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WD 2004/ 045720 PCT/ AU2003/ 001526 -1- DRUG DELI VERY
present invention relates to a device and netﬁ@éu?%?NOHn6
delivery of a drug or drugs to a target organ or
subject via the respiratory or gastrointestina
system Preferably, the inveﬁtion relates to delivery
of drugs to a target subject™bBy entraining the drug
in an air streamwhich may be either pressurised or at
10 atnospheric pressure. Mire specifically, in one
non-limting aBDRYG DEBLIVERYBEWICEIANBMETHOD:! ates to
the delivery of a drug or drugs in a pressurised air
stream when the recipient is in anbient conditions of
i ncreased or decreased atnospheric pressure and
reliant on a pressurised respiratory gas supply such
FELDOF THEMVENTIONDO under water. In a further
aspect, the invention relates to a device and 15
method for nedicating an air supply at anmbient air

e , 3
THERDL PR 15l 4 B fiee, MY, rtthod 161 Hefieif or°a drug or
drugs tara tafget oflpin 6esabjectnhithe respirdteve o taistroirmestirds system.
range of applications where respiratory gases are )
Rreferablyd the wvpelignfelates: tendelivery reft dalgsni@|a tergst subject by

%msewm%%\#}r %@%V@%@ pﬂrgegﬁe?thgf (grgﬁurised or at

dtmosphersl presteraaiiorebseuifivallg, mPoRe aondintiting Wapert,thé present
revolutioni sed underwater diving for both recreational
iayRNtignofelates daatheddelivesy of @sdmige ok idiwgs & @y pegsgurised air stream

b B e AR BPRUBFS o 2o REEOF b auposprere
FreSQire WRdOfeliaACHE ayprebsuriseld @spirdlory g8 suppieslic@s when scuba
the prototype was first successfully tested in 1943.

diviag runtes watesy aln abiugher aispgctadhe vnvendionesalatesstor acdevice and

Bl B GlB pB8LakAt arehCaiP PRbsLifeisup g, for exampe,

tslit Wob estridte@6 "When a person is using a snorkel, a filter mask or similar. The

device and method may have use in a wide range of applications where
respiratory gases are directed to a person in a manner that channels the gases to
either or both the mouth and nose.

BACKGROUND OF THE INVENTION

The development of self contained underwater breathing apparatus ("scuba") has
revolutionised underwater diving for both recreational and professional divers.
The simplicity and reliability of modern scuba gear has extended the range and
scope of diving activities to a much broader spectrum of society than originally
envisaged when the prototype was first successfully tested in 1943.

The range of available diving activities extends from simple recreational pursuits
through to specialised activities such as cave, ice and wreck diving. In warmer

waters and particularly in tropical and subtropical areas near coral reefs, there is a
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waters and particularly in tropical and subtropical
areas near coral reefs, there is a WO 2004/ 045720

wEALZOO3/ 001526 -2 great demand for di vi ngpCTVAUR@®B/001526

and diving expeditions. Many people, including the

i nexperi enced, seek the experience of general and
introductory diving activities. In order to be a

sui tabl e candi date for undertaki ng scuba diving, it is
necessary to 5 have at |east” Téasonable health with

no maj or rel evant disease conditions. Perhaps the

comonest obstacle to scuba diving is asthma, which i

goedt demaret foasivieg tiiemeed divingexpaditienss Many people mcludmg the

I di wh
3ROl keBRI6h H RO e B ST Py B s
10% in Australia and New Zeal and, 4-7%in the USA and

6-8%in the United Kingdom Even rri!d 10 signs of the
in sederdorheya iseitallefaanidisiate far unslerigking eeuba figig; | is necessary to

c ba

BB o e ShpBRnbl, AR LU 46, BEIECLaelagk gy condtions.
Ferhas *tiﬁ@rc%ﬂﬁﬁ§né§teom$té&eotfo koultgh leving rieuasthmad which is both a
represents a contraindication to diving (Heritier and

ReSesive) dinasse BuBaeietydantiean &Wﬂw%)cqr@iﬂ%y\'hen CO"S'de"ng

3L g ARG M OB Ry heGh At sl

@hddﬂewizaihlandjgl TsinbeerUgA e 8-88% irc thes Udited iimgdom. Even mild

%éor%tgqnet%rggzﬁgmal pa?%%’éjgugmseﬂ% %gh;sanges ltg{n?itggscr %a diving, as the

%‘bgf}h@lﬁ/e LAL& &pﬂ’ﬁ\ﬂ%ﬂdlfﬁﬂ%ahhﬁe NePy ndr Ikbaaplﬁ’ TH2RY h&dif noted that
ion or, S nore significant medi cat | on

astraméa unmeammbhedns‘krmfﬂungl ebaratratgg& andweptesants aoptraidication to

e 1 BREGE and: RSsinJBFtEl oG of° MetoiaS {24fo1160165, 1003).
St 'lﬂén@ét AxPRISIS e GEaMd| JuesBBREGCT | X @@gbéﬂéd approach of
peopl e bei ng excl uded from di vi n%@d asses an

ibeorghdsiilator ainhalalipngpespde i diving, heseheameaivenoseme consideration

e are, asy t er, S r c
TRl Bu it TR HoS, WRUBIRE KA S ieotoon). e
KHDan aMys tonebiied ssiveiee, Zhisabppriacht ramy tHeptibk of inappropriate
even on the surface, could have cat astrophi c _and even

magdicationois ekareRoraSIgificanty cmegisalinn e lmgremoved from the
gt NVERE ah@ onE¥ESbroRcHBdngRiclbn, thereby proving ineffectual.

Experienced diving instructors will relate many stories of otherwise seemingly
perfectly healthy people being excluded from diving classes and the rewards of a
diving experience, even when those people are asymptomatic. One perceived risk
for such a person participating in scuba diving is that a sudden onset of a severe
attack at any depth, or even on the surface, could have catastrophic and even fatal
consequences. As pressure increases by one atmosphere for every 10 metres of
depth, even at a depth of 5 metres, a diver must accommodate a 50% increase in
ambient pressure. Respiratory embarrassment, even at this relatively shallow
depth, may have significant adverse consequences. One of the unpredictable
aspects of asthma is that the severity of episodes of dyspnoea is highly variable

and also unpredictable.
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depth, even at a depth of 5 netres, a diver nust
accommodate a 50% i ncrease in anbient pressure.

wReapiosseory enbarrassnment, even at this rel at POBPAY2003/001526

shal  ow depth, may have significant adverse
consequences. One of the unpredictable 30 aspects of
asthma is that the severity of episodes of dyspnoea is
hi ghly variable and al so unprgdictable. WO

2004/ 045720 PCT/ AU2003/ 001526 °-3 The problemis not
confined to scuba diving and may al so ari se when a
person is snorkelling. The onset of difficult

breat hing may ari se on the surface or while diving

| { | evel,.. Siml . ' ] .
3Bs tebiein B hevoasiggsie Seilba Al AR AR SRE iseEingf a person is
dABrKERTRL I Ther dnsR RS difiesit Drbbthirsg eyt iafise NGy thérsusfece or while
i n occupations such as pilot or fire officer and in

woingrhelew theswatsr lexglos Similak ereRisms: mayz afige s people in other

chem cal s. ' I QNS ‘o aitiiati
Bt when et %, HRiteH 3B Bl reRb oty pBPHiatyshs This sityation may
asik8 iR catlFationshsithaasypilitiomfirs offitenandeh vedriespakerisicof exposure
conditions. However, to date, it has not been possible

t@9ps oV hagardere shemicaltich  t her apeuti c agents under

wat er in scuba diving or snorkelling, or in gas nasks

used generally in industrial settings. Likew se,

penossl aneditatiprisd arfeerayimmely veallenksowmy farl sefféative therapeutic

adm ni stered via the respiratory system .15 1t shoul .
FSHORBEN T RarantamanSuREH rUOFNGaAVCETLdG, 0 nOTHar Stmospheric

dbh&EbRS. FF-E&W@JG{r,l ) aé’te?ﬁ% ndti peeMdpEsblenerfrelidetcess to such

arrangenments, it I's poSs e to transfer the sane
tearapeutio@igentst biodert watervindsesubaadiying or sinoekalling or fiargas masks
use W th essuri,.sed or otherw se .delivered or . . .
URSH regresay 4% pngusitial seindS phikewise: pddsT gBA, liquig therapeutic
@Eblﬁts' Hay 8 bd abifninidBrod dathe ye8simatdy dydedride agents

that are” both therapeutic and recreational and agents

whi ch may have a nechanical effect on the respiratory

1 6 e A, RS o8B el pppary o scube
defiey ane enbrkellFighamangenesetspit &y possibly tamcinsfdrehe same device and
Irrr(fes‘c é)gl at%ogyw(ijdlesre%%%% gfs s\ﬁﬁla%ior?ss for use with pressurised or otherwise
delivered or channelled respiratory air supplies. Also, the term drug is used in its
widest sense to include agents that are both therapeutic and recreational and
agents which may have a mechanical effect on the respiratory tract such as
maintaining moisture content or providing a surfactant activity or similar. Further,
reference to asthma is exemplary only and other respiratory diseases as well as
other conditions treatable via the respiratory or gastrointestinal systems may also
be suitable for application of the present invention. Indications for the invention
may include diseases or physiological effects due to increases and decreases of
ambient pressures such as nitrogen narcosis and C.N.S. effects due to increased
partial pressure of compounds in inhaled gas where these conditions are treatable

via the respiratory or gastrointestinal systems.

It would be advantageous to provide a means of delivering a drug to a patient in a
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ot her conditions treatable via the respiratory or
gastroi ntestinal systens nmay al so 25 be suitable for

wa@ppkioesteo on of the present invention. |ndicatPCnavb®ms/001526

the invention may include diseases or physiol ogica
effects due to increases and decreases of anbient
pressures such as nitrogen narcosis and C N. S. effects
due to increased partial presgure of conpounds in

i nhal ed gas where these conditions are treatable via
the respiratory or gastrointestinal systens. 30 It
woul d be advant ageous to ans of deliv

) 0 provide a ne ﬁ{ing
araﬂsug'swbOaupaﬁséhtlsedwalaS{;@ﬁ@(}me@d‘@ﬁ?bor on or near the surface of a
/ AL2003/ 00 -4 pressurised or unpressurised air
Ef%\éé?ﬁ”aﬁ%eq?%]&%’g’?erSr on or near the surface of a
body of water or el sewhere. SUMVARY OF THE | NVENTI ON

5 Throughout this specification, unless the context
S&H\GM@Y OFEHE IBVENHONwrd " conprise”, or

vari ations such as "conprises" or "conprising", wll

be understood to inply the inclusion of a stated

ghes®iHou® rthisnspeeificationg unigssothee content sequires ratbesrise, the word
but not the excl usion of qng ot.her, el gnent. or ,i nt[sger derstood
CROTGPIGRE), BF VarialiRf sucthas  COMPHSRY OF ROMATisHige, Yl Be understoo
t&ifoly ' iBn "G 8T N & i fras | ents or
1oy B3 $itiGitn & £ 9E8, HOnEat GF rATercOr grams i Slem
Mttgers tdotiie exaugiondlianyg other aleroentprintegartas group of elements

i nyention resides in .a Jmod|fjed breathing apparatus I
o BEFoenen 6 R PR B By BB U4, gombinatins
‘%‘Eg%létfé‘ﬁbr%%fm%.s RfEvahPeRaipRatiftinde NiPex aht Helidse products.

I cation chanber adapted to store and di scharge a
therapeutic agent; a delivery pathway between the

hanmber and, ap i ntake. air y.of 1k '
T o aspechnthe dn iR il e nddife Hifghid pparatus for
MESERITY A0 airSieedfethenavdified dasathin appdrais GAinmismdyer
into the intake air pathway.
a breathing apparatus;
a medication chamber adapted to store and discharge a therapeutic agent;
a delivery pathway between the chamber and an intake air pathway of the
breathing apparatus; and
releasing means for selectively discharging the therapeutic agent from the

chamber into the intake air pathway.

The breathing apparatus may comprise an arrangément,‘ or part thereof, for
underwater activity. The breathing apparatus may be a regulator suitable for
delivery of air from a source of compressed air, either alone or in combination with
another apparatus. The breathing apparatus may comprise a scuba arrangement
or part thereof. The breathing apparatus may comprise a snorkel or part thereof.
The breathing apparatus may comprise a gas mask, a filter mask, a respiratory
mask or similar. The breathing apparatus may comprise a conduit for channelling
inspiratory air. The breathing apparatus may comprise a rebreather which may be

closed or semi-closed.
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The breathing apparatus may conprise an arrangenent,
or part thereof, for underwater activity. The

whe@anki’ag apparatus may be a regul at or suit abP@r/Avr003/001526

delivery of air froma source of conpressed air,

ei ther alone or in conbination with 25 anot her

apparatus. The breat hing apparatus may conprise a

scuba arrangenent or part th_eégeof. The breat hi ng

apparatus may conprise a snorKel or part thereof. The

br eat hi ng apparatus may conprise a gas nmask, a filter

mask, a respiratory mask or simlar. The breathi,n%
appaharapsuliayageohpnay deaheuseduin arentainah 18e| genjainer adapted to

[nspiratory air. Th reat. hi tus may conprise
CPE%@Z;%%%WW%"XH”S}B%'@%&'%@Q'C% or sem -cl osed.
WD 2004/ 045720 PCT/ AU2003/ 001526 -5 The therapeutic

agent may be housed in a container, the ,cor]% a'bner .
aBepnedication chember may befeimed intparally wifh the, greathing apparatus.

P RespaTbton AR LR 6 SRR bsgomont i
Breteihgkipparaths. Mediredicatiorctizarhber is préferaisly staled.

rel easabl e engagenent with the breathing apparatus.
The nedi cation chanber is preferably seal ed. The

gﬂgi Frldefidyy %&%ﬁaﬁ% %&b@g[ﬁﬁé‘smﬁ?yﬂrﬂ% h&SmpASPT hABnce means for

al’ance means antialfy equalising pressure
sobstanatiallyeedeaisingt gressdredn thepclearsberwitl @nitiient pressure.
medi cati on chanber may formpart of or be |ocatable in
a regulator arrangenent for a pressurised breathing

FRRAhdiSation tcﬁéﬁﬂfeirvﬁiag' fdrif perardrebr Baylokstable in a regulator

operative proximty to portion of a regul ator,
arnaaggmenhfolf arprassyisess braatkidg mnparaiusg Afpmeasively, the chamber

The chanber be arranged_for ..cooperat ] 5 W

BB Ihonsratie arauntdper Rosafrfhg ool jathdgbment for a
SREsAiBEd brdathiiRuapptidatude THe chambet ensages tarramygedefion cooperation
pressuri sed canister. The pressurised canister may

matheanaairlinecsefsan vaderavagier breatking @Ppaiatdsact i vated to

di scharge the therapeutic agent. The contai ner nay

deliver a presel ected dosage 20 of agent. The agent

Mag Eshteiner dor housingfthe dhérapeantit ageahinuyi bérg pressurised canister.

%’lhgusrg;glljrised canister may have a release valve which is pressure activated to
discharge the therapeutic agent. The container may deliver a preselected dosage
of agent. The agent may be one or more of salbutamol (Ventolin®), albuterol,
adrenaline, beconase (Becotide®), Seretide®, Flixomal®, glucose or any other
suitable agent. The container may form part of or include a nebuliser
arrangement, wherein intake of respiratory gases causes an aerosol to be
produced and entrained in the intake air. The nebuliser arrangement may include
a venturi assembly. Alternatively or additionally, the container may comprise a
polymeric capsule, a gelatine capsule, a blister pack or other suitable arrangement

adapted to house the therapeutic agent. The container is preferably sealed.

The therapeutic agent may be one or more of a solid, preferably a powder, a liquid

or agas. The therapeutic agent may be a volatile agent.
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adrenal i ne, beconase (Becotide(r)), Seretide(r),
Fli xomal (r), glucose or any other suitable agent. The

w@omuaiitee may form part of or include a nebul PEEAU2003/001526

arrangenent, wherein intake of respiratory gases

causes an aerosol to be produced and entrained in the
intake air. The nebuliser arrangenent may include 25 a
venturi assenbly. Alternatively or additionally, the

contai ner may conprise a polyheric capsule, a

gel ati ne capsule, a blister pack or other suitable
arrangenent adapted to house the therapeutic agent. )
The duineni pathwiay hptwéen e ghambee dnd Breintdier ajjaathway may arise

Sonalir ot ey iy Bring disBoSstheond e (ke e pethway with
l.ati \ . .

B AP B s Hrecilnic e M Rlr pathway. tteratively, the

chamber nadcemmiumiceite wathr thpdotakayainpgthweysbroughgt lgast one bore

f th nb bei [ d al t ' '

Bk ORRBgS Tie D arge ber AEGHe i iHinkAY ABRRIT 1 tikect some or

LIS tHY RkfcPhif ﬂﬂé&ﬂ"ﬂ%@hckﬁirﬁﬁélﬂat ively, the chanber

may communi cate w e intake air pathway through at
| east one bore 5 or channel. The pathway nmay be a

tour air pathway adapted dir r
e boreopi, chahnel tial érp]&lluﬁeé v%ﬁ/gr@ggﬁg@e%gﬁbc}rgetoo?bén %nd close the
SRAORR| cHEMel. NatHed @alval veaneanay deenadlide loekop&heasiide lock may
close the bore or channel. The val ve nmeans

| my be a .
#ndlute lasking means| sush 89 eklogking Nyt fonereygat PBE%?W@P“H' activation.

. . | i i t 4 ORad: ~nt
TRl iR ok SRR B0 B lcotng whon
dey blide Rtk s assuitadle pbsition telbpan itime boteeor chdrmed) iTde valve means

lock is in suitable positign to open the bore or .
EWFih GEMPIIPRCa ValalblRclaR:  ThEy VEWRpMegDS Ay Gpfige two or more

%:ggpcture@& ¥RAN A%‘E@ﬂ%b@%e@f%ﬂ?téﬁ%&‘w a‘l’ibnﬁ%rrﬁfclosed position and

rtures or c nova etween an out o

ani gligmedtopeingemsitiqmosi ti on and 15 an al i gned open
position. The device may include two or nore delivery
pat hways between the chanber and an intake air

Afc&ce Ay TiREUBE @b ErtEoRPidaIF patiaye WBNvEeR the ¢hamber and
gear or part thereof. The breathing

an intake air pathway.

The breathing apparatus may comprise scuba gear or part thereof. The breathing

apparatus may comprise a snorkel.

The balance means may comprise a compressed air supply source, an intake
valve means, an outlet valve means and pressure deformable means for
responding to variations between pressure inside the chamber and outside the
chamber, such as water pressure, wherein the pressure deformable means will
activate the inlet valve when outside pressure significantly exceeds chamber
pressure and the outlet valve will release air when the chamber pressure

significantly exceeds outside pressure.

Preferably, the compressed air source is an off-shoot of a primary air line of the
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apparatus may conprise a snorkel. The bal ance neans
may conprise a conpressed air supply source, an intake

wWo aM@43TREANS, an outl et val ve means and pr essUuPET/AU2003/001526

def ormabl e neans for 25 responding to variations
bet ween pressure inside the chanber and outside the
chanber, such as water pressure, wherein the pressure

def ornabl e neans will acti vat_F the inlet val ve when
out si de pressure significantly' exceeds chanber
pressure and the outlet valve wll release air when

the chanber pressure significantly exceeds outside
bresthingeappafatitsef er abl y, the conpressed air source is
an off-shoot of a primary air line of the WD
2004/045720 PCT/ AU2003/ 001526 -7- breathing

Fﬁ?a h?a@sb&& ABANP ro@¥atie BR4ll 6€ cdntrol for activating a
r ot até?%ﬁ&n% ntr 0|p for g.Ct i vati ng a J
dlspﬂnmﬂmneahaﬁrsm ita tisptacei the Insessurised pepisier-argbthereby activate

t L.
G ghote e o Bt St el ALRBOAURL s may ve o
B8rfop &ﬁf@&ﬁﬂeﬂh@ﬁe fldditeation dhaenbigedi cati on chanber .
Alternatlve y the rotatable dial or control may in

operation displace a measured amount of therapeutic

%%tpﬁ't\@@/gﬁ/r R’IOSI tt!ﬁ%ﬁﬁ/\é{?' %'J_Zt(?}%hrgflng ¥l Hgngel dgﬂ?tcaea measured

el A of therBpastio @yt @ positiond minethslueavampatamg or the intake air
button for operating the rel ease nozzle of the

PEHBEA- M@@Iﬁ@tlv%éhemﬂquzﬁ%maé/cgompgse a pressure
%I SC%ESrb ?l{on%fﬁ@éra?lﬂ RE" é\EéE? nWBEIQ éfh:ﬁe Béstr "edtéénlster The

arge Fapedt | o ace nto
ba&bnomagamsptaee fmycamstunl tblaraeeaai y:oen;matlmglemth ther@anlster to

apertures to provide the deli.ver at 15 .
Afscoaron .tb%we@p%@e. ageital | Sp‘?ﬁ%ﬁ\s’ap {@nthengegh or canister may
sRhataRld Q %|ea‘?rorﬁ‘é7'?3trr|?|'orémébberrﬁltr@§ Qo3prodRld YIes YdetiEEe pathway.
Into a discharge position froman i1 nactive position.
Rdiematmlmr adtbtlonﬂélly; ther uttcnuard/aarotatable dieher eentielrmeay rotate a

ARl e bl iAo B A7 R poblibn. Rotaton of the

@@W@ﬁy%uf@ﬁﬁﬁ/ di®4r one or more apertures to provide the delivery pathway.

The modified breathing apparatus may further include counting means for
indicating, at least approximately, the number of doses of therapeutic agent that
have been discharged from a chamber or container. The counting means may be
formed as one or more apertures in the chamber wall with movable indicia, such
as numbers, visible therethrough. The counting means may indicate, at least
approximately, the level of residual therapeutic agent. A second counter may
track the number of canisters that have been placed in the device so as to indicate

the unit's serviceable life span.

In a further aspect, the invention resides in a modified breathing apparatus for
medicated respiration comprising:

an air supply line;

a second stage regulator chamber connected to the air supply line;
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20 indicating, at |east approximately, the nunber of
doses of therapeutic agent that have been di scharged

wo e@aas7ehanber or contai ner. The counting nmeaPST/AEVBO01526

formed as one or nore apertures in the chanber wall

wi th novabl e indicia, such as nunbers, visible

t heret hrough. The counting neans may indicate, at

| east approxi mately, the IevgJ of residual

t herapeutic agent. A second cdlinter may 25 track the

nunber of canisters that have been placed in the

device so as to indicate the unit's serviceable life

span. almedicatiort trambspamerativély convesier da the spaerd jstpge chamber

nodi fi ed breathl apparatus for nedicated

P)é@bﬁaﬁ?%‘ﬁalfm @'ng: 30 an air supply line; a

secong rﬁécﬂ@ﬁh%@éﬂl%?'indiﬂﬁé@ﬁ{ tHeOmeaRiatien tohatrberaind arranged to
supply 11ne; 2004/ 045720 PCT/ AU2003/ 001526 -8 a
dBdh&@El|tsmarfllantlsemtodbe|aa‘tpaﬂ@34v§y,connect ed to the second

stage_chanb ast

medi c%tsieﬁﬂng%leé%/%‘}ppr%ﬁﬁeﬁ 888?:‘%“ Eoﬁ@ﬂ%% Suﬁplgrﬂ'gﬁband providing
a9 #id RIRARGtbA chaiibelarge its contents into the air

pat hway; 5 a Secondary air supply line Ol‘lrgl nat

f r om ahdntake valyspfoy qqnﬁ@lllaloﬂlbﬁié v g tha @'Gaﬁ'?fg chamber from
HTEdI cati,on ch rr‘é)er an i ntake valve for controlling
W@f@'r '8t he nedi cation chanber from the

secongaraxhalist \}al\reeforarsmmugmr\fmm ¢hd nreditiationachgintzgr;
air fromthe nedi cati on chanber; a def or

bl e
di apheagiefomeahled diRphiREA degAtedh &FN 2l r{{? water and the
i 0 ?ln?FTerer wherei n: the defornabl e di aphragm
gﬁ%@ﬁ{o Che reltase lever to provide air to the
medi cahiepginchanber when anbi ent water pressure exceeds

the IOEheeS %lélgoerm%fblé I&leaph%ggrge éjclztf\:/%Eelsog r((:eﬁ]earg%eI're'\/ef’1 rt]g provide air to the

medication chamber when ambient water pressure exceeds the pressure of the
medication chamber; and
the exhaust valve releases air from the medication chamber when the air

pressure of the chamber exceeds ambient water pressure.

The device may include a pathway control valve for opening and closing the at
least one air pathway. The control valve may be a slide lock. The slide lock may
have an indicator seal for-indicating when it has been used. The slide lock may be
held in place by a lock nut. Alternatively or additionally, the device may have a
trap door arrangement, a lever arm arrangement or a removable plug as the

control valve.

Preferably, the device includes two communicating pathways from the medication
chamber to the second stage chamber. The two pathways may be aligned with
discharge apertures in the medication canister. The discharge apertures may be
opened by pressure. Pressure may be applied by an operator through a
deformable pad located in the medication chamber, preferably in a side thereof.

The medication canister may discharge into the air flow pathway.



t he exhaust valve releases air fromthe nedication
chanber when the air pressure of the chanber exceeds

wa@pdemi2wnat er pressure. The device may i ncl udeBCHAU2003/001526
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pat hway control valve for opening and cl osing the at
20 | east one air pathway. The control valve may be a
slide lock. The slide I ock may have an indicator sea
for indicating when it has beep used. The slide |ock
may be held in place by a locK nut. Alternatively or
additionally, the device may have a trap door
arrangenent, a |lever arm arrangenent or a renovable
plug as the control valve. 25 Preferably, the device

5 e ST TR kg e ror s

ttM@raF@@hhM%énnHYh@ eréddunred cwntdmr magqctwfcgm@mnh @ lesver amount
in the nedicati on cani ster. di sc arge aperture

mﬁyagwt apgeatclighgr prassute &amka@gawvw bEUEhe. it ogypister may

t 0 b
ggg %% m&haﬁp fae‘}dei%i?‘f',g? nﬁ'geg? erltlg’i‘égre Bet E@apted for
rgﬁﬂunaiéars Cthatgy orashayi fhaleg@ iméchdriismafor ptaviding selected

pat hway. WO 2004/ DaST20 BCT/ AUZOOS/ 001526 AN
slischargeihraegh gepeé the apritigsediedanieis Faye arafly adapted for use

rapeuti c agent.
%Zﬁ%w ﬁ@%g{@ﬁ%gé%at%a%%&@a or r?tgggvm th a | owner
anount of agent and at hi gher pressure than known
devi ces. Further, .anister may 5 h
dn seihere agpRatt Uiee?VS‘F gn afﬁé\dﬁﬁr'ﬂsa@&? ‘%{@aﬁ%@‘ar%? means for
%&Hé@ﬂg%ﬁ&é@&gw rﬂr tHEisb&lgedfeans %%li’fﬂéé%ftﬁ’é snorkel for
provi drn ec scharge t hr dugh one of the
aperatioreso niddicatarinbaled ais andfcontidl gr selepsisg meangder activating

e S oIRGB dchrs
ShetkSlapBlLtid agbsCpsh ARRsthatGs pamvﬁaﬁ“mw'aﬁqalﬁmlet pathway The

therapeut| c agent, the di scharge means nounted to
shisnhasge f means peayt ingluder argnpdigation n¢fbar@faera|adapéﬁﬂh tO store the

SRRl o By Sy P B, ety wan o

whetiesl abi e dhasibar gesy be fixed permanently to the snorkel. The chamber
may be reversibly mounted to the snorkel. The discharge means may include a
canister. The canister may be pressurised. The canister may have a therapeutic
agent release mechanism activated by externally applied pressure. The chamber

may house the canister. The medication chamber is preferably sealed.

The discharge means may comprise a nebulising arrangement. This discharge
means may include a venturi airflow arrangement. The discharge means may

comprise an arrangement for dispersing a powder into the air inlet pathway.

The discharge means may be located externally of the air pathway in the snorkel.

Alternatively, the discharge means may be positioned within the air pathway.

The therapeutic agent may be one or more of albuterol, salbutamol, beconase,

adrenaline aminophyline, glucose or other suitable compound or mixture.



t he therapeutic agent through a discharge pathway into
an air inlet pathway. The 15 di scharge neans may
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t herapeutic agent. The nedi cati on chanber may be
formed integrally with the snorkel. The chanber may
be fixed permanently to the snorkel. The chanber may
be reversibly nounted to the qgorkel. The di scharge
means may include a canister. “The cani ster may be
pressuri sed. The cani ster may have a therapeutic 20
agent rel ease nechanism activated by externally
appl i ed pressure. The chanber nay house the canister.

e nedi catign chanber is preferabl | e h
JhecaTsohRes R e TPl e E b1 aFRs Sy bl Barrel, The barrel
Huysodisehs 88 a %ﬁﬂéﬂiﬁﬁﬁcél%' lgeigitlinglyt sedtioaetfdytimdrical device.
arrangenent. The disc arge_neans,na¥ 25 conprise an
Thedregeateray e mavablesiemnmyfirst pesitien 1o aeduddanair patAnay between

t h .. The disgh ; o
SN or R BN e TROUGRIRY 1R 5 L Bt fostvon o
SbsANAE 9Fr PRATWaYTRY hBebdrestihap bedrotateti iy ahiingerroperated lever or
pat hway. 30 The 't herapeutic agent may be r

ne re

awishoHpi cihe bagel pay DeololatBalJRRYEIEN aidpasiupiche When rotated, the
' [ I : Qf. 0t i tabl e conpound or

ARRERY 4 s FES G eR PRI Go1526 10 The

control or releasing nmeans may include a rotatable

control barrel. The barrel may be forned as a .
Jhwi canyisterdpay. de gountssgin adﬁﬁéucriﬁo'%&@@ﬂg%%oco"“ected fo the main

%}[I[)H{é?jr 68! meaikhtsn ch%ﬁ@epﬁéyﬁbe 5% RPtTBNRBhE of Fe‘éﬁ@éﬁhe ingress

I rst ‘position to occ e analir pathway between )
b xedter. oThe roanisien st grefarablly sopeavateldpbye applidationeofsexerlly applied

BEPTRUIS CagAS I PReBRoY a8 dusbaa Gy, BB flor. Thp canister may

thhﬁa‘in gétjbﬁterc}_lh%éi’&ftéﬁbl,”Béc&%sé?t@iréﬁé%é@ﬁﬁhgéhyﬂtne, glucose or
each end. Wen rotated, the barrel may also turn the

othercuitable empownd onmixtue. cani ster may be nmounted in
a nedi cati on chanber connected to the main snorkel.
The nedi cati on chanber may be sealed to prevent or

M@l gibchdigel pHthRas may becdsanedTby atealigiineenti of a void in the control
pref erably operated application of _externall

b
depiel end ek wadk thengaimsepéRl-nd hetdisghaygéiRathway may be
VRehEd By LhriaR S & aplRbrs "5 Hi8kaBRYpiston and a vent or aperture

leading into the air pathway.

In an alternative embodiment, the control barrel may be mounted in the medication
chamber. The medication chamber may be closed by a screw threaded end cap.
The end cap is preferably sealed. The screw threaded end cap may include a
deformable membrane for applying pressure to an end of the medical canister to
thereby discharge a dose or therapeutic agent. The medication chamber may

include a water trap.

The discharge means may comprise a nebuliser arrangement. The nebuliser

arrangement may include a venturi assembly for dispersing the therapeutic agent.
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alignment of a void in the control barrel and a vent

in a wall of the main snorkel. The di scharge pat hway

may be opened by alignnent of an aperture in a

slideabl e piston and a vent or,Fperture 20 | eadi ng

into the air pathway. In an atetnative enbodi nent

the control barrel may be nounted in the nmedication

chanber. The nedi cation chanber may be closed by a .
SAlternativelye dbe dischdrgeameans eayeermpage BB asrastasmgityfor dispersing a

S B S S5 R B2 FBEAE g oy placs for
:ﬂﬁm ghhoGaBt oF ﬁ(fﬁl}ibl%totdh%méilﬂﬁﬁémge a dose or

erapeudti ¢ agent. e medi cati on chanber may include
a water trap. The di scharge neans nay conprise a

bul i ' .
B oo SRS SRR hodd S BBY st vel B¢ BRORIR i through a
tdo@PaH phthwayeriditioNal B R4 7APp AEWaHETANS/s00HKER6
-11 Alternatively, the discharge neans may conprise an

arrangenment for dispersing a powder or liquid. The

r i . | .
55 R e b RS PR lr il for oo i
shedieating ahhair streianelin raeaais chayinelling udkvice, f thewmeditation chamber
valve for directing air through a detour air pathway
SUNRIDRRI to the main air pathway of the snorkel. In

still foﬁférhﬁé%éﬁ@e&éﬁniﬂd“%ni MYERb CRar®Er d&nthiRirg a therapeutic

medi cati on chanber™for use in nedicating an air

sagerdm i n an air channel ling device, the nedication

chanber 0 conprising. .an_ outer.housi def i ni .

i nt er TRPUR néo#ﬁlrglxmgn&ea"}erq lagu&?aénggbg%?l'?e 3k channelling
ngsiidd-ng means for fixing the nmedication chanber to

the ai’r channelling device;
at least one delivery path from the internal chamber externally and adapted

to deliver the therapeutic agent to an air pathway in the air channelling device; and
releasing means for releasing the therapeutic agent from the internal

chamber.

The outer housing may be formed of one or more of plastic, polyvinyl chloride,
PEEK, alloy, titanium or other suitable material. It may be formed in two

interengageable sections. The two sections may be screw threadably engaged.

The therapeutié agent may be any suitable agent including albuterol, salbutamol

(Ventolin®), beconase (Becotide®), adrenaline, aminophylline, or glucose.

The therapeutic agent may be held in a pressurised container with a release valve.

The therapeutic agent may be a solid, liquid or gas.

The mounting means may comprise one or more recesses or slots for receiving a
fixing device such as a screw and/or guide tab. The medication chamber may be
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15 at | east one delivery path fromthe interna
chanber externally and adapted to deliver the

WO b@dageed i c agent to an air pathway in the aiPCT/AU2003/001526

channel I i ng device; and releasing neans for rel easing

the therapeutic agent fromthe internal chanber. 20

The outer housing may be fornmed of one or nore of

pl astic, polyvinyl chloride, REEK, alloy, titanium or

other suitable material. It may be formed in two

I nt erengageabl e sections. The two sections may be
screw t hreadably engaged. The therapeutic agent may
kiémensiosed talokatesigentecens, siekvegorbaretie the air chapoedingdevice.

25 (Ventolin(r)), beconase (Becotide(r)), adrenaline,

am nophyl I'i ne, or glucose. The therapeutic agent may

El‘ﬁleh&' Igaﬁi ﬁ Béﬁ\eﬁ\a‘}% ah detlettidhrelr gheaggtlet channel may
val ve he t herapeutic agent may be a solid, liquid
congasnicaR Wite the telcase vabene! theypresaiseskcomaingr. npie releasing

resarspufie ttotabl fiab R astivatthe s cath@f aftetpffpd 15 isplace the
giﬁ)ﬁlsl?@r YKy %@f‘ét@“tﬁ@l‘él%&l M@Q%Aﬁ@rhéﬂ@ely, iz cammed mechanism

mensi oned to locate in a recess, sl|leeve or bore

in
thay aperate anakidaable) seat i activaie the fﬁl@@§? \Ghee Qélﬂi“%é%ay"s"er The

PSR e 54, BBk FBR St or SRR MR caritro

¢RI sahi@id adifating tieg sélogse balveans nay be a rotatable
dial for activating a caronmed nechanismto displace

the cani ster and operate the rel ease val ve.

St h§'esdlid, particularl
SRR bt ol BB BRSO M T KRS g iy, pariclay
eApdvidar, tdhéhe rail gathwgyedrise nmgclhmlampmaﬁucnmprise a geared
activated button for dlqué%dgthe ni ster,. or

Skdse2

t he
SEERNgeMEN clor vagdYanging & bigsstind a ‘pbwered agent
! g ! irfaye
&h?ﬁ?ﬁ%}'ﬁﬂgé@j?ﬁb i Eﬁfm\féafg V\%IgeFrHE htg@erlmflé;’éhé?f ﬁﬁ y8omprise a
Thtatatdehduapemsem&orcdmpensm a)rgd;ap@mngua agﬁnt to the air

a\pgyll n ? éﬁé{g}%tneeq%%pack LF@ %é%?l%&&%%&%%bqg to open or close
Aht deidry \Rway.he mechani sm may conprise a

The air channelling device may be a scuba regulator, a snorkel, a breathing
apparatus such as a respirator, a mask, a filter or similar. The channelling device
may also comprise a conduit positionable in engagement with the medication
chamber and adapted to discharge directly into a user's mouth or nose. The
conduit may have an angular deviation in its lumen. The conduit may further
comprise a cap mounted to its external outlet and adapted for removal for use.
The cap may occlude an accessory air inlet aperture adapted to provide a flow

pathway to entrain the therapeutic agent.

The outer housing may include indication means for indicating, at least
approximately, the content status of the internal chamber. The indicator means
may comprise a counting arrangement which is advanced by every discharge of

therapeutic agent. The counting arrangement may be returned to zero by
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15 rotatabl e di spenser for dispersing or dispensing a
powdered agent to the air pathway. The nechani sm may

wo eootlogi72€onpri se a val ve operabl e to open or BCDAE2003/001526

the delivery pathway. The air channelling device may

be a scuba regulator, a snorkel, a breathing 20

apparatus such as a respirator, a nask, a filter or

simlar. The channelling deViiﬁe may al so conprise a

conduit positionable in engagerént with the nedi cation
chanber and adapted to discharge directly into a

user's nouth or nose. The <conduit may have an angul ar
dissssgmiolp df the bater hoesingThe conduit may further

conprise a cap nounted to its external outlet and

adapted for renoval for use. 25 The cap may occl ude an

?ﬁ§ Cagter yhé\!l§in$ nhal ARG UsSmpASPt &8l infetppathivity dof lreseiving a
pathway to enttain the therapeutic agent. The outer
bessurispdraiy supplyudEhe outeraiausingrgysalse conmpiiseaan ytiet valve for

t | east approxjnatel he .c t fe
Tieadiio et the e snaus? Wik o™ S6%5u 06, tne, chamber
%&é&tdregs@éf@wsm chdrhBér.i s advanced by every

i scharge of therapeutic agent. The counting

arrangement may be returned to zero by WO 2004/ 045720

CT/,AU2003/ 001526, -.13- i , of e .
T R38R e en i ) 146, B HipOH A mpcicting an

st &t ipatbreathidg apparatisy tngmethar esmprising dhastepsudpl y .

The outer housi ng may al so conpri s‘%@an 0L€I| et VF| Ve breathi

for BogNgBBangiChamarr FoRiAININGE 3 niherapgulich 29681 Bhéh, breathing

j e inside the chanber exceeds pressure
%hé%ié%g?ﬁé chanber. In yet another aspect, the

i nvenintroducing besi de moreadosehiaaf tife rieeliapetiingagentainto an inlet
streamjn,a breathjing apparatus, the nmethod conprising
padWAYdRS insPiratsy Aunt i ng a .chanber containing a

therapeutic agent to a breathing apparatus; and

I ntroduci ng one or nore doses of the therapeutic agent -
Mouoting thel ebamper imay comprisasierming the ghamber integrally with the

breathing apparatus or forming a separate chamber and reversibly or permanently

mounting it to the breathing apparatus .

The method may include the step of positioning a container holding the therapeutic

agent in the chamber. The container may be a pressurised container.

Introducing one or more doses of the therapeutic agent may include the step of
activating an agent releasing mechanism such as depressing a button, rotating a
control dial, knob or lever, or other voluntary action to release a dose of
therapeutic agent. Introducing the therapeutic agent into an inlet pathway may
comprise the step of introducing the agent directly into the inlet pathway from the
chamber or, alternatively, through a delivery air pathway from the chamber to the

inlet pathway.

BRIEF DESCRIPTION OF THE DRAWINGS
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15 Mounting the chanber may conprise formng the
chanber integrally with the breathing apparatus or

wo oooriomiy2@ separ at e chanmber and reversi bly or PCT/AU2003/001526

permanently nmounting it to the breathing apparatus .
The nmethod may include the step of positioning a
container holding the therapeutic 20 agent in the
chanber. The contai ner nay be1% pressuri sed contai ner.
I ntroduci ng one or nore doses '6f the therapeutic agent
may include the step of activating an agent releasing
mechani sm such as depressing a button, rotati
Eigwre dl isdi perspreidls \ew ahveemodiied asend\RRgm e of ge present
to rel ease a dose of 25 therapeutic agent. Introducing
fyen fﬂ%rapeutlc agent into an inlet pathway may
conprise the step of introducing the agent directly
into the inlet pathway fromthe chanbe
Figuse ?aisi & epispectiyevigh of thel Cﬂaﬂéfi%/Ofaﬂg%aﬁh\Mﬁb medigatie chamber
to the inlet pathway. 30 BRI EF DESCRI PTI ON OF
W NGS WO 2004/ 045720 PCT/ AU2003/ 001526 -14
Figure 1 is a perspective view of a nodified second
stage reqgul ator of_ the present % vention. Figure 2 is
Figyse S @ fieqk vieneql the %“f?é‘gég\ﬁ“é@ E\gulﬂ? dure 1 with
nmedi cation chanber 5 renpbved. Figure 3 is a rear view
of the arrangenent of Figure 1. Figure 4 is a
Santre drisla sactionalf viewef e amgegemeniodf Fggre & takenaieng line AA.
along line AA. 10 Figure 5 is a side view of a
renovabl e chanber for use with a breathing apparatus.
EW%% Gisi 8 _SidBEURRML DT ¥ SreyiRMbRf d}'n'é%liﬁ?dfd‘rahéé’wlth a breathing
chanber of Figure 5. 15 Figure 7 is a sectional view
apRarmated.ong the [ine BB of Figure 5 when the
medi cati on chanber is at rest.

Figure 6 is a perspective view of the medication chamber of Figure 5.

Figure 7 is a sectional view taken along the line BB of Figure 5 when the

medication chamber is at rest.

Figure 8 is a similar view to Figure 7 but when the medication chamber is

activated.

Figure 9 is a perspective view of an alternative embodiment of a medication

chamber.
Figure 10 is a side view of the medication chamber of Figure 9.

Figure 11 is a sectional view of the medication chamber of Figure 10 taken along
the line CC.

Figure 12 is a rear view of a regulator and medication chamber with diaphragm

removed.



Figure 8 is a simlar viewto Figure 7 but when the
nmedi cation chanber is 20 activated. Figure 9 is a

w@ergpeTeo ve vi ew of an alternative enbodi nent PGf/AE2003/001526
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medi cati on chanber. 25 Figure 10 is a side view of
the nedi cation chanber of Figure 9. Figure 11 is a
sectional view of the nedication chanber of Figure 10
taken along the line CC. 30 ﬁlgure 12 is a rear view
of a regulator and nedication Ohanber wi t h di aphr agm
removed. WO 2004/ 045720 PCT/ AU2003/ 001526 -15 Figure
13 is a perspective view of an inlet assenbly of a
regulator and medi cation chanber. 5 Figure 14 is a

?égy(r? gﬁ% 3 q,pg@pg@t&%@g&rc‘}f%@ﬁfﬁg%@& %’F 3 %’@3@905 dr¥ Redication

Ehemiberl6 is a front perspective view of a nodified
snorkel base. 10 Figure 17 is a top view of the
arrangemant of Fi gure 16. Figure 18 is a side view of

GupdR Fs BTt LR Plet b3s5r8H. 0.7 0 15 % gire

20 i's a sectional top view of the arrangenent of
Figure 19 taken along the |ine DD. 20 F| ure 21 is a
Fighrei 1vis & segiionpt iew £ the aHPPAAYEREAN F'SP 1§Ddi fied
snorkel base. Figure 22 is a rear view of the
arrangenent of Figure 21. Figure 23 is a sectional

FHigleevieaw ofroniterapectivgafem bf afmddified enatket basa al ong
the 25 line EE. Figure 24 is a sectional top view of
the arrangenent of Figure 22 taken along the |I|ine FF.

Figure 17 is a top view of the arrangement of Figure 16.
Figure 18 is a side view of the snorkel base of Figure 16.
Figure 19 is a rear view of the modified snorkel base of Figure 16.

Figure 20 is a sectional top view of the arrangement of Figure 19 taken along the
line DD.

Figure 21 is a top view of an alternative arrangement of a modified snorkel base.
Figure 22 is a rear view of the arrangement of Figure 21.

Figure 23 is a sectional side view of the arrangement of Figure 22 taken along the
line EE.

Figure 24 is a sectional top view of the arrangement of Figure 22 taken along the
line FF.

Figure 25 is a perspective view of a modified snorkel.



30 Figure 25 is a perspective view of a nodified
snorkel . WD 2004/ 045720 PCT/ AU2003/ 001526 -16 Figure
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arrangement. Figure 27 is a rear view of the
arrangenment of Figure 26. 5 Figure 28 is a sectional
top view of the arrangenent of Figure 27 taken al ong
the line GG Figure 29 is a perspective view of a
nodi fi ed snorkel wth nmedicat |1(§n chanber attached. 10
Figure 30 is a perspective view of the arrangenent of
Figure 29 with nedication chanber renoved. Figure 31
IFigure (26 is [zetobi wew o aiudfiersalfennativer srmirkel hasei areangement.
enbodi nent of a nodified 15 snorkel. Figure 32 is a
sectional side view of the arrangenent of Figure 31.
i t OMFRjuré 28, base
e RO e e e ot or
activated. Figure 34 is a perspective view of further

SR N bRk 3B G 2 o atong e

\iRe'sGg25 i nactive. Figure 36 shows the arrangenent of
Figure 35 when activated. Figure 37 shows a secti onal
top view further of an enbodi nent of a nodified 30

Silte oA nd BBRPREDBL R0 8t seMoRBAS el Blin meication chamber

stidehad ew of the arrangenment of Figure 37. Figure 39
shows the nodified regulator of Figure 37 when in use.
5 Figure 40 shows a sectional view of a further

L SN aPerBplBRLViGH JrAY dMigement of Figure 29 with medication

chamber removed.

Figure 31 is a perspective view of a further alternative embodiment of a modified

snorkel.
Figure 32 is a sectional side view of the arrangement of Figure 31.

Figure 33 is a sectional side view of the base arrangement of Figure 32 with the

canister activated.
Figure 34 is a perspective view of further embodiment of a modified snorkel.

Figure 35 shows a sectional side view of the arrangement of Figure 34 when

inactive.
Figure 36 shows the arrangement of Figure 35 when activated.

Figure 37 shows a 'sectional top view further of an embodiment of a modified

regulator adapted for use with a powder.



for use with a powder nedication. Figure 41 shows the
arrangenent of Figure 40 when in use. 10 Figure 42 is

w@2@antizenal top view of a dry powder nedi catiP@I/AU2003/001526

10

15

20

25

30

arrangement for a snorkel. Figure 43 shows the
arrangement of Figure 42 in operation. 15 Figure 44 is
a sectional view of a further arrangenent for use of
dry powder with a snorkel % usi ng blister packs.
Fi gure 45 shows the arrangeweﬁt of Figure 44 in use.
20 Figure 46 is a part sectional top view of an
al ternative enbodi ment of a nodified regulator.
Figurnec38ighaves a skute view ofiteevaoangémsent obnigureadt. of
Figure 46. 25 Figure 48 shows a range of alternative
applications of the present invention. Figure 49 is a
fr @r%esé él’{cﬁNé’tr@"fn% ifidd rEFRURR lof FIRAE GAtWIREN fHhagaier

to an alternative breathing apparatus. 30
Flgure 50 is a sectional side view of the device of

e, 49, WO _200 /04 720 RCT.
[I;Eg%(PL‘Eb SPRETE 354 oy, qf %ﬁﬁ%&%@g igé?\t of, %Emodlfled regulator

48 s ORMAA Jﬁ&ﬂ@iéﬂﬁe@i@éfw\@' ogi cal advance of providing
an oxygen m xture under high pressure in a tank

coupled with a pressure reduci ng 5 mechani sm for

gﬁ@? Aﬂ %\}’gﬁjé%%%ﬁegnlé@ Ongr? sdre ‘?’Béﬁ%%&i njury.

The princi pI e devel opnent related to the production of

regul ator for use with elther conpr essed 9irﬁ§78%
rFlgw@gfé% is p196diopgkiop YWEWaRT a sty powass medication @rshggment for a
%?‘%’ conmbi nation such as NI TROX, which is a nane
applied to a range of suitable m xtures. However, the
nost conmon range i s 64 10 68% nitrogen and 32-36%

%élgre Thls as m xture vvlf 42;§|tcall held in a
e 43 phowR QR APISBPYL é‘ﬂ)‘frﬁx %fr%fa 00 litres
of m xture at around 180-230 atnospheres of pressure

(ATM . .
Figure 44 is a sectional view of a further arrangement for use of dry powder with a

snorkel when using blister packs.
Figure 45 shows the arrangement of Figure 44 in use.

Figure 46 is a part sectional top view of an alternative embodiment of a modified

regulator.
Figure 47 is a bottom view of the arrangement of Figure 46.
Figure 48 shows a range of alternative applications of the present invention.

Figure 49 is a perspective view of a removable medication chamber fixed to an

alternative breathing apparatus.

Figure 50 is a sectional side view of the device of Figure 49.
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A regulator is usually provided having a first stage
and second stage function. The 15 regulator is

w@odapnesf2a o provide air on demand by a user anPCEHAB2003/001526

reduce the pressure as required. The first stage of a
regul ator may attach to the cylinder of air and is
designed to reduce pressure fromthe tank, usually on
average at around 204 ATM to %n 20 internedi ate
pressure of around 9.5 ATM Al ength of flexible
extendi bl e hose is usually then provided to connect
the first stage to the second stage of the regul ator.
DETARLED DESCRIPTIONAOEFHE DRAWHNGSe the nixture
from9.5 ATMto anbient water pressure which is
typically in the range 25 of 1-5 ATM dependi ng on

deRbl- diviig &&%ﬁﬁéﬁﬁéﬁ?tl’@ Fééhhafébblé‘éﬁ%d@am M@r@ﬁdfn%fan oxygen

providing~alr I's activated by inhalation by the

ahixteire oundém higinepressureurnst antaek, chepledn withera i presswie reducing

BRG0P B R o e B8 Y suMElffy poroasea
Hréskire 16 |aV€i%$nEJir3Qh TRESSFI¢ife dBlelbpiintesiatidetaPthessratigction of a
chanmber s whi ch have either ‘a val ve/ di aphragm

cepiaimatfoonserwith piteeopomeresset aD(D¥Haniegeno21% oxygen) or an

PCT/ AU2003/ 001526 - 19- ich. af f ac tef: b i o
sbaat earcned hoen diigel torhitbiPLUFERE M PRI Bbigh is a name
pplibeto BUanhs of whitasle rixtwes! Howekr, thel mastcomhwr fenge is 64-
second chanber fromthe action_ of the diaphragm or

$i8% awitrogenTRRd A2-36Y BXEIRMI NGisps naikEreakd bp dydgply held in a
i : I i ' -
e L P RRE AR 0g 8RB AN 20828 o FARLAS S roynd 1680-230
atesspheresfof peassueaI ATMY water. A resilient diaphragm

may be deforned to activate a push valve, thereby

clearing a seat and all ow ng high pressure air from

gﬁf‘rt’éécj:uilétéﬁ isQaag Er&ﬁhéd“ﬁé’vihg %fr@t%%ﬁ% &RaHeRbnd Aage function. The

nati ve arranhgenent use someWhat simlar

fregudatorris hadapted Hagerdvide air i Hemapidsby @ weet landoglss reduce the
into and out .of register with a cooperating seat with

RresiWe ASIEIVUEY, closed and clear connecting

passageway.
The first stage of a regulator may attach to the cylinder of air and is designed to

reduce pressure from the tank, usually on average at around 204 ATM, to an

intermediate pressure of around 9.5 ATM.

A length of flexible extendible hose is usually then provided to connect the first
stage to the second stage of the regulator. The second stage is adapted to reduce
the mixture from 9.5 ATM to ambient water pressure which is typically in the range
of 1-56 ATM depending on depth. The second stage also includes a mechanism for
providing air which is activated by inhalation by the diver or, in some
circumstances, has an override for providing air continuously. Such a need may

arise in an emergency situation.

The structure of the first stage includes high pressure and intermediate pressure

chambers which have either a valve/diaphragm combination or a piston both of



The second stage of the regulator is |ocated adjacent
and includes the nouth 15 piece. The second stage has
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wat er pressure and an inner valve that is connected to

a noveabl e |l ever. The second stage al so includes an

exhaust val ve and often has a purge button. On

i nhal ation, the pressure within the second stage drops

bel ow t he anbient 20 water ﬁ%sure. As a result, the

di aphragmis distorted and cones into contact wth

the lever which is pivotally nounted and is

wHicegreafféoted by atater pressureby clearing an inlet line

fromthe first stage of the regulator. This air is

i nhal ed. On expiration, the pressure in the second

ﬂ@ﬁfpr@és#r@ ir ?Qlﬂe"ﬂ?/&fed' B HEHRASEthmBer beasH BubjeRt to controlled
e air inlet, pressurisation of the

delepbe agmtlaevagcdrrobmamber framdhe action péﬂnef@aplﬂ rag or piston.

exhaust val ve. The above cyclical process is perforned

continuously during use of the breathing apparatus.

i t Lcﬁg%rgéﬂ%rgj]mmpdea@agé %‘F‘eé@ré'u%ﬁe ‘é@&@ﬁdérgcdﬁaﬁﬁtﬁer leading to

d the second stage chanb
iamt intzilandeobetafeen tharpgessquemfutlnq aigfin fhe sbambgr @r\d thgrpressure of

004/ 045. PCT/ AU200 5
%&rw&ﬁw& W@éﬁr i Bties epg d&]%‘eﬂgrﬂyé\?ﬁ% %QEXarrgﬁ FJ]%F tivate a push
AR/ 'ﬂ?efrébf/ erbaripgleshrendsalioning Bigh rossurd a’iloﬁromethe first chamber
viewed as restricting the scope of the invention.

SIMIOI ﬁhedsq;mndocrhamqur uAbealtaraative REaNgRIBEYPL Hees a somewhat similar
glp(f @ﬂtﬁt |§ ggtsgﬁ é)'nn% g@ﬂé\ﬁ;ﬁls’c W%igﬁwd{}eg' {éjséelrr@%t of register with

F @bperatind1est With éﬁ@ﬁemtleelyrmxbsﬂed)éncacleedccbmrwbtmg passageway.
breathing apparatus in the formof nodified regulator

50 conprising a regulator 51 and nedication chanber

Srhe g@@orﬁoegrﬁg%t 1 18 u@gﬁ |§r\o&f5ﬂﬁ@ta +|‘\tn§nc'l_’3rnélﬁdes the mouth

primary air eed in into ator proper
Pleowhi dihedsscdmal giaget Ihmsmgbhambehwlthca rEEberT H@phragm exposed to
nedlcat|o chanber 52 has an e

'ﬁBhW? SigeRTTa AneEn reg VBN b S rizela 1 moveable lover.
Lsth§e ﬁls%qﬁauaéé bAxhalshedIve ahd dieh 858 pufe button.

erape t| c agent
On inhalation, the pressure within the second stage drops below the ambient
water pressure. As a result, the diaphragm is distorted and comes into contact
with the lever which is pivotally mounted and is consequently rotated, thereby

clearing an inlet line from the first stage of the regulator. This air is inhaled.

On expiration, the pressure in the second stage of the regulator is increased .
leading to closure of the air inlet, pressurisation of the diaphragm away from the

lever and opening of the exhaust valve.

The above cyclical process is performed continuously during use of the breathing
apparatus. The purge button may be used to clear water from the mouth piece
and the second stage chamber by introduction of a large quantity of pressured air

or gas miX.
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15 1t is preferred if the chanber 52 is denountable
and it may be supported in place by the nounting

wa@olokans728 whi ch may engage a t hreaded secti onP@Gf/AU2003/001526

branch 59. Alternatively the collar may all ow the
chanber to be opened and may sinply act as a stop
agai nst branch 59. The chanber nmay be fixed in
position by a positive fixin ans such as a grub
screw, a bayonet fitting or sSi“mlar. The rel ationship
20 between the chanber and branch shoul d preferably
provide a water tight seal. In one enbodi nent, the
chanber may be fixed permanently to the regul ator and

T oSl Sl T bl Bk, e refrs
‘é'n%‘(ﬁﬂmﬁﬁ% W'nb,h afBathdiid GRR BE-vidWed despustriatng ithe edope of the
t he chanmber 5

allows versatility in the nodified ) .
imesationnd skilbed personavitl undersiandibedtbearyrand priagiplgref the invention

SRRt irodned BB S A A Bl AP ERph. 7' T
nmedi cation. Additionally, denmountability of the

chanber 52 allows easy replacenent of the nedication
Reaferingeto Rigueh1ihene iBesegasalt exarapieoeiea madifed,breathing apparatus

30 .0n Figur kRC [ ot
30 4h8 ol G el Ritel 88 Srissfa 3 Wb aboy) 31 angymedication
REANNS? 23/ PR betfulato? toinpriges Ahdnlet ailes 88icrprimeanyesinine feeding
a user's teeth. In this regard, it may be forrrec{ W th

dnto; theetregydator upoPel G4 shiel Fisshasues dhralighe Sguithpiece 55.  The
lrﬁ&(ﬂ&%ﬁ% 8%.&5@8?52%133%# cfd c%@dSG,l QUEwalinb 2l dBRounting collar 58.
thereby providing separation of the user's teeth and
alHeommchgapre6 innthil embodimént! i aapusts Hutton dou aetivatingoneldase of the
rat her than being coated on their incisors. 5
thereRskticagpRt t ures 64 are seen for exhaust gases from

the nodified regulator 50. A sectional viewis seen

in Figure 4 which shows the chanber 52 nopunted to a
ithisrprotastiedsis thénichamblef BAds demasintable andniberayebe supported in place

) e Ploy IR R5hor, 58, ARETDbS 2 5abh Rl T8 6P Brancn s
'(f,‘"f;ﬁf*ygﬂ}]f Heae8ldrYmay dilerithadRdniiseds toi e opBned Ed may simply act
as a stop against branch 59. The chamber may be fixed in position by a positive
fixing means such as a grub screw, a bayonet fitting or similar. The relationship
between the chamber and branch should preferably provide a water tight seal. In
one embodiment, the chamber may be fixed permanently to the regulator and may

be formed integrally with it.

In Figure 2 the chamber 52 has been removed and branch 59 hés been closed
with sealing cap 60. The demountability of the chamber 52 allows versatility in the
modified breathing apparatus and it may be used for standard operation for people
who are unaffected by asthma or similar diseases or who do not require any
medication.  Additionally, demountability of the chamber 52 allows easy

replacement of the medication container which will be described more fully below.

In Figure 3 the mouth piece 55 is seen. It is preferred if the mouthpiece is adapted
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cooperates with the inlet assembly 70 to control gas
inlet into the internal chanber 66. A nain purge

WO 20045720 i s provi ded for purging any water frpOT/ADRZ003/001526

internal chanber 66 through the exhaust apertures 72

and subsequently through the 15 discharge apertures

64 of Figure 3. A second nedication chanber 152 is

seen in Figures 5 and 6 and c rises a tw st cap end

156 an air inlet 73, a purge ggpve 74 and a nozzle

outl et 75. The chanber al so has a nounting recess 76
configured to |locate the chanber in 20 appropriate

to mmmatn sepanatioh debwean lai uger'spiestt s thishegarhnibey be formed

g@% ﬁ%ﬁ)‘&%% f HBQVI@EFFL&}%?M%%?% E%etﬁdﬁ?é%%e& Wbb& $hield 62 and

- 63 BferEPRPRAAdIAG e B%ﬂloheofs’dhedjsen‘BQeeﬂsand @flowing an
I n the 'gr anch orwany of[% b formati on adapt ed 9 o

heedhicagiont full @ccess tora usen sq@toaﬁp@tmd@anwg; ﬁeﬂt@eron thgr incisors.
ﬁ)ﬁeﬁt%?&%%@éﬂpge Séé eﬁg sbz%enafggre%:f\\tj\gtr @é&! frahg’tﬁ@rmo & regulator

lkpcated distally to the nmounting collar and prOV|de
seal ed engagenent in to the branch 59 previously
descri bed. The nedication chanber is sealed to

%h??? n&ﬁaﬁbi&%%ﬁ%eﬁﬁpmr Slh%}‘\l %ﬁheéjgﬁé fet '59 mounted to a

aaif bedy neslwhiell definesiiaterhaimehamtber e661 | u'EtueJamtermal chamber
Insul ation may arise from an external _cpating or

pﬁ@nrwameafesdhremh e MRektBpiese RGP 87t & dhe H@OU’fh plece 55. A

oRittn B8 iTReARR YP55e T 22Tt RRAT e tne Gt e ciaphragm

caapJMeswah itioe irlletvasmamibly 70 daicenffokgaminlettistoctharitlernal chamber
er 78 contai,ns

égz rest res i sed
" Bomeh SRR ThiS RrodRh oS oint, ABY 3L Sfbga dhe internal
RALRIMRY | 668 tﬁl’ou@ﬂ)’tr@ BRRatdteagaraitbs C7 2001 s&beé@ﬁérﬂlyf firough the

i ngestion throudgh the oral 5 nucosa, the tongue, the
gimha@mapswrﬁa@‘k@fdﬁgur@ﬁthe respiratory tract. As
can be seen in this view, the collar 58 engages a
thread in the wall of the chanber to provide a neans

@f sbegaKimdlidPnceiriesr 152 ¢s seen ¢orAigumests annldo and comprises a
renoving the_ canister 78 for replacepent., The t

dwist cap ersb 156 appair dMek 7802 UGYS yalvgn74 and a nozzle outlet 75. The
chamber also has a mounting recess 76 configured to locate the chamber in

appropriate orientation in the breathing apparatus. The chamber may be
positioned with the recess 76 aligned with a co-operating tab (not shown) in the
breathing apparatus. The chamber may then be slid into position in the branch or
any other formation adapted to locate it in the breathing apparatus. The chamber
may be locked in position by a grub screw or similar. The mounting collar 58 is
seen. Two O-rings 77 may be located distally to the mounting collar and provide
sealed engagement in to the branch 59 previously described. The medication
chamber is sealed to prevent or resist penetration by water, dust, fine particulate
matter, mud or similar. The chamber may also be insulated to resist temperature
fluctuations. Insulation may arise from an external coating or from the nature of
the material used to form the housing. Formed polymers may be used or any

other suitable material.



upwar dl y di splacing action on the canister 78. In a
preferred enbodi nent, a 900 10 turn translates to
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canister. The canister sits against a seat 79 at its
upper nost shoul der 80. The seat 79 is resiliently

bi ased by a spring 81 to an inactive position. Oring
seals 82 resist ingress of water or other naterial
into the chanber 152. 15 Howevef “in the event that
this occurs, the chanber may be purged of excess fluid
through the air inlet 73 and purge valve 74 (in
Figures 5 and 6). Further Orings 77 are provided to

th t . the_bqd th b, t hat .
+ Hie e toRd oo an riguen7 i i e beh o2 ah foss, Apressurised
E:(Eﬁ\ n%t@F %n@drﬁgﬂg o 36 §ﬁfféﬁl9rin§c'ﬁcatlo?fpwﬁﬂﬂl ﬁ'fa%/aﬁe'éélﬁd"tﬁmol beconase,

er at the co provi esapotentlal I nl et
f adremalirss or eanarmtharamamapwtm agarddsuiiabiel fiort ingeation through the oral

Ori 3 whi h h hal v
LB 08 S0 AT ST R, o on o
besth rPtas efbw OthBréBﬂ'aﬁl%Bdéﬁé%g&egﬁﬁﬁeéﬁ in ﬂ’é W%\‘ﬁ @Iﬂﬁe chamber to

button 87 ther'eby Ieading t di spl acenment of
c;ammeea negansnef hraskisgdbe chemblsr @ﬂodw@rmre@ow’fé\ﬂmt removing the

B skt TanBseMisits T A05h 600 8584 5B F, AR Bl fo provide an

Wér‘dhﬁd%ﬁldcﬁwd%é%rﬂ@n dhe GBAIstEH 78] W%%Yre@é}redr Bfhbodiment, a 90°
twi st action end 156 operates a canmed arrangement to

diugp trapslater: te apptaximate)s 3 mtbllraefma&ldmlamemﬁ oithe canister. The

e ca d arr se .
PR oS SIS NpR VAL I IS TRndrBRS Stlsh ke g0, The seat 79 is
Cragestlp bigsu by@bbﬁlﬁ’? s1ery an Jlﬁéctlv%S pbéiﬁoﬁ' eevthg seals 82 resist
rotates, the toothed eeve 101 slides the WO

Jipguess 4 reterarTothep 0wtertr) iModhe chambies168. 102 and

button 87 away fromthe base as a sl oped | eading

surface of the saw toothed arrangenent slides past an
edgwevdr intthe vehbthaBthisbcpurst te ¢RembeMmayr®d purged of excess fluid

| spl acenent bt aj ned at the t of the tooth
DO P Bl T ALBTop Salie 1408 MBWRS Gvand e
Steeper side of the tooth to re-set at the starting

position. 5 In one aspect, the invention may reside in
thetherdDeings 017 aregprbededdo deslcthielsedtion of the body of the chamber that

inserts into the breathing apparatus. This section is the internal body section 85.
The break in the chamber at the collar 58 provides a potential inlet for moisture
and may be addressed by additional O-rings 83 which provide a seal when the two
halves are engaged. |

In Figure 8, the twist action end 156 has been rotated to provide displacement of
the end button 87 thereby leading to displacement of the canister 78 and the seat
79 which operates somewhat like a piston. Displacement of the seat and canister
leads to alignment of a spray nozzle 88 with an outlet aperture 89 to provide a
medicated spray 90. The twist action end 156 operates a cammed arrangement to
displace the end button 87 to a maximal position before the cammed arrangement
resets itself. Rotation of the twist cap 156 leads to movement in a cammed or saw

toothed sleeve 101. As the sleeve, rotates, the toothed sleeve 101 slides the



above, and extends to an enbodi ment provided with a
fitting that allows easy disnounting and rel ocation
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regul ator to regulator or onto an alternative

breat hi ng apparatus such as a gas 10 mask or indeed to
a snorkel. The latter application nay require sone

m nor nodification as descri bed subsequently. In use,
an operator sinply twsts t he 28md cap 156 to provide
di scharge of a single nedicated dose. Additional
twisting will result in further single dose

FRAbhH 48R A buttdd 87 maweaypfrefrethicebasaThsdi steped leading surface of the
chanber wll feature a counter or .indi

! cato f .
sewafasthed @semgemanh shdes mast e pape il 5%&%@761%&,'3"0" 102.
i i ‘ @further ad
a4 SRR 1 ol . ARYANACY 4B Eobrafurr aduance
lscstot Pdrpiover the stdepee bidefof tieertoath g retsstat the starting position.
Col ouring may be used to indicate the difference. For
exanpl e, green colouring nmay be used for high |evels

%5 o %cf,%gﬁﬂv%ﬁﬁ&hﬁla?@%iﬁﬁqg tABB&iBSEon @HalbRE@s described
ange” may i n ng  an

i'cate ongo medi um | evel _usaﬁe. ,
Rédvepgnd neliteads to e eedodiroentr praviteshwith arfittiagthahallows easy

dhranminand reloolo, ol ShemEeg; aTive AgIbs B4 BE moved from
:J_:IQgLijl‘c’\{d?L{gl [aé%ﬂgfgf Sr BRY AR difcpdative brekithiaboasparadfus such as a gas

ures show a chanber simlar 1n many .
mesgleor Sndeed Hata shorkelur Bha laiter applications mayceequigesome minor

end.cap. 56 i§ a push acti d end cap. The conponents

dpoq'ﬁ%ﬁ'o@a?ﬁ é?%‘?fﬁ’gﬁes”g’?ﬁﬁﬁg@e very sinmilar to that

described in relation to Figures 5 and 6. However, in

this case, a user si rrp]¥ depresses a push acti(ﬁn end
/

dn usei en apeyatopsinply dwisintis end 69e 1 58 terpravidg diggharge of a single

P RaisaEsiaBis A REiBhaCANEIE y s ER (it e (0N, gppiioatons.

1A a Prefoneed eimbodinentd thé echavntierr willl feitpree sscaurdeofor indicator of
the push action end 91. Any Wt) 2004/ 0457t20 - .
remaring sloseoe s fach tme dhapiwist capHafReLRied, AR gdicaiar device may

r@a@@aﬁ&%dtc} Brd¥AdY LA Gndigktidr! %ﬁ_‘éﬁéh%@s 5RdnRAVAIASevEN of remaining
otherwse for its activation. The range counter 421 o

ntozesdewards & ihall deatel ofirermaining dessisheCololing anay berusied to indicate
kﬁg’g&iﬁé{qtr\gg} SIFgEee(g(rarer?t\é\f agen ecgfouf'iﬁaerrn\é?/' be used for high levels of
medication in the canister and hence low usage. Orange may indicate ongoing
and medium level usage. Red may indicate the need for replacement or caution in
use. Other indicators such as a broad to narrow pattern may also be used for a

similar purpose. Individual numbers may be used as indicators.

Figures 9 and 10 show a chamber similar in many respects to that of Figure 1. In
this instance, the end cap 56 is a push activated end cap. The components of the
canister are otherwise very similar to that described in relation to Figures 5 and 6.
However, in this case, a user simply depresses a push action end 91 which may
be a deformable cover such as a rubber cap. An indicator or counter is shown
with a number window 420 and range window 421. The number window 420 is

arranged to record the number of depressions of the push action end 91. Any



range counter may be advanced on separation of the
chanber into two 5 conponents. For exanple, the

w0 p@itoai7er nmay have four quadrants of differenPCT/AU2003/001526
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colour. Separating the interengageabl e hal ves of the

chanber may advance the indicator to the next col our

by a single nechanical trip. At the end of the fourth

period of use, the chanber may %e di scar ded.

Alternatively, four periods of 2%se may indicate the

i nternal canister should be discarded irrespective of

the nunber 10 of doses dispersed. The sectional view

ofinfilg mezhanical awasgemeniomay derusegdogrovide fohthecdeviceto advance

DROPPRIER 40T s BEvaiba e TeBGR LRI 5k BRIFEIAR Hiffation s to
CRHESRr RS cahiSRY & hivhrl tIROURN &qaw%ﬂ?ar& reé8&8e Aifernatively the

sl eeve 425 which is configured to rotate on contact _
arathgad catister t maynbebexdvanterioon cerparationt2ef tibessbamaer into two

Q%E@E%%N ﬁtgrr tﬁgﬁeﬁ%nﬁhtelt ingicfaggﬁgrégggheﬁ\feg b"&ﬁ,ﬁéu%@%’csb%f different
agbiane eSeBﬁratiﬂ?ﬁﬁéﬁm@?é ag%afbréehﬁb@@w&hé @hBFAbEr dRay@Advance the

I ndi cati on of e episodes of use. In Figure 12 the

dindisatardion theshaxé eplausrhyva gingie neechanieal dieniAdgthgread of the fourth

i ' t n n e .
orerRLot ot 8 BRIy T 4 BRaTBE ARGREBVRl tipofiods of use
Fingyrigditateviheriatatnalnsanister shouwe iendisaaricdliries pectieadl the number
by deformation of a diaphragmto allow inlet gases
f¢fiRses«lisnaised3 to be fed into a chanber (not shown)

of a breathing apparatus. 25 An offshoot airline 93

arises fromthe nmain airline 53 and connects the inlet

ablse sbtijortal wew lof Higureedi aBbi shiowshamd errramgenferitiof dhé @dunter with

of the valve opening arm 92 w|l lead tq air bein .
RS Pttt E@r_o %éargo%mewt%fan41@pﬁﬁgm 4_?29; togsthgeniimggr window.
| DEPreskidh SEMiCaid oA %eﬁﬁy@ﬁzﬁq | Edved gap 424 and engage

arrangenent of the inlet asse Is also see
Rilgave 42b4whioh B85 configured ftohmtateadn | gamdact3and i sbyandevthe number

stream from 3 e valve seat 95. Ajr.,i s receive
ChrBRT e flbatzs R ahey & pdihurer AL IESRARE IS ths range counter
(may B&eadvanted. Pr ARSWHEEVEID! tRE! tamdel @Buffert hfays Ibediddi¥anced by
val ve 96 may be adjusted by WO 2004/ 045720

rtigasgReruy g ob thisscimmbersto provide an indication of the episodes of use.

In Figure 12 the diaphragm has been removed and a valve opening arm 92 in an
inlet assembly can be seen located inwardly of the airline 53. The arrangement is
also seen in Figure 13 wherein the valve opening arm 92 is operable by
deformation of a diaphragm to allow inlet gases from the line 53 to be fed into a

chamber (not shown) of a breathing apparatus.

An offshoot airline 93 arises from the main airline 53 and connects the inlet
assembly 94 with the medication chamber 56. Activation of the valve opening arm
92 will lead to air being delivered into the chamber of the regulator as well as into
the medication chamber 56. The modified arrangement of the inlet assembly is
also seen in Figures 14 and 15. The offshoot airline 93 arises down stream from
the valve seat 95. Air is received through the airline 53 from a first stage regulator

(not seen). The pressure for activation of the sliding valve 96 may be adjusted by



adj ust ment control knob 97 which tensions or rel eases
spring 98. A bleed off point 99 redirects sone

wa@eeotlogsnze o equal i se the nedi cati on chanber toP€TaU2003/001526
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pressure of the internal chanber. 5 Also visible in
Figure 12 is a retention screw and clanp 430 whi ch may
be advanced in to slot 431 to |ock the chanber into
position. The clanmp is preferﬁgy formed with a
tongue for location in the slotY " Tightening of the
retention screwwll then tension the chanber into
position. OQther nethods of fixing the chanber in
mmustmnt owytrallknobl9y wplphltemislomﬁoﬁ' i‘&teqae&mmgl 9R.eAthleed off point
IS a ve wel. | for Wi, I h
qu iregts ﬁ%/rggregrflf ggg@%g %:rﬂteptyatlgn eéc}gsihe pressure of
$RO%BInPLhamBEKke! base 100 is seen in Fi gure 16
conprising a nouth piece 101, a body 102, a pipe
nmounting 103 and nedication chanber 104. Figure 17 is

28 bE i aigte T2 S o SR RL o dnily e, #3py Bt may be
Sédv‘e\ﬁi:é’cﬂ fh & sibh431 EEPIHCR tRAb @ABmMbRE intd pR@RIoR. hTr&bbla@ﬂi}i Rpreferably

for providing an effective space between the user
tfeerned with a tongueder ocationinsthe: slat. Blgbt%mmpﬁthﬁ)tﬁtﬁntlon screw will

I Salien oS Enaitiite pdBigR T OmEL R ffing the chamber i

Poitn MBY affootyé dppltsdre | npedi ment to effect | ve or
maxi mal ingestion of the medication. 20 An activation

button 105 is al so apparent in these views. The

(5SS AR B P 2y 1 BESI) oo e shoun

JKigurie016 edi siutbzenaentyhambaiodifiéd sworkel omsmmrkal bawel@DSIS seen in
through the nputh piece spacer 108 t Vi
49Wia 0 COMAMSHIG AdBoY aPiESS 10dq 280d) 10302 igé mounting 103 and

rméﬁlegﬂlﬁ?ghé%erﬁﬂ €33 ngur‘es‘l’?' 5281 t8p SiewO8f tfe 's‘éﬁ?é ffrangement.

he medi cati on cha . The canister sit
ddalinest8 ina st dieweand. Eigurée t19i is goressividve in dnich th.e stsucture of the

e Bt 10 e SoRPUT BRI eSS ap ROREHE Patq Botween the
tzeresttbst. e cithe of $berseathabadtaddakd SHOG®' pi8c@ may also be used.
slider housing 112 which in turn prOV|des a path for

tHewevardthe angomical tplacsmentrafdhgaises's degthdngnstandard mouth piece

df‘%%?’ﬁ%’i‘}%ﬁ?'%%f ﬁ‘ﬁ)ﬁg}fﬁéﬁﬂg éﬁétch% o?'?r?aﬁt%ﬁf’ﬂ@estlon of the medication.’

An activation button 105 is also apparent in these views.

The internal structure is more readily discernible in Figure 20. The hose mounting
103 provides a pathway 106 to the internal chamber 107 which in turn connects
through the mouth piece spacer 108 to provide a pathway for inspired and expired
air to the mouthpiece 101. A pressurised canister 109 is located in the medication
chamber 104. The canister sits against an end cover 110. It is possible that the
end cover would be displaceable to operate the pressurised canister but in this
embodiment activation occurs at the other end. The external body 111 supports a
slider housing 112 which in turn provides a path for the slider 113 which is formed
as a piston. Pressure on an activation button 105 causes displacement of the

nozzle 115 downwardly onto the canister and discharge of a metered dose
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nozzl e 115 downwardly onto the cani ster and di scharge
of a netered dose WD 2004/ 045720 PCT/ AU2003/ 001526

WO 2@4i7eugh t he delivery chute 116 which may PO/AUR®3/001526

wal | apertures 117 and 118. Depression of the nozzle
115 will lead to alignnment of the delivery chute 116
and apertures 117, 118 to provide the delivery

pat hway. An X-ring seal 119 may be provided to resist
water entering the nozzle are@6 A lock ring 195 is
provided to 5 maintain the relative position of the.
conponents. |In operation, a user depresses the

alfouypt therddivefyobhiie51 véivitich eals irtctudedivell| amertres 107 and 118,
the piston or slider 113 and actjvati onfs

A . f the,
Renressien of e Beerie ddvevill lazd i pligRmerhoh kg defivery chute 116 and
’ %@hﬁ ST SAGU any ;
ST SFla 0 BraAs, Bie Babivly sHarC AP seg 119 may be
tppovinéd e redistvabiar entering trey nozuie ameaant fackRingin86 ig provided to

to 24 show a simlar aryangenent tpo that of Figures 16
theaiptain fhgakslaiive Poﬁﬁ'wtﬁ‘égﬁpwngﬂ%chanber 1ZOgi n this
instance is provided with a purge valve 121 | ocated

and directed generally in the sane direction as the

imi operatign, \aal wserl22presaddi theoradtivgtion heuttemi 3% rwhigh leads to

FRTOE N R i
{Acgﬁlgr 190 %@%@F@ﬁ&?&d ok répl8cerfiBhi 6fthedahfi&r 1023 as

as the nozzle stem 114. After release of the
activation 20 button 125 the canister 123 will be

rged .ba .nto its starting. jt (ANe

08P 58 ol B8 SRR AR RE SRR M of water
Hrothsr @mtarhimanhts twi st end arrangenent as previously

descri bed may be used with a snorkel. 25 Figure 25

shows a perspective view of an assenbl ed nodified
rkel f . ' j t e

S8 18 S04 GARaLATAR S B TLIRAIE 20 Howover
\thé medisatiork eharhbse 12@8ntthispinstande ia drovitgd agitre abpege valve 121
nodi fi ed breat hj ng . o .

located and directed génerally in the same direction as the main purge valve 122.
Additionally, the canister 123 is less compact and is mounted on a spring 124.
Depression of the activation button 125 will therefore lead to displacement of the
entire canister 123 as well as the nozzle stem 114. After release of the activation
button 125 the canister 123 will be urged back into its starting position by the

spring 124.

While activation by a push button is shown, it is also clear that a twist end

arrangement as previously described may be used with a snorkel.

Figure 25 shows a perspective view of an assembled modified snorkel 126 formed
according to the embodiment of the base of Figures 21 to 24. The base 127 is
engaged with a snorkel hose 128 to provide a fully assembled modified breathing
apparatus. The medication chamber 120 may be removed for replacement of the
internal canister. Activation of the button 125 will lead to dispensing of the

required dose of medication.



apparatus. The nedicati on chanber 120 nay be renoved
for replacenent of the 30 internal canister.
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of the required dose of nedication. WO 2004/ 045720

PCT/ AU2003/ 001526 -27 Figure 26 shows an alternative

snorkel base 129 in which the nedication chanber 130

has a twi st cap end 131 which may be rotated to

provi de displacenent and acti®@tion of the canister
internally. The tw st cap end 131 activates a caroned

5 device which | eads to displacenent of a piston in

the cylinder of the nedication chanber to a preset

di stance before return of the piston due to the cam,
ddgeriecethghowsan aliermaiiversnesikel basat1284n ek Hiegradigation chamber
PRy {'?Qs taot\/\fi&S@édn legd'1t3ﬁ WhicH! Ma b%or%té Br}obx?rmﬁie displacement and
rotating camed e€dge is envisaged preferably as a Saw

tamtivhtion oftige canistervihiethalyl | Tis tolist papsend di31odctivatesse cammed
W th ea%h 90 of rotation. Thifs?rrechani S
I

Seviqeamhich leads tacishiagiperis? @&%MB"@?C%"EB%/& gf fig medication
g B p°1'§ di%nc&tb!ekdré.ergturﬂ_ 3 El’gaf g%gfrfz &k to the camy 8advancing

nmout hpi ece 1 IS seen i n Figures /. Figure
iash anegppaemadst \poinw ard atlowingvibet pistometdi oesieit dim itshamdinal position.
ﬁo Eﬁsﬁﬁl oned 4\4 t.hin the, nodifi ePPSS or kel bas? ],tﬁ9

% fteling atened Rdghds siisagpd Prefsallifiatip A TogtheAmangement
\'mlﬂbﬁ HIbRe & 'EiogsofféJBBEé* vﬂ@eﬁaé’rp gBelt 3btdtibh! | ifis mechanism

I
ch may be applied to a snor a regulator or
ohéne be lmimiahionthabgesoribedearkire However, diffesentusreangements may be

gul at t [ kel . . 3 b
o8t The aefered modndiee ‘2ris BRPBI bioUrRe ZRENICLART on
chanber which is adapted to connect to a pressurised

air supply line. The cap is preferably adapted for
dagyreplGisearsactianal giew wbichi shaws tie medightien chambelryi 30 positioned

repoval. _as_reguired., The sli nmodi fi cat.i op _al | ows
WHEER g dpociied - tirilt Bafec fidRoerin Bt APefn the preferred
Wn%&h%t,&hé&ﬂ@@i&ﬁﬁ@ﬁ chéwriber s PoHheR] walay @n_ﬂ@ﬁseﬂfﬁtﬁﬁgﬁwhich may
snorkel is also apparent in this view 25 Figure 29

deoarpliask th assnarkel, ¢f ragudatpe op dthgrehressiing Arkaraiyisa When going

oM Kﬂe Iﬁoaereéiﬁﬁatora&gbl%tiﬁ é%ﬁ?&i %al:é i(?/%?‘q%%r mjaislobe usefully

in position. gure Shows e al Uerna

applied eventherit nléthuf the thatidation cHzmbarwiaibh éntidagted!toEonnect to
136 may  be inserted .

a pressurised air supply line. The cap is preferably adapted for easy placement on
the air inlet or alternatively removal as required. The slight modification allows

wide use of the medication chamber with different breathing arrangements.
A main purge valve 134 of the snorkel is also apparent in this view.

Figure 29 shows the base 129 of Figure 28 when connected to a snorkel hose 135
and with the medication chamber 130 in position. Figure 30 shows the alternative
arrangement with the medication chamber absent. A plug 136 may be inserted
info the resulting cavity so that the snorkel is available for use without the
medication chamber.

Figures 31 and 32 show a further alternative embodiment of a snorkel in which the



into the resulting cavity so that the snorkel is
avail able for use without the nedication chanber. 30
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enbodi ment of a snorkel in which the WO 2004/ 045720
PCT/ AU2003/ 001526 -28 nedi cation chanber 138 is
mounted to the snorkel 139 by a bracket 140 and

i ncludes a delivery chute 141 entering the snorkel
base 142 towards its bottom -Zhe arrangenent is seen
in a sectional viewin Figure 32. The pressurised 5
medi cation cani ster 143 is positioned agai nst seat 144

anddicatiorp ehaatber at 38 idoynoutiésat & shersnofkeal ME3% bl @ diracket 140 and
button 145. Di schar t hrough, the nozzle 146 is )

dnelydas adlalivery e Jhteatertnd IniS00dis Pasei g tovardsuits botiom.
chute 141 causes displacenent of the trap door 147

and presentation of the dose to the nouth piece 148.

Wd arsngement dpesern dm a segtoswi bliew int Figsiren3d.safleel pressurised
nor e, pesi tive, op tion .10 uld arise m _manual .
SPeisBian camiate 44 ipaptmesonEbagR: M4rsR. Y pe activated by
afdordsdie’ draner actlsafbn Hut®hM 43 - DRcREFREtMBLYR théShd&le 146 is
al so apparent in this view This enbodi nent provides

adispensied antoartbemehutef dd1nedPresduigatiore af rthet robaie o141 causes
a,. snorkel .  The end, cap, ,145 be, easi |y, remved .t o .
R G SRt la8 EAH @ v BresPieiR Ank RERY 56 th€ mouth piece
Mags. byhile 86h tah dgeeatidipisRissibis il emlisagedtzalore pbsitive operation
reasonabl y robust neans such as by a screw fitting

realild | aiige Ifeat menuah ogerasioni of ihe irap edeorod 44t Hweugh a digitally

I A N

Ofrds atribodimahiepravidies at simpldairangeméAbior setiicatirsitd air stream of a

caus“@qg the seat 144 to advance towards the wall 150
therdly The and Fareddd Ay he, edshy dedayrdoto PRVIGR Aacess to the

dis+ o :
e R PR L, AN SE Y fed o BnBRSoyfPier, 138 by any suitable
reasdreably ran st mesats suchafs byha scrav ittibg L resiliemhfacation in a receiving
di_spl t d al f.
PSR ST ARENIBRLT s roph B RS By taht ¢ ne
snorkel to ensure uptake of the nedicated dose. In

this arrangenment, depression of the canister wll
Figure 33 shows the arrangement of Figure 32 in operation. The activation button

145 is depressed causing the seat 144 to advance towards the wall 150 thereby
also resulting in depression of the nozzle or valve stem 146 and discharge of a
dose of medication. The flow valve or trap door 147 is opened by the
pressurisation of the chute 141 or manual displacement and also serves the
purpose of restricting the flow of air through the body of the snorkel to ensure
uptake of the medicated dose. In this arrangement, depression of the canister will
cause alignment of two small air flow apertures 151, 152 to provide an air flow
through the chute to maximise displacement of the medicated dose towards the
mouthpiece. Resulting air flow is indicated by dotted arrows. When inactive, the

apertures are out of alignment and therefore closed as is apparent in Figure 32.

Figure 34 shows a further arrangement for a snorkel in which the medication

canister 153 is mounted some distance up the snorkel hose 154 on a bracket 155.
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151, 152 to provide an air flow through the chute to
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the nouthpiece. Resulting air flowis indicated by
dotted arrows. When inactive, the apertures are out
of alignnment and therefore closed as is apparent in
Figure 32. 30 Figure 34 shomsvf further arrangenent
for a snorkel in which the net#ation canister 153 is
nount ed sone di stance up the snorkel hose 154 on a
bracket 155. WD 2004/ 045720 PCT/ AU2003/ 001526 -29 The
resting or inactive arrangenent is seen in Figure 35

e Fating & dpaine ATEangoTEent 'é,%%!@%? Btk 2B G BB 414 ganister 156
%dg rl('i%?e&?rﬂh?é 8arhb8fm 5 %%n&%ﬁ ?51"5993% tri'e's@hut@ section 158

0W|S|n|cated he dotte arrowand entirely
tdfrtbagbnistmffrmnmhesmﬂxalr papsagayay 159. I n Figure 36,
the activation button 160 has been depressed causing
depression of 10 the valve nozzle 161 and al so

'ﬁ?‘ﬂoﬂg i icﬁééﬁé& 'tgzntﬁéf dbhed (HPRJRN had omtireRNisUgithE Main snorkel
shoul der of t n

Ister resulting in a patent channel
ipassapedS59ai n air passageway 159. Displ acement of the
door al so reduces airflow fromthe main channel 159
and thereby increases delivery effectiveness to a

UaeFigurto30, ﬁﬁe HREVaticitbutesis 180 héQQfefehf(%pl'égséch@mhgl depression of
occl usi on of the main passage way The dotted |ines

i theivieleenezrie A6 @i Ao trading tof noéwcahqf theddeait 1 nby contact with a
AR bR oS00, A D BRRRRBN B i g passagevy

I 169! Imimacméhﬁoﬂﬁﬂe Heodaleo reduced aikfidw fPormvihet miairpchannel 159
is provided to 20 activate the cog 173. Drive to the

c%f{jjp %Nﬁﬁfﬁ?@@st%wmqﬁeﬁ‘ﬁe'ﬁ%ﬁgfﬂﬂ%‘?rﬂg spool 174

and it is wapped onto receiving spool 175. The air

inlet 176 is provided for introduction of the air

fTremddel inchudesl am capia?tﬂre AG2 ttarevaic ooq:lesmmi ofgtheepairapassage way.

ol 58 e g i e denedionid Aty S03 sracbealir aBpgal.

view. An inhal ation tunnel 178 |s r ot at abl e

Figure 37 shows an arrangement for a modified regulator 170 when using a dry
powder held in blister packs 171 laid on a roll 172. A twist top is provided to
activate the cog 173. Drive to the cog 173 advances the roll 172 from holding
spool 174 and it is wrapped onto receiving spool 175. The air inlet 176 is provided
for introduction of the air from delivery line 177. A standard operating regulator
diaphragm 179A and purge exhaust valves 179B are also provided. Figure 38
shows the twist top 173A in side view. An inhalation tunnel 178 is rotatable
between a stowed position (Figure 37) and a dispersing position (Figure 39). In
the stowed position, the delivery pathway for medicating the airstream is occluded.

Movement to the dispersing position opens the air pathway.

In Figure 39 the inhalation funnel 178, which was stowed in Figure 37 is now
positioned and when turned into place drives the geared assembly for the

advancement of the blister strip and its rupture to dispense the powder into the air
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airstreamis occluded. Mvenent to the dispersing

position opens the air pathway. In Figure 39 the

i nhal ation funnel 178, which was stowed in Figure 37

is now 30 positioned and mheqmiurned into place

drives the geared assenbly foi advancenment of the
blister strip and its rupture to di spense the powder

into the air WO 2004/ 045720 PCT/ AU2003/ 001526 -30 o
mage\my threugh dhe intalationaduanelonTheiaifdnlet 1R papyides equalisation

5 e resslfe oo SHE un&fafth, ot TR Pty bocy. A

AsecBAGANISIA6| 9960hay Hs01BY phdvided & PSR Ee L"@lpb@dqjlé(ﬁlc coating
the stripped plastic coati ng fromthe pack.

ifrqrel ther paslst  dwoimpeliaty (Neé shawn): eay §§eN§§dpMP%SG powder
dd é?{}.%ﬁdu é%ﬁ]aﬂ?gfrﬁ Ot'ﬁ‘gpergél[a?e'fdre ubgd ééﬁ%%‘t?dﬁ through and

i on th by i {'s 21N

&hgpﬁrganbwns actictngenent for use with a regul ator and
dry powder is seen in Figure 40. The chanber 180 is
provided with a twist top 181 which when activated 10

I o ' :
U e BEOM S B 6k 5ty P BENGER e soon i
ddgurestq. Thechahbér Wa0 tnehpltoardadnmtrea t\mstdaoméarl edticlhwhen activated

ou | et 185 which when pot. in is closed b

BOKER e peiteey mediation A ¢ gitbeasmgdiseqt bt gime disc in
%m@%@%%ﬁ g}tltgrdyéﬁgi&fy (Iﬂiut% gagél'cvvﬁ.gh nﬁﬁgi&g%salln a medication
iautlet 188 ovhictdwhen not imisgmoistalolbadoby Aevalueut8hi ece 190 in

standard fl ow according to arrow 191, during
i nhal ation. A purge valve 192 |leading into an exhaust

WREN AbA-ABNalce stanbafd Qpérgtléﬂr réqlator el Qﬂapﬁragﬁﬁ 8Meértrols inlet of
top 181 has ogened the valve 186 which is

s?lfplﬁtﬁ thaichambend 83 9 Resniratory Ailcis proviged fheeugtngir inlet 189 and is

SRR NI o n TR s, cur

anhial&fisroudipurge vairki1062r Igadingtistolditextigrst hgnt erdamsarbat.
flow through the disc 183 and dispersal of the powder

nmedi cati on. The disc may be forned with a sieve-Ilike
In Figure 41 rotation of the twist top 181 has opened the valve 186 which is

supported on door 193 and created an air pathway demonstrated by arrow 194.
The doorway 193 partially occludes the ordinary air flow passage way and directs
air through the delivery chute 184 thereby leading to flow through the disc 183 and
dispersal of the powder medication. The disc may be formed with a sieve-like
base to permit flow of air through the powder with subsequent entrainment. The
chamber 180 may be formed integrally with the body of the regulator.
Alternatively, it may be formed as a drop-in modular component lockable in
position with any suitable arrangement.

A dry powder arrangement for a snorkel is shown in Figure 42 wherein a snorkel
bore 200 is provided having a dry powder medication 201 in a chamber 202. A

rotating disc 203 is provided which when activated will present a measured dose
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Alternatively, it may be fornmed as a drop-in nodul ar

conmponent | ockable in position with any suitable

arrangenment. A dry powder arrangenent for a snorkel is

shown in Figure 42 wherein a spnorkel 30 bore 200 is

provi ded having a dry powder mebrcation 201 in a

chanmber 202. A rotating disc 203 is provided which

when activated will present a neasured dose WO

287 Caiy Qrwicid tBGIH INH2GAIBN0AEa2ZD4. - Blmedication qwlﬁblé%tis closed by a
[ [ et .205

{Rbi 406 JURPOS 08 SIHASRIAIAR 207 Al b (kb 4 PB/tEgn pivot point
2. V‘ﬂh‘?{ir gngbétwgnls'aﬁs&b&&%%% gﬂ} P5¥&n Ive2@130 A ordinary air

arr al so occ by a seconhdary val ve
Adihway ioshibwaby asiow 2pht hway i s shown by arrow 211. 5
Operation of the arrangenent is shown in Figure 43
where the flap 207 is pivoted open, and partially

(?ﬁé%gﬁ difige %Fr‘éh@éﬁ‘bénﬁisr srRﬂMWF@P@ 49r\ﬁﬁér%5thérﬂa%i 907 is pivoted

exit 212 allow n l ow of air
SR, dandqnarbaltyr omﬂudassthe:mdmarys ralrapatbwaam creates ansir inlet 209

zo o8 218 3ERhvid HBTEEht BEARRNY 1 SN2 RBRh Hso causes

etﬁé drki 88 Yid Présatftes - da'éte dofi ?@wdér doar i@ dinhaidtion area 204 for
scoop or spoon section for capturin pr edet er mi ned

Sstthseguent en@alnﬁmﬁdatth@nalﬁ@tréarralangm%vlea dp pawser. The disc is

OB SRR spdtin B SA8YT Seotoh 7 ElpBpd s2fefelimified amount of the

fraedicaito®matfdal. 2 drive cog 302 and receiving spool
303. In resting use, air is provided through air
pat hway 304. A deIivery chute 313 is rotated into a

SA @ %rlg% @%kta'n%'?\ lFt'fr‘r é@ﬂ{)%‘ l oL M in! € u%gé' SA mOdlerd snorkel

cl os to n gnnmen apertu
| esal 300 rsrprameled?,minrrgm feeul smdt&Odnaco:h'lvertmch end 3a&eiving spool

PPl desting Veoont Soeviisn hioush & BrTRuakopE” A SRDraychute 313
ngot‘é@é@ﬁﬂo BIstSeiRfition drftinehatRktion 0aflé@310 is closed due to non-
alignment with aperture 305 and inhalation area 307 due to rotation of the chute
313. An activation button (not shown) may be spring loaded to an inactive
position. A blister pack is ruptured and powder presented to the inhalation area
307 when the button is activated. Stripped plastic coating is loaded onto a

receiving spool 309.

in Figure 45 the activation button has been depressed leading to rotation of the
chute 313 and alignment of the inhalation area 307, aperture 305 and outlet 310
thereby creating an air pathway. A second aperture 316 provides an air inlet once
cleared by rotation of chute 313 pathway as seen in Figure 45 to allow air to flow
along direction of arrow 312. This provides dispersal of the powder into the air

stream for discharge through the medication outlet 305 and channel 310.

Figure 46 shows a front view of a dosage device or modified breathing apparatus



307 when the button is activated. Stripped plastic
coating is |oaded onto a receiving spool 309. In
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|l eading to rotation of the 25 chute 313 and ali gnnent
of the inhal ation area 307, aperture 305 and outl et
310 thereby creating an air pathway. A second
aperture 316 provides an air inlet once cleared by
rotation of chute 313 pathmay‘%%‘seen in Figure 45 to
allow air to flow along direction of arrow 312. This
provi des di spersal of the powder into the air stream

f®10 of thelmegenttiivantioh. tAerinety aatinerbiduprloeide3Gbpaihavay for air 512
channel 310. 30 Figure 46 shows, a front ws of a .
R s Y criginatingapm 6 wesriseddanp paradiysrewack. The primary

2&94‘1’3%5!7%9 ale NPl %n%fo‘sgﬁv% ‘f‘%% whigh Sfé)etré‘t%s Rh §R&3tandard way

i nvent pr| mary air |ine provi a pat hway
ffor dehverB@Zpressumefd ainintor themdcgnd attage chaomer 1944 which is shown

pressurised tapk on a diver's pagk primary

B Rty 7 A iy Ra el e HelShi5al Ge 515 whi ch

operates in the standard way for delivering

pressurised air into the second stage chanber 514

whibifurdation reswits & s&mndaqnlir}e b7 prerich penwid@s pampregsed feed air to
de, wal I s, 515, ifurcation re

SbE SRRy Yavine ST St mesP L Pedihr i Lk iansthgt reference to

t&mﬁrﬁgsé@wmcﬂm@sﬁﬁ’e@@]c@f to BRy mmﬁ@ﬁmatenwﬂbre@sedl §as or gas

I's understood that reference to onpressed air

i iturge inclusting eawgenonﬁmeapgambmaé:pascw@ assMTREX and other

KobBRa vorumeliis. . RMARLLERY o8 0 comprises an outer

dﬁd@lﬁgaﬁﬂ@MmH\/ﬁ@yfb@ﬂ)rbfeﬂa%m%Wbﬁé Hen-Hl&Rible material such as

conprises an outer housing 518 which may be forned
fmé 'aﬁfyp@Mmeébl A deig coelaimgrecaripleri al9 dqosiipnegeinapn internal

r 519 is
p03|t| 20 ?fﬁhgrﬁﬁ‘?dﬁﬁgdp%d?%ﬁ%@g%%o of the nodified
breat hi ng apparatus. 15 It is enV| saged that the

SRb bl sa i bt 055 e SR BTl auantty o
NRERPRUEE Ah¥nfEl bther RIHRSEASIRBIologically or mechanically active substance
with a discharge mechanism that is pressure activated. The canister 519 is
mounted on two ledges 521 and compressed in place by a suitable packing
material such as a tension foil 522. The canister 519 has two outlet apertures 523,
524 which are urged into close proximity and sealed engagement with the
discharge bore. When not in use the apertures are urged against a lock slide 525
which may be formed with a security seal 526, the purpose of which is indicated
when the device has been operated thereby indicating to an overseeing diving
instructor, health professional or other suitable party such as a service or technical
agent that the canister may be depleted. In a preferred operation it is envisaged
that the canister will be a one use item which may include a number of activations
of the device which is disposed of after any single dive in which the device is
operated. The lock slide 525 has two through bores 527 which are usually out of
alignment with the outlet apertures 523, 524. However, when the device is to be

used a rotatable lock screw 528 may be released providing the ability to slide lock



with a discharge nechanismthat is pressure activated.
The canister 519 is nounted on two | edges 521 and
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such as a tension foil 522. The canister 519 has two
outl et apertures 523, 524 which are urged into cl ose
proximty and seal ed engagenent with the discharge
bore. Wien not in use the aperé$res are urged agai nst
a lock slide 525 which may be’fornmed with a security
seal 526, the purpose of which is indicated when the
devi ce has been operated thereb% indicating to an
0

slideES tagp position where e thieugh borasadd hapd oudstaperdures 523, 524

U b BRrBYbERAS, BB, BraGitheS, RES B the oute

FHpé‘r&Iré@dhr@Dgh&thﬂhmdgh bo%‘s\/ laﬁd@iﬁtlb ﬂbW%héﬁ?%l@%ZgStSHO directed
be a one use item whi i ncl ude a numbe

é@wam fhenair sgeammin th@/ﬁ:wm eivt ianddios prilation tfsrpugh the mouth

ks (FBofb 748 080 IR 560l20 ARREA Fehost' werer. 0
uigasesisomiayobe Hppadprgataniocatdd té podde ! this dpedtion: eFurther the
523, 524. However, when the device is to be wused a

GrigiabrReryER 3¢t e mavnhe #anted daswplipaly Pagage the slide rod
a’?@é“ P‘Ye hft 82@‘1 ;Egr%s‘)gﬁ?}%% wéer ??&g@%ﬁ@%@ﬁ%@oﬁ?&@le for the

FRirpesal outl et apertures 523 524 are in
correspondi ng alignment thereby providing a pathway
fromthe outlet apertures through the through bores

aHé prilsent HeWice 'P@B%H Piteradl cRRRbEl 526 4 UGS~ HNGith ambient

h
air streamin the chanber 514 and for ralo
twateugresstee thoough thepdernand valvesiaswand dEmanslI valee leyer 532. If the

By KRBT iPerc B! gl B artBieht wales PréSeure, the
foandideodiaphtidrh 833 BRparfd UEGiRg tﬁ@%érﬁéﬁ@ VaRd 1evef 5’5%’ out of its
be adapted to sealingly engage the slide rod when t

trﬁ?rtmsagh%mrégn@mergbﬁ uasegiiegia vBlve egallavainleloei air atshlgh pressure
|
bl et 0, BHBDE i, Ao F IR B5P g, 550 WaBoca ambien

a\reuele ptessum edir pragsbardis¢Hargeghraugd ebeaust vablev 83453 1The exhaust
FI nd val ve Ie¥er 532. If the i . .
alve release pressure of the chamber may be set slightly higher than ambient
pressure (ie. increased activation pressure differential required) or the demand
lever may be adapted to activate at an increased pressure differential so that the
chamber is generally slightly blow ambient pressure. The internal chamber 520 is
protected by a chamber seat 535 which abuts a spacer 536 which is in itself in
contact with a rubber cover 537. This view also shows an exhaust tube for

discharge gas from primary and internal chambers 538.

In operation therefore, a diver will breathe as usual in a scuba diving arrangement.
Should the diver find themselves requiring medication, they will simply unlock the
lock slide 525 by rotation of the lock screw 528 and slide the lock slide 525
outwards thereby breaking the seal 526. The lock slide may be fitted with a slide
location pin 539 for fixing the lock slide in operating position. Once a pathway is
provided between the canister apertures 523, 524 and the flow channels 529, 530



pressure in internal chanmber 520 drops bel ow anbi ent
wat er pressure, the balance di aphragm 533 expands
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resting position and thereby unseating a valve to

allowinlet of air at high pressure into the chanber

520. Should the pressure in the chanber 520 exceed

anbi ent water pressure, air ngX be di scharge through

exhaust val ve 534. The exhausiv*val ve rel ease pressure

of the chanber may be set slightly higher than anbient
pressure (ie. increased activation pressure

dar fcmemtb'r glushesg i #w) rubber leovee MBTdWPEhl ads toagepression of the

ada4) oaona é%a\\lqut% chg@b' ey egfsirequg gegﬁglfé@ep?nister 519 leading to

Séét%hbb{ dJ7! Ry rﬂifﬁia?@ﬁscﬁéﬁb?esHél%soTbﬁlvbnéE?'id“@JeIIQtiﬂim?'in medihalers
520 rotected by a chanmber seat whi ch abuts a

swateas talin®: and Becatiide®e| The rappmmnaatetnumbef ef depressions may

(AR BB SRS B e T B R R o SRR MBS bo wrges
Sedck #Pits origiedl idshtidnt Hied NSk Scrdny 828 WhhY By Rﬁbﬁﬁi into locked

as ysual in-a scuba diving arrangenment. Shoul

dPQEHOrT.i nd t hensel ves requiring nedication, they wll
sinply unlock the |Ilock slide 525 by rotation of the
| ock screw 528 and slide the |Iock slide 525 outwards

tIﬁgu@W lsheaisi a gotibe dewl of IRE arfEmgentatit of |H|@lﬁ'en€€6’vm the exhaust
fitted with a slide 30 |ocatiaon pin 539 for fixing

| 1516k 038  rgadily, appareditiasyisplia prigyary @xbaust palvevedo v@nch is slightly

P o Pt haBl s 3851, e Dagno’ a bdffon chamber

FEX'HaABIZOO\’BérOB%ZGF\A%e §|ﬂ!e|<’walg|598atfohheppmhew reguldter chamber is also
rubper cover, 537 I C ea ion, of the .
CiSBE! aS B5Siine CuRANEds e oLl RrEE BhfmBss G line i ferginating in
Cdﬁihéﬁ&ﬁ/a@é%éﬁﬁﬁd n&/etrojBZaCThé! %ta e%.mﬁﬁﬁgmsg‘e is v13|ble in close

di scharge aerosol valve as is me hal er
JUeKimity trepurge ©over a4dl BEhetslide 525 andfhsjldeptmcbpﬁz&taee provided.

QOB BhveioRarcl SRBaaL shot il avesastudsy sBlibyalp 545. A
kHgphragm baloks! IBbaRd RS outiPesanddicae chRslerssT®eWhidPis shown as

may be | ocated into | ocked position.
visible but may in fact be located behind the outer material.

The present device is suitably adapted for one handed operation by a diver. The
hand may grip the chamber wall 543 with a thumb located over thumb operation
pad 545 after having released the lock nut 528 and slid lock slide 525 into channel
defining location. The canister 519 may be compressed by the thumb the
appropriate number of times as indicated by the manufacturer or in keeping with

the advice of a medical professional.

While the present invention is particularly well suited for snorkels and scuba
regulators, the applications are far broader. Some representative applications are
shown in Figure 48 and include use by a firefighting officer 48A. The modified
breathing apparatus of the present invention may also be suitable for use by pilots

48B and in gas masks where passive filtering of air occurs 48C. The device may



Figure 47 shows a bottom view of the arrangenent of
Figure 46 with the exhaust 10 line 538 readily

w@paneiTeo as i s the primry exhaust val ve 540 mii/a023003/001526
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slightly spaced from nedication chanber exhaust 541

havi ng a nedi cati on chanber exhaust cover 542. The

side wall 543 of the primary regul ator chanber is also
visible as are the primary air hgne 511 and chanber

air line 517 termnating in d8rand val ve 531 and

| ever 532. The bal ance di aphragm 533 is visible in

close 15 proximty to purge cover 544. The slide 525

abe useddia lnduktrles&lmreasrshippﬂmiandmirtireg fooeelf deditained breathing

agﬁﬁ%ﬁﬁanggggrﬁaqy have “ dﬁ}g ou {5? ﬁ@&lg‘%&cﬁgﬁ eﬁvironments and in

el E’a'lrgtdé‘“dliﬂ*:“ nhdy EB%aﬁﬁzuléﬁ éés*i%tén@é‘t T‘F@/dé\ﬂce may also be

fact be Iocat ed behind the outer materi al

pusaskim paiest assisted §liereduegpizatarst 48D f@rardneuh amdmnments
operation by a diver. The hand may grip the chanber
wall 543 with a thunb | ocated over thunb operation

pﬂi@uﬁe”rﬂg hbfe BNaEing Slppakds 616 cb .smg a PAstigdtfbn chamber 611

slid lock slide 525 |nto channel nlng | ocati on.
Tih'éd bseathingr aan@a#@fmmadohprbée@témgoyomm BAdmb Theeconduit 612 is

AP T ARUERY BligtndERqP it SRS gl Avfgt seament 613

nerotheaionldumfaea% eonfigurébitd Fedee thieapedication enbinber 631.
particularly well sw ted for snorkels and scuba

regul ators, the applications are far broader Sone

RRSSRT SR BPESPILERM ot SUOND ey et s

namtd hagd rﬁ@dbaﬂam Idehgerymhateaﬁt&thh ameutbeteﬁ‘m’ladapted for location in
i havent i al so be suitable for use by pilots 48B

g m ‘5 s where passive filtering of air occurs

48C. The devi ce may WD 2004/ 045720 PCT/ AU2003/ 001526

-35 be used in industries such as shipping and m ni ng

f A remevablearapef e hositiartednayer dipp antiels1618Rd ampbntlnn of the second

BUMANEEL! 09 bels A5 3 R P BT VERS %18 o s 10

Tore tHiefist Sement!sds. behe @}PQQrdtlﬁ‘s AeincRis 8t66p 620 for receiving a
filtered respirators 48D for arduous environnents.
tethering line or similar.

A tab 621 is available for finger activation to lift the cap 617 off the outlet and
rotate it clear for use. This will also remove a plug 623 from an aperture 624 in the
second segment 614 thereby creating an air flow pathway. A user may place the
outlet in their mouth, close their lips around the second segment 614 and have an
air inlet pathway through the aperture 629 and outlet 616.

The medication chamber 611 contains a medication canister 624 which is spring
loaded into a resting position by internal spring 625. Rotation of the end cap 626
causes displacement of the canister as previously described and discharge
through the valve stem 632 after compression against the seat 627. Discharge
medication exits through the channel 628 and into the chute 631 for subsequent

inhalation. The medication chamber 611 also includes a dose counter 630 as



Fi gure 49 shows a breathing apparatus 610 conprising a
nmedi cation chanber 611 and breathing apparatus forned

whyoobnesrehi ng conduit 612. The conduit 612 i s PEDADRIH3/001526

10

as an angul arly deviating body with a central channel.
A first segnment 613 of the conduit 612 is configured
to receive the nedication chanber 611. 10 A second
segnent 614 devi ates approxingéﬁly 100 degrees from
the first segnment and has a ication delivery chute
615 with an outlet 616 adapted for location in the

mouth of a user. 15 A renpvable cap 617 is positioned
oQ@?”QW%V@%?F@P 616 and a portion of the second
segnent 614. It is held in place by a resilient tie
618 which is fixed to a stud 619, on the first

stheweferéis: toTbley ppplaaatw$hlmebm@étk@|€|sand>10‘éhd6é¥%uﬁd3 hot be taken
recewmg{mvéletet ering line or simlar. 20 A tab

. RAhAF flgment ﬁ@ény oy @éﬁug@e&t@m thet thaienr@a@rlafprms part of
ofhe ddMEmBHL t: for use. This wll
al so rembedez]terg?%ogé%r@r%n;{n aperture 624 in the
second segrrent 614 thereby creating an air flow
outlet in their nouth,

] ace the
%@Egﬁﬂgﬁ "H ee%\ﬁ’@ﬁwa tthe §§Eo assbeernio glepcahg the preferred
hewb
e T
apr neRfAcHin callectiamios featua4 Timosehof skilb pr thegart Iviitdiesrefarecappreciate

| f
Gt 3oy 8P s i lor ey yolin Mesications caics Ghanges can be
aaadeéhvlﬂwpbbtlcdié‘i@m%ﬂﬁnéﬁfé ENSTRPIHTRIBNitA SU A rﬂ?gggl the scope

a}l ve stem 632 after conpressi on agai nst the sea
%' bR Argeenfonuetianat Abrsushi medifinationshandt ehahgesi@re G28nded to be

j : ubsequent inhalation. The
qrr@gluggtﬁ 9’(’)ﬁr?n§w%%éoﬁe§%éaﬁ§8?l 9°H& udes a dose counter
630 as WD 2004/ 045720 PCT/ AU2003/ 001526 - 36-

previously described. The reference to any prior art
in this specification is not, and should not be taken



as, an acknow edgnment or any form of suggestion that
that prior art forns part of 5 the common gener al

whe@wiogstge i n any country. Throughout the PCT/AU2003/001526
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speci fication, the aimhas been to describe the
preferred enbodinments of the invention w thout
limting the invention to any one enbodi nent or
specific collection of featureg Those of skill in the
art will therefore appreciate” a‘that, in light of the
i nstant disclosure, various nodifications and changes
can be nmade in the particular enbodi nents exenplified
wWekABAE: departing fromthe scope of the present
i nvention. Al such nodifications and changes are
intended to be included within the scope of the
di.scl ok medifidd ek i i F - if
A VB R g et Ter eSR At s i stréam, said modified
nRIgAHURG ABPARtus eorprisiag said nodified breathing
appar rjsipg: 5 a breathing apparatus; a
cai ca Poating ApBerily o and

medi catron ¢ %{pt ed to store and di scharge a

t her apentedication hambr dghpteer i g@@@a\ﬁydi@eﬁ%@% i ;
chanber anpd an i ntake ai rppat hway of the e;ht Lﬂéﬁagpeutlc agent;
appar & felivesy patfevas betwpenstheschambercard anvetake air pathway of the

dires | . rapeutic agent fromthe 10 chanber
heahEatals oo

into alr pathway. 2. The nodified breathing

appar aeleasing meansfdr sélectiisly tiehr %@%er@@é@ﬂi@hgént from the

is selected froma regul ator suitable for deliverin
éﬁ?‘ﬁf‘?%%mtaq%mte 8 Paty¥Pf-essed air, a snorkel or

part thereof, a gas nask, a filter mask, a rebreathing
15 device or a respiratory mask. 3. The nodified
B eat fiheg rapqifiedit bieattiing | apparatushesfeiclaimhe witestelN nBe breathing

t I.s..a, second stage regul ator for scuba
%ﬁ@?ﬁ%y&%s I_e.ctﬁﬁﬁﬁ%dg (?@gaw@ {tﬁplﬁgfog”gﬁgqumg asffrom a source of
cbaipredsethair e anéﬁkél Hﬁﬁéﬁg{érggfétacgé;’é‘@'ﬁ%'r 5 REPhRAK rebreathing

resjist entry of water, nu
deMicaar vaispiratory mask.

3. The modified breathing apparatus of claim 2 wherein the breathing
apparatus is a second stage regulator for scuba diving.

4, The modified breathing apparatus of claim 1 wherein the medication
chamber is sealed to resist entry of water, mud, dust or other contaminants.

5. The modified breathing apparatus of claim 4, wherein the therapeutic agent

is housed in a container, said container adapted to locate in the medication
chamber.

6. The modified breathing apparatus of claim 1 wherein the medication
chamber is formed integrally with the breathing apparatus.

7. The modified breathing apparatus of claim 1 wherein the medication

chamber is formed for releasable engagement with the breathing apparatus.
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5. The nodified breathing apparatus of claim4,
wherein the therapeutic agent is housed in a

w@omiaiiTer , said contai ner adapted to | ocate iPCT/AB2003/001526

medi cation 25 chanber. 6. The nodified breathing
apparatus of claim11 wherein the nedication chanber
is formed integrally with the breathing apparatus. 30
7. The nodified breathing apparatus of claim1l wherein
the medication chanber is foPRed for rel easabl e
engagenent with the breathi ng apparatus. WO

2004/ 045720 PCT/ AU2003/ 001526 -38 8. The nodified
breat hing apparatus of claim1 further conprising

bal ance neans for substanti e ual i si.n (grressu

Bn théh @Haﬁg@pdv\meﬁtm%,aap@r%p%soj Jglaim 1z fyyther, comprising balance
med%nfs'fspsﬁ)(? tﬂhlgus' %gﬁ@ﬁg\"éﬁ]s%?eﬁ{ ﬂe"&f@n‘fﬁ@ﬁﬁ‘tﬁ‘a?ﬂﬁﬁent pressure.

ai ner erapeutic agent is a
pressurised canister. 10. The nodified breathing

Bt The! wadifeda Aty cprataisceL ST aBy ORI 15 CoMtainer for

gbaglﬁ 4 thedtSpedift égﬁﬁt?@?i}%&@i@éﬂfcanﬂer The nodified

reat ing appar atu m 1 wherein the therapeutic
agent is one or nore of albuterol, sal butanol,

ren |ne econas | uco . dh | fg.ed .

eat ﬁgmé’ﬁi%@patb B'fn C%BP% uwﬁ 8‘%&” %‘?’Egﬁ‘%’g ﬂrqg pressurised
égﬁﬁférsﬁﬁs g CRMSAdee valved GlaEh N8 pRdtsule Adtivatdd itet eischarge the
pack. 13. The nodified breathi ng apparat us of claim1l

itesapeutia agente| | very pathway is formed by the chanber
bei ng di sposed al ong the intake airway or pathway. 20
14. The nodified breathing apparatus of claiml

wher eThetrhedifled ibrestihingedpysautusi of daibod evherentia therapeutic agent
aperture. 15. The nodified breat hr}q}\l,g ag% at us of

i§ nePn Mo eF albyterak salufarapl, agmnalag asepralycnpse.

pat hway adapted to direct some or all of the intake

air through the chanber.
12. The modified breathing apparatus of claim 5 wherein the container

comprises a capsule, a gelatine capsule or a blister pack.

13.  The modified breathing apparatus of claim 1 wherein the delivery pathway
is formed by the chamber being disposed along the intake airway or pathway.

14.  The modified breathing apparatus of claim 1 wherein the delivery pathway

is a bore, channel or aperture.
15.  The modified breathing apparatus of claim 14 wherein the delivery pathway
is a detour pathway adapted to direct some or all of the intake air through the

chamber.

16.  The modified breathing apparatus of claim 14 wherein the delivery pathway
includes valve means operable to open and close the bore, channel or aperture.

17.  The modified breathing apparatus of claim 16 wherein the valve means is a



16. The nodified breathing apparatus of claim14
wherein the delivery pathway includes val ve neans

wop@rali7eo t o open and cl ose the bore, channel BCT/AU2003/001526
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aperture. 30 17. The nodified breathing apparatus of
claim 16 wherein the valve neans is a WO 2004/ 045720
PCT/ AU2003/ 001526 -39- slide lock. 18. The nodified
br eat hi ng appar at us of clain1lé wherein the slide |ock
i ncl udes | ocking nmeans to prev At unintenti ona
activation. 5 19. The nodified breathing apparatus of
claim 18 wherein the | ocking neans is a |ocking nut.
2glideTnek.nodi fi ed breat hi ng apparatus of 14 wherein the
delivery pathway is 10 forned by two or nore separate
pat hways between the chanber and the intake air

Peg.hWahe Jhodifie8 BRIKHIhG JapsAatudl B8 GBRRT At qﬁh%ll’pltﬁé%hde lock
9 wherein the rel easing nmeans conprises a rotatab

dingludes lcmkmg wieans to aravienhtiningentionabactivadinant
mechanismto 15 di splace the pressurised canister or
a seat co-operating with the canister and thereby

afg.i varife mvelifier I@r@‘émlﬁgla}épa@{tué Beclaime I8Uvh&®Rsh the locking means is
canister. 22. The nodified breathing apparatus of

@ ldkinBiNYther ei n t he di spl acement rmeans is a cam
operated slide positioned in the nedication chanber.
20 23. The nodified breathing apparatus of claiml

Ve@r ei The nadifiédh ibreattlingl apparatuendf A4 wherein ehe adelivery pathway is
gtpchanl smto displace a neasured anount of therapeutic
geRed Mwedrg.m@r&qsemaratﬁ Rataways poluyaenitherahamiesrand the intake air

?%33 {@ggge into the intake air pathway. 25 24. The
d breathing apparatus of claim9 wherein the

rel easi ng nmeans

21.  The modified breathing apparatus of claim 9 wherein the releasing means
comprises a rotatable dial or control for activating a displacement mechanism to
displace the pressurised canister or a seat co-operating with the canister and
thereby activate the release valve of the pressurised canister.

22. The modified breathing apparatus of claim 21 wherein the displacement

means is a cam operated slide positioned in the medication chamber.

23. The modified breathing apparatus of claim 1 wherein a rotatable dial or
control operates a mechanism to displace a measured amount of therapeutic
agent and position it in the delivery pathway for discharge into the intake air
pathway.

24.  The modified breathing apparatus of claim 9 wherein the releasing means
includes a pressure activated button for displacing the canister or a seat
cooperating with the canister to discharge the therapeutic agent through a release

valve of the pressurised container.

25.  The modified breathing apparatus of claim 24 wherein displacement of the



i ncludes a pressure activated button for displacing
the canister or a seat cooperating with the canister

W eoodiogivb@r ge t he therapeutic agent through a PE/ausm®3/001526
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val ve of the pressurised container. 30 25. The
nodi fi ed breat hing apparatus of claim24 wherein

di spl acenent of the WD 2004/ 045720 PCT/ AU2003/ 001526
-40 seat or canister clears one or nore apertures to
provi de or open the delivery -fflthway. 26. The
nodi fi ed breat hing apparatus of any one of clains 21,
23 or 24 wherein 5 depression of a pressure activated

byé4toor eanisiraibais ohe drf Mbs %#p'eﬁtuﬁbsalto @rovigst 6iobpen the delivery
rotates a delivery chute into di scharge position

f pathvay. i nacti ve position. 27. The nmodi fi ed breat hi ng
apparatus of claim26 wherein rotation of the
delivery chute clears one or nore apertures to provide

t De. deThy efodifiat bm&hmgapﬁ&atﬂ&‘@f amgdofié eficlairas i, 28 or 24 wherein
apparatus of claim1l1 furt i ncl udi ng, countin means
f @ePresaionAfi g gresstirg agkivategh BLEAN @atr@ta?lontqf@ e gial or control

d Lse
¢ Rt RV ORS o £HRERaroR o5l B iR h AaF 17 86on.
breat hi ng apparatus of claim 28 wherein the counting

VB WThe e0Bag: Braatang, sPRATEis B GiB) i vGIRIAN Satation of the
ggglﬁé{f’%ghut’%gd n%ér@ eV AbRa drBﬁ ngﬂér @éﬁﬂ\/@?}f p&thway.

er osages I SC
chanber or the Ievel of residual therapeutic agent in

oSl nTtie TranBed hreatita s, f SRiraarfiRe Bbtlaing counting.
Sﬁi%@thbemdi@ﬂﬁEe@ut 1t a%?kfknﬁbtéﬂ( uhernurdber 6P 8oses of therapeutic
nodi fi ed breat us of aim 30 wherein the

n@@@ﬂtﬁhéﬂ@a\m@eemglsglnargggéwor@ femedicstionabembarg t he

upper teeth and a | ower shield for receiving the

29. The modified breathing apparatus of claim 28 wherein the counting means
is formed as one or apertures in the chamber wall with moveable indicia visible
therethrough, said moveable indicia providing an indication of either or both the
number of dosages discharged from the chamber or the level of residual
therapeutic agent in the chamber.

30. The modified breathing apparatus of claim 1 wherein a mouthpiece is

formed to provide separation between the teeth of a user.

31.  The modified breathing apparatus of claim 30 wherein the mouthpiece has
an upper shield for receiving the upper teeth and a lower shield for receiving the

lower teeth and an inlet aperture positioned between the upper and lower shields.

32. A medication chamber for use in medicating an air stream, the medication
chamber comprising:
an outer housing defining an internal chamber containing a therapeutic

agent;



| oner teeth and an inlet aperture positioned between
the upper and | ower shields. 32. A nedication chanber

wo 000408520 N medi cating an air stream the nedi PE/AU2003/001526
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chanber conprising: 30 an outer housing defining an

i nternal chanber containing a therapeutic agent; WO
2004/ 045720 PCT/ AU2003/ 001526 -41 nounting neans for
fixing the nedication chanber to an air channelling
devi ce; at | east one deliveryﬁiﬂr1fron1the i nt ernal
chanber externally and adaptable to delivery the
therapeutic agent to an air pathway in the air

channehdintihg Medei foe fixmgdthee healidatignnetamsbénto an air channelling
rel easing the therapeutic agent fromthe internal
slexig®er . 33. The nedication chanber of claim 32

whereip f g Oc?Heerderﬁ%@/Hrﬂ)%tH ?éélﬂggféj_ljﬁfemé{o_cﬁﬁhﬂier externally and

pl asti c of polyvinyl [Fori e nedication ]
chiziptabie ¢ delivermnt3e therepaitic adent itoeraiapaitiaydsrthe @ir channelling
sealed to resist entry of water, nud, dust or other
AoviegiPREnt s. 15 35. The nmedication chanber of claim

32 wheLRiRingh | | fhef MdrBPeulld dg¥ht from the internal
intergé%lggle bm%fﬁ?ﬂﬁ%‘%%‘gg The madlgggti ong’%:hhanber

athaotbrm 35 wherein the two sections are screw
t hreadably engageabl e. 20 37. The nedi cati on chanber
of claim 32 wherein the therapeutic agent is any one

0f3, "I hePinedflaih @ABMbP BF BRAA B2 WRERIMIHE6uter housing is formed of
am nophyl I'ine or glucose. 38. The nedicati on chanber

ahetal, gilastzonprdy\dnyl chitgideher apeutic agent is held 25
in a pressurised container having a rel ease valve, the
pressurisabl e container |ocatable inside the outer

heyisi Mthe medication chamber of claim 32 wherein the internal chamber is sealed

to resist entry of water, mud, dust or other contaminants.

35. The medication chamber of claim 32 wherein the outer housing is formed

as two interengageable sections.

36. The medication chamber of claim 35 wherein the two sections are screw

threadably engageable.

37. The medication chamber of claim 32 wherein the therapeutic agent is any

one of more of salbutamol, beconase, adrenaline, aminophylline or glucose.

38. The medication chamber of claim 32 wherein the therapeutic agent is held
in a pressurised container having a release valve, the pressurisable container

locatable inside the outer housing.

39. The medication chamber of claim 32 wherein the mounting means
comprises one or more recesses or slots for receiving a fixing or locating device

such as a screw and/or a guide tab.



39. The nedi cati on chanber of claim 32 wherein the
nounti ng nmeans conprises one Or nDre recesses or

W@ b@i®43700 receiving a fixing or |ocating devi BET/AB2003/001526
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such as a screw and/or a guide tab. WD 2004/ 045720

PCT/ AU2003/ 001526 - 42 40. The nedi cati on chanber of

claim 32 wherein the at | east one delivery path is an

outl et channel in comunication with the rel ease val ve

of the pressurised contai ner-42-41. The nedication

chanber of claim 38 wherein the rel easi ng neans

includes a rotatable dial for activating a camred

. hanT seniedictitiopl chambdreof chaims32 whenein the et deasttame delivery path
rel ease val ve to thereby discharge a dose of .
tifeahputiel ehapgiehdn commenpigatinny Witk thgrelensso kalve of dhi Rressurised
3&"}(?&@%@ n the cammed nechanism 10 operates a

slitdabl'e seat to activate the rel ease valve of the
pressurised canister. 43. The nedi cati on chanber of

claim4l or claim42 erein.the rel easi means .

41 dtie Sesielion <handen s gk PBRTo D hareppatEgeans includes
tHeotafiHIe 0| 18F atitingad caﬁiﬁﬁ’eﬁ%éc‘ﬁ%ﬁl t? @?srg]%é??rﬁfcanister and
val ve. 15 44. Tﬁe nmedicati on chanber of claim 32
whraratenthelreleask vabierty therahy dischapge aalose ofdhérapestic figent.

delivering a powder to the air pathway. 45. The
medi cati on chanber of claim44 wherein the nechani sm

CONPI i BRS rdediétidie Thashbri rnelaik a8 fierafv 88 i d2nmBE mechanism
opening a blister pack to present the powdered agent

ceparatesaslideble seattte activatgi the jelersg yalvef tg pressurised canister.
medi cati on chanber of claim44 wherein the nmechani sm
conprises a rotatable dispenser for dispensing a

pBer ETheapesticationt BRamber ARy 4126r 4limTAR wherein the releasing
medi cati on chanber of claim44 wherein the nechani sm

feang includasR piessuie petvated Mytigpdprdiselacindencayiister or the seat
i y. 48. The nedi cati on chamnber

%@?‘gb@ﬁﬁgg%v%gérié?%&?ﬂg&gi r channelling device is

44, The medication chamber of claim 32 wherein the releasing means

comprises a mechanism for delivering a powder to the air pathway.

45.  The medication chamber of claim 44 wherein the mechanism comprises a
geared arrangement for advancing and opening a blister pack to present the
powdered agent contained therein to the air pathway.

46. The medication chamber of claim 44 wherein the mechanism comprises a

rotatable dispenser for dispensing a powered agent to the air pathway.

47. The medication chamber of claim 44 wherein the mechanism further

comprises valve means operable to open or close the delivery pathway.

48. The medication chamber of claim 32 wherein the air channelling device is
one or more of a regulator for scuba diving, a snorkel, a breathing apparatus such

as a respirator, a mask, an air conduit or a rebreathing device.



30 one or nore of a regulator for scuba diving, a
snorkel, a breathing apparatus such as a respirator,

w@200ask3i72@n air conduit or a rebreathing devi cECT/M2003/001526
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2004/ 045720 PCT/ AU2003/ 001526 -43 49. The nedi cation
chanber of claim48 wherein the air conduit is
positionable in engagenent with the nedication
chanber and adapted to diSChéL%f directly into a
user's nouth or nose. 5 50. Hf® nedicati on chanber of
cl ai m 49 wherein the conduit has an angul ar deviation
in an internal lunmen. 51. The nedicati on chanber of
clai m46 wherein the conduit further conprises 10 a

cap nounted to its external outlet and adapted for . .
oy dihef medigation ShanThes ofel@i AS Whetim Hise air SondLR ispositionable

51 wh i h ' LT . .
Ipefoapamint uin PR oREA R Ahoel SR Epntedid dsEhSiue directly into
R @adrdemauth driypgeat hway to entrain the therapeutic

agent. 15 53. The nedi cati on chanber of claim 32

wherein the outer housing includes indicator neans

;@;t Lzﬂ{ézﬁ‘{eiq@tipﬂtcﬂawﬁ%r @PBE%M@\?‘Vﬂ%Eeén iR c%‘?r@fjﬁrﬁas an angular

er apeuti C agent i i nterna

wigion iaze/interhdidumenber of doses of therapeutic
agent whi ch have been di spensed. 20 54. The nedicati on
chanber of claim 32 wherein the outer housing further

GRpr ! m%ﬁida%ﬁtch%ﬁ{%"r‘ﬁ*b it 46 GBleYdiR Ihé cBhESTE Wirts&tdcomprises
alr supply into the chanber. 25 55. The nedi cation

cheanp arountedtositeiérnat eutiethanchadapted fohemsoval forurseher
conprises an -outlet valve for discharging air fromthe

i nternal chanber when air pressure inside the chanber

gceedthd NReMcaBSH EhatHbsl & ERfncBanbgereirbthd héap occludes an
nmedi cat1 on chanber of claim 32 wherein the outer )
remesbsayyi air inlstuaperéere which is cleared by removal of the cap to provide a

flow pathway to entrain the therapeutic agent.

53. The medication chamber of claim 32 wherein the outer housing includes
indicator means for indicating, at least approximately, the content status of the
therapeutic agent in the internal chamber and/or the number of doses of

therapeutic agent which have been dispensed.

54. The medication chamber of claim 32 wherein the outer housing further
comprises an inlet pathway for réceiving a pressurised air supply into the

chamber.

55. The medication chamber of claim 54 wherein the outer housing further
comprises an outlet valve for discharging air from the internal chamber when air

pressure inside the chamber exceeds the pressure outside the chamber.

56. The medication chamber of claim 32 wherein the outer housing is insulated

to resist thermal fluctuations.
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w@reo4mt37e@m i n a breat hi ng apparat us, the net hpdI/AU2003/001526
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conprising the steps of nmounting a chanber containing

a therapeutic agent to a breathing apparatus and

i ntroduci ng one or nore doses of the therapeutic agent

into an inlet pathway for inspiratory air. 5 58. The

met hod of claim57 wherein noding the chanber may

conprise formng the chanber integrally with the

br eat hi ng apparatus. 59. The nethod of claim57

wrer el mEBntd bneietiitatish artar strdkrh il @sorelthing eppafatus,Ghe method
form ng a separate chanber and reversibly nmounting |

. g jt
rconiisirty thet stepg odpeuntingsa chegberirontalbiRgR Srerapaitiy agent to a

7 f h i ncl udi f it .
S ook Sy Pt 5L AT hrapoutc agnt
GharErenlet battfay foRtspraterd af ¢l ai m 60 wherein the

container is a pressurised container. 62. The nethod
of claim57 wherein the step of introducing one or

re e t he f i G : N .
.o RS A ORI GBS Bt ey comrise
deriphing 3he ghambet integrally withdhé beeathingrdppalraidisal  or
knob. 20 63. The nethod of claim57 wherein the step
of introducing one or nore doses of the therapeutic

agent At t‘ﬂgﬁﬂ)tdi@" c?%inpfﬁ OWRYeifBoGRiRY thetcHdmfpat iﬁ@lu@fgs the step of

i ntroducin erapeutic agent directly into th

ifotneing eddpestel chamitdreanchevbesiblp mauntimgghtoethedweathing apparatus.
air pathway fromthe chanber to the inlet pathway. 25
60. The method of claim 57 further including the step of positioning a container

holding the therapeutic agent in the chamber.
61. The method of claim 60 wherein the container is a pressurised container.

62. The method of claim 57 wherein the step of introducing one or more doses
of the therapeutic agent may include the step of activating an agent releasing

mechanism by depressing a button or rotating a control dial or knob.

63. The method of claim 57 wherein the step of introducing one or more doses
of the therapeutic agent into an inlet pathway may comprise the step of introducing
the therapeutic agent directly into the inlet pathway from the chamber or through a

delivery air pathway from the chamber to the inlet pathway.



