust valve;

(2) connecting said device to a suitable supply of air {as hereinbefore
30 : defined);

(3) connecting to said air supply hose means for dispensing an appropriate
metered dose inhalation agent at a predetermined rate;

(4) administering said agent to a patient in the airstream delivered through
the face mask by said device.
35
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32. The nethod as clained in claim31l, wherein said netered dose inhalation
agent is selected fromthe group consi'sting of. bronchodilators; gene

t herapy agents; proteins; peptides; nmacronol ecules. 5 33. A nethod of
treatnent for sleep apnoea, conprising: 10 (1) providing a continuous
positive airway pressure device which incorporates an air reservoir
apparatus as claimed in any one of clains 1- 17 and whigha@lge200%! udes an

air supply hose having an internal dianeter in the range of 30 to 55 mm
whi ch connec®% t hEeamethodsas glaimedt g claimydl.i whergingwaid emstered)dasg iifalatioRg sai d

dew ce to an air é(‘?éﬁpi’s%%ﬁéfed ftom uitdgﬂoﬂb %bﬁélétiﬂg d@rlﬁﬁﬁtkﬂddﬂétdrsa?éné therhppat I ent
via the deli very evj ce A nmet hod of nedical treatnent of altitude

si ckness, acute AiSnePleinsgeeRlides: maceomoleiias: ons requiri ng hyperbaric
treat ment, corrprl sing: 20 (1) provi ding a continuous positive airway

pressure devig C r apparatus as clai nmed
I n any ong cI al kﬂsnﬁ)d ? ﬁ%ﬂe\f/h‘eaﬁ ?&89? %ﬁe?gégban air supply hose

havi ng an i nt erndll) drovidingrai continsionsingesib@ taMvEly reresdire h deviemewhicht he
air reservoir to a (i'ﬁ‘dowb?ét}!s SN %erv(:@)ap&é’r%@%&'d&ﬂn&ﬁn%?oﬁg oflEhfe-L 0 2

suitabl e supply of air her el nbefore "defined); (3) adm nistering said
air to a patient thrd@gﬂ"‘%z!‘f"!?hdéisi’\/'éﬁyd‘%feﬁﬂc@r sugpighoseh baving 1dadinenal| aj med

in claim33 wherein &iﬁdnﬁbt&lﬁh thé%ﬁg@lewsott@ 855mfeWNeH 8shnelfsahe bitPedin@itito
consisting of. face rna;ehm_y gsa mask, nout hpi ece, endotracheal or

tracheot éfy tube. 212 evice,
(2) connecting said device to an air compressor;

(3) administering pressurized air to a patient via the delivery device.

34. A method of medical treatment of altitude sickness, acute pulmonary odema or
15 conditions requinng hyperbaric treatment, comprising:
(1) providing a continuous positive airway pressure device which
incorporates an air reservoir apparatus as claimed in any one of claims 1-
17 and which also includes an air supply hose having an intemal
diameter in the range 30 to 55 mm which connects the air reservoir to a
20 ' delivery device;
(2) connecting said CPAP device to a suitable supply of air (as hereinbefore
-defined);
(3) administering said air to a patient through said deli\kery device.

- 25 35 The method as claimed in claim 33 wherein said delivery device is selected

from the group consisting of. face mask, nasal mask, mouthpiece, endotracheal
or tracheotomy tube.
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