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conventional MDI's is that the usage technique associated therewith is
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t he nunber of doses specified by the manufacturer has been M@mﬂmmw ﬂ may
be a cause of asthmatic exacerbation. A third problemrel ate 0 the
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00/ 54828 congitionsonly.appreximetel s lineitheretepged dosermg depasited intmthe lungs.
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ti meg0f oraveTAgeqiRdy dopesdailyonEoninquontly.s kst snashbe eafryimgaddibes full maensh'st s
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further abmagfing ety OaR8&Er. | PXEHS Rihst SalbWlaftr Y indehtRr WEROSLY BKELHAS Write
the information down on a calendar, which is cumbersome. Consequently, patients
rarely count the doses taken and may be carrying an empty or almost empty canister.

25  Moreover, the pressure in the canister has a tendency' to decline, reducing the
effectiveness before the number of doses specified by the manufacturer has been used,
which may be a cause of asthmatic exacerbation. A third problem related to the
canister is that once empty, it must be thrown away and replaced. This méans that in
order to be safe, a user must carry an inhaler apparatus containing a canister and a

30 "spare" canister.

Another problem with conventional MDIs is that they cannot be

conveniently carried by users, for example during physical activities such as jogging,



. to delivery apparatus that may be activated by inhalation. In accordance
Wi th one aspect of the present invention, there is provided a WWWbﬂm
aerosol dglivery apparatus for releasing an active ingredient conposition
inthe fo rﬂ%’?s"é’r? aerosol into an orak.or nasal passage of P&ETUSAN0/00XETe
apparatus conprises a housing conprising a first and a second surface,, the
first syrf.ace hej destined .to be 15 di sposed .agai nst., a bod art. of the
user SL(I:S’ ﬁhgg atnﬁeé\?ﬁ?@fr}g f Eg‘lHBEs%PHE} %Pé?l?eﬁﬁ%ﬁ&s'a IP%@@?Q/SV?”‘F‘B‘F‘%E&FQ Hing the
acti ve gihersetheaiNer @OATPASH fab ONcARARE N RASIUMEs padker®F 33 Q se?@fa?@ﬁ&nﬁ%ha.m Sm
connected wth the réservoir for releasing a Io)lose of the active I ngfedi ent
conpositheouser mayhbaveotonseafchafor dbe MEDI diningran heute estack of losshignwhichuadyed and
- a fastener .coijé)l %l to the, housing to fasten the apparatus to the user's
body p&'Y¢ Eic %Iil SHISACBINGSUUAIORt | whereby the apparatus is worn by the
user and effecty [ [ j ' | £ jLion into
. the user’ 5 pastagtof e AR RENRAEMIR 1 AEE b S BB g e
mechaniMBIcaamuhi thet plagtisviilialét ehe egeanditie RutipitRcuggba SRl Yevefy t he
aerosol therein. The apparatus may conprise a neans for providing a signal
to t he d8¥dp avaida clogghnkuldup of mediertiasy ni ned dose schedul e, an i ndi cator

nount ed on the i f ihdicating dosage information to_the user, and
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pressure sensor. when in the | ocked position. In accordance t h anot her

aspect of the Peyisstarenkaawn ovhich ledlow the paroyingeof an rasthma ifibaledéhiaveri ng

an aer i t.h active jngredi ent. to an oral. passage aof a user. The

ot hod o158 hAidud) kB duiatfid BT o xR, FripRice Y Gl of 1S Rirel dose
of an aLMY3J,1 P8Nidele@SRN MelhahddhOarld'8, 1980 25t0MMrtiREES 2Fowl e, JRGAT at us
bei ng adapted to be fastened to the user's wist, positioning the apparatus

wi 20 t lHevipearempaioduygky and dpnspituaube aerosol to the oral passage while the
apparatus is fﬁstened Z@t e vvrgi sh), a?d i s actuating the apparatus,
t hereby rel easHYy CASRIIS ST Y & P62 eélorpaa§‘§8d§?t?ﬁ§Ya5@b§%°¢sn§H@dasent may

b I [ I ' Leal
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t he pr@émnt4, 061,249 iesued heSenitls HLIV8I0doaSpeirhadF06841elnidverniing 43ntqer osol
to an oral or nasal passage of a user. The 20 nethod conprises the steps of
provi dmg‘eé‘na%ipi)é?&lﬂé t¢ Mlogke| easi ng an aerosol froma reservoir into the

usgt's passage S hej. t.o be fastened to,a i st of
thgg user, the e{atp%‘ér}ﬁlé 5@%{:%%% ibgi b}%ﬂgﬂ%%ﬁi’% tﬁam%ég% e ra§f058hod%ﬁﬁ‘t ed to
t he appppataus taadwaukEsOrshvenitnad A bntOudi's 868y b8l Aigiasol into the
user's passage, positioning the conduit second end wth the user's passage

whi | e t he appakavogld further be highly desirable to provide an aerosol delivery apparatus
that would facilitate the usage technique.
It would further be highly desirable to provide a filling mechanism for

30 injecting a supply of the aerosol into the reservoir.



. ,3s fastened to the user's wist, and actuating the apparatus, thereby

rel easing the dose into the user's passage. In accordance w thtyeko@rpiher
aspect of @qumﬁgent invention, there is provided the use OEC'F/ESGO&M
wear abl e aerosol delivery apparatus fed-delivering an active Tngr edll enz
conposition in the formof an aerosol into an oral or nasal passage of a

patient. The 30 apparatus_ being used by positioning thereof adjacent an

oral or Wmmt to direct the aerosol into the passage-
whi |l e the appar ' : I _ 6
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dose of idMRraal i g bedaitort HEPSSy PR usét Sudtgs, Fas eRE@plel h eHePAtiat us
may al so be used by positioning the conduit second end with the passage
bef or e athevefifogdelieringprar zgrasol 16 ththusaacThe fadtnbateidie pon venyerstyrpedused to
phar macol ogi cal |y, active.agent for a,nicotine replacenent.therapy. The
Boti ve | MGt el readiravaUatle oL Al e frdleragBRaCY THEAIRS P S5 Igss
speci fi Cﬁiel-ébfraﬁhﬁ%ﬁgatm%eﬁsa Be user's tongue. The present invention also
relates to a wearabl e aerosol” delivery apparatus whereby a dose of a

phar macol ogi cal |Anathtt aemagietite ipseseat éasetionnisot@rpravideay wtamblesaerosbi | e

the user .inhal-es. The present invention further relates to a wearable
aerosol @RlIYerY RRPHBPECOMPSISHE 2 IespRiPIbEabey Pstredlled- i nhal ation. In this

case, coordinati [ at] | he . ' f S is
not needed. For ‘?% S‘% ggrggag%ﬁle, H?gg%t\r,\qené’gﬁ &l?r%\g/(eﬁr%t c?lr\{?%g ¥Vt8 g\?ﬁoﬁg{c’?éﬁm
are gefi aglivdry SppahfiythittmaPbé actPRuteth B ita0Afbrl hat the wearabl e aerosol
delivery apparatus of the present invention is fastenable onto a user's

body part. The dppeacatdasceraitthend aspeshefithenprssent iavemisemsthare isrpravidedst or
a forearm T wear abl e. aer osol deljvery apparatus na e integrated into
o adeen Reateods AORE AT BRE BaGaratS bt EiteBhE it TRtedfent HoRHARTSh 1
is inten Jred 1 k] 4 t ﬁl%ag&u' ; I

and/ or o?ge?fo?.rﬁhal aﬁegér;?)l %gw{lg? %L(ﬁrarﬁs\%\}a%/#gi%seﬁg%gzrto an gegéﬁﬁ?al

t ube t hat halhiogsotipeisimpss fige anfl assecond surffere| thegBrsofudacsskeing Idestised w xe
understoqd that the wearabl e aerosol delivery apparatus of the ég pr esent
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other lung disorders, anfi-convulsant, anti-arrhythmc, hornonal,
ant i - di uthst aative ingredient composition into the user's passage on demand.

The apparatus may comprise a filling mechanism communicating with the
reservoir for injecting a supply of the aerosol therein.
The apparatus may comprise a means for providing a signal to the user in
25  response to a predetermined dose schedule, an indicator mounted on the housing for
indicating dosage information to the user, and an indicator controller circuit connected
to the indicator for receiving the signal.
The apparatus may comprise a manually activatable mechanism associated
with the release mechanism for actiQating the release mechanism.
30 The apparatus may comprise a conduit associated with the release

mechanism, the conduit comprising a first end mounted onto the second surface and a



. ,corti.costeroid, anti-diabetic, imune suppressive and anti hi stam ne agents.
O her exanpl es i'nclude agents for nicotine replacenent therapy. The

wear abl e _aerosol delivery apparatus of the present invention yN%zﬂﬂﬂed in
conj unct VR 0P 4888 o speci fic pharmaco) ogical ly active i ngrelC&GA00/00267 t h

di fferent pharnmacol ogically active ingredient. The speed at which the
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system ¢ absorption such as peptides like In Ufl nareton eposited as
far i ncohéuipehe¢ pressurie seasaydeinig nespyensofe tolthe ldetegedaahplasion ind enfittingdase of
the active jngredient may be controlled, by setting the period of tine
during %Y%W“tsr‘\%méﬁ?éﬂjﬁua{?rﬁ‘éﬁelé%ﬁ?ﬁ!“?@@@l%e aerosol and the active

i ngeedi ent, | sfel f S i . | PTI ON O .THE
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i nvent it@nther Ffe@mecsewohl tioVodigngegechahidie caapaER@N Y RS ¥HHI MeiSibes NOW g
by way of illustration, preferred enbodinments thereof, and in which: Fig. 1
i s a t6iFpiAcgAblei bafvitena af lecked eppuitiprresnd jan atdeskednpesitionh thike latking esent
invention; . Fig. 2 jis.a side.elevation view of the enhodi nent ill.ustrated in
Fo | e R R Bt Per i VSt B BORA lgrred pORISE g 3 i s
a top plan viem ﬁco?d&fc@%ﬁtfﬁﬁfdthé}rhsb@&%tlﬁé Bf&lex!lt' iR%erdion ,?B%ﬁéggpg@i%@ gl g4

is a side view of a cross-section taken along line 3-3 0
'SIDs a methodl fan deliveris aniasgosahotitie an extiveliingretient ta aneambipassage rof<ol

del i at us .in accordance with the present invention; Fig. 6 is a
s?dlevglr VZ%G&*@@C&FHR%&S g}%%ﬁ rﬂmi"{al‘?ééﬁfl‘ apearatus for ge.le@ﬁmg:a%psemf s a
si de vi : = ] I [ I g5 Fi is a
i do viBeRisoRiohPaTeRERl ol B BREbq e e affarshld bethe Bibrediq® 2

is a sibddasbmadatoi the usertsnveibt, pesitionizighthe agphadis®ith tliaéloﬁeﬂgwa%@% difeth the
present inventjon. i 4 Nov 2009 WD 40/54828 - 8 - PCT/ CAO0/ 00267 The

presenths @gEasel & the| orah passsse qwbide ithe Rnparatas ds dfastaned wpt ther witist.easke t o

A . . _ . . e o | f A
corpondriing Y drpRrile chérepl MLAH, 43 L. Sito b SelBRIRn " of o wear bl e,
aerosol del i veTe ap@taingsedléht indyabe FeRABSE iMiol fhd RRalPhasaeE &rm/%'ég'sorh s

shown herein for s use wth a pharmacol ogically active ingredient déstined
to a usemprige g pheimsacniogioalliphrasivergsnefariieeatiogasthimeat e t he apparatus. Such

on erbodi Tont RN e RSCEST oLl MRL) N BiapTcol ol callx ot e agen
SEoS S0 EAURLA 15 MVRHRLTS el ORIl bR BGEITE
back sumdthod caBpripgsothict stepishaf’ frowiting an fapperalifs fondeleatiagadn sérdsolsfusthaces 20
reservoir into the user's passage, the apparatus being adapted to be fastened to a wrist
of the user, the apparatus comprising a conduit having a first end mounted to the
apparatus ‘and a second end adapted to direct the aerosol into the user's passage,
positioning the conduit second end with the user's passage while the apparatus is
25 fastened to the user's wrist, and actuating the apparatus, thereby releasing the dose into
the user's passage.
In accordance with yet another aspect of the present invention, there is provided the
use of such a wearable aerosol delivery apparatus for delivering an active ingredient
composition in the form of an aerosol into an oral or nasal passage of a patient. The

30 apparatus being used by positioning thereof adjacent an oral or nasal passage of the

patient to direct the aerosol into the passage while the apparatus is fastened to the body



. .between the front surface 16 and the back surface 18. End surfaces 21 of
the housing 14 nmount a pair of strap |oops 22, each in the form ofNo¥ 2003

U- shaped pwej gosagigon extending fromthe end surface 21 of thﬁcﬂeﬁ%{”ﬁﬁ&dﬁ
respectively. The housing 14 may be nadé-of any suitable materia at may
withstand t 5 shock, for exanple netal or any suitable thernoplastic

mat eri al psgChn@acABtifg ol y;jiahmhe,nmer&sy YREQME anGosePof HThéleve @lgredibRe
housi ng 14 may be conposed 4f an upper casing and a | ower casing, each of
whi ch nagomBposbPasato taaPassageupper and | ower casi ngs may be wel ded toget her

with an ultrasoni.c_w el di ng techni,que. A str 24 of a suitable material is
provi ded with rgt%%él’?%rél'“é%ﬁ%yﬁ 0 dusgg:byz%osa?xﬁcgugg C%‘#@“vfﬂ?‘éﬁﬂéd‘“@},er

the two PSL Wre @&ﬁitﬁ{gith@f henousing strap | oops 22 of the housing
14 and under t%eé housei ng ba SUaPPaCE 18. O her watch bracelets may al so be

used.5 The strap PHe aoctipe iresdiant atay awinmprise splcdranicsingdl iy arctivetaaehafirya
fastening, the wearabl e aerosol delivery apparatus 10 about the user's
wri st. TREotBE senlacementitheselani sm 30 conprises a series of snap el enents

32 di sposed on t ISt - . t i f tin
socket el enents 'gﬁe %tg%éo}snggéhdgétlﬁéy §§§1 ?\%é gﬁ&@@%&%@%t?&%%ﬁg&lﬂg% _
wear abl esgifcdly lféeédsy@md@ﬂnamémtoﬁgué,s attached to the wist such that
t he back surface 18 of the housi ng 14 is against the wist and the front

surface 16, the The prefensinyention re}gesnitia evahrahle faarose!l ddlivery apppogesd. 30
As seen in Fi,gs. ,3-4,.the housjn 4 defines an aerosal reservoir .36

int eg(fal “(kﬁefeﬁ%t%goﬁ?o%?ﬂ CO Caﬁ@s@ﬁ\miage@ﬁ‘s ﬁé?asﬁ Ipfo AT Way 9f aRsesi ng
14 by anyhsidi fabhr TBASES. | ug | core
nmol di ng techni que (r)r [ 54%55‘%%@%%%%%%8?@%9;% %128%})83052&%8[

ot her wi sdel$emryrapgatabud heidromaly rig dotivasddnsy mhaldtionakottiis casel, dbogiihaitdmofjue.
The reservoir 36 nmay, alternatjvely be adhered or screwed thereto. The

reser voi He3 E]@HPai"ﬁ%hQ??%‘Eé‘l‘%’é’@lOg}hﬁéppﬁf%’ééﬂﬁ‘éﬂn@ﬁ%ﬂ-r eservoir 3 6 al so
o 3 : i . h ro! Cent
tC ﬁgrg:‘ P zma Zﬂlchag&;e)‘rtﬂoeggp{pg%?r&nastggsﬁ F%@ﬁd%@ﬁ?@%@ﬁﬁ“}igééﬁ%é% Ifjgtﬁ'%eeadl o

manufsact belesv.by Dupont Fl uorochemicals in Wellington, DE, USA. The

reservoir 36 also contains a pharmacol ogically active ingredient, or a
m xture of phar rid8Iteghe andsrstpedi thet thryeatable ssrostladelingyy lspparatussof theed.

Ex | i | ud At = | t ti-, hyt hm h |, tidi ic,
cort | cosPiPERtveRon 1y TatensBe griip A st s BRA ety The ARPATANS Ay NE TNANEht |
ast hmat i nROANESm sBER a5 RS WRist 0P8 fORYArRe TRE vAdhkalsik %@ﬁ%ﬁ@%@&%@?ﬁﬁg ts

function to integrate into a housing 14 having a size whic

wear abl emayy hehiptagsatetisntecanyadarnmehesushaasyal wristweieh drea bracelet.he reservoir 36
contains a limt nunber . of .doses, of e aerosol with the actjiv

i ngr g(%jl ent such ﬁge ey ’InPa{?UﬁBeFS gger&{;?etg_me‘qpet(?@i&?@wmg 9§@r igtor@é]"%ﬁ r 36
i s howeveglctsalf fnl £hR31 ah@of OFHl MkhiAiod. €ast one dose of the aerosol with the
active ingredient. The reservoir 36 nmay be made of any suitable materi al
that can resist The tteen ghgsay! dsdhtdrided aormemi acbrnahiakdubd eii alleucithas a
rigid material |ike glass fiher plastic. An aerosol rel ease nmechani sm such
as a sol 8%@83939\%0%@@ ﬁ@&ﬁ'@ﬁ?é‘é?’és 20 with the reservoir 36 through a
reservoir channej, . [ VIO I, 0 ;cates with a | ve
chanber 42. Theei\}allé}\c/{g %%ﬁgé%ﬁo\éeﬂgagﬁgeg%%&b ge ﬂ%%mﬁm&%hcv%pgﬁﬁp?rsa&s 8%’?1591 | 46
and as pl peeséflt inMeheibniis mbtslthaieé aok eabbyrpyian ihaldtRmed CiRér B8mAdstrdtih

val ve 38 conprises a valve seat 50, which defines an outlet channel 52 with
a channeFowpemidigassingyal gheorptian ane cantemiplased uiceerdixg 1yt the wernot’ Hegualhds

di sposed; t he end surf,ace 21 -of the housing 14 for releasing a
predeterﬁétglrég dosrég%r% Ortltr?eore{lélrdggg]etppgw?'t he reservoir 36. However, the valve

outlet 56 may beTHE aBREBH nidy BdIsleaRY WP ARG PHakhEaAEihl Q&ib@g&?rweﬁf‘;

The plug 48 is displaceabl e"between a closed position and an op position
i n respomddch cequireaatriapat admindstrptinn. sushes fonmietdiat bmsetnpies iahidowhich meayp! ug
48 engages the val ve seat 5Q to, close the channgl, opening 54 and prevent

t he égr 0 8Iadm18h“'feﬁ?£§iy n‘@-i‘?lﬁFBH’t lh%g‘%ﬂi]tyl’ thr °E%%‘ln®g.°f\ﬁhé Meythtrenqsgepic.
position h J | e.f t.he . seat . 50
Bnd the oaanipl ROl PhapbdfeiBelclndhc e gt STk RR i BicrEg 38 0,
r el easedaesdbzet fomedndiyds ehtiamginahegents] ageh¥Mo? GRS theRXHOMt548 d&hmaland -
PCT/ CA0O/ 00267 period of tinme during which the valve 38 stays in the open
position. The valve 38 is kept in the open position for the period of tine
that the coil 46 of the valve 38 renmai ns charged. However, the period of
time during which the valve 38 may be kept in the open position may be set
by the user through programm ng of the apparatus, or pre y programred
during the manufacturing process. Any suitable solenoid val ve or other
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. ,~ 5 may be disposed through any surface of the housing 14. An inlet channel
64 connects the filling inlet 62 with the reservoir 36. Exarrpl.Teési @8
suitable filling valves include a one-way val ve or spring-activ i g/ugq ve
such as tWQ@(%%@G lighter valve manufactured by S.T. DupoRCT/GAR0RE,
France. Referring nowto Fig. 4, an electronic circuit board 66 is provided
in the 20 hqusi ng The circuit board 66 is.connected to a m ¢roprocessor

.14,
unit 6PHGr PPBY RHORESS STYRSPIY WS e ARLFTRADRIG opal 5 2Bt é‘? ¥ni ned

dose s GBAYsRreido HniiRbetid) ' isfafni bCr essor
unit 67 is Sr cr)gr ammabl eg%ﬂ;l/ ,ugr?ﬁgﬁg%ggg]egﬁt@;égﬁf%gﬁI1gtg§gg%_h%$ﬁ¥sﬁquﬁr9 ace of

t he hoexamgplesdnéliidg agénts forlieotine rappaceneastierapy. t 67 conprises a tinmer
mechani sm such %s a di gital ?5 ¢l ock (not shommd%l. D fferent functions such
as time setting fetyeasadlgcaciasd dakivery ApRArpuS HUhe resEt IEvenATe s1ayf be

m ct opr, o] I i d 1.Cl~0chi A ' | w h _as _a battery
70°1 B GEE A Eottlhbdon AGHHCE JPECHRC BhRacIIRRNRE, BUPRS oSG ol B ©1
the coripfiaent pharmdcbiogiealaddiecaasgedrht.del i very apparatus 10 which require

energy to function such as the valve 38. The{ﬁgower supply 30 may be limted
to a nechani smiherspsedef Ndiieh baa eenogoliia releasasomey g adjustad dapgndmgoen such

: displ ' t tq the f t f f the h i 4 f

i catThg otE a3all I aBihy ferelfedn K SHEHCar Badpst of BraE Py 1

4 NOV i ?myh)f}@d,

di gi ta%ggﬁégﬁg?%%ﬁagsbﬁadﬁoaﬁ?%ﬁi%@?y g?é%iﬁgdplﬁggu ?LCD brA%&Ftisg 1%%Hgér:n&t ? i ng
d.

di oble dowspysagmid &Sprptiraspihess péptides dikeainsain dresiol ey deposieduadefariinehe t i me
of the nex}] %ﬁ??g of . aerosgl to be adm pi stered, the nunber of doses
r emai niPREPRFT [AESs BUWRYS PF thedpgs &5 POSi®i ng mechani sm (not shown) may

alternatively {Jadk I I i may
be used keepi nlgé;hcll Fgﬁagﬁgﬁfgt*%ﬁggﬁtggéqg%?e?]gérhg&%geﬁrgﬁg 61?@ é@%ﬁgﬁ@ ? ﬁ]e
war ni ngime dbring svhiclmyhespray awhphdiophises geahersstd indshdaesva indredieat estri s
beeper nmechanismsimlar to that of a wistwatch, or a vibratory signal
such a§e]&6\°§g O 'BF 886FYHechani smsinmilar to that of pagers. t o The

wear abl e aerosol delivery apparatus 10 operates as follows. The user

f ads enBRHEF NESCRIPTION OF THE DRAWINGSuser needs to use the apparatus

10, he or she sitiopns the valve, outlet 56 with hjis or her mquth while the
apparatus is aF][%é(E}gedHP% ghnsT er Kescriheds the natirgsel the eReseNt HBVEIRbUL t on

68, whi ing 11SS1 0 r i ch,l e e gircuit
boar d CET6F et 5 nidlieclo e dekbami labheSy Bhobiid ) b ef
causes illigrationy prferred embplmaents theract] aed B8vhickm i ts ori gi nal cl osed
position to its, open position. A dose of the aerosol contained in the
reservoir 36 i§&el dadetPht RIBUYIEW RE A Hrs erabrdiment g @ecetsdanos | wish 3Be dur i ng.
a pred ] unt of time. After actuation, the valve 38 returns to
thgf)cl ‘g)tsr%rgﬁ}og@g{lﬁgﬁ’ Referring nowto Figs. 5 to 8, another enbodi nent of a
wear abl e aer osblig.2D isled kider Meedis @igws ofChe i dinBdieAa Mgestvitéd ihBjgpnesent

i nvention. In the enbodi ment shown herein, the valve 38 is actuated by an
act i vatsheyving gedbstenen memberines {astengg sanfigeretionion of the user's inhal ati on,

as will be desctibed hereinafter..A conduit 74 such as a.npu iece or a
nosepi ece is cg% CIF@EOP@IQIHEWW%%crfgs'ﬁﬁnl‘)&é@ke%ﬁ%g He 2%8%?‘3% 14 for
directing the g5 as®la il QiehNEF £bR)ss-Qkct L yser. The
conduit 74 cove?gs thea \;al vlee out | eﬁs%gé%?ﬁftﬁiéer\ggl%é%%%gg %’tﬁg?(lz '%ui t 74
conpri ses a tubig.driskaocp plén wiewcshokdhg masthar pmbbdihment offe wedrehleestreset osol

and is apted to direct the aergsqgl to the oral or nasal passage of the
user \/\/r‘lgﬂvg%'sqﬂﬂa%léﬂmt HEEOEHNCR &@HTF@“G\BH’FBBP@ aerosol delivery

apparatus 10 i s ] G ; LSt ‘ . . (6 conprises
P at “ond 75T ioh 3 Sk v aiith VRS ofnfehtoaintif HUREE s PRY 510 g 13
and a second efig.8lisfangidpoiei bDacrRgs-wedtiont tiReruslBh $inB WS df Pig MMse. The
first end 78 conprises releasably attaching nmeans (not shown) for 14

| Jov 2003 WO 085 feiza sida yiew piorcospeeomrgzkenplong divey7-Aof Fégi Hpndhe

conduit 74 to tk i Xxanples of attachin ans i.ncl ude,t hr eads,
sndg-i n, etc. ?Eé és]g%%ngg%#ﬁévéig)éB%fﬁeo&ﬁd?ﬁq%ﬁeffrg?g&mﬂ“a’H HEFWor t he
aer osolwitie tieaseskrdt igvertida, r eservoir 36. Referring nowto Fig. 7, the
conduit 74 conprises orifices 82 that act as air s inlets to enable a flow
of air to be established when the user inhales therein. The conduit 74
directs the rel eased dose of aerosol in a determined direction to the
user's nose or nmouth. The conduit 74 also creates a path during the user's
i nhal ation for detection thereof and activation of the valve 3 8. A
pressure sensor 84 is disposed through the front surface 16 of the housing
0 14 and is connected with the conduit 74. The pressure sensor 84 is

e - ~ ~ o~ o o o




.35 housing 14 and is connected to the pressure sensor 84 for preventing it
from unwant ed detection. The | ock 86 conprises a pin 88 disposed &mdy 2003
- slot 90 an manual | y between a | ocked position and a

posi tion. 3ﬁgﬁM? éﬁlock 86 is in the |-dtked position, the prgg§@%§&§§%Zor
84 is prevented fromdetecting the inhalation of the user and triggering
the aerosol rel epgepfdsentihPéntiRSONVAGW be HeScriwskinGRoteSddta byitreFerehbe to
| ocked position if the pressure sensor 84 needs not be used. Wen the | ock
86 i s i ntheneargwe diggirgroed the drawiags onwtiich liler memels refen todikesegrponanital at i on

is allowed. The [ ock wo ao/sas2s -13 1 2003 PCT/ CAQ0/ 00267 86 y
be i sposed on: ahy THBY (ot Tt REsndubi fdirsh SOOIy Ohé NEAAL 63 SAns
when t he i i 0, d.
Fla o SASHPES Hpibtedr 10, HERSoRakB Sl te pARnE HVERDOR, [oORiopiF Aol 5P
appar at usisé with o ghammaeskgivallpactibaingrédiantdadtatdto a Tber ihausingndldnable to

integrates the fastener nmenber 24'. The housjing 14' is shaped to fit on the
user' s wbreathe fhactivade thooppparaiys. SYEWAY easaodiment mayiheuusadaforyddivgsing 2 he

front surface 16' . e odi_nment f _th rabl e aerosol delivery

appar at u® ?L’ffn%c}?g%wﬁﬁ' ﬁ%bl@.aggg‘gt%f);l&%g?leas&%éﬁ 8_? F%—\%_am “menti oned above,
the user fastensThdQveraf® adfbsbD dBliPer9Tapgparatik i19t corhpridcicn BRBSInNRS.€The
~uniformty of the pharnmacologically active ingredient 1 ti in suspension in

t he aer oholsing l1Adedenfiguied tasesendtiarexrristivatalr casang. wkhe houding ldskas & frent
it 74.wit or her, nose or ut h

iti t d d.80 .of the, d hi
D D hn et hee B SRR E R B Lorb S ot e 1B R aBhral e T2
wri st. T*B@tv?ée‘r‘;?tﬁ&:”fﬁofnﬁ%ﬂﬁ%e 84 G LREbocKt iR FdLe rs'.SEh(ﬂQ £l dsOpM oﬁp&g%glgsﬁ tion

triggers emssion of a current that 1's sent through the circul 6 to
t he m cr agrmoessopaitiof stréprlooph @2 eachdnrtve Eraoof a (bshaped fidjccavaextddéng
current to displace the valve fromits original closed positionto its open
posi t i on from esandouriace 24 fhohoesing af 1e8pechivelye reservoir 36 is rel eased

t hrough the val v f the V. oA er m nt
of ti ?re The aerg}slgpl‘tolhg}hg?l@egl%ag% #gétozgi gosg]g%lb[%gr?%t eg{ﬁlgqﬁéetar@%kgg ’?lﬁsgggﬁyr way
of the U%ﬁécl{,hfdﬁug:k‘arﬁh& éfetdlebr %?f’ikui@zibl@rmbnﬁb{ﬂbktﬁ?@-métfeﬁﬁr swehuad i ABS, t he

valve 38 returns to the closed position. 30 Wile the wearable inhaler
appar at upoiyetkidens; gatxrsopylene tiodygmisisentc. iThe housing Idamalydencerapesedbefian wi t h

ticul fer to,the illustrat di t, it wilk d t pod
Phat | nuntPBES CRtE AR C RBECEtthol D Esy bb el and e Phey S9g.
art. Accqas\g'exngdsmgs_ By BY WRIAASELthal With AN ACRIRANYinade i80S shoul d be

taken as i1llustrative of the invention and not in a limting sense. .

SUBSTTTUTE SHEETA(SRApE2 46 a suitable hd@werid @Sprbyidadavisrespecivevendsibb end@8osol
delivery paratus, for releasing an gerosol w.th,an actiye ingredient into
an orfl erﬁa_gaa!ﬁp*aégtg@ée%fwar e @a%hapgé BRSNS ;oaféhﬁ{gwpgmﬁg%traa)loaps
housi ng 929”@{‘ lhg!rﬂﬂxsﬁa i!i%hd%ﬁe@t}&eﬁ&&%cﬁsBéélégﬁrfaéealéi._ f%&%t witl %?agﬁepéaté ng
adapted to be di sposed agalnst a wi st sald user with the second surface

subst ant imay ylspbeakédl! to the first surface, said housing being configured

to resenble a wjstwatch casing;, to b) the housing defi niar'bg a reservoir for
containing at |edbt YRP Ad cPBPTILS cAloftigghmeniempgedrnisw 1310 Sfar ddetachapdy

Lg?gegggg%%tgrﬁ'ﬁgrthgr SRR aefoko P R ATLSS BhpdEh 826 LRGP ARE STRFQNIGEE Sfny th
25  attachment mechanism 30 comprises a series of snap elements 32 disposed on the first
end 26 of the strap 24 and a series of mating socket elements 34 disposed on the
second end 28 of the strap 24. The wearable aerosol delivery apparatus 10 is attached
to the wrist such that the back surface 18 of the housing 14 is against the wrist and the
front surface 16, the lateral side surface 20 and end surfaces 21 are exposed.
30 As seen in Figs. 3-4, the housing 14 defines an aerosol reservoir 36 integral

with the housing 14. The reservoir 36 may be fixed to the housing 14 by any suitable

means. The reservoir 36 may be molded using a loose-core molding technique or



,.and contained within the housing, for releasing a dose of said aerosol is
fromsaid reservoir when actuated; d) a fastener nenber attachegléftlgmf%(ﬁ
housi ng tVQ, f% ten said housing onto said user's wist, whereby sdi

appar at us od &6?25 by said user and effgctive for deliveri ndPCGACH00A10267cast
one netered dose of aerosol containing said active ingredient into said ]
user's sage on 20, deman and e) a.filling nechani co njcating wt
sai d regog §oiF° f%‘fur?%jcgggtﬁ%"ﬁ‘%gﬁl USiBg %pgraépn}ce&@fcwggeteg igugf 48t osol
Wit h sairgserGbir VIS inhgy %ﬁbﬁﬂ&ivblgt B¢ L dthek &5 BF Viréwed t}ierEtc!‘.bVT%OrsesgrvoiAr’ 36
wear abl e aerosol del’ivery apparatus according to claim1l, erein saird

appar at weontagmpen sesosal medes pfessurpr oTheliregereoisi 3 alsot evrithias Us shitabile rigeponse
to a predet e[)m' ne(il net ered dose schedul e,. an indicator on said housing for

i ndi cat i3EPSQbPEREUART &9 eapeb e act Y Ingsedients thesefrem. iSvehcatryepeltantrmey er

[ It gt B ' | ' ' | id indicator .for. receiving
CLr LY LA o B ENIRUS) 96 SOMBIANE M hatbich BPITSBROTRERLeNERS! V1 O
wher ei n Wallihgtordi DB} A/S&OMpei fervairdBEPAley ontfad & PRUSIADISHda N alcale sai d

indicated information is visual. io 4. A wearable aerosol delivery
appar at UBgr&€iest.diong? t Bixthes af2 pharmzacolggicallyn avtivd inptedients; thatpmagebe a

I r | A I |, deli aratus according to
IPARAD £ S ot e A Pt R AR
mechani direflc, SorRAsRRIE, ARfiHAbere!intfine 3BPRLALVS BHARLANNAC! MrFlakm 4
I's wherein said warni ng nechani sm conpri ses vi brator nechanrsm 7. A

wearlabl astherasieadgedssl i very apparatus according to any one of clains 1 to 6,

wherein said apparatus co i ses a nual | y actuabl e mechani sm associ at ed
with said relea ge n@éﬂé{ﬂﬁr% fIBRY R& g?a?c%@@ak%?%g diseing ckarfiBetiopto 8. A

wear abl §n@ef06 o qer{du\érar{%l:@g@ﬁgta%z flfbrhdrjeﬂgells% g;%\)‘/{\fat%gee ggrtlag l}xg'cifrgs‘;%oéiyt. ° 7

sai d appar at us conpr i si a - condul assocl ate

mechani dmthe akamplenshowtn herei, ithé Peseavdit B6tconbiingBUhREd hAnfRh biSREH !
surface and a second end adapted to direct said aerosol into said users

passage & agrosolwith Fh%ﬁxécziyesn&@d&emgycfaaqoa daily numhen 96 dosemnEhe sirewiftthe sai d
Conq's'i t rés%fvcﬂ?%gqg 'hBQIek/&hﬁh?iHe(ﬁp to contain at least one dose of the aerosol with the

active ingredient.
The reservoir 36 may be made of any suitable material that can resist to the
pressure of the aerosol contained therein such as a rigid material like glass fiber plastic.
An aerosol release mechanism such as a solenoid valve 38 communicates
20  with the reservoir 36 through a reservoir channel 40. The reservoir channel 40
communicates with a valve chamber 42. The valve 38 comprises a solenoid 44, which
comprises a coil 46 and a plug 48, which is displaceable by way of a biased spring 49.
The valve 38 comprises a valve seat 50, which defines an outlet channel 52 with a
channel opening 54 at one end and a valve outlet 56 at the other end disposed through
25 the end surface 21 of the housing 14 for releasing a predetermined dose of the aerosol
from the reservoir 36. However, the valve outlet 56 may be disposed through any
exposed surface of the housing 14. The plug 48 is displaceable between a closed
position and an open position in response to an activation signal. When in the closed
position, the plug 48 engages the valve seat 50 to close the channel opening 54 and
30 prevent the aerosol from passing into the outlet channel 52. When in the open position
(not shown), the plug 48 is at a distance from the valve seat 50 and the aerosol is able

to pass into the outlet channel 52. The dose to be released is determined by setting the



‘“by sai d user through said conduit, said pressure sensor being responsive to

sai d detected inhalation and em tt| ng an activation signal to a {Cga@
rel ease HEWE\SHI P S 9. A wearabl e aerosol delivery apparatus_ac 1'n
claim8, whel &l %aid apparatus conpri see -an actuatabl e | ockP Al CARVARAT s
connected to said pressure.sensor, said |ocking nechanismconprising a
novabl e @ﬁ,ﬁ% He&d L [ a

posi ti onnﬁsa| d fjoﬁ]% ng g@aﬁfgm pr‘é@gﬁﬁﬁéégqgg@gcﬁegEjogﬁ%gargﬂgb’gfé’g%kels

sensor t okephén theosai poditiork &t the petibdrf tikte thit Weacebke oddicosalve 8Irenains
~ apparatus accor ding to claim@8 or 9, wherein said pressure sensor conprises
a ni cr ophdsgeds Boweves the nesiod efsteme duringavhichothe veive 28 weast bmképvam the'}ol

del d f
sai o' condtie paiife 357EE 50k Ind Wer”Mon RiugFafiife 3 e AbpdRise by P
appar at usp @%ﬁaﬁ&leagﬂrm%cﬂh@mfa&u% Iocoer Rhy sGRaKle GORAHId vAQERE GRS 2

nosepi ece. wear abl e aer osol de i'very apparatus as defined in any one
of cl ai nsacrosd rélzasanmeckdmsmhsay bsasadir is of a size to contain a daily

nunber of 20 doselfefe A A& A%.Fb,lg.sApz An@,tch 5Ag%Q A5. A Al. AYQA {% A . 212 Af

$3 AWvh e u rrmg now a swi actuates the valve 38." Theswitc
kf a\ : A
2P g aba R Pt S AEALC Thalfehoaligha” HeRkaa) Rl SAlars nil o)

AH2Y&r xa0ke dispojee! a{t\é]ngzabca]&ﬂ}:m tectedusiec P, qabeialdal maz belmal . alygataeli ey cau
] ca] caU] ca] ca] cal ca] cal] ca] ca] ca] ca] ca] ca] ca] ca! : E\
" ESEELF UBRAREY)

Lyt g BRRG OVRBACHE saptaleet] cAny spitable spdthonpy At astdal ca

B S?t%%ﬁ%‘s°$41ﬁd9%]e%?bn%§]&]>a€b§% REREERUERSTERR 2) Ca) caj cal cal cal
ca] ca] ca] ca] ca] cal gal; ﬁgh@euﬂaﬁ ahtaldhcal £ acoahvailecsd BalonAt&al talikleshBirl 111
1 2b2222B3 333%}} 44( 5] 555 6a666M/x777188

9| wr mhc” YB$ [foninjedting] tha)acad o therpina] Thé sa]aml] 'vzrcd]/c 6]) cajnmaises achlling]inkt 62] ca]

: a]Eg? ]<ga]e __L@&L&%%CWBB% 1]1%%1}% af'c é]‘%%?‘@éa ths Blhingdnteitda) ca
lcc "a] eal calgBeChl b thtAkR AGRuraLE BF aR FAlGAS §8] 2alidl Gahhal 6L GaAABBBB

CCf CCDWDDEhEEREGEFRR)eGoCGvithithiXrdser vl B vﬁkghbbé]s]dfcsa]tabl]:cfﬂhng]uaa]es dhclafiea] ca]
cal] ca] ca] ca)] ca] ca] ca] ca] ca] ca] ca] cal.ca] ca]calca caLg ca Ul ca] ca] ca] ca]ca! K
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pushbutton 68. Examples of microprocessor units include microchips.

A power supply such as a battery 70 (Fig. 3) is connected to the circuit
board 66 for providing current to the components of the wearable aerosol delivery
apparatus 10 which require energy to function such as the valve 38. The power supply

30  may be limited to a mechanism for seating a battery in the housing 14.
An indicator such as a display 72 is mounted to the front surface 16 of the

housing 14 for indicating dose schedule information to the user. Any suitable display
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positions the valve outlet 56 with his or her mouth while the apparatus is attached to

his or her wrist. The user presses the pushbutton 68, which triggers emission of a
current, which is sent through the circuit board 66 to the microprocessor unit 67. The

15 microprocessor unit 67 causes the current to displace the valve 38 from its original
closed position to its open positi'on. A dose of the aerosol contained in the reservoir 36
is released through the valve outlet 56 of the valve 38 during a predetermined amount
of time. After actuation, the valve 38 returns to the closed position.

Referring now to Figs. 5 to 8, another embodiment of a wearable aerosol

20  delivery apparatus 10, in accordance with the present invention.

In the embodiment shown herein, the valve 38 is actuated by an activation
signal that is received upon detection of the user's inhalation, as will be described
hereinafter.

A conduit 74 such as a mouthpiece or a nosepiece is connected to the front

25 surface 16 of the housing 14 for directing the aerosol into the oral or nasal passage of
the user. The conduit 74 covers the valve outlet 56 of the valve 38. The conduit 74
comprises a tubular body 76 which defines a path for the released aerosol and is
adapted to direct the aerosol to the oral or nasal passage of the user wheh positioned
therewith while the wearable aerosol delivery apparatus 10 is fastened to the user's

30 wrist. The tubular body 76 comprises a first end 78 which is mounted to the front
surface 16 of the housing 14 and a second end 80 for positioning with the user's mouth

or nose. The first end 78 .comprises releasably attaching means (not shown) for
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inlets to enable a ﬂow of air to be established when the user inhales therein. The
conduit 74 directs the released dose of aerosol in a determined direction to the user's
nose or mouth. The conduit 74 also creates a path during the user's inhalation for
detection thereof and activation of the valve 38.

A pressure sensor 84 is disposéd through the front surface 16 of the housing
14 and is connected with the conduit 74. The pressure sensor 84 is connected with the
valve 38 with the circuit board 66. The pressure sensor 84 detects the user's inhalation
through the conduit 74 by detecting air pressure differentials relative to the
atmospheric pressure created in the conduit 74 as the user inhales therethrough. Upon
detection of the inhalation, the pressure sensor 84 emits an activation signal to actuate
the valve 38. Any suitable pressure sensor 84 may be used keeping in mind its function
to. emit an activation signal to the valve 38. The pressure sensor 84 may comprise a
microphone such as for example the ECM60 microphone manufactured by J-Inn in
Taiwan. Such a microphone detects the audio frequency of the sound of the user's
inhalation and responds thereto by t’;mitting a current to the coil of the valve 38. Upon
receiving the signal, the plug is displaced and opens the valve channel connected to the
reservoir, thereby releasing the predetermined dose of aerosol from the reservoir.
Another example of pressure sensor 84 may be the MPXL5010 pressure sensor
manufactured by Motorola, Inc. in Japan.

An actuatable lock 86 is disposed through the front surface 16 of the
housing 14 and is connected to the pressure sensor 84 for preventing it from ﬁnwanted
detection. The lock 86 comprises a pin 88 disposed into a slot 90 and movable
manually between a locked position and an unlocked position. When the lock 86 is in
the locked position, the pressure sensor 84 is prevented from detecting the inhalation
of the user and triggering the aerosol release from the reservoir. The lock 86 is left in
the locked position if the pressure sensor 84 needs not be used. When the lock 86 is in

the second position, automatic detection of the user's inhalation is allowed. The lock
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apparatus in a form resembling that of a bracelet. The housing 14' integrates the
5 fastener member 24'. The housing 14' is shaped to fit on the user's wrist. The reservoir
(not shown) extends longitudinally beyond the front surface 16'.
The embodimeﬁts of the wearable aerosol delivery apparatus 10 shown in
Figs. 5-9 operates as follows. As mentioned above, the user fastens the strap 24 to his
or her wrist. In the case where uniformity of the pharmacologically active ingredient
10 in suspension in the aerosol is needed, the user shakes his or her wrist. The user then
positions the second end 80 of the conduit 74 with his or her nose or mouth and inhales
therethrough while the apparatus 10 is attached to his or her wrist. The pressure sensor
84 detects the 'user's inhalation. Such detection triggers emission of a current that is
sent through the circuit board 66 to the microprocessor unit 67. The microprocessor

15 unit 67 causes the current to displace the valve from its original closed position to its
open position. A dose of the aerosol contained in the reservoir 36 is released fhrough
the valve outlet 56 of the valve 38 during a predetermined amount of time. The
aerosol is released into the conduit 74 and reaches the airway of the user through his or
her nasal or oral orifice. After actuation, the valve 38 returns to the closed positioh.

20 While the wearable inhaler apparatus in accordance with the preserit
invention has been described, with particular reference to the illustrated embodiment, it
will be understood that numerous modifications thereto will appear to those skilled in
the art. Accordingly, the above description and accompanying drawings should be

taken as illustrative of the invention and not in a limiting sense.
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Y(LO%& () - &10%‘)&3 I‘)IOLIJ:SIng comprising a first and a second surface, said first
surface being adapted to be disposed against a wrist of said user with
the second surface substantially parallel to the first surface, said housing
being configured to resemble a wristwatch casing;

10 b) the housing defining a reservoir for containing at least one
metered dose of said aerosol, with said active ingredient under
pressure;

c) an aerosol release mechanism connected with said reservoir
and contained within the housing, for releasing a dose of said aerosol

15 from said reservoir when actuated;

d) a fastener member attached to said housing to fasten said
housing onto said user's wrist, whereby said apparatus is worn by
said user and effective for delivering said at least one metered dose
of aerosol containing said active ingredient into said user's passage on

20 demand, and

e) a filling mechanism communicating with said reservoir for
injecting a supply of said at least one dose of aerosol with said active

ingredient into the reservoir.
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said indicator for receiving said signal.

3. A wearable aerosol delivery apparatus according to claim 2,
wherein said indicator comprises a display on said housing and wherein
said indicated information is visual.

10 4. A wearable aerosol delivery apparatus according to claim 2 or
3, wherein said indicator comprises a warning mechanism.

5. A wearable aerosol delivery apparatus according to claim 4, wherein
said warning mechanism comprises a piezoelectric beeper mechanism.

6. A wearable aerosol delivery apparatus according to claim 4,

15 wherein said warning mechanism comprises a vibrator mechanism.

7. A wearable aerosol delivery apparatus according to any one of
claims 1 to 6, wherein said apparatus comprises a manually actuable
mechanism associated with said release mechanism for activating said
release mechanism.

20 8. A wearable aerosol delivery apparatus according to any one of
claims 1 to 7, said apparatus comprising:

a) a conduit associated with said release mechanism, said conduit
comprising a first end mounted to said second surface and a second end

adapted to direct said aerosol into said users passage; and
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wherein said apparatus comprises an actuatable locking mechanism

connected to said pressure sensor, said locking mechanism comprising a

movable member displaceable between a locked position and an unlocked

position, said locking mechanism preventing detection by said pressure sensor

10 when in said locked position.

10. A wearable aerosol delivery apparatus according to claim 8 or 9,
wherein said pressure sensor comprises a microphone responsive to said
user's inhalation.

11. A wearable aerosol delivery apparatus according to any one of

15 claims 8, 9 or 10, wherein said conduit comprises a mouthpiece.

12. A wearable aerosol delivery apparatus according to claim 8, 9 or
10, wherein said cﬁnduit comprises a nosepiece.

13. A wearable aerosol delivery apparatus as defined in any one of
claims 1 to 12, wherein the reservoir is of a size to contain a daily number of

20 doses.



