WO 20@y/02834/ 04- 5720 PCT/ AU2003/ 001526 _ PCT/AU2003/001526

10

20

25

30

FEETELEEEEE b e et et e bbbl 166166*  DRUG

DELI VERY DEVI CE AND METHOD FI ELD OF THE | NVENTION 5

T B o et o us? £t et AMNANA
subject via the respiratory or gastrointestinal 166166
system Preferably, the invention relates to delivery

" an air ot rRRUGREVERY BeVicE ANOBELIRD oo o %
10 atnospheric pressure. Mre specifically, in one

non-limting aspect, the present invention relates to
t he delivery of a drug or drugs in a pressurised air

e he recipient is in anbient conditions of
F'éLb @E@@ éwﬂgﬂsed at mospheric pressure and
reliant on a pressurised respiratory gas supply such
as when scuba diving. under water. In a further

; Thespresent irvention aeldtes) té &l aéwbe tandanfétvod foirbeliviery-of a dmg or

met hod for nedicating an air supply at anbient air

- drygsia; grlargelcprgas, o subjeitavipthe respitatant or g@estrointestinad, system.

P, Loy B 00 o T T i et by

entrairiisg the agivgi fRtdroRs Yhesm whiFPinidl Gey eﬁiﬁé?fprééﬁmsed or at
directed to a person in a manner that channels th

at@a%@ert%pr@ﬁweer Mare spegifically, iowane nao-limitieg azpect the present

coWﬁ%éﬁﬁe&w&W agr?l‘?’i‘rl'ge%da i o ”g?it’@gﬁﬁﬁsﬁé (R stream

whepMmBk YeEipiting &dinuAdBlenRESKdifibryd Bﬂmcféb"sea%rrhecreased atmospheric
recreati onal and professional divers. -

Pressupe aadtrgrhaamcon alpregsurised respiraider gas supplygamh asmwhen scuba

it ERAB0 MlEr.  JBCT A0iiiest S§8Gtothg v toR olales 15 2 device and
method fergnedichtng heaiPésph Mpﬁm‘%tfélﬁ ﬁr‘es§uﬁa‘3§§&f 45161 example,

tested in 1943, The range of available diving
butpet restrictad tox whemsa persends bping a snorkel, iaditter masisor similar. The

de@iggt Qﬁ@ g@légﬁcsd ﬁggg} II rﬁ]‘é 1> G a?t YRS rgrl\Jg(;:g & aplecatlons 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 seif 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

OHRFARW

*G00002*




10

15

20

25

30

Efpgand particularly in tropical and subtro
wo zg@ggsﬁgear coral reefs, there is a ~lI~MI IPqTF/)’?UZI”O:f/‘"\bZG
1P+ 100100000101 11l -~~~ ~l~ *@0002* W

2004/ 045720 PCT/ AU2003/ 001526 -2 great demand for
diving tuition and diving expeditions. Many people,
including the inexperienced?-seek the experience of -
general and introductory diving activities. In order
to be a suitable candidate for undertaking scuba
[ LYant n
é?ﬁand fqrq d’mﬂ : g?ﬁ‘a)‘: eo\‘i/\grrl]g gﬁ‘é@'g?és Cgﬁazﬁyt ;5%6;}?18 ARl ing the
md?@pehapsed PEekdhamxﬁeneImdefagﬂrterakaM h@ddictory divirsg activities.
asthma, which is both a pervasive disease in society
and an exclusionary condition when considering

In S8 TSRt 4% B SRS AN sy

havel ath éeaﬁAreasdnéb&%I'uealth heithinho eghalidm g@levantEmggbl donditions.

ns. of the disease may be sufficient to bar
3"%9%1%0?% tsekbiaclgi tﬂyﬁgub%silvlﬁg is gstéma;cwhigh is both a

A oty B S, Sy Py s
diving. oT heinidente ofastbmerias beewestimatel vaiouwsty bb10% in Australia

and N Fosbich 4%, §a8s VS Kieng Srioh s the kvias iinosie. Even mild
s:gh@Qﬂ tﬁé%ﬁééé%‘éeﬁxa ‘béQGﬁ@%h?% %@P{b@:ﬁ‘g{?@éﬂorﬁﬁi scyba diving, as the-

bronchodi | at or |nha ation prior
obgfruaiiveseffact aifribisd conrditiom ca@(betvmeyjrmm(ed' It m/beeldemted that
d R S 81- 386, ,2001
as\%ﬁ{qﬁg"&f&aﬁ B kit Dinilicn heoRfisesit A dapiraindieation to
dlvrngsméftlérnélﬁ?@r%él aysurn® Buisdd op Medléiﬁég?ﬂfs(?g%fﬂ e65, 1993).

SI nificantly, nedi cation at a tinme renov

Thigy t e @¥eltSigRd hass deenf %le@h@n@lbonsm isugggsfged approach of
o5tV 51471 ok BEEADOBH st

(C(mmtﬂungétyal PRevaet tys Hﬂa.latﬂ‘e)s pepiraidneisnaseealygred2001). But

d dth rds of a diving
W'”é Qﬁﬂkxé&%f@@ﬁﬁféggt §:aé§r\£%68 syins dbenpislonelt irappropriate

meti¥atiBR'd Péﬁﬁp&'rﬁ re E gg amBﬁf ?%‘?ré hﬁ:gf%HcWéd flom the

scuba ng rst onse Sev
trigger event and onset of bronchoconstnctlon thereby proving ineffectual.

Experienced diving instrucfors 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 patrticipating 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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pressure increases by one atnosphere for every 10

netres of depth, even at a depth of 5 nmetres, a diver

must accommopdate a 50% i ncrease in anbient pressure.

Respiratory enbarrassnent, evgn at this relatively

shal l ow depth, may have sigmificant 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 unpredictable. WO

0 7 2003/ 001526. -3 The problemis not .
TrEoRRERA i BolEOMeR 6 o dvin, e Giviina anvRathan @ person is
snpeRetling. i SThes bAsMEHS UﬂﬂzultTB%ﬂﬁﬁgt m%g é’r’\ﬁ]é‘ Fﬁuﬂh%. surface or while

T r Ie i Vi ng

_breathing may arise on the surface
divig dwplewethgaiveter kevel.. Simiiar aproplerhs enay rariseairi $eople in other
Fe%ﬁ [ h contexts when.they are required to | '
Coﬂﬁon r@ggﬁrtgé%%e g%%r éﬁé’s.onl'ﬁ?sso"at‘? AARRFRAHRY This S§uation may
aris@ i ocopdtionsssuBHCAs PRotir e dHicdr 4rfd Wf\{bﬂ@errs 3 disk '¥f exposure
workers at risk of exposure to gas or hazardous
to gge R harardops chemlicaledi cati ons are extremely wel |
known for effective therapeutic 10 intervention in an
asthma attack when a victimis in normal atnospheric
Accamali medicatidrisuearer  extrerialye wéll RASWAOtoP CEfedRS! Hbfapeutic
.tto E{iow.de access to such "therapeutic agents under
INIGR(ERTON nins &fp 2sHINa ngttack swbereal vie§m ds  im nprmateatssospheric
condifichyge HhAQdusL L ettings., FhI_iti9kewi Se,
powder and Vlbéutlbgj aitﬁ'eﬁtp?éﬂtcéee&gB‘ﬁ?%b' RIPY¥igeraccess to such
thesapruticsagerdd wridertwater 68 piaUd0NirY o SRorkdlind of IPWY4E masks
uegﬁenotelthat |.I,<?the,follo_v\nng di sclosure 7Ts
ST GECPERIYpIN sinalt setipgha Lipwisey powdemendeliduichgherapeutic
agetits angeaBo b adrhinisteReS - he sane
device and net hlgdﬁ?o a %/]mmd‘grrés?)é%@o ggﬁ ‘uations for
use with pressurised or otherwi se delivered or

Yo i rator j r .supplies. Al so, the_terr_n'
g SHORRE hSRaRRRWATE B rfilundy Michare i fiveetad orisay ¢o scuba
iving@ndasrorkeliifg bhangesidnts i ' :
ol ™ g, Sl goments, (PRI SHIER bior M saiiHy oo and
C

Qud¥iders rangg if asitiatigneoiost use witmtpresswrised or otherwise

deliPERd &F Sarthell frégﬁi?ﬂbrfgﬁ'iswptp}fes?r A?sior,ﬁ’[lllg1 rtém'wz %E'tﬁgh %r 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 aétivity 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



10

15

20

25

30

reference to asthma i s exenplary only and ot her

respiratory diseases as well as other conditions

treatable via the respiratory.or gastrointestina
systens may al so 25 be suitable for application of the
present invention. Indications for the invention may
i ncl ude di seases or physiol ogical effects due to
i ncreases and decreases of a&nbient pressures such as

%s 2N nar cosi s ang N.S. effects due to increased
b AR BR G ReS B aff stisaenar v aPban e atiier arface of a

threlyeof wateti driedsesviasre. treatable via the respiratory or
gastrointestinal systens. 30 It woul d be advant ageous
to provide a neans of delivering a drug to a patient

i SUMMARY) OFSTHE INVENTIONNDPTr essuri sed air stream

r. on.or,. near the surface of a body of
W@u%ﬂf?eﬁug 8|If Catiag, URIess the: coplex| requies gtheswise, the word
Teeroposeluer mhasomhfasmmﬁes'tdﬂ'&‘iﬁprtshfg %I"B@%ﬁﬁderstood to
lrﬁgH/'tﬁg ﬁ]pﬂ}s%‘?\r&‘a sqateg Ia?e Mr Féqqaé-or g%q%{of\éiernl,gnté or| |§1tegers

npri ses

dpug @pt t'tﬁoﬂquwslom b lapry toltherlelmhelml Shingiged @%lﬁgjogg@m%ms or
e u ement i nt egers ut not _
teb e Peto OhoBiS i “heRuf 8 elhtes o Secticass porgpiaons
Sritable ferhreathing. que@et@eanméememe Niftox ahdl 'Helliosd prdasicts.
a reference to gas or gas conbinations 10 suitable for

?reat hi ng. Rel evant exanples include Nitrox and
219G 8skRGdthe: invention desidess peat modifiedi blte@ltﬁm@rapparatus for

et o s o8 NS B
appar & C%a%é'BHﬁPPéiaﬁ‘gﬁ compsising dtiernf aappalatmlssutabjmﬁmldeiumung«
ainédront a aoﬂﬁgldf%b@lbr&lébﬁ ak! tﬁe ‘i’éﬁukﬁﬁhbd’fﬂt&&' ?oa S u?%‘% ubagFar

%fr&%h% ppcartlce of scorr rsesse
- EPI G OLaIRsIRA< %F@Paﬁﬂv'm¢r&atrnMa-ngwg. power
AeSiRted l’hsmeatdmlmdenthler emﬂhﬁpudmané 3 BRSNS, ?Q‘P‘ﬂ‘?erreof a

| and o simlar a Ilcalons
snorﬁﬁqﬁg& paréraa{ %{'F dlfta'"%ég (e2ffpeg PRPAfg! pw ce. a
s ﬁl L‘o; Bredigatien Cbarahelfada@temg agcﬁé Hﬁd d %cﬁﬁ@eﬁa&hé%euﬂc agent;
cha RAAP nd, di scharge a _therapeutic
agent : Eje20 abgﬁéﬂa?/ b%WJe it %ﬁ@a'ﬂé‘?ﬁﬁéﬁ TW@'@%H’E@‘PW%B“”Q

: Bw#%mapamtuqoammy of the "breathing apparatus; and

releasing means for selectively discharging the therapeutic agjent from the
chamber into the intake air pathway through the delivery pathway.

The breathing apparatus may comprise an arrangement, or part thereof, for
underwater activity. The breathing apparatus may be-a regulator suitable-for
delivery of air from a source of compressed air, eithe.r alone or in combination with
another apparatus. The breathing apparatus may comprise a scuba arrangement-
or part thereof. The breathmg apparatus may comprise a snorkel or part thereof.

The breathmg apparatus may comprise a gas mask, a filter mask, a respiratory
mask or similar. The breathing apparatus may compnse a conduit for channelling - '

inspiratory air. The breathing apparatus may-comprise a rebreather which may be
closed or semi-closed.

Amended Sheet
IPEA/AU
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rel easi ng means for selectively discharging the
t herapeutic agent fromthe chanber into the intake

WO 2004/0454%hway t hr ough the delivery pat hway. 25PdHAU2003/001526

br eat hi ng apparatus nay conpri se an arrangenent, or
part thereof, for wunderwater activity. The breathing
apparatus may be -a regul ator suitable-for delivery
of air froma source of conprgessed air, either alone
or in conbination with another apparatus. The
breat hi ng apparatus may conpri se a scuba arrangenent

or .part thereof. The breathi ng apparatus may conprise
The g?ﬁf?R%Pt"bﬁQB%tr mayhbe diguseddnh optaanemhithe capkIRat @dapted to

JoBRY% SOBBE{ %ﬁ'?’}ﬁﬁﬁﬂgﬁﬁ?d'éﬂgh lhShpaRsk, a respiratory

mask or Si eathrng apparatus may conprise
a conduit for channelling inspiratory air. The
n arat us may-conprise a rebreather which

br eat hi ng app } g )

Th%av@élcat'%a mehersmay e fsmed injasalie witthibe: brepthing mpparatus.
4 / A - I .

RS IR ARIRR R R win e
breathptgeapparatuso Ciiteemedicationshapet isapleferably $duted.

nmedi cati on chanber. The nedi cati on chanber may be

formed integrally with the breathing apparatus. 5 :
THE! SAGHAN Yorchllind o4l i A0 2 Hier d

rel eqs'abl e 'Sngg"e rﬁéﬁ\g\}\}ut%h the br%Hat%Rﬁ%’ggpgégﬂcﬁsmeans for
subbatantislly eawalisingpresbere indhechbmbeabwjthssabient piessure.

nodi fi ed breat hing apparatus may further conprise

bal ance neans for substantially equalising pressure
Thien ridtcstATRPamMdrh nfiPirsmt S§UIGE- b0 i

medi cati on chan‘oerr may form%éé'?tégf&opébéo g%ba{?am ea irﬁzgulgtor
arrgngegeniifor a presawrigatk hredtbingaapparatus: | $dtermatavatyhithg chamber

PSR IR 5 BSOBER L oBTHe Lo raomont o s
pregsusisge heaathiny agparBiuds SThé SREMDee #A) BE ARt fdﬁ'iclgxoperation

.The chanber may be arranged for cooperation 715 w
W'th?rh?'Hm%%f 1 uBgderumater bigateingapParaiuag appar atus. The

cont ai ner for housing the therapeutic agent nmay be a
pressuri sed canister.

- The container for housing the therapeutic agent may be a pressurised canister.

The pressurised canister may have a release valve which is pressure activated to
discharge the therapedtic 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®, glucbse 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 a gas. The therapeutic agent may be a volatile agent.
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WO zﬁmupn@ssurl sed cani ster may have a rel ease lV@f/Xﬁzoos/oomzﬁ

which is pressure activated to discharge the

t herapeutic agent. The container may deliver a

presel ected dosage 20 of agent. The agent nay be one

or nore of sal butanol (Ventolin(r)), albuterol,

adrenal i ne, beconase (Becoti@e(r)), Seretide(r),

Fl i xomal (r), glucose or any other suitable agent. The

container may formpart of or include a nebuliser

r _
TrE SRRy Rl B ficer B rler SR8 ol Thiir S PRy may arise
sxmpllyafmnalthe diembeb Weirge rdispasadgalangt thayintake aire pafhvaay with

discHRtes Frem Tie, Seapet deedly i ée{pﬁép{agaggbtg'aﬁg?' Y nitbiihtively, the
chgﬁ{b%tr'rﬂﬁ%eaﬁﬁl% cat® With & thas |r "thr%'t'l had ISast one bore

arrange apted to house t a eut| agent
or 'Ehannelnt'ﬁhapathvea;pnﬁydreabl@etmﬁaéledathm aﬂapwddotdioect some or

agent . be one f a solid, preferably a
allﬁ)gi%%}n?raa%e Plrawozargﬁébeaf\a@%&s The therapeutic agent

may be a volatile agent. .WO 2004/ 04-5720

PCT/ AU2003/ 001526 -6 The delivery pathway between the

Thehborieeor zhdnnel rinayaiheludervadm heansnegerables ¢0 apempaypd close the

kSR A 5 i e SRR B kT Tk e
md’ltﬁ’d‘e I SWIGHE nfddnsPabday. a'fé ag{:ﬁht Y@'p)‘evéd?%mﬁfé%‘ﬁ'@ﬁél actwatlon

communi cate with the intake air pathway through
Thbesi@e lonk nhay ncllidsr a plositicsing deMdceatnheas anpyn fes ladlcatlng when

te S [ockli& rREVRARY pBERBhIE obRn thE Bera e Bhafhel, e Yhive means

m&haBARrisery r‘ofél!ab'l@eﬂé(@' VFhéT%W% aRRbhfayt @oﬁﬁ#iseamb or more
cl ose the bore or channel. The val ve neans be

apsgrtuas ppehannais nRevahie Ib@&(eem)ﬁm ayj er@gm@erpto@{a;s@@ pOSItlon and
an'H?gH %b%lﬁ [?c%{tﬁﬂ ocking nut to prevent unintentional

vation. e Slide lock may include a positioning
devi ce such as a pin for indicating when the slide
i tabl e pos

k.isins it to open the bore or
Theraits mayHBohdP WO dRere 3@49/% RafvaySchetyean-thecshamber and

anfih@Re anﬁatHﬁ)age means nmay conprise two or nore
apertures or channels novabl e between an out of

alignnent closed position and 15 an aligned open
Thgg{c’lt g BTha@g\ﬁs\/ may ngé |ncI b é\el\gr 8rrpa rtﬁer%o% ¥ﬁ{aybreathing

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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wo #shibake air pathway. 20 The breathing apparatus na

conpri se scuba gear or part thereof. The breggﬁﬁﬁémn%Okﬂ6
apparatus may conprise a snorkel. The bal ance neans .

may conprise a conpressed air supply source, an intake
val ve neans, an outlet val ve neans and pressure

def ormabl e neans for 25 respgonding to variations

bet ween pressure inside the chanber and outside the
chanber, such as water pressure, wherein the pressure

br@gf,ﬁﬁ B Eraians will activate the inlet val ve when
ou si%rg é ir

ressure significantly exceeds chanber
pressure and the outlet valve will release air when
the chanber pressure significantlgsexceeds outside
Tha &8legpiag mEaps aNaY LoNYpriseha iotatables sial e costoolr fas activating a

oS8 07RO 3Rt aiis B ata Blstrest e bRf aningrety, activate
th@ relensk eabiendf theressriscaupidiee Thedisplabbmeft AHeas may be a
control for activating a displacenent nmechanismto

cagm operated slide iy tbeduedisaipreehamber. and t hereby activate
5 the release valve of the pressurised canister. The
di spl acenent means may be a cam operated slide in the

Alteedatbaly thre cotatdige .dia csrecmtdmab?/ ihhepdratieh ahsslacé @ measured
or control may in operation displace a neasured

amoih Y thgrapaulicagent andprsiionihin thesdeliveny pathway erthe intake air
hwyer h = fihepi.n Al r .

oo o Mt O R g R ) s o ressure

actvatedidton for eperatiagahe ireleaed .nozuld ontHeoprespariséd Banister. The

buE}he rel ease, nozzl e of, the pressuri sed cani ster. The

9P BRYndisPiacepihe: Sapis "clhids SeAt o-gpe@iing with the canister to
disePrafRetAE fﬂﬁrélkiélﬂi.ct ?ﬁesrgtﬁgg[giﬁg%tc%g*erﬁhéf: 3L 9&dtNEr canister may

_therapeutic agent e seat oOr
sirgaltanaaeislyralear sonrlor ameoe sipertiresrtoo peovide rtheedelivery pathway.

Al%@%fg{e@rﬁéfdﬁ%ﬁa\ﬂggﬁé q?@pg]e%:ri%ylgi ﬁ@%ﬁ%ﬁ%ﬁlgﬁgp{;ml may rotate a
delivergtohintes inb @ disch@gBgoditioPiFormPAR iSadivedSoditiGH.Y RIMHdh of the

. nto di scharge position froman inactive position.
de‘%qrglc Hie wayggar 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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delivery chute may clear one or nore apertures to

WO WPHNUAY t he del ivery pathway. The nodified BCEAUIIPO1526

apparatus may further include counting neans for 20
i ndicating, at |east approximately, the nunber of
doses of therapeutic agent that have been di scharged
froma chanber or container. gThe counting neans may be
formed as one or nore apertures in the chanber wall
wi th novabl e indicia, such as nunbers, visible
theret hrough. The counting neans may indicate, at
| east medma%@miommtpe;r,onaﬂ@tweéwéonmctedéodhglsecond stage chamber
b :é}ﬁ%a eutic;I ag&nt. A second counter may 25 track the
YfliBRs BY° ALRFEMEYs t hat have been placed in the

devigLedicatidntcanistél ARiupted iMetheNmbdiatien \theafidraand d@anged to
span. In a further aspect, the invention resides in a

disabeirge g8 contenthintg theppiiipathved or nedi cat ed

| A B e B BB BB P and proviamg
airstotRk Ynédiogtion/¥ha8B4r, 045720 PCT/ AU2003/ 001526 -8 a
medi cati on chanber operatively connected to the second

st ag® Pkrlibwalve Jor gontrelting agndelivery fathmanedigation chamber from
] [ on.: .ster mounted in the nedication chanber
th%ﬁ%&%ﬁé&ﬁgggﬁ{% di scharge its contents into the air
pat hineaxhdustvalee docaisyhargingsalpfroyh tHewedicagonzhanter;
fromthe air siﬁg_ly line and providing air_ to the

mediéc a@¢ferMablgniséipphragm nlosrted, aboveaesy aBhiand| Walgr and the

mé"dif:at &p{%ge}o t he nedi cati on chanber from the

secondary arr’line; an exhaust valve for discharging
ai r wheageint he nedi cati on chanber; 10 a def ormabl e
bet ween ambi ent water and the

di aphra | ocat ed . .
ned'?*a%tqgegzwn@% APhiRge} Sriivates e relepse HartleluPEMida A to the
mﬁ&e&éﬂ@{ eﬁambbelmﬁwm\r&ﬁ WP B ST XcedeRsi @ pressure of the

di cati on chanber n anbl ent water pressure exceeds

medieatjprestambenfandhe
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.
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of the chanber exceeds anbi ent water pressure. The
devi ce may include a pathway control valve for opening
and closing the at 20 |east one air pathway. The
control valve may be a slide |lock. The slide | ock may
have an indicator seal for im¥rcating when it has been
used. The slide lock may be held in place by a | ock
nut. Alternatively or additionally, the device may
have a trap door arrangenent, a |ever arm arrangenent

or a renovabl e Pl ug. as the control valve, 25 )
Iz stilb fufHef aspret, des inventior regides trwe PressHIisedaanigier for storing a
l . . _ ! .
RPN BB oAb B 7 2fer amourt
ofdagertaanye at pigHearrpressuretthan nediwveatiedies art@tiedr, theheanister may
di scharge apertures nmay be opened by pressure.

haye, &l legshdyoneisEhaIpe aPaYuUSS. opkttaneriuies gAY abecadapted for
shhgBgb Sipatinberq) el IntRe"S: eabyef AP oy, selectc

diselyardeshivaigheorientfthe pedturesd. | Dive pahistaryis pY€lerably adapted for use
-9 In a still further

. 2004/ 045720 PCT/ AU2003/ 001526
'”ﬁg‘ﬁ&qq'ﬁ%‘%Bf@%@ﬂﬁpeﬁrateg gegribed abeyessuri sed

cani ster for storing a therapeutic agent. The

pressurised canister may be formed with a | ower anount
Inoanathentaspadt, dbe Hingntionpresidas i thsmorkebwithddiécik@ige means for

ciggHeiEio R YaFRPENS 0o e istharast ez sopoutEst iadhenorkel for
opEration 36 9RsicAleSHRaldCalr! aRgYcdnie! lé)‘i"%-e?edgﬁ-@ ‘?ﬁ@@ {o?"activating

provi ding selected discharge through on

digghargaraidhe therapentic agent. s Theediechdrige meaps qutefesablyshischarges

o if t hi appar at.us descri bed.above

thi nor2BelHC robFELRRIH I iR RBNERRY B35 @St ife Pathway. The

dissharge| meiahb diayciolgRe neansdication dbksMBEL Adaled to store the
t her apeuti c agent, the di scharge nmeans nounted to the

therapeptic aggnt. a@qq;q;atm geambear ér_lay]@g Bm’r@dv integrally with the
e Y EnEARR 800 BB LA LU, gt i cnamber
may beageabtsjbidirsairdedds 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.
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WO R4/d4shl Nl et pat hway. The 15 di scharge neans

the therapeutic agent through a discharge pathway into

i ncl ude a medication chanber adapted to Storg€p%g2mnm0nn6

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 mounted to thei@norkel. The di scharge

means may include a canister. The canister 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.

Thﬂﬂeoritﬁtdlor&élealstr@ﬁme‘aﬁﬁ mzy PcRider & pbtatsalcetitrollbarrel. The barrel

Bcharge means may conprise a nebulising arrangenent.

ahre farmsed asye semiaikindriop! phiangdbdinally megtioned Whmwlcal device.

T aréai{ﬁé‘iﬂﬁ%?ef PPt BEHER A5t ISRARRIP ol A8l Ay petween

a pmzrmf thé’lmenwt@Cdin gembBhiptecsByf the bGP 8Xdeiondl ;bcysntuon to
ti?‘he air pathway in the snorkel. Alternatively, the
OPGFs RaAlp Pathway Hé&? barrelomay i bn etaled yra fingenioperated lever or

EF T T R, AT g 30, R i, e

baerel mayhalso hen the noedieation cHdnetsersui t abl e conpound or
m xture. WO 2004/ 045720 PCT/ AU2003/ 001526 -10 The

control or reI easi ng means may include a rotatable -

Théoéﬁrﬁﬁle k?ﬁ‘é | e m Bﬁﬁtc%bgfrf S'm pﬁ Y gr 88 ffected to the main

sem - cy ngltu |na Yy sec one

sn@lgklel naheaaedntetmrm ehamblee sy belseaiad be prevenbloe réSn@tfth@ ingress
ude an ajr pat hway between

L t
of W@i%’r e?ﬁycﬁﬂg‘g%ﬁ% éjf{%gﬁfaab{oowﬁ%ﬁﬁ E)maé\pécaﬂort G13 emrrukllm applied
prds@ufe lﬁ&%g/ﬁbbﬁpébéﬁﬁ@ f Qn &HPe@ valle @ trhea?ér{;&?y T-Fnla Ganister may

e rotated by a finger oper
Co@tﬂifbtal@-i’fﬁtﬂl Eﬁ&bﬂb@mobl beeonase, rastranaline ammnoplayﬂur&t glucose or

Oth%zgl[],t \Qﬂ?e] ﬁgaﬁ‘&%u the barrel may also turn the

he canister may be nounted in
a nedi catl on chanber connected to the main snorkel.

Theqn\% i cati on chanber may be sealed to prevent or :
The discharge, pathwpye s2ay be apened. byres @ligrineentrofi a void in the control

s P O8SS ShTFRL) SR, TheHhSh ey may bo

ope.rzdd/bylahgnhmma:ﬁ izt apertureeincaslidgéstle Fixtonca @& Vent or aperture
, .sal but anol , beconase, adrenaline

but er
Ieaaﬁ’ﬂﬁmﬂw e giepa ose or

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 dispersihg the therapeutic agent.
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15 ot her suitable conpound or m xture. The discharge

pat hway may be opened by an-alignnent 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
alignment of an aperture in a slideable piston and a

vent or aperture 20 leading into the air pathway. In

an al ternative enbodi ment, thg control barrel may be.
nounted in the medication chanber. The nedication :
chambePlta@ptiyRly cthesdidcharge rsammaprc&ﬁﬂﬁfbeeﬁ.d thgement for

T bl IR 5 o B b e
g%\ ﬁ@r {SRansinga pgwgﬁr@nuuuﬂntblrw imeatte i st Stef to
therebyhat&ﬁmmné ficiBd 55&@5’ tl'g%lv??cg lreﬁhrggalrthrough

atl on chanber ma I Nc
dr"' ALY Additiensite t@enanmtpmmw ofthe angAEENt .
The nehwtlll%%dhépa@ferc@'?ﬁ’@ﬁg%%er a%'é’ﬁ gnugﬁbegdﬁga%gjyfhamber for

enbly for dispersing t
Aﬁ ? %?'%tl"lg an gk sipamia e air nhmllmydavmpnmslem comprise
Z”'r'm"@m‘at""i“"?‘ﬁ?f’ﬁééé’%gf' % BB Burt 3y SnpEifedar, the
Felgﬁ%g ﬁ%‘?t%g for gtk &t seibq |gqar I, daitonafd applicationke gasrmasks .
shamdnusTd!TﬁnrOGmeh@ mMRMHESneEng! H&Lé&daesge tté& %’ggﬁgg}ré and other

our

t t hr ough
Q W& E%lggh%r?%réag @e{ ﬁ@p;\rg,l%m\ergpfr, qoablﬁqmpmgfdem or a self-.

' stmmueed bieatisitg apparatuy, themhedicRs chamBer dAKSHHsiQD

resid er for use in medl cating
an -ai r%%s(]tn?ggpnglgghéﬁfeﬁ?'m&? H'F?é'l"i"|°|'i‘§"'t!|’§i7|°€@té\mw@ﬁ thesapeutic
&ﬂﬁb‘ﬁ:l se one of a regulator suitable for delivering
f th | at
kot O BPSHEHE LIS oot
cﬁasks 10 hazardous environnents, nountaineering, =~ -
p‘”’ﬁr P o L L e
3@' fé"&’h]“ e@peptic agent o malrmtbwahmgeappaamenmg debiee; and

di catleasi
s et oGty e AP A e
age |

15 nounting neans for fixing the medication
chanbéhe touterhleousinig ARG kdrinE of one or more of plastic, polyvinyl

chloride, PEEK, alloy, titanium or other suitable material. It may be formed in.two
mterengageable sections. The two sections may be screwed threadably engaged. -
The therapeutic agent may be any suitable agent including albuterol,
salbutamol (Ventolm®), Beconase (Becotide®), adrenaline, aminophylline, or
glucose. |

The therapeutic agent may be held in a pressurised container with the
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

Amended Sheet’
IPEA/AU



device: at |east one delivery path fromthe internal
WO%OH%(%’@? externally and adapted to deliver tP€r/AuU2003/001526

therapeutic agent to an air pathway in the air

channel I ing device; and releasing neans for.

rel easing the therapeutic agent fromthe internal 20
chanber. The outer housing n?% be forned of one or

nore of plastic, polyvinyl “chloride, PEEK, alloy,
titaniumor other suitable material- It may be forned

in two interengageable sections. The two sections may
dimensianegda loe¢atear abegess glagyd or boee irhtivesaie abannelbrentevice.

may be any suitabl e agent including al buterol, 25

sal butanmol (Ventolin(r)), Beconase (Becoti de(r)),
ThslaelRaist bRe d@ﬂl/ék@/ﬂi‘éth%é\ﬁbe %rn oltlet €A8Rnel MPhe gutlet channel may
t herapeuti ¢ agent may be In a pressurise
CopyRURICAta Wit thet w&asee\}'&t%ef‘ﬂm peesstihised memaqmeltl dhe releasing

s @Rl RSk 5 20odd S o e

canistel whd Qoperafd e geldayed %Iv%ucmtéﬁa%véﬁf Qﬂéaéﬁél‘?lge[d mechanism
gui de tab. The medi cati on chanb e
m@h@@@fﬂ’fﬁ@ﬁh@ﬁm mmmzmateam;emm@/ CAlYE 26 themamster The

n a rec | e ve or, bore
rolSpSRETBIRE MY bP AP Bethe i SRE hutarir agBniberanister or
thepaeht amd abiivaaingabié relkasd@ane! . The outl et channel may

communi cate with the rel ease valve of the pressurised

10 container. The releasing 5 neans may be a rotatable
[ chani.smto.displa
T rRlecRlo Al S thin ortpf S8 RN e SRR ISEprokidas Ruftie pyticutarly
a tpowdeantedtmecinmathway®y THEAEEhahiSH ésb'é‘orﬁsﬁéetg geared
acti vat ngtohe rel ease valve of the canister.

a"lagpﬁ%” FreRtaneiie e blisier crack @r@cmre%@rémgom tpowered agent

A or Lvatin
o1, A LA M R A e
15 rotatapie iehsnenser dor misperdinggon digpengingoar poadessd Yagent to the air

pathway. The mechanism may further comprise a valve operable to open or close

the delivery pathway.

The air channelling device may be a scuba regulator, a snorkel, a breathing
20 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.
25 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
30 may comprise a counting arrangement which is advanced by every discharge of

therapeutic agent. The coﬁ"hting arrangement may be returned to zero by
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a powder, to the air pathway. The nechani sm nmay
conprise a geared arrangenent for advancing a blister
pack and presenting a powered agent container therein
to the air pathway. Alternatively, the nechani sm may
conprise a 15 rotatabl e dispenser for dispersing or

di spensing a powdered agent to the air, pathway. The

- mechani sm may further conpri ég a val ve operable to
t

open or close the delivery hway. The air
cuaammblmgfdﬂwaerMI > a scuba regul ator, a

snor keJI. amb %a hi ng%a apparatus such as a
respir L& puter hgusing Tay furthgk cnpRsengn et pRitevay for receiving a.
c hresnefideidngr sipl ThelBite PhSRifgORRY LR c‘gnﬁﬁgg%’n outlet valve for

I cat

CREABAER orR P ARG alhaohbsr red svcmepsurerinaidsthe chamber

usxaeeds prsshirooutsidedahe Thgmbeondui t may have an angul ar

devi t' Th dui t furth
compy 1 9B othtPecadlE the B Sotomupei s b Methoi medicating
ad pir sdrepoy lnraabmmihmg cGippdBRus vhichlRa dy:a@mfmye 8RE ongeregmator

erture dapt e rovide a f
S AROY Bl hd el iR SiohifoR R (b assen Al hRegilsler adapied

hf@ﬂ%%lj' sedaigrat, @deraﬁmhpd]ee:]tioae g&aﬁéslésonatd}gmf«;@éﬁhmnments
an fhe content status of the |
e oor g baWe BBt feaiPr e SIS Tlg" cBRfFees. =

- SRl Ba'érthafﬁjk@.ne neebidrthing | deviudy ancedeltortéfied breathing

ARt s the mdthss asmghg.ﬁﬂff\%e%} gge counting

arrangenent may tur o by 13 disassenbly

of t h&"Yiftaag ﬁo‘i&ﬂ " Gppiabpingen themapeutic nagerftutot Rebreathing
mpmratﬁgama; i nl et pat hway for receiving a pressurised
air su un The outer housing may al so conprise an

out | et &ﬁ‘{'\?@gf Be i wermargsergohithe thesapeutic agerdrinl an inlet
(mémbayfovmfsplralory 9i‘ressure i nside the charrber 5

excee%uplﬁ tt%sl de the chanber. %et anot her
aspect e n ¢ Y CorBRfisRloring th%P aaber integrally with

rtaeli iasthing aanauatus or rfeamngna seharAé mﬂ%mpﬂo&tré@ersnbly or
\épiéhﬁgném rﬁamﬂr@ﬁ&ﬂg bg t@ re uI ator suitable for
el roma- sout c89

ivering air essed air, the
r egul dh8rmMethagtreay inchwdeube stap .srqnctw.cgmya oahfa«irreﬁtfﬁoldmg the

aRsabE@ld AYant indAS cHERKS!. Tﬂ@{%@@tg%léi B]%QX’FE??&%%WSGF Gaptainer.

mount ai neeri ng, power assi s
simi | Hpr Oﬁlﬁﬁlngéme. ¥rioreadoses 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 volunfary 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, altematlvely, through a delivery air pathway from the chamber to the -
inlet pathway.

BRIEF DESCRIPTION OF THE DRAWINGS

Amended Sheet
. "TPREA/AD
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snorkel or part thereof, a rebreathing device or a

WO 2041045728 nt aj ned breat hing apparatus, the netR§dgAU2003/001526

conprising the steps of: nounting a chanber contai ning
a therapeutic agent to a breathing apparatus; and 15
i ntroduci ng one or nore doses of the therapeutic agent
into an inlet pathway for _lygspiratory air. Munting

t he chanmber may conprise form ng the chanber
integrally with the breathing apparatus or formng a

. sSepagr.ate chanber and reversjbly or er manent
Fichi e RoPFISPEGUBIow oot Rl sarond S99 ehuakerofdhe present
mvgﬁ%ﬂ{nclude the step of positioning a container '
olding the therapeutic agent in the chanber. The
contai ner may be a pressurised container. |ntroducing
. one_or nore doses of t t her.apeyti c agent,  may i n¢l ud
Figis 298 b PRI Miaw G e Heeh Of GGG b iabdicedan chamber
reﬁ%ﬁ%y.as depressing a button, rotating a control dial, "
knob or [ever, or other voluntary action to release a
dose. of 25 therapeutic agent. Introducing the '
. therapeutic agent, into an inle at hway nmay conpri se
FIgHFRS 8 818 VIEM PdB A COMEM GERISWP ett 1y i nto ¢ he
inlet pathway fromthe chanber or, alternatively,
~through a delivery air pathway fromthe chanber to the
Figure é1s paciotiagal iow BRIEFaDERERNEM \FigEre BifakaamioNgdine AA.
Amended Sheet | PEA/ AU WD 2004/ 045720
PCT/ AU2003/ 001526 -14- Figure 1 is a perspective view

Figlfe & MOUAT4igd vieGOA StRavasl|cHahbéY fdMase’ #RRNA breathing
invention. Figure 2 is a perspective view of the

app@s@iuse of Figure 1 with medication chanber 5 renoved.

Figure 3 is a rear view of the arrangenent of Figure
1. Figure 4 is a sectional view of the arrangenent of

Figtntep® isca Perspestive v of tHemédication 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.
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10 Figure 5 is a side view of a renovabl e chanber for
use wWith a breathing apparatus. Figure 6 is a

wopesszperhi ve view of the nmedi cati on chanber ofpcﬁi/

5. 15 Figure 7 is a sectional view taken al ong %’83/001326
line BB of Figure 5 when the nedication chanber is at
rest. Figure 8 is a simlar viewto Figure 7 but when

the nedication chanber is 20 activated. Figure 9 is a
perspective view of an alternti+ve enbodi nent of a

medi cati on chanber. 25 Figure 10 is a side view of

the nmedi cation chanber of Figure 9. Figure 11 is a
sectional view of the nedication chanber of Figure 10
taken along the line CC. 30 Figure 12 is a rear view
Figure T3eigla petapeatie wiesl ofaan ntetcdssenly wif alredulatdnr amghmedication
[jen%ved. WO 2004/ 045720 PCT/ A1J2003/ 001526 -15 Figure
CT8MPEr 4 perspective view of an inlet assenbly of a

regul ator and nedication chanber. 5 Figure 14 is a

side view of a nodified inlet assenbly. Figure 15 is a

- Figureildnala sidewiey of aencdifiethiplat@sseotbl\Ei gure 14.

Figure 16 is a front perspective view of a nodified
snorkel base. 10 Figure 17 is a top view of the

Fjurengasenéectionkl et i8e arrbhgéhment8f Fyufe gsde vi ew of
the snorkel base of Figure 167 15 Figure 19 is a rear

vi ew of the nodified snorkel base of Figure 16. Figure

j ' view pf the.arrangenent of
ok g P e o h0 B8 LAGRETEaLe.
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 sect_ional_ top view of the arrangement of Figure 19 taken along the
line DD. |

Figure 21 is a top view of an alternative érrangement 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.



20 Figure 21 is a top view of an alternative
arrangenent of a nodified snorkel base. Figure 22 is

wo RodidsoVvi ew of the arrangenent of Figure 21.
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I's a sectional side view of the arrangenent %(thlﬂé@?ég’ls“

22 taken along the 25 line EE. Figure 24 is a
sectional top view of the arrangenent of Figure 22
taken along the I|ine FF. 30 Figure 25 is a

per spective view of a nodi fi¢g-snorkel. WO 2004/ 045720
PCT/ AU2003/ 001526 -16 Figure 26 is a top view of a
further alternative snorkel base arrangenent. Figure

27 | _ Vi ew o; : '
Figis 2 B AL EW Fughdf BB A0S FRBlP ket Atahgehert

of Figure 27 taken along the I|ine GG Figure 29 is a
perspective view of a nodified snorkel wi th nedication
F@Wﬁ%eis a sgaradeww of theoanrangareeioofiigurepd®-spect i ve vi ew

of the arrangenment of Figure 29 wi th nedication

chanber renoved. Figure 31 is a perspective view of a
Figwiet 2@5s aldeetiondlitys viowp o tiecatranfemenpdf Figle Z/5taken along the
~snorkel. Figure 32 is a sectional side view of the
lingrGGngement of Figure 31. Figure 33 is a sectional

side view of the base arrangenent of Figure 32 with

the 20 canister activated. Figure 34 is a perspective
Figurew29fis fa pehspectved atbwremta afodifiedddnbrked vittoikedication chamber
Fi gure 35 shows a sectional side view of the
at@ﬁgaﬁgerrent of Figure 34 when 25 inactive. Figure 36

shows the arrangenent of Figure 35 when activated.

Fi gure 37 shows a sectional top view further of an
FigureaBD e at parbpectivedviéwest the Hiraregarentost Bigaps @9 Wwith medication

use with a powder.
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 Sdes the arrangement of Figure 35 when aétivated.

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

regulator'adapted for use with a powder.
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a side view of the arrangenent of Figure 37. Figure

WO B94/845626 t he nodified regul ator of Figure 37],%??#60?/001526
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use. 5 Figure 40 shows a sectional view of a

enbodi nent of a nodified regulator for use with a
powder nedi cation. Figure 41 shows the arrangenent of
Fi gure 40 when in use. 10 Fiqure 42 is a sectional top
view of a dry powder nedicatildn arrangement for a
snorkel. Figure 43 shows the arrangenent of Figure 42
in operation. 15 Figure 44 is a sectional view of a
Ffguiré Bershawsangieeaiéw op thelsifarjerfiént dTqugere 7.t h a

snor kel when using blister packs. Figure 45 shows the
arrangenent of Figure 44 in use. 20 Figure 46 is a

RS sBFbbRdHe b Rt Ab e 37 W BSm vt ow
of the arrangenent of Figure 46. 25 Figure 48 shows a

range of alternative applications. of the present
Fighe AP shewsma gaetional view af pdurhercembediment effa aodified regulator

forr‘ragg;(,ﬂm gpgmgpﬂ.iécﬁ&t@ganber fixed to an alter nag: \é:

b I'ng appar at us. "Figure 50 is a sectional

view of the device of Figure 49. WD 2004/045720

PCT/ AL2003/ 001526 -18 DETAI LED DESCRI PTI ON OF THE
Figryaf heBows (e agepoamentoifighed® mhentinaiseechnol ogi cal

advance of providing an oxygen m xture under high

pressure in a tank coupled with a pressure reducing 5
Figehdfiisra tectiqmabsemvieng of bednyi pdwder inedicaiiohsamasgement for a
| ungs sufficiently decreased in pressure to avoid
SW%F%ry. The principle devel opment related to the

production of a regulator for use with either

conpressed air (78%nitrogen, 21% oxygen) or an
Fighieoeh seows dreedrrangemgeinofdiggrent 2 onaperatioon such as

NI TROX, which is a nane

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 madified

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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applied to a range of suitable m xtures. However, the
WO 3454 o

P48¢mon range is 64 10 68% ni trogen and ITTR00H003/001526

oxygen. This gas mixture will be typically held in a
nmetal cylinder which holds approximately 2,200 litres
of m xture at around 180-230 atnospheres of pressure
(ATM. A regul ator is usuall y1(§2rovi ded having a first
stage and second stage functi'éh. The 15 regulator is
adapted to provide air on demand by a user and al so
reduce the pressure as required. The first stage of a
DESAILEDPESORIRTIGNIOFTHEORAWINGS of air and is
designed to reduce pressure fromthe tank, usually on
average at around 204 ATM to an 20 internedi ate

. T i . e
SRLa Kl HerBicpen ot e MopfoloBREl Bafants B piRiding an oygen
mixigre i wnrer bighgeressurke irs ex otadks tagpledf witte a eprédsatins . reducing

The _secopnd stage. is adapted to reduce, the ture )
meeBARSITE 0K AP SGNE PE 40 S RTSORF UGS sHifiently decreased in
" 3 . r > . - -
P 450 4, S8R rREpH] obrdo T B8O Blbpgucton of o
reguatpuforguse withheithreri corapteissed edr (38 %nhittogenp 2 1By oxhgen) or an

o siitesd W SR PRSP Bl e M RO, Waichis @ name
appliceter 4 earge 6f SaIbIE MixBes NRio _v'éF,ttHéerBBEt E&fntdd Fénege is 64-

stage includes high pressure and internmedi ate pressur
6&haRiregen andc B21a8e adygrer Thisagase Miktupérweitinbe typically held in a

B R R SN PHRGFO0E DRG0 o suna 16020
atpiospberes offirgbsuiteqagwe air is delivered to the first

chanber but is subject to controlled release into the
second chanber fromthe action of the di aphragm or

AN 25 T Ml 30 G . o
repelaiwreis atiaptpd elmsprovidd alrhen algmannd thyeachiesrand adlso trB8uce the

essure of.ﬁéurroundi ng water. A resilient diaphragm
d to activate a push valve, thereby

clearing a seat and allowi ng high pressure air from
the first chanber _

‘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 1-5 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
érise 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
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amBléhtl War pr&suhé 29 d3RPRINaE Yalve

wo 2b84h30R the second chamber. An alternative arrangenent

uses a somewhat simlar function but is bas®el/8H2093/001526

hol | ow pi ston which noves into and out of register

with a cooperating seat wwth an alternatively cl osed

and cl ear connecting passageway. The second stage of

the regulator is |located adiggent and includes the

nmout h 15 piece. The second stage has a chanber with a

rubber di aphragm exposed to anbient water pressure

nd an inner valve that is connected to a noveabl e
Wﬁ'gsé'\r? afﬂ%ﬁgds@c\@!ﬂ%rﬂ%@é"%l so includes an exhaust

val ve and often has a purge button. On inhalation,

the pressure within the second stage drops bel ow the
Highbpressurzo aitaisedeljyesad to ehe Afirsh chamider, buthis sliibjpbt &groontrolled

i s . di.storted an ones Lnto contact . with the |ever,
relgeBiiong BN e amBER Bl kA .25 18k Gthattagm or piston.

rotated, thereby clearing an inlet line fromthe

first stage of the regulator. This air is inhaled. On
Thex prt eft breathing avih desmase pressire inctherskcondgey ohamber leading to

o PR B R ) R St s
surftindlrRy faté d AORSNiehg di’épﬁragmeﬁ’ﬂﬁlﬁé detbified tBCa@REYE a push

cyclical process is perforned conti nuously during use

vadte, tirreby slaating seafpandaaliawing héighppregeutsuair frormttye first chamber

S | e rafr the mouth piece 30 and th -
e et A P e Py BtngRmET ysP3, 4§ Bomevinat similar
functiont batyis Maspd essal Wo@[{pistoﬂfwlﬁi@ﬁ.rﬁb\xes e 3RB4AbT réfister with
PCT/ AU2003/ 001526 -20 The foll owi ng description is
a GRQRSRatg Geat With an alpmatiyely desest and clead cosneolingpassageway.
only and should not be viewed as restricting the scope
of the invention. A skilled person will understand
Theheetdrebstagendf the megybtordé lbbatednadjaténtnand insludee the mouth
m)ditljed and vari in use and practic application.
r

; |
Pigkr o/l ENSFGUIFP GaPEhas Brtamber Wia 4HbBRR fipRNTagmySxposed to
that Ee%éfme'@t tﬂ%{)?é&%le lever.

[
regul at or 50 conprising a regul ator and medi ca
Thetraepad stage Fise inclydenanexbaustrvabes and oftehdiasaa purgeebutton.
53 or primary airline feeding 10 into the regul ator
proper 54 which di scharges through nout hpi ece 55. The

Orihiztatiory thenpresired witha$ the RBnaaRagh. didpdeb¥lW ¢ ambient
and nount i n% collar 58. :

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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preferred if the chanber 52 is denountabl e ant
be supported in place by the nmounting collar 58 which

may engage a threaded section of branch 59.
Alternatively the collar may all ow the chanber to be
opened and may sinply act as2@-stop agai nst branch
59. The chanber may be fixed in position by a positive
fixing nmeans such as a grub screw, a bayonet fitting
or simlar. The relationship 20 between the chanber.

and branch shoul d preferably provide a water tight

Thealfolldwingordeseriptisti nigntgiverhebye hwvaherof g@)k]?hﬁlé ijéf«‘dthe preferred
e forne

qonﬁ{r nen{ly 0 tge reLﬁuI ator and may or |
@PSP S, O\ RNt shoyld mgjube vewrd amdeptictipg thes scope of the
i e 25. Wt . .
oS P e Persph i Rtk IESMsPhY3EE priripti bBtne ivention
cah Ibevmodified anidl variediin &b%ndgﬂdbﬁc’t&@ﬁpﬁ@@ﬁdﬁ.ng '
‘apparatus and it may be used for standard operation
for people who are unaffected by asthma or simlar

HARIBD o TR B SOk ot g spparaus
ire dhgy forne wif awedified reutater 5@ diceaprishng coReUIBRT BN medication
ng bsd cribe rrprefullsy below. 30 In Figure 3 )
c% %. ?h Ieer@gu O COrBpHsSes an inlgt gl,rlgfeeéaegg primanyeairline feeding
im® thbpieafatvs 058 84 WAIHOMURANRD thOARAARNARERSs  The

-21 to mmintain separation betwe a use _
meslicatipa hambart52rhgs lae érd cepl 56yiside aalli 5 @hdapneuhtin gollar 58.

ovj ded .by .a user'.s teeth |ocating on upper shie

T@“]é e@ﬁa"éﬂ §§é? ¥%’ﬁieé1“a°‘§§1el“§é? @tRPSE‘r Byiten fef aelpatiagi release of the
thetapeuticuints teeth and allow ng any nedication full
access to a user's nmouth rather than being coated on
their incisors. 5 Discharge apertures 64 are seen for

It @(B@féire?ﬂstﬁé dnapBer ggode%ffug@thg[)%gaﬁl tétﬁrrngwgg?%s@;p@orted in place

sectional view 1S seen

_ y simply act
ag®@¢tdp BySINSt BRinch 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 shouid preferably provide a water tight seal. In
one embodiment, the chamber rhay 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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di aphragm 68 is | ocked in place by a diaphragm | ock

wo béa@®459¢ The di aphragm cooperates with the iPP:Lr?& 2003/001526

assenbly 70 to control gas inlet into the interna

chanber 66. A main purge valve 71 is provided for

purgi ng any water fromthe internal chanber 66

t hrough the exhaust apertures 72 and subsequently

through the 15 discharge ap&it-ures 64 of Figure 3. A

second nedi cati on chanber 152 is seen in Figures 5 and

6 and conprises a tw st cap end 156 an air inlet 73,
tARArtah ¥aharatidA Rfedn 204543 6t elin ?ﬁig rEg%rd,Cﬁ‘ e formed
al so has a nounting recess 76 configured t ocate ‘the
withamnbislet iapegtorea b pogvidext by artisen's deétbriocatingen ippat shielyl 62 and

o X . TS UG SepBioR .t iy testh B allowing any
mididdtien faN aaéddse @ewsafwgth mﬁha%ngﬁg@% BRir incisors.

i

slid into position in the branch or
Disehatge epeHurast 84 are seeodde exhaist gasesifrem thengnodified regulator
5 pparatus. The chanber may be | ocked in position by a

rub screw or simlar. The nounting collar 58 is 25

seen. Two Orings 77 nay be located distally to the

mounting col lar and provide seal ed engagenent in to
Atsestipralngawog qﬁeéwiinolgiguge dewxhich (showsTthe aalinbat 58rmounted to a

[ d revent_or, resist.penetrat.ipon
095, 5, SRR ol 3B Gl BT o TG chamber
communizan®s rthrstighalas tndighpiBss!| sRer t67 rBSted mouth piece 55. A

tenperature fluctuations. Insulation may arise from

digahtagne 68ais lesked iy Rbace byra dirphiagn lockt rin® 6%e The diaphragm

o BpeEEle PR y ERILET B Sy AR S narmoer
662004/meih R0geGEIVEIZA0E/ 10Lk28 for Purdihg &6 W82 oW @Y internal

in Fi e.7 sho t he chamber 152 _at rest. A
ol BB Siiodelnhe (hangt GRRTIHTER 72 800t sipasquently through the
dis@{HrgatpeRundY 64 of Rigube 3sal but amol , - beconase,

adrenal i ne or any ot'her therapeutic agent suitable for
i ngestion through the oral 5 nucosa, the tongue, the

R A T T —
twistrozpdend 16Beanalrlinket 78he shraebeiivd 74 AR HSznzge RABE 75. The

of breaking the chanber intotwo conponents a
chagiksfi algot hrs ac mnustiog reges® 76 epntigiednta Iqtatet tieschamber in

appPEbiAR dnBntatioR PR AR ColedtMhgV hifafilus.  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 engagemeht_._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.
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prefefred enbodi nent,

approxi mately 8 milinetres di spl acenent of the

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_bpactive position. Oring

seal's 82 resist ingress of water or other naterial

into the chanber 152. 15 However in the event that

this occurs, the chanber may be purged of excess fluid

through the air inlet 73 and purge valve 74 (in

THe %’éf:ﬁ&a’i A lﬁ)Flgﬁi‘é’ &h oy rthc?g:‘ﬁﬁmb rﬁ%ﬁ’ré%vt‘eg?d A Pressurised

ody o e cha t

seal the section t he er th
canister 78 ¢antains e sbitakzde medicatipramdticls mapibe salbutamoli, beconase,
reak in

he internal hod tion 85.
adrRGalits SF Ay el fetapa@ic, Agontediabis ok igaston; fhéeugh the oral
mﬁ@ésmhéttélﬁ@@"tﬁe@%\étl% té&ﬂfé‘r’% o*i’}fhéqgé;??r%ﬂﬁ fract. As can be

O rings 83 Whi'ch provi a seal when the
segneinetinimyietv, tha dallgubd Sngages avihseadiarn itie veait oﬂ.!ﬂfﬁe lthamber to
roovi de | acement of 25 the e

Pfﬁm@%%%t"?dﬁﬁbésgkmeém ﬁS‘ p egiltp) L FRMPOBENiS AT removmg the
caﬁfﬁ&éﬁ?@ﬁo?%ﬁl@l@eﬁ]@ﬁt Sefe twiidt ‘@;‘HdCEaﬁpﬁi@qseg %Pé‘iﬁé"‘l@t provide an

e a piston. D splacenent of the seat cam St
un\r@dls/ dlsplablngmnetmm o the spnisterntt.z e eﬁﬁreﬁetrbdmfrﬂbcomhfﬁnt a 90°
8 row d nedi cated spray 90. T
t“?ﬁff 53@% aem f[@%teg’pgr’ﬁt"@et&e%%@C%PBhQéMFaﬂ@tef The
i tz@n t on
caflisher 3L dgastf et 72 af fis| Sordey it RHoukIel BD°" The seat 79 is
resiiientlyl biasefl bha swwrg Sdafqo asGnaethds pbsuturmvemenhglseam 82 resist
saw, t oot t he sl eeve,
indrBSEBEuBterd Gt RERTE! Buis 1S S1OTNado% ne o
2004/ 045720 PCT/ AU2003/ 001526 23 piston 102 and

button 87 away fromthe base as a sl oped | eading
Howgves i ths evert thatthis eecursdther ehamgbee maysbe pesgerhsf excess fluid

thBHER % 2ot ? s BB ekag =Bl Al Kbt 0B oot 1

before further advance |eads to a drop over the

er snge of the tooth to re-set at the starting
/ iake prRVidagtasealithe septienof $ie hagy pétheieharnber that

lnstéest?eﬁ%dth;eg&{ae%ﬂ'gﬁﬁ?gﬁﬁat@ ?lg'\ﬁ/IQ gbgﬁ l%ﬁ%vﬁ"t?&ﬁﬂ 6)0% Section 85.

Thel break imdbg 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 élignment 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
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wongﬁm%tl ng and rel ocation of the chanber. The chanber

be moved from regulator to regul ator orPoOHAH2043/001526
alternat|ve br eat hi ng apparatus such as a gas 10 nask
or indeed to a snorkel. The latter application nay
require some mnor nodification as descri bed
- subsequently. In use, an opepgtor sinply tw sts the
end cap 156 to provide discharge of a single
hedi cat ed dose. Addltlonal twisting wll result in

pigaboliant Dlkias S aHBUITar the Base.a% - 0psth lading sartace of the
saw%&ﬁéeraﬁénga&ﬂ@m%ms pagEn éﬁgg; of itE Bl‘gﬁ)ance chr pRon 102.

I'S operated n 1 ndicato evi ce be a
Mpxunal des;Mr:emelmtcnatobtbmnetﬂ at Iﬂwgemtfafdihe todthdreforeirthef advance

nin doses towards, a el of remai ning,. .
le@tg%ng)s drp gVt 6%%%6‘5%@&%?&@% odgreet gt sta?‘tlng position.
di fference. For exanple, green colouring my be used
for high levels of 20 nedication in the canister and
In fomecaspenly theaipeentranyy reside mdtlmtmadmajnhn@arahek as described

atP%6) 2Bt SriEnds B comadinbh arovsed with @ Biing: Biat allows easy
dlﬁﬁo@nth{gpéﬁdtr‘éld&hbﬁ%fﬁﬁbtcﬁfa'i‘nﬁ@}'y ?hé%l%n%ﬁ% IBe 3noved from

simlar purpose. Individ nunbers may be use
reguatas dooregulater pr glmit@an%lmmatme dineathing Iaapbzartumsmnhaas a gas

macks PRGOS 6 "2 pt e galief FoR GG apad réskire, spme minor

mddifcAtRMRN8BEGbd dubseqGamst er are otherw se very
simlar to that descrlbed i'n relation to Figures 5 and

6. However, in this case, a user sinply depresses a

h [ 1 .whi f or mapl e. cover .
n Q45D hEReE Ay SR o 5P BETRRL BB st sncl
meificatet dasen uAtiditionaIngostirgP@illarg ultan gerthensiegliedddse Bpplications.
nunmber wi ndow 420 i s arran ed to record t he nunmber of
In cﬂa;?f §§ﬂe9n§mgpdt‘ﬂee" dRe cham Wil @i{urm@ycwter or |nd|cator Of

rer%@%g%égg? P@cﬁ%@%ﬁ@%@%%ap §4op?ér t(ﬁ dFERARE G evice may

arrangenen be used to provi e device to

- beaathsamced torprmvhbr an smditation b chahges tfiomn.a lﬁlgh Ieaegef remamlng

cou her th

dofgh Rafiris b RS eReRh Mg oSt cqPiouga TBRY beaiserio indicate

th&'cﬁﬁrﬁﬁ&éVeFMr teBl@m é‘ ngfee?lola'albﬁﬁn 5agebé‘q)’s%rd°ﬁ§ @g;h levels of

separation of into t onponent s
megieatisinein theecmmdﬁecamdr hemge lweishger Quamyemay iidicate ongoing

anglmecﬁumnlevel 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
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by a single nmechanical trip. At the end of the fourth

peri od of use, the chanmber may be di scarded.

Alternatively, four periods of use may indicate the

internal canister should be _digscarded irrespective of

the nunber 10 of doses dispersed. The sectional view

of Figure 11 al so shows one arrangenment of the counter

with aperture 421 for  the range,counter and,apertur

SIFIRC rRFEARICH GHI0CTaN Sy DOUFPR LS PERVIde TeiibediRyin o advance

oF 8HERwistBr %%ﬁ@aﬁﬁ ’T]Be TGS cOiiitef 421 ?I'gv%@:gaéiﬁn@lftation as to

sl eeve 425 which is configured to rotat n cont act
whethesdbacapistards towbeds thaihiglonr bvunarge 9P Gesesva.hditematively the
new nunb At the me ti,ne the ra

g B, ST Do, U P s
cApBRERE. DFor xadisie ey ilﬂficz%téile nAAREGE foRir traSts@F different

I ndi cation of the episodes of use.” In Figure 12 the
calbaphSepardting theeintarengagshbie ialvesabfvibeogharnbgr emray 8@vance the
.i.n an 20 inlet assenbly .can be seen | ocat i nwar dl
ingbafetce ol lSirThE alsiPaRgBReRaTIRel (i o A BB S0P the fourth
peTicHIBE uds, MECERAMbDERN fayabe YiRRRIEdY At IR/ dIV fBG?E@Hst of use

by deformation of a difaphragmto allow inlet gases
may dhslicate theniategpat camster ol be discanded dregpastive lafthg number

by hing apparatus. 25 An offshoot airline 93
oaércl’%gsa'§$%ﬁ?ahe main airline 53 and connects the inlet
assenbly 94 with the nedication chanber 56. Activation

of the valve opening arm 92 will lead to air being
Threseglienal view of thigurenhirialso ghowsh eneetranrgemeaksofie caisnter with

' i catli chapber 56. The i fie .
angthfe A3E BPHE TSP AR Shnd impHiEe L $OCThs, number window.
Déprgssion dithendnd 91 dawesedf frehslebvaiq23i e c8vemghp a24daMé engage

stre from30 the_ valve seat 95. Air is received
S'?%Y%@?ﬁ Wﬁ@hafsr crplouseds tooFatater phseoripal@ndegdyancsr the number

wihB8lv &fiter 45@20 Eg?@@g%@f%&? i Kg}tbéjg?% fiRe HRb'9hB8 counter

val ve 96 may 200 _
MaCThaU2deBIced15 24 terrfivelyj Lthe mearigec atuntér mayp 189 advanced by

AR 07 b b LR Rer bbb ST ofuse

In ::Fﬁgmwrb%g’:2 %k BRPAPEIMIad PEP TSRS afll a VAR B3&HiAGarm 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 6f 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 assembily 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
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| ock the chanmber into position. The clanp is

preferably formed with a tongue for location in the

slot. Tightening of the retention screww !l then

tensi on the chanber into posizg on. Ot her nethods of

fixing the chanber in posifion may al so be appli ed.

10 The present invention is also very well suited for

use with a snorkel as is shown in Figure 16 and
adjusiseeni eantrel knom@divthichitensionsar releasas skeng 198s eA blkd off point

o i B AR % ol o6 s o

théGdtermaldmambef. 1S a top view of the sane arrangenent.
15 Figure 18 is a side view and Figure 19 is a rear

view in which the structure of the nouth piece 101 is
i i ghld.gh for _prqviding an effective ce .
ABITVBEI #49sS 2R abidtendan Ry aind Slarts 725 hise may be
advapted (Rtsl kP UBh 18 iIGICthBRshaA S RO ;?ingl?%n., W'H%Ya%ﬁ 0'1% ?)geferably

anat oni cal placenent of the user's in a sta
forrped mithi @ tangueeipr incsatipadn erslot.niightering of dhe frétentionescrew will

- i ' f 1.h ' igp; . 2 _
88 o T RFR 0" bl T3 P ol hamoer i
pobition mbg s beappliddire is nore readily discernible in

Figure 20. The hose nounting 103 provides a pat hway
106 to the internal chanber 107 which in turn connects

THEprRug iJentEit 578l 96, R8T Sflked PG.dck B 4 Siarkel as is shown in
Figuret taadesubBquénty. e #s odidl siadtkel 6F shO%el ab8CRIER seen in

F.i n t{g medi cation chanber 104. The canister sits

'AYSi TR COAWrERY advevthinigee 1101, @ bedyi1BRe at pine mpuntirgid 03 and
médvTorVeHhRbRE 145 PIFAGEAD £ k0 ABRT rSRMsed .

. cani sot er but i_nmt4hi s%@%bggi'%e%? Bgc\?%@a{)fm@o‘o’%ﬁéﬁsdrgﬁ%%emem'
Figuie 1§ isea sidedviewrancekigaredP ibadseat Mew ippdiidtsthee structure of the

e R O A
useretsathe 1bie deanst bd@%bQﬁatbé'tsﬁéﬂda}Q%&ﬁﬁfééce may also be used.

di spl acenent of the nozzle 115 downwar onto
Hoﬁ%ﬁ’{gé»ttéﬁ anaiomicat Riacgeartt of the usersl tektban\atstandard mouth piece

g0 LRI BV, o A PEHBSS ot ecmoditon

AnHcTivatich bifton 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 thé 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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ivery chute 116 and apertures 117, 1R(@/4H2003/001526
provi de the delivery pathway. An X-ring seal 119 may
.be provided to resist water entering the nozzle area.
A lock ring 195 is provided to 5 mamintain the
relative position of the conpgnents. In operation, a
user depresses the activation button 105 which -I eads
to displacenent of the plston or slider 113 and

activation of the canister. e end cover 110 may be
thraughy ke d@lrvemémhat%ﬁéﬁtwanchtmaydaﬂugﬁewali@@ertyoew17 and 118.

f [ I t
D35H8bH AinE5orA, S BaB. SR of e RUFPHERRGe 110 anc
ap‘érmlw§312,11ﬂ8 talbréﬁawtheSien'vélgrpﬂhmlygeﬂﬁrl’(-rhg de¥t11¥ may be
ures 16 to 20. However t he medi cati on chanber

prq‘ﬂgeﬁ’ HoRBist Wateraeniering the opradecrra: hAdopkirigs 194 Ve provided to
maifiain kl?é:?élgﬁil a[EESjSI%I{ SF%%%&Sﬁ{ﬁtéy in the sane

direction as mai N purge 'valve '122. Additionally,
the canister 123 is | ess conpact and is nounted on a
spring 124. Depression of the activation button 125
'”\/\PP13r IRBr &3 oveer slgpressesi dne areivationopuitae 18Rt which leads to

I
HRIE JPReigt b A SO ST H el T onc
0012131 10 Maydee rergevedforkeplateomens ofsthar danigiepd89t i on by

the spring 124. Wile activation by a push button is
shown, it is also clear that a twist end arrangenent

A \%ﬁbu g’f’ E%Hﬁ%&eggsé}é'ﬁ?@gf@%&etoué% | t%s%t%{&?hﬂo%ﬁ water

perspective view of an as
or pifirfaoathreimanisel 126 formed according to the
enbodi nent of the base of Figures 21 to 24. The base
127 is engaged with a snorkel hose 128 to provide a

Fidutes 2186 234N a SadlilAr @r‘ﬂaﬁ’déﬂéﬁ‘ﬂ tBQha?@mpﬂFéés 618 90 [However,

medi cati on chanber 120 may be renoved f rep acene
theymedicatpn ¢hﬁfébﬁlaﬂ26an|tbﬁelnstance|lsaprowdedfwttlrn@ butge)nalve 121

oo ok b o PRTE ol B Sk SHoAo3 % vae 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.
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whi ch the nedication chanber 130 has a twi st cap end
131 which may be rotated to provide displacenent and
activation of the canister internally. The tw st cap
end 131 activates a cammed 5 device which leads to

di spl acenent of a piston i n-tde cylinder of the

nmedi cati on chanber to a preset distance before return
of the piston due to the cam advancing past an

upperrmst p0| nt and allow ng the piston to reset in
Qn The rotating camred edge is

Fighitn 28 5Davgrad alerbpiie snarkehinte b9 iy demedioalive lshamber

130 havs dlisPess dngo P(Nh?c trgta‘?@& ?(? Z)?O\ﬁg (displacement and

rotation. Thi's nmechanism 1 bes im
aqisratlom h:édhealanm«er intenneaiher Tha fvﬁ@trem etld ABYIHVARs B Ysammed

ed, Th referred nout hpiece 132 is seen in
d‘?i" e %aé‘ﬁdtozésglﬂpameéf 08 5 BiSpNs e theo Winder enfy thiai oadication

B T e e e—

pqat efneuppemds mmtoalmdrmﬂbwutdlms’rpd;ltm&d) Crés@thmﬁit)@forlgmal position.
as a uni ver sal flttln% which may be applie

THE KFEf IRg cammed &g s enyisageReprefarahiang a@watpatmérrangement
wiBE I8 Ris Gispéh AfoHSS %?g@erﬁﬂgle%ﬁr ?fur%?% d&' This mgchanism

snorkel, a cover cap € use
mahbeealmllamo%abﬂeﬂ;chmemeehrﬁ@t i wa@b@ﬂbﬁﬁer\é‘ﬁt @Frahgements may be

da ect ressurised air su pl
Utﬁ‘ﬁ 8 |p§e Wﬁ"‘?'%@a&%‘é sesn is fdgungs 27on 20
t he alr i nl et or alternatlvely renoval as required.
The slight nodification allows w de use of the
F'Q‘tﬂ' @i 2faisi  sectionabwievwnivhithds Hdvey #vat medrzitibh Rﬂlamberk1 3|O positioned

| 134 of th
B FEETER o D, RIS 8L 1 o e Sotone
enﬁnﬁﬂméﬂﬂ thé rhedigator? 8hufder @Wﬁféoegst& gﬂlv%?soél kfﬁ{m%%ﬁch may

135 and wi th the nedication chanber I n posl
berapplies asﬂmswgelt Reregiuiaipnar ioflaer brraaalmggrmnaramsh Wieen going

fofPEsS T2 MeBIRRAle R8T 2 spcfiely e, Gevalriam diee ey BE usefuly

e re t|ng

apah@d bedxl thefair inls of W hmaﬁcatba chaberavhien is BaERR to3Dnnect to
F ures 31 and 35 show a further alternative

ISGEAIN BHPRLY SnRyr BE GaR igmTeferabiy adeptesbior @45y ptacement on
theD it/ |MQ93AI{%%§%W éfoval 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
into 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
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3D
a
entering the snorkel base 142 towards its bottom The
arrangement is seen in a sectional view in Figure 32.
The pressurised 5 nedication canister 143 is
posi tioned agai nst seat 144 ajpd nmay be activated by
depression of the activation™button 145. Di scharge
t hrough the nozzle 146 is dispensed into the chute

141. Pre surgsati on of the chute 141 causes
m&P?&PQEeﬁ@m ef 18Rdstapnigdote ther saerkeprid9ehy « ibsackst 140 and

_ . . h _
nERGeS ergever) LR Temoffid ind ik hads 48 R s httom.
operation 10 would arise from manual operation of the -

Ttra door 147 through a digitally activated |ever,
heh GTaRIeENeRY isr se@D Jir yesarhonal Yigw iy Riguwe 3@parlhet pressurised
St : [ o Vi i mpl e .
et S8prdh 3 SEBRYBRGH R0 1534343 A T ve acvcted by
depresdien .of Tthe activatiop Budtformay5sbe Disttidrye AFBUGRItHE nozzle 146 is
the canister for replacement. It

di rovi de .acce?‘s tcg 1 OF 1€
'g%%ﬂsr? fiNtos dNeo chte cHilbePressunisationy ofutheabehutes 141 causes
disrasénap s RRHS) a85RI%7 SHE r@s%n?gti@bég@gw%ﬁéef){oktﬁg’mouth piece

reS|I[ent ocation In a rec I VI ng
148 r\dhie snh anropsratiaisypdssiblé, it Isi dnyisaytpa eforki fiitive operation
ure 32 in

woF. ure 33 shows thF arran eg;nt of Fig .
&E‘gr?ﬂs{eo rorL@apys \PQ@F@P%O tt8e trapsdeer dkddr drrowgh a digitally
activatednevén &nesadr éiﬂﬁiaf.oAaﬂlY@éc\(%l\tlé)%b% él%? q\ﬁﬁg"&;{g@gltgis view.

t her eby_ 20 al so resulting i*n depression
Thisy embpdinenteprovides ansingiles atrangemeht fordesdicafing the air stream of a

jcation. The fl val ve or trap door 147 is opened
s"@%ﬁ'h?*‘%r%@%&ﬁf’s&g' JRa%bg gasiy, removed fr pravidel access to the
canlistepy| fac aephicedivhtal B r .
qeplce Qnéﬁrﬁéeﬁx%d‘% tﬁétﬁ?ﬁ%%; 138 by any suitable

rest[?'chting the flow of” air throug
reageparY| robystmeans sugptaskyy ascrevefittindi esilmnt dustionlin a receiving

e R ne R o e lhaBl e A& W bl 151,

cause al 1 gnne
152 to provide an air flow through the chute to

. maxi,nl se di spl acenent of the nedi cated dose towards
Figupd bg]rﬁilﬂ%ﬁﬁc%ﬂamnem off iguie 32 woperationi cEhesdctixation button

1401 SpprRecR S i 898 A% 1o, alfen@ RUASIE rErdal {50 therety

alsgirgauléngdn dEpressjon eof e Siozwke or Valehstlenr48 e Bcharge of a
h the nedication canister 153 1S

L nowhi
d°Jr?8[ﬂf? Eier}g%rh: gtT ﬁlcﬁopr?W@ ShotrRR| dpeketdib4sonpened by the
prebs@idetionl 8P th¥ QR H £1H3F 2 hah G ’é%?ggérggrjﬁs‘%gd -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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chanmber 153 and rotat abl e door 157 seals the chute
section 158 of the canister fromthe nmain air passage
way 159. 5 Air flowis indicated by the dotted arrow
and entirely through the naisa _snorkel passage 159. In
Figure 36, the activation button 160 has been
depressed causi ng depression of 10 the valve nozzle
161 and also leading to rotation of the door 157 by
contact with a shoulder of the canister resulting in
j | S 9
R B8El%r EARRIE RS e a5 Wi I 150
is Iumtedahahmehafrﬂh@r 188 daridhmtatbple doosretS2sedll theethute section 158
ffective ess to a user. 15 The door includes an
oftEB&aPLﬁt%r the MBIl RASSPAEWAY 179t he mai n passage
way. The dotted lines indicate the direction of air
fl ow and nedi cation dispersal. Figure 37 shows an
Aira‘Itrwaritg énicatetioby dheruldittd eatrove qaridaeatirely Ghwheggh tie ngpia snorkel
dr wder held in blister packs 171 laid on a roll
pa wist top is provided to 20 activate the cog
173 Drive to the cog 173 advances the roll 172 from
hol di ng spool 174 and it is wapped onto receivVing
in E:igutﬁ 36,the amwa’a?dm butibretl 60 Hasi seer deprsdedfoausing depression of
roducti |r from e.ive li,ne . A .
thegBiye AN e 387 dind A4S0 Bdning B otGlion 6 thareSe K52y Comtagt with a
shcﬁ)ﬂél’ttﬁtthé! @bM%fﬁer]régﬁtlﬁg% §|p%@etﬁr&1\é'n9||%ﬂmt5 1! ﬁ%lr passageway
shows the twist to in side view. An | nha
159 uktieplagem@ent of theatdabt slspsreduces airflaws frome thep oxain |aiuannel 159

o BRI BR BR £ 20

nmedi cating the airstreamis occluded. Movenent to the

di sper si positi on opens the air pathwa In Figure
The;gophinglufes a pe i GE to 7@y OlchceliSians Ob thswain passage way.

The a%&lﬁ?s ingli é"thegg rélgﬁ)' htdf eV A rvtflgglctaﬂétq%ﬁjs e:?r%E .

pl ace Ives t geare assenbl van
of the blister strlp and its rupture to di spense the

V\gx;r into the air WO 2004/ 04 ¥20 PCT/ AU2003/ 001526,
shows an arrangement for a modified regulator 170 when using a dry

Flg
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 ptovided. Figure 38
shows the twist top 173A in side view. An inhalatioh 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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bet ween the nedi cati on chanber and the regul ator body.
A secondary spool 195 may al so be provided to receive
the stripped plastic coating fromthe pack. An

i npel l er (not shown) may be uged to disperse powder 5
di spensed upstream fromthe ﬁﬁgeller for subsequent
suction through and dispersal by its action. An

alternative arrangenent for use with a regul ator and
pé?%%\%@él‘“ ngféé@ﬂnhalatrqngfuneel4oThq Rir inlebAB6rpregides £qualisation

t h wh t
of MY AESEIG. Befhda T ButAn KA d i Bbllspd ooy A
selcontiald 3podh¢98i aIsOOtﬁ@PﬂMdféH W%‘&é’\?éﬁfeﬁtn‘ggbﬂ oplastlc coating
dellvery chute 184 which term nates in a nedl

B{EH'&% %& mAehlmw@lernmotuahm@ mayc|beseee¢jytoa dmjarse powder
QAAC t ndar erati ul

d%ﬁ rag 187 comﬁrhgltﬁgl ﬁ?é‘?'%Bf'%rlgug‘?equ os?‘ﬁg) %rough and

dishardatby t8&ctiBaspi ratory air is provided through air

inlet 189 and is transported to the nout hpiece 190 in

standard flow according to arrow 191 duri ng

Ah i |nt n exhau _

 anEraR ananBey YOt 1S b, 2 RRLEReL G, F0nB0RELEs seen in

Figure 48.1 Theschapelperd! 8this prelided m éi\'hh/i%htdp318‘29/h|ch when activated
193 and created an air pat hway

d
Wﬁeﬁfg’or eangﬁow&%grm@wmm 18?h@ ao@smwsmgailg@r&%al Mpe disc in
d di
ool SRR Y a8ier) ot 187 Bic BhmiTBdier i ipBctcation

air throug
onftlem/sﬁmmolgnvnmm.msé&@cmeéd byfispaivs algeof the powder
medi cati on. The disc may be forned with a sieve-Ilike

base to permt flow of air through the powder with

' Waabfmﬁ@cﬁtva%ﬂ é %téHB%ﬁH op@%g%ﬁe@ﬂ@?ﬁ&na%ﬁ%ﬁ% 89%ontrols inlet of

formed integrally wth tor.
airjnte they chamber 188. n}agsmeatt)mmems psoadett dm'oughrmldlﬁlétrwg and is

tra‘ﬁgpgﬂgg r'?r{)e rt]lJtIé) ﬁﬁﬁ@!}@eﬁ%m OII’SII§ 3 é\ﬁrﬂt‘gg{ gqrz] Slgllg;tg(ﬁrm 194, during
mehaimn i A prirge valvé21 9ghrsagi v@ iAtoA9 EkRbust3 518% @aaggrén? |

provi ded having a dry po medi cat 1 on
chanmber 202. A rotating disc 203 is provided which

In Whgireaah | pALEH B ihe BASCAL eI SRR bRonaq Yhe Vaive 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



powder to an inhal ation area 204. A medi cation
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rotatable flap 207 which in turn is pivoted on pivot
point 208. An air inlet 209 is also occluded by a
secondary valve 210. An ordinary air pathway is shown
by arrow 211. 5 Operation of 4he arrangenent i s shown
in Figure 43 where the flap 207 is pivoted open, and
partially occludes the ordinary air pathway and
creates an air inlet 209 and exit 212 allow ng the
of dpnpewder to andohalptien aearPbw /zmed!cmqn 'puﬂefag% is closed by a

f wd 01 . .
VBB R s ReR o b B BB 7 fplghafen BrebEledieneivot point
208. WAreainiinleS 208 ETHRBbAtRldedeby alecdndasf valle 1%, SAnictdinary air
formed with a scoop or spoon section for capturing a

pathadytie shPWBPYaf6eMR21df the nedication material. A
bl i ster pack arrangenent for a snorkel is seen in
Figure 44. A nodified snorkel 15 base 300 is provided

Obenatimgu af theestrareaterdGd shewd lih Ry e R BAherd the ﬁﬁﬁ'ZﬂVﬁg pivoted
ool 303. In resting use, air 1s provided through

oR h gigk R@\%’?"BQ@ClUﬂeﬁiéﬂw pedipanyaic pativeay ped cseatesdn air dnlet 209

ggg g?g Ioté %ﬁe%’?gbﬁﬁﬁé t§ gg?w %ﬁé %Qgﬁj&p also causes

thlenU&dcaQDBntcarmesé?ﬁ?adUGsé Ooff PbAdep2@f tohenitdiatich 4783 204 for
activation button (not shown) may bé spring | oaded

S%Q?eaHePhﬁetf?m@% igotyer aksrstr%anmar@t éehmktq 3 WsAst ulba disc is
foRed RAKCS %c@éﬁ%ﬁ%@&’n tsgcﬁd'éffar '?:Qg dﬁfrﬁg ?éoeélerrﬁ%éd\%}ﬁgunt of the

the button 1s activate Preeesy
mled@dtldnmatenal recei vi ng spool 309. In Figure 45 the

activation button has been depressed |leading to

rotation of the 25 chute 313 and alignnent of the

A ibiibiar btk ArrIngemEnt fordd %hbi‘kre? |§39¢§e@WF g;'dﬁé . 3AQnod|§ﬁ% snorkel

thereby creating an air pathway. A second aperture
basieodiQisPramidgphavifigea f épocdl3@dr, edirbye cag 302 @ndakceiving spool

u h ure,45 t 1.0 ir t
S o3 BRA MR ARG i i S el Rute 313
is dotafeet intd atsftorteh@d@ﬁwﬂﬁind thiedmbOrRafibh ousil Eﬂmsf é\bsed due to non-
di sch r“%%lt hr ough_t he nedi cati on outl et 305 an
aligh @Pe@‘é)' e@% aed4shagtion asea BOFt due é@vr@tatlan of the chute

31805 30¢ AHGVLch ButtR e Sh RIS Be 2RBANG! 88ded 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 outiet 305 and channe! 310.

Figure 46 shows a front view of a dosage device or modified breathing apparatus
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present invention. A primary air line 511 provides a
pathway for air 512 or air mxture originating from
the pressurised tank on a diver's back. The prinmary -
airline 511 termnates in a demand val ve 513 whi ch
operates in the standard way32for delivering
pressurised air into the second stage chamber 514
which is shown 5 drawn only in part having partia
519 sfehwpréserit Iveribh. A\phihidwy aatiines 1 eprvided & Tpathway for air 512
secondary |ine 517 which provides conpressed feed ar
or iy mpiereigiptingsioreths1messurised tenksema diversrackn. The primary

a ference t C ressed air, -
e 36T EBSR Ik BB 0955 00, FERD Gt planderd vy
foodelp@sing brabadrised b thtathBaR¥)E &tagé chadfer 514 which is shown

conbi nations such as NI TROX and other gaseous
drawpenivaini Rafkhavieaipertial sisecwalls A5apHRar at us 510

conprises an outer housing 518 which may be forned

fromany suitable non-flexible material such as netal
A bifurpaliotiessultd ifrse@oR@akAINEs1Z HHIEH Brovidés bdmpressed feed air to

sripti oned in an interﬁr%’gll Chanber ggo of tﬁepm)dﬁl fdl ed

th%ﬁ@%agﬁ feviep SdPAftbe present inkertion. shdeunderstoachthat reference to

i r : i i ssurjse uantit f
cofff S8l of Il SHOERES @ A5 A R aRbiestedaps or oas
mixtecshdnclodinigy oagger enitrogeih acerabinatibhs asbhs @3aMNIFROX and other

mechanismthat is pressure activated. The cani ster 519

9aseous, Sambnptionst wWyladiverk dreathing @pparaskie SxY comppisesean outer
[ [ Lal h ad lension.
nofding 39 khanagee Bined i bY RuiBHEhaT 1EblH Tialal such as
metal30r pdlunenhi o drug mt:]rﬁaﬂmei' rd?]istﬁpﬁgp{)@bbmtweéniﬁo?n internal
l e n enment. with the I scharge bore. en
Chﬁasrﬁgﬁrsgchﬂg%@f)a@reg§’r5?@"ﬂﬂ geearaies-nst a | ock slide
525 which may be formed with a security seal 526, the
purpose of which is indicated when the device has _
It iseeRvispeeditibat tther capistardbdat wily contain avpresearised quantity of

A8 ) L e o SR BB 557 S0her i Bgubstance

with leatdigdmarganhstieanisimy the rée?rle%fsa?e dchivatel efaid %?n'g,ter 519 is
operation it is envisaged hat the canister w | e a
mOHﬁf@duee W iedgnsc H2tagnd nedropressed uimbplacef byca i suitablen packing

magri\%@l@%ﬂ% }aétﬁn%‘ﬁécfgitla i?lﬁggi'lﬁ'%oéaenqst%f' 536185 A0 oHle? %lpgrtu res 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
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apertures 523, 524. However, when the device is to be
used a rotatable | ock screw 528 may be rel eased
providing the ability to slide |ock WO 2004/045720
PCT/ AU2003/ 001526 -33 slide,525 to a position where
t he through bores 527 and oU? €t apertures 523, 524
are in corresponding alignment thereby providing a
pathway fromthe outlet apertures through the through
sligler @25 na position whese dhauthreLigh k2ges 520 attidr autiet cipertures 523, 524

' [ h hanb 514 df
arko N BT GRERdbG  SlerTRe e PUERG 2o pabhtan) formihe outiet
apdriuies itArauighf Beatiryudie Morss taRdPin€y Sl 'cﬁghﬁéé 8§99 530 directed

water. 0- ring seals may be appropriate ocat ed to
topyarls the eiistreBonint thench@mben b4 tdne fardnhalation dpeugir 2 mouth

. ed i ngl the sligde
PO TR T RS b BodS ol PTG Bt leter. o
i iavb ' i . ThesdH es

e e e SR (AR, 1 SR e e
capisier anertuies Saht 224 hay ber adapted dghsediimgtie eagedge aheeslide rod

v.a | ever 532. .If the pressyre in
witelf 4 ShrBGHR R 548 & ilond! ol Gy e be suftable for the
pupessure, the bal ance di aphragm 533 expands urgi ng

the demand val ve |ever 532 out of its 15 resting
position and thereby unseating a valve to allow inlet

- ' : ' h et 520... Shoul .
T el R i ot 0 NS PR ambin
wateepressare througiethebderdand vaves3hasd aBnHiuave e %32, If the
534. The. exhapst valve release pressure of the
Presidip ey §fnﬁg_%@!"%qfi gRe| gramsghelow rambigmbi water pressure, the
baBEEERhitn BRI SRS WRASIA, oy 537, out o s

differential require

regiingpresitiarvand theraby uaseating avabestedallave et of air at high pressure

. di i al t, t chanber s generall )

U T L ——
. i u

VoS ey b o g B o s

valvgstaasgoniesserg7of the shanbar anay behsatsslghtigxiighst tharb@mbient

prcsfg%gre UeS GRAEIS D BRTATRIA BridRFY cl‘?'fq‘lcglrein%leFenqa}.lire(c:it)1 AbErS 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
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find thensel ves requiring nedication, they will sinply
unl ock the 1lock slide 525 by rotation of the | ock
screw 528 and slide the |lock slide 525 outwards

t her eby breaki ng the seal 52%4_The | ock slide may be
fitted with a slide 30 I ocation pin 539 for fixing the
| ock slide in operating position. Once a pathway is

rovi ded between the canister apertures 523, 524 and
ar] RBeF4t5h, PORHAREAMS INE2 aubiERsOCONBr 268 MG Jeads to depression of the

- shes on t.he ”
SRRt SR 90452, o B B Bta A e 510 toating o
aclipatien ob3he awinttaischargaadrssdI Setens i VRSB Kh6wRNnt Medihalers
nister 519 leading to activation of the nornal

C
SU&%&%X#@@"&@ 889 Begalitde® s The apnrppratewiumbenefideptassions may
: \ [ ; cot i ). Lhe appr iate
e H5AIcHoNARURLA 1o 558 BRCOUBBEAEF) g B AREE 8851345 po urgec
batkverits OnigirzPositionnand ke |66k selevi 52825aaye Kcated9fto locked
back to its original position and the | ock screw 528
poﬁ&w‘be | ocated into | ocked position. Figure 47 shows
a bottom view of the arrangement of Figure 46 with the
exhaust 10 line 538 readily apparent as is the

Figurerd shewb aubottoral wiewBfahetiredhgeméiti @Rihure 463G80the exhaust

i fr%ﬁ:madi. ation chanber exhaust 541 having a o
NG 834l BRRATSE aseienties Prie@re exbapst vakesh4r: which is slightly

h : y t r.is..also_visible

spaded Hhorh aficatihy chsinbbf ShaliSe A nifind, B meficRs” chamber

exBaustt eover . nd hienside analh 848 adfvibie5gdmandrégiNgtor TBamber is also
e di aphragm 533 _is visible in close 15-

. The bal :
vishE atefs e Rslibgy e Sih anthshambes @ knerhl % tergenating in
demeeld e 338 MPWVERS32, W%bla@%\égcygﬁﬂ%gn{. gl;sgggfv%gfe in close

and may have a ridged thunmb. gri ragm
Proxumity itg pest eeveirkidbutThensliderdiiS ahd cslidiesioek 528 are provided.

RUBRE g Br s nnal Bl 4nd BileVp, asudecidbued Bub o45. A

. 'Egeg hand may grip the chanber wall 543 w
visiolg Bubpayiir fagt calegr ahind the autes satefiner havi ng
rel eased the lock nut 528 and slid |lock slide 525 into
channel
The present device is suitably adapted for one handed operation by a diver. The

diaphragrh| seatdapoetded Gindobet ' i '
phragihlse moeted ain @tllhé@dﬁéd@@ﬁb&ﬁlb@?_‘ﬂ? gm?%ﬁ’u%shown as

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
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he thunb the appropriate nunber of ti
|nd|cated by the manufacturer or in keeping with 25
the advice of a nedical professional. Wile the
present invention is particularly well suited for
snorkel s and scuba regul atogs,. the applications are
far broader. Sone representative applications are
shown in Figure 48 and include use by a firefighting

bé"cu‘:gla?J ﬁésléﬁﬁﬁlr%g:sn déé nﬁ&pﬁ-’%sgﬁg%gwqq ﬁﬁp ga? a ge%preathing
apgdratus 48MBnanid mugmémmgs Vibss 6n g adcus éh\tnﬁfdrﬁgnts and in

of air occurs 48C. The device may WD 2004/ 045720
esseRe APPHHas B2 5ray. be ohpatiisuleriassistianea.r T dexite aay also be

b h.
e AP e et Reerl RO Rl MR OuBLS Bhkctnpatses
envi ronmants and in escape apparatus 48E may be of

E ar assi stance. The device may al so be wused in
'@H W%?éﬁe?thmgea@@ara&ﬁﬁ%@@mrla@g 3 gredigatippushamber 611

o EANB i or US| B4 9, MBI BARIFCRS HRELBHE 012 i

conpr |
foramshaatauwrfgnﬂartydd@watn'fgpbbdw Wwith @otehittdl chbAnell ha fﬁﬁ"tﬂé@jnﬁent 613

2 I'ar 'y devi at body wit
of B oot LA ReroTatred G esaiynung repcicatiin eivemibont

612 is configured to receive the nmedi cation chanber
611. 10 A second segnent 614 devi ates approxi mately :
A qewndeagg@wthMeMes iapptoxiragtetnt 00 Ed@rél@@‘ram the first segment

C eli ute 615 th an outl et 61
ang s L iietictRndien sk et wilh o e B16cdapies for location in
the eouadt & usap 617 is positioned over the outlet 616

and a portion of the second segnent 614. It is held
in place by a resilient tie 618 which is fixed to a

A BRI oo B11 W nbsiiBhed BT DR ajtet ol Bakf Bigriama! B second

segnemi at4. ﬂGsAndldilh Blateitsy @Y@éll'lélﬁ't% 698 V\le&Ws" fxeddto a stud 619 .

iu]gtlv tion toaé{ft the cap 617 off the outl
on i first egmend %thas@Paﬂi% nmay Iln@U@©ak§JWV@2(hfcp1 regeiving a

tetferihd i bPSinAIRer ture 624 in the

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 secoﬁd 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
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pathway. A user may place the outlet in their nouth,
close their |ips around the second segnent 614 and
have an air inlet pathway through the aperture 629
and outlet 616. 25 The nedi cati on chanber 611 contains
a medi cation canister 624 whd&h is spring |oaded into
a resting position by internal spring 625. Rotation of
the end cap 626 causes displacenent of the canister
prédounsle diegoribed. descri bed and di scharge through the
val ve stem 632 after conpression against the seat 627.
Di scharge 30 nedication exits through the channel 628

r sub uent i.nha The
ThETgT80Es 10 En HloF b G sPHIEHAESS ndtodad beRerot Be taken
as 65@ a@knm By Y OfrH dFRIYHREH0A Fs tha@@nor art forms part of
preV|ousI escri bed.” The reféfence to any prior art
the epmmoan g@warkwledge isanyioountand shoul d not be taken
as, an acknow edgnent or any form of suggestion that
that prior art forns part of 5 the conmmbn genera

Thiougihogtiothel Bpabificisnt the difi A BHerd 6 desc%be the preferred
specification, the aimhas been to describ

embpginaentsf thernyentienwitheut iméingrtherinvastion tomrm one embodiment

or Sy EENLEr BB, BB (SR IBBCTV bt apprciate

thaarm Mghtlofttheriestant dreliseé, aftiokis ﬁﬁaiﬂcahﬁné'éiﬂ cl‘i’éndé@ecan be
|nst8€t dlsclosure various nodifications and chang

madgindhe pagirularembadimants @dﬁmphﬁ%@‘ljihwmd@pektmmirom thde scope

o $a8bnRAHRARS A BT WO S DFaBGEESRS pronoe b oo

included witin thee beoped ofcthediistlvéurei n t he scope of the
di scl osure. 37 CLAIMS: 1. A nodified breathing
apparatus for nedicating an air stream said nodified
br eat hi ng apparatus conprising: a breathing apparatus
conprising one of a regulator suitable for delivering.
5 airfroma source of conpressed air, the regqgul ator
adapted for use in scuba
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gear, aircraft applications, gas masks, hazardous
envi ronnents, nountai neering, power assisted
respirators and other simlar applications, a snorkel
or part thereof, a rebreathing device or a

sel f-contai ned breathing apparatus; 10 a nedication
chanber adapted to store and discharge a therapeutic
agent; a delivery pathway b en the chanber and an
i ntake air pathway of the br'eathing apparatus; and

r ldbiShg nmeans for selectively discharging the

t her ap t. .fromthe chanber into the intake
alhr pa?h 6&#?{%&% %“Q?@%%wﬁﬁﬂg}e%%ﬁw airptyeam, $aid modified
modedthiad appeaitths cagnpyigheg:at us of claim 1 wherein the

br eat hi s a second stage regul ator for

scuba :B\% ng’%%ﬁsﬁ%@www YreAfdPagatop stitahle forgelivering

cl ai m airfherasqurtdef dmnqaékuddgalr %rgﬁ?afogbgﬁptbﬁ féF use in scuba
he nodi fied breat hing

Zggyr(: us' OP %r%glt %%EF%'QP& 935 MBKSat Hﬁ%?gdo'a%paﬂwmr%nents
is a smwn%mﬂeanmmwas&l*temmswml‘saddd%trﬁeé@%r)apphcatlons a
|S ghh 2?%&&? rc:lr Eyﬁﬁ r%l‘\é]'eof 'arrggre%ﬂ:h a‘%g%r:qef)@y -Contained breathing
25 env?gﬁﬁﬁ%‘ﬁt aircraft and/or condi tions of higher

or | OV\@l‘nthd'a’G&PBﬁémﬁeero%ﬁfégtgfto v\%anJ P'ﬁcﬁgé%@aﬁf@gwwgem

‘br eat hi ngegoar atus of ¢

chambe? cRAtaway betwasndhe ehamberadndveat intakemirhathiay of the

obreatHisy agurhgd} fants. 30 6. The nodified breathing
appar at Ees of claim5, wherein the therapeutic agent .
i s hod§&GSNg "ée%rff"é‘?ﬂ%fﬁwe@&il@hemwaQleraplamceﬁ;eht)from the

| ceatlseriintotthe intaid Sinba®Way HB0RE 3,
| PEA/ AU -38- 7. The nodi falyed E@gathl ngg'g parat’us of

claim1l wherein the nedication chanber is forned
i it egriiel ynogjifiell bfwtﬂnﬁgaddwfzwu@mraénahw wherdi hethe breathing
dratd is S8LIHIWa g R A grsfop scu laacil\mlél wherein the

medi cati on

3. The modified breathing apparatus of claim 1 wherein the breathirig 'I

~ apparatus is a snorkel or part thereof.

4, The modified breathing apparatus of claim 1 wherein the breathing
apparatus is a self-contained breathing apparatué (“SCBA") suitable fbr use in
firefighting and rescue, industry, shipping, mining, mountaineering, hazardous
envirqnment, aircraft and/or conditions of higher or lower atmospheric pressure.

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

6. The modified breathing apparatus of claim 5, wherein the therapeutic agént

is housed in a container, said container adapted to locate in the medication
chamber.
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5 chanber is forned for rel easabl e engagenent with the
br eat hi ng apparatus. 9. The nodified breathing
apparatus of claim2 further conprising balance neans
for substantially equalising pressure in the chanber
w th anbient pressure. 10 1G4 The nodified breathing
appar atus of claim6 wherein*The container for :

housi ng the therapeutic agent is a pressurised
appar at us of

canister. 11. The nodified breathin
[ aiﬁeldnaﬁ'ﬁ?gi Hr%r{gmﬁr épparatdg gof @gﬁiﬂ‘sﬂerwmﬁf@ira the medication
chafmbBrs€ foreind ' _ -act | to di scharge
the 15t he%fllgétlﬁr?@y @Qﬁ?sﬁ%tﬂﬁé%ﬁ%ﬁ%d br eat hi ng
apparatus of claim1 wherein the therapeutic agent 1is
one . | but.erol , sal butanol , adrenaline,
8. becc;[g}[aesermé 'ﬂg{j u@@?ih'ngan@?raﬁ% Qﬁ:g,aqmed pyherein dae medication
chambier 46 formmid for Aé1BnSabb e ikt W Ale b ati0 BRb Sfius.

a capsule, a vial, a gel atiie capsule or a
pack. 14. The nodified breathing apparatus of claim1l

wh ' I th is formed by th hanb
9 Pt reamoiea o hine’ Abeatus o 1RGRL? Girner Raepromg balance
mekns fohsubstdntialbdeidiRiny pas8arAAtheScHIM G Alith %g]bi%r}t pressure.

wherein .the delivery pathway 1is a bore, chann
aperture. 16. The nodi fied breathi ng apparatus of

cl aimel A [ | h 30 is.a detour, .
0 ey MR thedthind Sp4Ris g, Sifth 6 Whpeif g ohtainer for
howsingtthe theyapebtic ageatiser preAb&hiEddDcgisRF. | PEA U - 39-

17. The nodified breathing apparatus of claim15
wherein the delivery, pathway includes valve neans

110peThBl & e | . C [ or .
apert ur e.obg _18?)?@%@%%3 ?? :é‘réagﬂg r(gg{: %."Hg@&&ﬁ?%%st“& pressurised
canistgrnhay ahealease tvalvey avhiehnisanmrebsure astivated eskdiséRarge the

dified breathing apparatus of claim 18 wherein
the}%@e@ﬁ %éérﬁbck i ncl udes | ocking nmeans to prevent

uni ntentional activation. '
12.  The modified breathing apparatus of claim 1 wherein the therapeutic agén_t

is one or more of albuterol, salbutamol, adrenaline, beconase or glucose. .

13. The modified breathing apparatus of claim 6 wherein the container

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

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

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

is a bore, channel or aperture.

16.  The modified breathing apparatus of claim 15 wherein the delivery pathway
is a detour pathway adapted to direct some or all of the intake air through the
chamber. '

AMENDED SHEET
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10 20. The nodified breathing apparatus of claim19
wherein the locking nmeans is a locking nut. 21. The
nodi fi ed breat hing apparatus of 16 wherein the
delivery pathway is 15 forned by two or nore separate
pat hways between the chanber and the intake air
pat hway. 22. The nodified brggthing apparatus of claim
10 wherein the rel easing neans conprises a rotatable
dial or control for activating a displacenent
mechanismto 20 displace the pressurised canister or
a seat co-operating with the canister and thereby
17 act Thatreodified beesthasy upparats of BEIRT ' j
. canister. 23.. The nod?df)i ed br eg?gﬁgﬁg%ﬁfgﬁ%dg!flvery_pathway
'”Cﬁﬂd%Srﬁ Ve Mieansi aparakledp peacantkelose teabsre, chanoehor aperture.
-operated slide positioned in the nedication chanber.
25 24. The nodified breathing apparatus of claiml
18.wheT bé madified dredthingdapparatus Glodain®H 7apesirethedvalve means is 3

, hani smto di spl ace a neasured anmount of therapeutic

S“d%géﬁ?' and position it in the delivery pathway for

di'scharge into the intake air pathway. 30 25. The

modi fied breathing apparatus of claim 10 wherein the
191 el Bagi modifiednreAWENDEPPSHEES (PEAIm) 164GrhdroH URESsiRle lock
: _activate utton for displacing the canister
mcl?): ?8§Téj§k?rg%g}eansct8dﬁgy%ﬂti Ygnigntienaliactivatiort er t o

di scharge the therapeutic agent through a rel ease

val ve of t.he Br essuri sed-container. 5 26. The.
20.pdl he Ewdifiedh reatgingmrpasatus affclaimil Snvdtereinethei locking means is

alo@kﬁ@'ﬂﬁ?”ﬁm of the seat or canister clears one or
nor € apertures to provide or open the-delivery

pat hway. 27. The nodified breathing apparatus of any

onerof claa}_ms 22, 24 or 25 wherein .
21. he moditied breathing apparatus of 16 wherein the delivery pathway is
formed by two or more separate pathways between the chamber and the intake air

pathway.

22. The modiﬁéd breathing apparatus of claim 10 wherein the releasing means
comprises a rotatable dial or control for activating a displacement mechanism to
displace the pressurised éanister or a seat co-operating with the canister and
thereby activate the release valve of the pressurised canister.

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

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

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

25.  The modified breathing apparatus of claim 10 wherein the releasing means

AMENGED SHEET
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10 depression of a pressure activated button or _
rotation of a rotatable dial or control rotates a
delivery chute into a discharge position from an

i nactive position. 28. The nodified breathing
apparatus of claim 27 wherein rotation of the

delivery chute cl ears one or_gﬁ[e apertures to provide
the delivery pathway. 15 29. e nodi fi ed breathing
apparatus of claim 1 further including counting neans

ingfldgsoa BrSTite; astated” BusBht e aichiaukabien canister or a. seat
cobaraghgedth’ theredriste FRIHERhARY %ﬁég@tﬁ%@&&tﬁﬂﬁygh a release

nodi fi ed breat hi ng appar at us “of

valye of theyprassugsed-contaimerd as one or apertures in the
chamber wall with noveable indicia visible -
t her et hrough, said noveabl e indicia providing an

26.ndi Thtimsodiféd Qiré@lﬁingﬁggnaggﬁéﬁué e cld’l'r:ﬁ"@@ Mﬁreﬂoéiggl‘égfament of the

di scharged fromthe c or the level resi
sqdcPrapalister elgart one ohenereaaperturesstd provile orodpén etie delivery
p%ﬁﬁ%&hi ng apparatus of claim1 wherein a nouthpiece is

orned to provide separation between the teeth of a

user. 32. The nodified breathing apparatus of claim 31
zy\herﬂ}n t he_nout hpi ece has 30 an upper shield for

r-ecef U APqified bpsathingannaratvg of anveie eheleinds 28 24 or 25 wherein

: [l ert .
ARSI S Blesld AR 8P rdRlPh RREfdidlebie dial or contro

rofefesieRIRISeREThuteRnte 4 Aischhrg8posifiom®ding ahi inactieagdstion.
for use in nedicating an air stream the nedication

chanber conprising: an outer housing defining an
28.nt eThal mehmiele bréhing' 4| L  otati
nounti ng neans for fli |n88tg$1a2u%rer@7 ga io??c a%g%‘b {oga%%n of the
defjver:shitglearspnedeninoe apaitdresi to prbwidedhkidejivempatbway.
conprising regul ator adapted for use in scuba gear,
aircraft applications, gas nasks, hazardous
2&nvi Temaotified nbreatisingegpparatus of claim 1 further including counting

means for indicating, .at least approximately, the number of doses of therapeutic

agent that have been discharged from the medication chamber.

30. The modified breathing apparatus of claim 29 wherein the éounting 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. o

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

formed to provide separation between the teeth of a user.

32.  The modified breathing apparatus of claim 31 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.

AMENDED SHEET
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power assisted respirators and other simlar

applications, , a snorkel or part thereof, a

rebreat hing device or a self-contained br eat hi ng
apparatus; 10 at |east one delivery path fromthe

i nt ernal chanber externally and adapted to deliver

the therapeutic agent to an air pathway in the air
channel I i ng device; and rel efgsing neans for rel easing
the therapeutic agent fromthe internal chanber. 15
3433.The\ medicetion ormnabertbrysedh medidating anwirestreiam, theemedication
OUHRHE ¢S Hﬁﬁsfn formed of netal, plastic or

pol yvi nyl l'or Pde. 35. The medication chanber of

cl ai m 3B qter bousindh definin@ andhtecirs dbhembies coatalirdh attberapeutlc
r efgemt; entry of water, nud, dust or other

contam nants. 20 .36. The medl cation chanber of claim

33 wherBQUAtingdneansder fog itheymedicatiometiamber tonan air channeliing
| AN A5 [ r.

of clai ?hﬁggﬁ\?ﬁg?'i?ﬁ{ he te\/\%?%%cs}% &gﬁuggog%ggptggﬁ%% in scuba
t IEREASTAt IpRkssiions) gas @esksrh@zafé@umwironmnmmmnmﬁneen'ng,

C|p@\ni6r3é’ssi@ﬂ§f ?ésﬁblrﬁtb@s tahe r&ﬁ@#&nhﬁla?%ﬁpﬁdtlﬁnénya Hke?Tor part

n% F‘ sal but anol Beconase, adrena
artP SRR EPIRAUYRS grvies eba sglf-caatainpddraging-anrarmtus;

chamberat mﬁsmraadsne&ywaﬂff%xﬂtﬁehﬁtetnliléifcﬁaﬁnﬁa&xté‘&@mar{osadapted
reSSU{;I sed cont al ner havi ng a rel ease

03 St e Br EBRle St B At Bsthery indre A cheerlig devioe; and

| PEA/ Attleddng Inoeatsafor aeieasing ethe e ipettic RRUai fom He internal
TIEﬁa g cation chanber of claim33 wherein the

noun ng means 5 corrprl SesS one Oor nore recesses or

slots for receiving a fixing or Iocating device such

as b.,.4 ne at |
nitpor M ANEsh oBaflibris o iRisa Wersig g g RusPBiRpymed of
p&netal, pashie oppeldnylshiridel in communi cation with the
rel ease valve of the pressurised 10 contai ner.

35. The medication cham_ber of claim 33 wherein the internal chamber is sealed
to resist entry of water, mud, dust or other contaminants.

.36. The medication chamber of claim 33 wherein the outer housing is formed
as two interengageable sections.

37. The medication chamber of claim 36 wherein the two sections are screw
threadably engageable.

38. The medlcat]on chamber of claim 33 wherein the therapeutlc agent is any
one of more of salbutamol, Beconase, adrenahne amlnophylllne or glucose.

39.  The medication chamber of claim 33 wherein the therapeutic agent is held
in a pressurised container having a release valve, the pressurisable container
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42. The nedi cation chanber of claim39 wherein the
rel easi ng neans includes a rotatable dial for
activating a cacmmed nechani smto di spl ace the cani ster
and operate the release valve to thereby discharge a
dose of therapeutic agent. 15 43. The nedi cation
chanber of claim42 wherein the canmed nechani sm
operates a slidable seat to %stivate the rel ease val ve
of the pressurised canister. “44. The nedi cation
chanber of claim 39 wherein the rel easi ng neans
i ressure activated button for displacing
tﬁgl&%g)ﬁel E’P%g%"ﬁé hQEsifg-and activating the rel ease
val ve. 45. The nedi cati on chanmber of claim33 wherein :

ans onprises a nechani smfor
E{?u vﬁ'?%é’hgaﬁ%e{%e@%bgpef £13my 38hwhgreip she gnoantisg means
neanprsasornectranber reoésseb air Bl foMpeENiAg bKi nﬁ"tﬁ F@(%'tu?laqdewce
camplréssggc%w%chrred arr?%)genent for advanm

| Pauge

opening a b present the pomdered agent
contained therein to the air pathway. 30. 47. The

ic . _of cl |m4 wherein the nmechani sm
Q%ﬂpr ?iﬂes a Jarg{% GhagheT g %‘ﬁ'é‘hgéi"’hre[ﬁ"" thes danst are delivery path
P& illepuiet shamnel incdrhmualcatigratithale reldaRNeRGk ShB8tpressurised
| &JadiALt 43 48. The nedication chanber of claim45

wherein the nmechani smfurther conprises valve nmeans
operable to open or close the delivery pathway. 5 49.

%3 mmméa.e&;&'&g%er f i h?#énwﬁ%d}vﬁgg?eleaﬂégmegbsr includes

streamis delivere a use

Thotatagledizl fohactivaings cammedaneciatisvh do displabbm@uﬁrﬁ:ﬁter and
hupesataghé ralbaiovalvd BAh&RLYY Sa H9Le bILGAL

| east approximately, the gg}lstcgﬁ?d%s? ggﬁ%bﬁgeﬁ%“g‘% e"t

t herapeutic agent in the internal chanber and/or the

MdrberThef medsatorotharhbér oAUk
%@Pﬁ%% ldé%l' ine aneﬁgi aﬁgﬂfﬁgﬁi gﬁan‘oer' \é@bc‘%al m @5'?&%%“'3"‘
rernt ﬁFS? REELY ﬁ rfﬁfreﬂ%‘?éﬁ valve of the pressurised canister.

44.  The medication chambef of claim 39 wherein the releasing means includes

a pressure activated button for displacing the canister or the seat and activating
the release valve. '

45. The medication chamber of claim 33 wherein the releaslng means
comprises a mechamsm for delivering a powder to the air pathway.

46.  The medication chamber of claim 45 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..

- 47. The medication chamber of claim 45 wherein the mechanism cohpﬁses a

rotatable dispenser for dispensing a powdered agent to the air pathway.
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conprises an inlet pathway for receiving a pressurised
air supply into the 15 chanber. 52. The nedication
chanber of claimb51 wherein the outer housing further
conprises an outlet valve for discharging air fromthe
i nternal chanber when air pressure inside the chanber
exceeds the pressure outside the chanber. 20 53. The
medi cati on chanber of claimgg3 wherein the outer
housing is insulated to resist thermal fluctuations.
54. A nethod of nedicating an air streamin a

bigat {0 naRRkahU ri.ssin requl ator suitable

for dglerlé\%erl ngtlglhr : ?@{%a"fs%ﬂ?{bégo‘f’h%ﬂﬂ)fﬂ&mr‘aﬁis_m further
t$RENPIISES alvegneantapardbibdo opseof Blose tHead@IReFy pathway.af t
appl i cations, gas masks, 25 hazardous environnents,

npunt ai neeri ng, power assisted respirators and other
st | dihedpedicatan e beaotelaimkas, whergiathie diherem is delivered to

rebsRsthbig dig\se€ or a self- contained breathing
appar atus, the nethod conprising the steps of nounting

a chanber containing a therapeutic agent to a :
tgoeat Mihanamea RS 4 ' . ohe or re.doses

of .the ther apeuﬁ%'%agentdfi%tﬁirg%gﬁ&'ip%?@tt B YRl UsHg includes
il%@ﬁ?t%mags éPfIE}g;ggtl% at feast aaprkmma?élyc?mﬁ corfidntvdigtugion the
nRerapeg: Rench lint&ENG) i.se ng the chanber
itrrn]t egr@tklg with the lgr eat ﬁ"?%bggpaé‘rdé us:© Hﬁ%ﬁéﬁr}s‘%@? of
NYAPCs 29pft wiithryedteep|digpensad.wher ei n nount i ng t he
chanber includes the step of formng a separate

anb and.reversi bly nounting it to the breathing
§Bpar if'ﬁé'.‘e%%‘ﬂ“ ahamBaiof SHRiImT 3T whieraim ahd vutdtehousing further

comprigés gnt Imotspapway BP Y- WpRRaRLal Y sullll hd%ime

%Fgmﬁ)gler apeutic agent in the c
of "cfarm57 wherein the container is a pressurised

container. 10 59. The nethod of claim54 wherein the.
nore doses of the

PBeT el T SR, HRRF of ol Sinwherei s ouer ipeinagurtier
SpMatiean an eutietvalvg fordisthangingral froftePieaAtins) c’ﬁaﬁﬁ;’et' @flen air

Preshleahiilg e SIS e ale e oSl G e L o0 ©

s esThermedicatiorechamberpédtine3 3@Rsiein he®uddr HodkRly is insulated

e 5B e FRY| FURRtLRE the step of introducing

S4. A method of medicating an air stream ih a breathing apparatus-compﬁsing

a regulato.r suitable for delivering air from a source of compressed. air, the

regplator adapted for use in scuba gear, aircraft applications, gas masks,

hazardous environments, mountaineering, power assisted respirators and other

similar applications, a snorkel or part thereof, a rebreathing .device or a self-

contained breathing apparatus, the method comprising the ste'pé of mounting a

chamber containing a therapeutic agent to a breathing apparatus énd introducihg :
one or more doses of the therapeutic agentinto an inlet pathway for inspiratory air.

95.  The method of claim 54 wherein mounting the chamber may comprise

forming the chamber_integrally with the breathing apparatus.
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56.  The method of claim 54 wherein mounting the chamber includes the step of

forming a separate chamber and reversibly mounting it to the breathing apparatus.

57.  The method of claim 54 further including the step of positioning a container

~ holding the therapeutic agent in the chamber.

58.  The method of claim 57 wherein the container is a pressurised container.

59.  The method of claim 54 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.

60. The method of claim 54 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.
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