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[003] éctive delivery to a patient is an important aspect of any
successful drug therapy. Various routes of delivery exist, and each has its
own advantages and disadvantages. Oral drug delivery of pills, capsules,
elixirs, and the like, is perhaps the most convenient method, but many drugs
are degraded in the digestive tract before they can be absorbed. Such
degradation can be particularly problematic with protein drugs which can be
rapidly degraded by proteolytic enzymes in the digestive tract. Subcutaneous
injection is frequently an effective route for systemic drug delivery, including
the delivery of proteins, but generally suffers from low patient acceptance.
Since injection of drugs, such as insulin, one or more times a day can be a

source of poor patient compliance, a variety of alternative routes of



intrarectal, intravaginal, and pul monary delivery.
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desirable that' powder agglomerates present in the dry powder be sufficiently
broken up prior to inhalation by the patient to increase the likelihood of
effective systemic absorption or other pulmonary delivery.

[006] A particularly promising approach for the pulmonary delivery of dry
powder drugs utilizes a hand-held device with a pump or other source of
pressurized gas. A selected amount of the pressurized gas is abruptly
released through a powder dispersion device, such as a Venturi tube, and the

dispersed powder made available for patient inhalation. Another typical
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coupled to the piston and is movable between an extended position and a

home position to pressurize the gas. An aerosolizing mechanism is included
and is configured to aerosolize a powdered medicament that is held within a
receptacle with pressurized gas from the cylinder. A carriage assembly is
included to receive the receptacle and to couple the receptacle to the
aerosolizing mechanism. A first and a second interlock are operably
engageable with the carriage assembly to prevent coupling of the receptacle
with the aerosolization mechanism. The first interlock is released to allow

movement of the carriage upon movement of the handle to the extended
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[012] Commercially available passive dry powder inhalers (DPIs) often
utilize large carrier particles, typically lactose particles, intermixed with fine
powder medicament in order to facilitate aerosolization. Such lactose blends
produce impaction of the large lactose particles in the user’'s upper respiratory
tract (URT) and greatly limit the practical size of the deliverable dose. Further
limitations of commercially available passive DPls are their variability of
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dispersing dry powder medicaments for inhalation by a patient.
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[016] Embodiments also include elements such as receptacle puncturing
mechanisms, deoccluding elements, receptacle impacting elements, and
receptacle lock elements. Such features or elements can be used alone or in
combination with one or more other features or elements. Such features and
elements can be used in apparatuses for the pulmonary delivery of drugs, or

in any other apparatus, including those not intended for delivery of drugs.
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aﬂmhﬂy of atres psr&tbwtured ane atranged tovimipaelsa eeceplaelet acI e

aed? L oplier BhetTBRRRER pPRREN BOuGR aifgertace

ﬂb@d Sgtemn Qtrﬁétefédérﬁd aragnedtto pecdivena redeptdtl@df priedetermined
IuralltéR: arns | s str %‘i:ture and arrangedt0| at
FONHGWBLISR:| eThe Fy9iem inGluges, AofRwce gves (fiom &

I;raé%w N ahnNGhigeles PokiBse el eorl. cacbogwshe@n e hﬂédelgb[a%%

and arranged to receive a receptacle of predeterm ned
d&?ﬁf?@uﬁhﬁtfﬁé‘wtaq}ﬁ é’%'@é?naﬂn%'t GOPERING @cfirehRair 9hsides

T4 SeddiakiRfr SASdds! AAt Are shRrtePiHaRkRé leé@%bfr'o@ Bidea S first
on a {)OSItI on of the receptacle, wherein

IrF‘5"it'e1@ aiges Qsammtsme@otahesmnd w@eme gemt@m lock: system
Rifetacd wih AfendBikSorifE ARdoRRIL. Of Sides that are

I T'st pal sides, the first
[028] In another aspect, the present invention involves a kit including (1)

an apparatus; and (2) at least one powder-containing receptacle. The
apparatus comprises a support for supporting a receptacle, an outlet, and a
feed tube communicating with the outlet. The apparatus also includes at least
one of:

a mechanism configured to create at least one opening in a wall
of a receptacle, the mechanism comprising a blade having a leading
edge, wherein the leading edge comprises an elliptical leading edge
having a rho value from 0.1 to 0.5;



pai r of sides conprising notches, and wherein the

receptacle |lock systeminteracts with the notches of
WORYEd et acl e. [028] In anot her aspect, the FCI4ERP07/022830

i nvention involves a kit including (1) an appar at us;

and (2) ataldenscluding geviderpermananthi @grange pyithin ¢he Tiged

appar gius conprises a support for supporting a

receptacle, an outlet, and a feed tube comuni cating

with the oatileetptadlecinautingtdevice! satimasl adplirality lof astable

one b TP E SR 0 68Tl e A0y

conpr icétkigg;andl ade having a | eadi ng edge, wherein the
| eadi ng edge conprises an elliptjical |eading edge
havi ng a rgore\%ﬁ’ gler fogkn wsger@ otﬁﬁt. g}tgra&tgogv&tﬁuaqtﬁges of the

devi CeeRptdBr'@AkIein e RBESECIBINaEIaN dUithe @fprisiia fitst pair
receptacle inpacting device that has a plurality of |
st abl ©f piges andasesaath pein &f sidae thas aepsharies thamthetfirstpair of

devi ce.J ' 04, tacl e I ock
vt onRa P TBA R slats CRmEl DR (R o S oot ac o
vib2g]ei n lntstill eectbpt aspest,ths pegseotiinventiorciooipdes armgmbination

Lo 1) 86 eRREE P e S BB MOePRUfieBbo e R} P Hlserted
pAi theChpprdrat@s. C ahpr aspargtut heompriseses ; suppdrt[ o2 Jupporting a

still another, aspect he present.invention includ a
TBRRACIF: FMOLUShR TS5 iybe RN A RETUIT e CHileh (2 & Tedst
shadstr - cont ai ni ng receptacle inserted in the

appar at us. _The agpar atus conprises a support for | |
suppor ti ngi)@ Meshanism| eonfigured to) deateAtrlgas) qngpepening in a

GRAMBN LCRIckpRcW e ighaHishEEompfdingta bRABIhaMYy &f lealiihg
a nechani sm configured to create at |east one opening
igfge, waereinthedeading gdge icemprises aw ehiatical heasingpedas haying a

q'he%lu@qydrﬁ‘@ﬁ Ioegdi ng edge, wherein the |eading edge
conprises an'ePIrdticaI | eadi ng edge having a rho

val ue fr oniia depoclQdifg devjceapetemnehtlydiarrgnged ndtbin the feed

qeérr_anently arranged within the feed tube; iii) a
rd %ptacl e inpacting device that has a plurality of
stabl e iii) a receptacle impacting device that has a plurality of stable

positions such that the receptacle impacting device is automatically cocking;
and

iv) a receptacle lock system that interacts with notches of the
receptacle wherein the receptacle has an outline comprising a first pair of
sides and a second pair of sides that are shorter than the first pair of sides,
the first pair of sides comprising the notches.
[030] In still another aspect, the present invention involves an apparatus
comprising an outlet, a feed tube communicating with the outlet, a mechanism
configured to create at least one opening in a wall of a receptacle, a
deoccluding device arranged within the feed tube, a receptacle impacting
device, and a receptacle lock system.
[031] In a further aspect, the present invention involves a method of

aerosolizing a powder using an apparatus. The method includes inserting a



positions such that the receptacle inpacting device is
automati cally cocking; and iv) a receptacle |ock

WORPEMI¢Mat i nteracts with notches of the recd$ildci2@n7/022830

wherein the receptacle has an outline conprising a
frecentagiaicontaining depoveder intosthe apparaiis, rofating @es pdrien of a

ar{o%ssr‘lgorrélgﬁ tl?@nar‘cﬂﬁer Bﬁto pg{: rt?gfh&]s 3%r][|c§]|qrrlllflésl{n§|t Pn a

dEs conpri Si Re®hot'Rhes
an@.llthplecaepmetap_pbmusar esent i nvention involves an

3@ ratgs co r'S'n?i‘hOUtei Pr{é t ube . -
B oA e 2S et e Brdsent Inyeplidt MwblYRS @ kit caupaaing

tdnfgoReh® fot aés@&&ﬂln?%ﬂ apRarittg The appurhius Micl@des at least an

receptacl e, a deoccluding device arrang ed wi thin the

foutlgt, @ fsed tube erBHLRICAING WA Hhe ﬁ@ﬂe&e@meé agisg %pnﬂgured to
r&sﬁeta%@st'&rekoﬁémgem alvaiLof érieébé;tétflé helieBédledihg debite

present I nvention 1 nvol ves a aerosoI|Z|ng a
psvaneed uithin the fegshiubg: @sreceplacieeimpagting deiges a receptacle

lbﬁ(eg);étém Qﬁ@?\ﬁﬁ%ﬁ(inl\sehdéﬂ&‘isa d?'aﬁgel?b drﬂﬁc?heﬁ%ttelnto an

ratus’, rotatl ouslI ng ati1ve
tapparaltlthfm apmst)llzmg efpother hou3| ng, and i nhaling on a

hpi t he appar.at u 0 2
Tsh P 3B e anbiRer 23R8 nrateh Hhyartof ARG, A Bbisdratus
oo | isigt & sﬁ;?msorafm Qu‘pbwrtilgg anreaennaclat as gutrdste an¢@ariaterrsally
inc es east an.outl|let, a ed tube c ni.cati,n
Aot o8 e peTmugRuGh i e Sulel Tos BRSwEREAR BaLpesa
| Rasiann® pagired o) credt@ldt Rbse ohecepdring an & waII of the
deoccl udi ng device arranged wthin the feed tube,

reeepiaclel dhe rmg@tanﬁgn JOMRIiSinds ar lasist Raviag| 6cl|@a§lyst gdge.
AAkrdh %quadlgé‘“ ?tc'oﬂgwglsfegra Asifsical feﬂemgr@dg“eo Iatnrﬁo

into an appar roso izi'ng a po
stalue frem@t.htao.éspect the present invention i nvoI ves

ar i sj
AadioP s Rolt? 2FOHRE pSod e WBRR inefiipf IRBRES diPafharatus
tadeprismgnalsup@drt fog svapdsrtm@ea reaéptatle, idneuﬁeipanatansnmrrmﬂy
conf | | east

incl e mechani s re o-Create

i RER b SEqang At Mt B Ghel P TRE ERbSARl At 211085
Pﬁé%ﬁan%nﬁlgsohﬁ@ur%detd‘l%mdﬂ@ al 1eeed|ong e@@enl ag ihes Sm tdfiethe
eadl n e | Ses an e Iptica eaq eage
eceRiade. e, DaSTRBIS GANGRreIng, 2 biader beno| 4 Bafing edge.

%%r@iﬂrthé%é‘diﬁg cdfe dehfrieBs ah@l@dlfcbpféadm\gj%dg%shﬂhg a rho

apparatus conprising a support for supporting a

rvaugfrem |0l todhdout | et, and an internally
[035] In still another aspect, the present invention involves a method of

administering a drug-containing powder via inhalation. The method include
inserting a powder-containing receptacle into an apparatus for aerosolizing a
powder, the apparatus comprising a support for supporting a receptacle, an
outlet, a feed tube providing communication between the receptacle and the
outlet, and at least one of:



flared feed tube conmmunicating with the outlet. The

2‘Bar atus al so includes a nmechani smconfigured t
WO E/E1641 | east one opening in a wall of the PCTIUS2007/022830
receptacl e, the nmechani smconprising a blade having a

| eadi ng ede mekhanism configuresidi nepte dg leasbons openingin
Gl B {5EHechetatle” feHREndh Wonbrsiy XYl haAl & dalifo

ijedgenWhe{elri medbadaag\gl\gdgetcbm_rleeﬁs lami ?!Ilpheal %rqadrrgg eta%gedhavmg a
ug- ai er via inhalation e netho
e alie em Biip o

‘a powder-containing receptacle into

an appar at hJ)Ga H65ccRRNIMSEVIGH drearye WEINAT thetfbed ipear at us
conprising_ a support for supporting a receptacle, an

outlet, a HibadeqaMtrCIPHIMRACHNGHeVePnANi cati on bet ween
. the recept F&%?eé’éb‘?aélé‘%cf?%%t@h aAgd at least one of:i)

a mechani sm configured to create at |east one opening
in a wAducthig ahigapleerpioReniag inHbe moAerCOMal It Frecspiagle;
| ade having a | eadi ng edge, wherein the | eading
edge conprises an elliptical |eading edge having a rho
val ueirfhadjng @mlatmo@thﬁtecéic)f the dappacatusli wherdbyi pavder in the
f eed i) a receptacle

a I a tub
AR nblairl BebPGrs S Soitiarstit Acle ook ovstem
qu\s;\kgpr odnastin@nather eap‘éctormel prpsarit g@/e‘nﬂo:}a lvévolves an apparatus
(0] er cont ai ni recept.acl e; an nnal | on a
ROMARSINGc SHPPATh T SUBRPHING. S FerRBiAslsy 3D RHIER 20 1 fred tube
RMIRINIEARINGAWithNhe et aclTRel ép@a}mu@ siser @itiudea38] vhRe
still another aspect, the present invention involves

Resiiopad a@tyge%bwﬁrnegen«@cls Qﬂgp‘bérQU“ﬁb?U%B\% Airifiey fom the
C\rn_@t&ﬁﬂéﬂé 'tc?theacﬁxtl@tiﬁ)r%1 Khs t1iB0gRtHe8Rd ube communi cating

e out e apparatus al so includes a valve
d637]t i orlady¢ieanetbar tasee¢tedbptmcs@tamenm dwmolves guetiter

t g‘éha‘a ”TR&VC {t% IS%%’% | ﬁchﬁla%”hta ﬁ\g afﬁﬁg
e LS 25 biphs Bial hafina e

aspec
md@eewheneln/met Ieadlng ledgé ‘cempasemam ellipticat headirgedgeheaving a

f’ﬁé&gﬁfsrp& gq tﬁﬁe# ncl udes a plastic blade having a

ein the | eading edge conprises an

gbag)pt i aalstill eadineg aeﬂm {haviragern inventivalineves an Spplaratos
038 In s anot her asp ecﬁ t he t|?resen
|Wg¢1%g@1 Eﬂésgugﬁoﬁ'ﬁﬁaﬁ megeptacle, an outlet, and a feed tube

communicating with the outlet. The apparatus also includes a puncturing
device disposed in the feed tube, wherein the puncturing device is moveable
relative to the feed tube to puncture the receptacle.

039] In yet another aspect, the present invention involves a receptacle.
The receptacle includes a lower foil laminate comprising a blister for holding
powder and an upper foil laminate covering the lower foil laminate, wherein
the receptacle comprises a rear portion having two sides perpendicular to a

third side, a middle portion comprising notches, and a tapered front portion.

BRIEF DESCRIPTION OF THE DRAWINGS
[040] FIG. 1 shows a front side view of one embodiment of the invention

and includes an overall height dimension and an overall width dimension;
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i ncludi ng a support for supporting a receptacle, an
outlet, and a feed tube communicating with the outlet.

Wﬂ?@‘)sé%%?rlat us al so includes a puncturing devi GST/US2007/022830

di sposed in the feed tube, wherein the puncturing

dé4djce iKHGrawsbabkea fraitatdendew of tHecerhbedimenbef FI6. 1 with the
punct ur e tBe receptacle. [039] In yet another aspect,
cr%ebrre&é(ﬁ i nvention involves a receptacle. The

L[lempt aCF]EIG I?srwga aa&dmspécgwé \Ji@motaérfemmnl rnhéritrtg the
ister for hol ding powder and an upper foi anin
dBYRIIPR PndrBuStRles, ﬁ?‘g ithe Ica\‘ﬁfrfél”g’ V&Eﬁ"éﬁdnbx hfé'“g it Ve”'ca"y
rcsfh@ab@c&onpri ses a rear portion having two sides
pe endicular to a third side, a mddle portion

ri si G- doshemssanather side petspestiver WAy gfdhe iembodirentrof
Eﬁ§08'ﬂ'. fteshdw N8k RlberihSerted mipie fgﬂt SRf3Lof

e Vi ew o one enbodi nent of the invention
ithe | device aften\ike alovehdiaghbeeli memevesh akdring I@Sﬂﬁﬂ@ﬂ lof the

Spilad Al ol ErGhoct FE IR, RobhQ0E bRy, Sitem

[i@ééﬁvalt'écﬁ 3 shovvs a si de perspect|ve vi ew of an

f th t ' t h t.h
JHAr CaBnd st wtPiBg 997 pPRGeptve, pb Rt Srihopagnt of
the. d%ﬁdqmjstr[aW&ovﬂKé méuthslese @ﬂ@éﬂwrpoﬁtidilﬁof the devnce can

perspective view of the enbodi ment of FIG and
.t}q [iated relative, be tah'@WPé@@B'P&cfPfeth@ Sevice @ﬂ%éh? secentagie has

taenf bgﬂk Dzrlﬂger?éd t hRofRBA C?f aBb e&eérE@s %&haf@aﬂybéﬁd&es

renove Insertion O recept acle, the

PraChIfNG angd rtgargzgjofabmhtth@ "ﬂ@@ﬂﬂt eulet opepags irh@esrygemwe
'a?ldao%to'c ﬂb‘?\g’ofk A@dﬂ% 5 shows anot her side
W O

persp ec r've©vi e e’ 'enbodi nrent of FIG 4 and
[ [D45]st r ftlSs Ghehowishanatioert side iperspediiveuyiperof tbe endiodmhent of

16, heeiiey Bob bt el pidel 8 Saledh ™o Blirbeg e
Idwmft@d beRﬁiedtbtycthe oﬁerlfa?mggktaﬂe'?ﬁeau;og?t ically causes

OB noe 1B Shovicrnaiifercries RRPaEGE. Mot ofhs eos e e
triBes ahB4iRistrilesholy tﬁBQ@@ep@éﬁl’é B&r bé rétRoRRy: spect i ve view

of the enbodi ment of FI G and |Ilustrat es how, after

I o utl G Bethowssanagher e PSISPaElyiceEew afifae @EvROsimeNof

cuesda d%‘tl%?eslﬁﬁ/& tHePboveP B&h BEI d[%]oan {re Jevﬂ%%r
anot her side perspective view o odi ment of
use;
[048] FIG. 9 shows an exploded view of another embodiment of the
invention;
[049] FIG. 10 shows how the deoccluding device and the cutter

mechanism shown in FIG. 9 are assembled together;

[050] FIG. 11 shows how the orifice member and the subassembly shown
in FIG. 10 are assembled together;

[051] FIG. 12 shows how the trigger member and the subassembly
shown in FIG. 11 are assembled together;

[052] FIG. 13 shows how the retainer member and the subassembly
shown in FIG. 12 are assembled together;
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FIG 6 and illustrates how the receptacle can be
renmoved; [047] FIG 8 shows another side perspective

WO M0/BA62he enbodi ment of FIG 7 and il ustratPEI/g()7/022830
the cover can be placed back onto the device after

Uess] [ o48p. F“GShQW_SHM the uppST dwRading i EMSEr Angt ther lower
?c{]g%?ﬂgme by fshbi glrl\ ﬁ}t:ergé%r%Sﬁngl %]dtgégf‘heflo shows how

i'ng devi ce an tter nmec¢hani sm shown
1[054f1 G PE]Gar1<5 sizsvesthbedtheogdtaksemblly O3 @WNFINGE & 113 laodsthe

how t he ri ice. and the subassenbly shown in
Hbassndly shodS T ERR g B aesetioy BBRIRE ' 12 ehove
hoss)t he rtle ggeshomrmw trNEoil §stinguirab rendbassémby shown in
FIG 11 are assenbl ed toget her; [052] FIG 13 shows

HdG- 1hare assempled iageller and the subassembly shown in
bse) 12 ﬁeew%ﬁsw?'h%w the%dwpeh@%%h the &lbélséeﬁlBRtV%oWhVih

the ugper beari ng menb | ower bearing rrenb
Gwit6 iare s3semidechfogeti®sienbl ed t oget her; [054] FI G 15

zlhgﬁ’gse rert hg Wﬁsgq ¥ X W0 hblsi %E_\Hberﬂlgeraé%"t torsion

shown 1 n ar e ass ed together;
[EpEiBY sSROWN mBIG;f&ms dssembled tegatherspri ng and the

U2 G ol it PR b A s e
SsuibasmﬂdyyhsdmmFllGn 1BIe(r3e aiﬁerahsled amﬁimj ed together;

Fl ho how t he, bottom hou ng, nenber
LR o LT, 2B 008 o the BFk prea5g atihihie dioEraaply Shwn
t,ﬁgqa(ghgare[&ggﬂnbl‘dd% étleshows how t he receptacle
rrgactl 2% mechani sm and t he subassenbl% shown in FIG
18 6

Ure SIS sh@WsY Hier skift orripber and g subgsRemBly, shawn

liRekG asdBRbiddo é{ﬁ@,ssenbl y shown in FIG 19 are
assenbl ed toget her; ?060] FIG 2 1 shows how the skirt

ri@otler a‘H@ 2Reshows dwueihis| bodyHaembemnan the subagsembly shown
TEHE £ MM BBA, L 22, shone nwthe booy
d66nbl FIG. &Pesltinmmvs how the subassembly shown in FIG. 17 and the
subassembly shown in FIG. 22 are assembled together;

[063] FIG. 24 shows how the cover member and the subassembly shown
in FIG. 23 are assembled together;

[064] FIG. 25 shows a cut-away rear-side view of the embodiment shown
in FIG. 24 with a receptacle installed therein. For purposes of illustration, the
trigger is shown in both the closed position and the open position;

[065] FIG. 26 shows a cut-away right-side view of the embodiment shown
in FIG. 24 with a receptacle installed therein. For purposes of illustration, the
trigger is shown in both the closed position and the open position;

[066] FIG. 27 shows a partially cut-away front side perspective view of
the embodiment shown in FIG. 24 with a receptacle installed therein. For
purposes of illustration, the trigger is shown in both the closed position and
the open position;

[067) FIG. 28 shows a top view of the cap shown in FIG. 9;

(068] FIG. 29 shows a front side view of the cap shown in FIG. 28;
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[062] FIG 23 shows how the subassenbly shown in FIG
17 and the subassenbly shown in FIG 22 are assenbl ed
WOFIeY #4921 [ 063] FI G 24 shows how the cover ne¥JdrS2¢H§22830
t he subassenbly shown in FIG 23 are assenbl ed
ti6eft her FIG. o@h}shwea op erdvieerspestive aigyy of ¢hg cap gaown in
woef the enbodi ment shown in FIG 24 with a
receptacl e installed therein. For purposes of
i[DTQ)st r aFl@r31 shoavst a repychottos peropective view bf thieecapl showa in
@ﬁéi g'é\;gn and the open position; [065] FIG 26 shows a
: y right-side view of the enbodi nent shown in
0] 24 WG.IB2ashoaseptopoli@y bfitheahddhpietesown infAIG. 9;
ose f illustration,. the triqgger i sho in bo
RHEACT ot pasinomi: s gt side ! B Mo BetetRomomh-Ret .
Zp;shows a partially cut-away front side perspect|ve
vi ew of the enmbodi ment shown in FIG 24 wit
8% pt ac'fl@ i3dsshawsed ffq%rsmcm%wseﬁmnpw@wsofoﬁhe mouthpiece
| dhoWmlif & . the trigger is shovvn in both the closed
posi ti on an 't he open position; 067]h FIG 28 shows a
t{87#1vi eVFI6E 35 Ishowap bottomrview ofthe mouthpieeg phewisin BIG. 32;

B 7000 5. B S My STRE BT Byt e
t322 cap shown in FIG 28 [OEO] FIGhS 1 shows a rear

0
BB 55 sheie ' b ot GrsRie B ghecodhaiare

ighotvh@ F8G. 30)72] FIG 33 shows a front side view of

t he nout hpi ece shown in FIG 32; %073 FIG_ 34 sho
0Tt sifdS- SBoshovseatiaht sideGoss-s ﬁé’%ﬁ‘("h?fu EMEH RA‘?CG
idhofhGh F&8,34:074] FIG 35 shows a bottom view of the
mout hpi ece shown in FIG 32; [075] FIG 36 shows a
0t sifd6. BOeshayss @ﬁ@aanQﬁqmm@&é)e%‘tﬁ/\M'eWnOfF\he mggthpiece

%g@]n "EIF% 5327 shows a top front perspective view of
t p

e nout hpi ece shown in FIG 32; [077] FIG 38 shows a
riDEHt si BIG. Aoshowsatopotiew bEthedetaires s 0 hpFlés &; shown

i[HS(ﬁ G I-eié 41 shows a front side view of the retainer shown in FIG. 40;
[081] FIG. 42 shows a right side cross-section view of the retainer shown
in FIG. 40;

[082] FIG. 43 shows a rear bottom perspective view of the retainer shown
in FIG. 40;

[083) FIG. 44 shows a top view of the trigger shown in FIG. 9;

[084] FIG. 45 shows a front side view of the trigger shown in FIG. 44;

[085] FIG. 46 shows a top front perspective view of the trigger shown in
FIG. 44;

[086] FIG. 47 shows a rear bottom perspective view of the trigger shown
in FIG. 44;

[087] FIG. 48 shows a front side view of the orifice member shown in
FIG. 9;

[088] FIG. 49 shows a bottom rear side perspective view of the orifice

member shown in FIG. 48;
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[078] FIG 39 shows a rear bottom perspective view of
t he nmout hpi ece shown in FIG 32; [079] FIG 40 shows a

WOA9898%1of the retainer shown in FIG 9; [08FCTAZ07A422830
1 shows a front side view of the retai ner shown in
H0&2] 40;FIGO$0] shomE. a40p §l®/\gerape¢tymvi@4/@é the orifice member

cr - i view of the retainer shown in FIG 40;
[%@% 'é?@ shows a rear bottom perspective view of
t[0®0]r et aF&r51sstaws a froRd side diew ¢fGBE Hebtdhudidg mentbes shown

t.ogvéiiw of the trigger shown in FIG 9; [084] FIG 45
dAENE & front side view of the trigger shown in FIG

4691][ O85FIG| 62 showsoWsp deft @Rief Viewt ofp S B&Edcluding’ hsber
of the trigger shown in FIG 44; [086] FIG 47 shows a
rPRWNAB G ber spective view of the trigger shown in

Fb$2) 44: FIO A sHolWe a BB VP ¥Ptha dulteiteshdiisid isR¥wvRfin FITS 9;
G 9 088] FIG 49

orifice nmenber shown in FIG shows a
HB9Yom rid&r 54ishewsea fpelcside wiew efifhefcuttRemeehanigna shown in
5. shown in FIG 48;[089] FIG 50 shows a top side
perspéective view of the orifice nmenber shown in FIG
4894][ 090FIGFI &% dhowss laofront sideorarossi-sketion eviewf of Hbe cutter

S’ﬁ%é@?nrxs% g%"ﬁ?%? §§;Owei/vno1l‘:l ?hegaeggglltdrlng‘ mgﬁber
qbesin i rFIBL G6 shdws haaRfontFhiéw b8 thehowtteramechanisne\whown in

tsi_ﬂgmég_tter mechani sm shown in FIG 9; [093] FIG 54
a front side view of the cutter nechani sm shown

i09d]! G M. s70MblvsH Fightdide iewsofathe rcatter FiedBanism shown in
cross-section view of the cutter mechani sm shown in

Hil8. 583: [095] FIG 56 shows a bottom view of the

e, ELSBSAEBOUD L B o JPS]nl octha
shown in FIG. 53;

(098] FIG. 59 shows a bottom left side perspective view of the cutter
mechanism shown in FIG. 53,;

[099] FIG. 60 shows a top view of the upper bearing member shown in
FIG. 9;

[0100] FIG. 61 shows a front side view of the upper bearing member
shown in FIG. 60;

[0101] FIG. 62 shows a front side cross-section view of the upper bearing
member shown in FIG. 60;

[0102] FIG. 63 shows a bottom view of the upper bearing member shown
in FIG. 60;

[0103] FIG. 64 shows a top right front perspective view of the upper
bearing member shown in FIG. 60;

[0104] FIG. 65 shows a bottom rear side perspective view of the upper
bearing member shown in FIG. 60;

[0105] FIG. 66 shows a top view of the lower bearing member shown in
FIG. 9;
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FIG 53; [097] FIG 58 shows a top front perspective
view of the cutter nechani sm shown in FIG 53; [098

WO 2808/546Qdhows a bottom | eft side perspective WA W%%WOZZ%O
the cutter nechanismshown in FIG 53; [099] FIG 60
qnm@ a FIGp 67 ehows & frentisiger viewaof the hewdrebearingumenber
FIG ) L@]%O] FIG 6 1 shows a front side view of the

FHgur '65 menber shown in FIG 60; [0101] FIG 62
qorow a FFIGoﬁB shiods afrostsside ctasesevfianwiew dfttbe lgwerrbearing
bearbn rrenbeFéh%;n in FIG 60; [0102] FIG 63 shows

BIPELIHANNR, F e upper bearing member shown in

Fbfes) 60; FIGO 50 3HholtkG@ bbtors Wk oft tHeOlpwet 8BAriig M@inber shown
pers(gectlve vi ew of the upper bearing nenber shown in

[0104] FIG 65 shows a bottomrear side
ﬁimectmfsglwsfmgé rrdggs.aﬁww HERE I dYebrBRARAE niEhtM? shBwn

G "60; ows a top view of " the | ower
beEiGrﬁﬁ menber shown in FIG 9;[0106] FIG 67 shows a

DL B, e 4 b U FRIA RO o o
dreasagmnbemhuwa\m BfG.td6e | ower beari ng nenber shown

[ G ; J.0108] FI.G, 69 sh bot t

B4l S odB: 78 SR SRis o4 Vs Peiiech iR Y of tod Bver
Hearifg tndnhisditshaivelen FIGBEDT the Iower bearl ng menber
shown in_FIG_66; [0110

D peF o shoisia bkt bhiper ARG
0P | "FIBL @4 shBws [aorilér&]s.d:el \ﬁ?ew& tI%‘@dhﬁ/ ReRbet emmﬁf FIG.

si de perspective view of the |ower bearing menb
siwn in FIG 66; [0112] FIG 73 shows a top vi ew of

L[0£14p OV IBE FB&hoRR Woht'side GosS-section view of the body member
shown in FIG. 73;

[0115] FIG. 76 shows a bottom view of the body member shown in FIG.
73;

[0116] FIG. 77 shows a top right front perspective view of the body
member shown in FIG. 73;

[0117) FIG. 78 shows a bottom rear side perspective view of the body
member shown in FIG. 73;

[0118] FIG. 79 shows a top view of the skirt shown in FIG. 9;

[0119] FIG. 80 shows a front side view of the skirt shown in FIG. 79;

[0120] FIG. 81 shows a front side cross-section view of the skirt shown in
FIG. 79;

[0121] FIG. 82 shows a top right front perspective view of the skirt shown
in FIG. 79;

[0122] FIG. 83 shows a bottom rear side perspective view of the skirt
shown in FIG. 79;
[0123] FIG. 84 shows a top view of the lock member shown in FIG. 9;

[0124] FIG. 85 shows a right side view of the lock member shown in FIG.
84;
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[0113] FIG 74 shows a front side view of the body
menber shown in FIG 73; [0114] FIG 75 shows a front
WO 298/ eds- section view of the body nember sh&§d/{$3007/022830
FIG 73; [0115] FIG 76 shows a bottom view of the
HOR5] nerfiEx 86Isboms iarfolFright frant pecspestiveryiew of theslagkmember

t i, fgont perspective view of the body nenber
ssﬁ\g)vvﬁ 'ﬁgﬁﬁ%l%p 73; [0117] FIG 78 shows a bottomrear

o) per EEC8T \shows eavboftotnheadbaitle werspectivehoiew ohtHel @ck
73é LOl 8 F.I% 73 shows a top view of the skirt shown
imerpes Shownig 161841 G 80 shows a front side view of
tloe275Ki r EiGhesnshdws|Cright;siddd baPal Ferbss-8ectionholew @f the
front side cross-section view of the skirt shown in
reesptage iMpackinp meraberghovRddE G Yop right front
E[Pg&?eCtFlé? 8y SNV al AgntS&ihé ter tibA Vigvs of tBe rjégééiaéle

: 83 shows a bottomrear side perspective view o
timpastitia membenphawn MIFAG. 88; [ 0123] FIG 84 shows a top

' f h i ; ;
ShP10] e SOChoIBTEEToR"OMB PP 18 kARl Fhiacing
Fhé@nb&rsHoaaPiB|FIGI 83; 86 shows a top right front

ect [ f | ' , N
B3y s o SRS 'l B LB et bl pftfber
wWhewnah FiGesd;ock nenber shown in FIG 84; [0127] FIG
R e b S R oS i g fbota
[ibasinghEmbPsifdvaY G, Baht side cross-section view
of the receptacle i rrPacti n%f menber shown in FIG 88;

[(01329] FFIS. 9 showastop fighsitond ipgespectivg ¥iew gfcthe coil spring
'r__ﬁ%é‘g\mgﬁfll@ é;npacti ng nmenber shown in FIG 88; [0130]

shows a right side view of the receptacle
i[0133¢t i NiGaebehows a top right front perspective view of the torsion
spring shown in FIG. 155;
[0134] FIG. 95 shows a top view of the bottom or lower housing member
shown in FIG. 9; _
[0135] FIG. 96 shows a front side view of the bottom or lower housing
member shown in FIG. 95;
[0136] FIG. 97 shows a top right front perspective view of the bottom or
lower housing member shown in FIG. 95;
[0137] FIG. 98 shows a left bottom rear side perspective view of the
bottom or lower housing member shown in FIG. 95;
[0138] FIG. 99 shows a rear bottom perspective view of a trigger of the
type shown in FIG. 9 in the open position;
[0139] FIG. 100 shows a flow rate chart illustrating flow rates through a
device which does not utilize a trigger of the type disclosed herein;
[0140] FIG. 101 shows a flow rate chart illustrating flow rates through a
device which does utilize a trigger of the type disclosed herein;
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shown in FIG 88; [0131] FIG 92 shows a right front

eraﬁoe(it ive view of the receptacle inpacting r{)e US2007/022830
Wg’n?& #'Fi G 88; [0132] FIG 93 show a top rifgHt

front perspective view of the coil spring shown in
A01d1] 9;: FI61392 shoms ® 4o Miswsofaa tpapctureshfollf lichat a receptacle

PR BED Pl @l Bhelblih aBASRS b Rihe"IRtRned PBlch and
lihustratdsdhe itwag convet ﬁﬂeng's ﬁn&ltt)lﬁb céntef OLateSppénity; 96
JRBT, ° Fifontod FRed Sselliaieicya o "8obaBieporigh e dn

rdppBtatiis Q(Etiordlﬁg sPPRtihvehtigh hef rebb@tabl@tumanearthén@w
housi ng shown in FIG 95; \,&/0137 FIG 98 ShOV¥S
d01431 + "d om"r SHPWS| BeClzv@ye VigW, ©f v RPLAM ¢ PRItIGR: Ao AN

gpbﬂ%‘é a&éﬁr‘&uh@% IRAGENtRINCIMY $HbW! &n inftiad irs@AiRRl pdsltfen of

shows a rear ottompers ective view of a tri ger
dhe reeentagie idadhe appartes. Jhedeadieg ¢den qidke treeaplacle has
1 o) : rt t
RS by 80 cER YR M8 Bl kbl o8l Brom
taurfgge of tfe lolver bytpnzngj meoibes eddbe énont c@r@&d@prfﬁcteeof theltub
ustr

h I t ' ' £l
PR e B e b S Foh el Bty e P B repgprace
tiypectiigsabmbed her ei n_ [0141] FIG 102 shows a top view
Joufh P 6" 1 sy nethss sty St ReFIS s eat shdasyen
hetefrhediaednsértitys bb&ities of the rb@éptéélé yr2d thé beparaReni THESfront
and the center outlet opening 0142]th| G 103 shows a

e ryTage Oyt tul m%m &Bsrrfzqzqma@cp § caRe hem of the
QgEéHté*élégrfwgsc 1@6 b WRovl b parfafif SRS LiBokviSE FaliSiflg

erern 104 cut-away View o
tibetr@ne;ptecleu t_mnpamngzrmapsxbar ato u@sacroov@udcgwrtwardmeagalnst the

g{ﬁ,ﬁi@g& éﬂﬁe?&&% sﬁﬂné nitial insertion po_si tion of

i nto e”’apparatus. The | eadi ng edge of
t[bla45|] ecdijac]IOtS kiaquoaaethér knet—meyl viaw aof rir|Gf 1tOI4eand shows
rec tacl e ce of

(et e R ps el Eehn Y in P ot TR URE GrParms.
Ofhet fiénttdubveRpsdrfaee ¢¥fthé e b@t@l@ﬁtoMH\e? réb@ptaéwmas bawsed the

Caorrrr]1t c?fct}\e %éelgtatcl?c-ze m%argtlgg ngehrr?b(-:fretg?‘ﬁ ve or partlally rotate clockwise
to about the twelve o‘clock position causing the receptacle impacting member
to also move downwards to its maximum downward position against the
biasing force of the torsion spring;

[0146] FIG. 107 shows another cut-away view of FIG. 104 and shows the
final insertion position of the receptacle into the apparatus. The front curved
surface of the tub portion of the receptacle has caused the arm of the
receptacle impacting member to rapidly move or partially rotate clockwise to
about the two ofclock position causing another arm of the receptacle
impacting member to impact the rear curved side of the tub portion of the
receptacle and then assume a ten o-clock position. During this insertion
movement, the receptacle impacting member moves back upwards to its

maximum upward position under the biasing force of the torsion spring;
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I mpacting nmenber; [0144] FI G 105 shows anot her
cut-away view of FIG 104 and shows an internedi ate

WO position of the receptacle into the PCT/US2007/022830

apparatus. The front curved surface of the t_ub£orti on
db147he rféGep0shawhador vewed thehreceptariefshowe in Eéediacl e

PBS | EeTaBa oS dRYf She Rtkh bFle/ doBbELE, SARAKH P,

ng 't cepta | rrpact
dosnwar ds agai nst the bi asi ng force of the torS| on

AL 36,7167 Ao ol oL arenta Ay T 185,

[O830) i OrFICE 111e sheéws Rt agp eighntfnt hide peadpettive viewe of the
front curved surface of the tub portion of the

r’@%@ﬁ?‘ﬂ%ﬁ@o‘ﬁﬁg‘ BudO8 the arm of the receptacle

IR | TaeTBAD&hoWe éT‘BéﬂlaPﬂowad”ég%raH mUﬁt%tmbeamh@ﬁkmosme
to about the twelve o0"clock position causing

reegpecle |feom mﬁmtr@mépwamamgcpm@fdbmml@ &ub,

T B SLRNE Lo SRl o Pkpl i fanans up
ahmbbrthe:tﬂedaUM/am pastdiie feasclutiy meohbshiows t he fi nal
JIEE ot R0 RO et SERT YL g Bk h g dotel i
dfovxttlhﬁ:dgﬁaﬁéirmala‘tlohaﬁpa@md the armof the recept acl e
B e A vl vt seRenbl vl of ik ingfaton
ad?fb*amiﬁs 8¢ MiPbeih BséLaRP oM cﬁﬁér@'ﬁ%ﬁdlé&ar‘@m[orfso

act the rear curved side of the tub portion of the

rl@ bt ade@ dR4 shews arsspiatoed leflside &lprqkf #hexemplary cutter
[HE IS WRich R3RTe! Ried TR YRITRRAIatié Spdfa@R! ac! e

i npact | nmber noves upwards to Its maxi mum
upiesl d dt%ﬁ t125r$hgwa@rtovneevmoémmgltfemm@r@mwhéhqm i1 bl
4i.ng [0147] FIG 108 shows a top view of the
receptacle shown in FIG 9; [0148] FIG 109 shows a
flotse) sikIS. k6whoWstehseation aEvact EIGHt2dnancsiava a 1oi@tional

[Gﬁaxﬁéa gl Floubintgh 87 1B, Bot bR TR ing et GG tne
G oejtadlede perspective view of the recept a](c:: e shown in

FI 108 FIG 1

i % 57 hoth She Hhhs BRN BB 58 Bho PhHh AL,

'sfé'cﬁéné? PeighDasd W BRSerisithsGe mnﬁﬂheﬁafrs tHeeedfecept acl e

tub, and_then up through the center opening of the
r[Qbi%t achle. da§ shexs an explogled yiew of another embodlment of the

invention;

[0159] FIG. 129 shows a perspective view of a mouthpiece of the
embodiment shown in FIG. 128;

[0160] FIG. 130 shows a perspective view of an adapter of the
embodiment shown in FIG. 128;

[0161] FIG. 131 shows a perspective view of a deoccluding device of the
embodiment shown in FIG. 128;

[0162] FIG. 132 shows a perspective view of a cutter mechanism of the

embodiment shown in FIG. 128;
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through the feed tube and past the deoccl udi ng nmenber;
[0152] FIG 113 shows front and side flow di agrans

WO 200%85¢Ali ng total air flow through the inhal &GTEH2007/022830
apparatus; [0153] FIGS. 114-123 show vari ous
dPHE3 - s UG, dd3vshames afparspectiveaiew iohra Bearingamesnhbes aftthe

r different angles and positions;
[%Tg%"ﬂgﬁ}@%%ﬁngﬁ%m@an enl arged | eft side view of an
abodp| arBIGe uBdeshomsch perspective cibwealna tbedy £ dhe entbiodiment

|nhal ati fﬁg ,arat us; [0155] FIG 125 shows a top view
OWHé”E t 8% nechani sm shown in FIG 124; [0156] FIG

J8fes3hovEIGa 136CEHOWS ¥ i prirspiictive Giewl 3f aatigy Shes embodiment
rotational direction of novenent of the teeth which

ihownsiR FIS+ 1¥8: i nl et openings in the receptacle; [0157]
F[bﬁ6|]127Fl@°1@6 QREWEfa tﬂb?spf&;ﬁ@é‘ w I:éfG'a ﬂe%ﬁﬁt%@é impacting

non imti ng crosssectiona ht and
dhemher ofite embedimentshewn in A& déB; [ 0158] FIG 128

S, PHE PSR ShARRE" (SRR T Bieb ey o
aemmmmpntatmmrgntF:I]ﬁ whodi nent shovvn in FIG 128;
E ,
JPEL Tl o aPORCr berpaehEs Vi o Bredy APBERR) e
fd;mmirirrgemi&rmmdgi%. v‘faﬁwF?g a deoccloggi ngF:j(eavi ce of
el "o G d a8 Shond st datiants antbtiaiis Elifing o ar

Gﬂ&ﬁ@i‘\aﬁ@é’ténéﬁ&@‘dﬂah @pﬁér@tusjémhé P6mlont! G 133 shows a

perspective view of beari ng nmenber of the enbodi nent
JALU i (P16 &79 shaws Er'(?erQ]d"F?'@'Or!LBfAfa spiaseeM PR RBect i ve
vi ew of a body of the enbodi nent shown in FIG 128;
[0165] FIG 135 shows a perspective view of a tray of
t he enbodi nRRTARESWRESERIPTON OF; THIE INGENFIQN 136

SORAS, 2 PR SRRERY S5 R 18, MERBHS e shPRARISeRGfor the
pulmonary delivery of a substance such as drugs. More particularly, the
present invention relates to a method and apparatus for dispersing dry
powder medicaments for inhalation by a patient. The invention is also
directed to devices, which can be used in or on such devices such as a
receptacle puncturing mechanism, a deoccluding device, a receptacle
impacting device, and a receptacle lock device or system. Such features can
be used alone or in combination with an apparatus according to the invention.
[0172] Unless otherwise stated, a reference to a compound or component
includes the compound or component by itself, as well as in combination with
other compounds or components, such as mixtures of compounds. As used

» ow

herein, the singular forms “a,” “an,” and “the” include the plural reference
unless the context clearly dictates otherwise. Accordingly, unless indicated to
the contrary, the numerical parameters set forth in the following specification
and attached claims are approximations that may vary depending upon the
desired properties sought to be obtained by the present invention. At the very

least, and not to be considered as an attempt to limit the application of the
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[0167] FIG 137 shows a perspective view of a
basepl ate of the enbodi nent shown in FIG 128; [0168]

WO 2008/053@1shows a perspective view of a skirt MRefIE201022830
t he enbodi nent shown in FIG 128; [0169] FIGS. 139-178
siostinevairéquivalahitsatyr thesscape ofl thenciaigss, reachniungrical perameter

(A OB e B PR MG B gl Lo by
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dhalyapge-nfouexapeitdi 2 raaee IS @Pob 19 ﬁh%H'teﬁq Bds ggemed
t.h (de, fEE%XéM\s 4l 0 345 48l 5 237 I GCERA oftfer YRKICRRNIN the
can be use ih or on such devices such as a
W50@®tacle punct uri ng nechanlsn1 a deoccl udi ng devi ce,
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evice or system ures can be us
||mtrm)mﬂdenstanmngwfﬂiemesappweah&rs according to the
[gven .ion. [0172] Unless otherw se stated, a reference
t ound or conponent includes the conmpound or

qorpnernthedierivsseddd, immigwalidcloasrd are detimethiak ofollows funless
ot her corrpounds or conponents, such as, mxbures of

’%eqjse%taﬁé?rgl lermeh@esih gl giver dhRig ordinery and

"c%@tom iy ad (RdtSRol b5 tRbSE &1 ortiRiaRy SKIF B B! RE Unless
the con ext clearly dictatés otherw se.” Accordi ngly,

uavpeesslyi definedhetein.o the contrary, the numerical
t “
g%ﬁiet Z/—é E:ggﬁ)bflftﬁﬁ that! 8 “bhigapil dr%lrﬂ%é’?%h@%%@& to a

alns are approxi nmations vary
cdepmedition toaidn capebld f being asrogniized @pd dthaigr by @ subject so
a I R ry .|l :
QR%t %g;%ﬂ ow%emgoﬁérggogl%d p;é}/tﬁggﬁ i Fhéag ﬁehfgmﬁl‘sa,mé{.g.,tqﬁj)termlt
alyi indd itbe aledlihadddhtol tree d»fooelqum:heateorhpnoSJtrm sEypbe
cl.ai ns, each, rh merl cal paraneter should be

f the
%t?ﬂ?gfa drqsrplrpplghpr YeRPIY (vber of significant digits

o7 7pr dlmaryerbwuaéd'n@orﬁmmﬁ terisins [1iqlid3gr solid partlcles that
the recitation of nuneri cal

Addi ti onal a
varﬁrﬁUﬁpwﬁ@y 5@ gasi Grpicaly aird, HBisallvias <l resyitpel sctuation (or

dirmg) O UrE ifHaldtlon BENBS.T CAl ;f)é(é'l\}ée%erBWdEr tikier QR be
For "exanple, if a range is fromabout 1 to about 50,

iactyatediby Auiser vbreat.ude, for exanple, 1, 7, 34, 46.1,
361781 O'A A pBWAEF inhalerCis'Y §dVidk thaEis loaded with a unit dose of

the drug in powder form. Generally, the inhaler is activated by taking a
breath. For example, a capsule or blister is punctured and the powder is
dispersed so that it can be inhaled, e.g., in a “Spinhaler’ or “Diskhaler.”
“Turbohalers” are fitted with canisters that deliver measured doses of the drug
in powder form.

[0179] As used herein, the term “emitted dose” or “ED” refers to an
indication of the delivery of dry powder from an inhaler device after an
actuation or dispersion event from a powder unit or reservoir. ED is defined

as the ratio of the dose delivered by an inhaler device to the nominal dose
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range. [0174] Before further discussion, a definition

of the following ternms will aid in the understandin
WOr20p4{&1gtlesent invention. Definitions [0175] RGE/EBP4H22830

used in this disclosure are defined as follows unless
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esarios Sk erndnehs L 20K oD i B RS oS e
‘files k8 absdribed abaidhan s EDAbLtHe drly @dwdiet bompesuﬁérerssw%
that deliver measured doses of the drug i n powder

f(54ring (delivenedapsgya mnewalingl dop@))t erm "eni tt ed dose”
gﬁng A b Ssﬁlen ) “ér??d?/ﬁ)te'r% ’flsté‘ﬁ)o%l# ¥&hpoSiio hat

rom I nhal er “devi ce a ter an actuation or
dympajiysuootalrmxlem than@boat 2dwifermaistute.or reservoir. ED

. £ ned .
(0T o "5 yR B s inelidf AZREIPCL RS, Bler8lp the
prmﬂm dizeretemoft a phsality bhpadiciest typ&aﬂ;)wrt alpolydispeesecparticle

t f E tall
aoPuERo Rk mo0nelne, A aregntse Ot oPBIH sESu M afplies as
\tepdreedd endréif %@ d&ler\MﬂhQ@ By Niasér Rﬁﬁr'aetfﬁn C(S?Inb@tec'l'tHelos
determ ne an val ue, Tjsed herein,

BB B g0 e PEaary, BiTeRss (T Co GRS thervise,
AGhIANIE dpdedel- sarlples BT ddded airddtiyStoethe feRbat iflitheR of the

Sympatec RODOS dry powder dispersion unit. This can be achieved
manually or by agitating mechanically from the end of a VIBRI vibratory feeder
element. Samples are dispersed to primary particles via application of
pressurized air (2 to 4 bar), with vacuum depression (suction) maximized for a
given dispersion pressure. Dispersed particles are probed with a 632.8 nm
laser beam that intersects the dispersed particles’ trajectory at right angles.
Laser light scattered from the ensemble of particles is imaged onto a
concentric array of photomultiplier detector elements using a reverse-Fourier
lens assembly. Scattered light is acquired in time-slices of 5 ms. Particle size
distributions are back-calculated from the scattered light spatial/intensity
distribution using an algorithm.
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[0187] “Cutting” means to divide. A blade may be used to cut a material

such that a leading edge of the blade contacts the material to be cut.

[0188] The “rho” dimension of a conic segment PQ defines the shape of
the conic (see FIG. 179). The rho dimension specifies a ratio along a vector
from the chord (PQ) through a point C to the vertex (R). Point C is at the
maximum distance (CD), measured by a normal from the chord PQ to the

conic segment PQ. Rho is a/(a+b).
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Is the diameter of a unit density sphere having the

sane settling velocity, in air, as the particle. The
WOSHMMEAH ¢ di anet er enconpasses particl e shaf&/US2007/022830

density, and physical size of a particle. As used
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to be cut. e "r Si 0 coni ¢
Lcbapey s hieTas b erpacefast WiR T potke S ol fadng the
%d&h. tolrd rthe &édkﬁ@é'&nb)‘inﬁ&hiﬁg etﬁe aparoabg@ toanry tree tooth)
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Jetessbly.Rhe regentacle regiams %tﬁ@ﬁ (ﬁﬁﬁhﬁﬁ %?%P%B’é{"e(@ﬁ)'“ the
r%%%l’é’t@sdaﬁd’ u%t%!a‘?fl" @Eg £%Ié %Jﬁn& %é g@;%rﬁgﬁ%hﬁo@één\k&tlcany
to a lower posmon wherein the receptacle is punctured and also to an upper
or retracted position. This degree of movement should be sufficient to cause
the foil of the package to be punctured. This generally occurs when the foil is
locally, i.e., in the vicinity of the tooth, stretched beyond its ability to resist
plastic deformation. When this occurs, the tooth punctures or tears through
the foil and causes the torn edges to bend inwardly, i.e., into the tub of the
receptacle. Alternatively, in other embodiments, the torn edges or flaps bend
outwardly, or one edge or flap can go inwardly and the other outwardly. With
the penetration depth of the tooth maintained, the tooth can then be moved
across the foil surface in any geometric pattern whereby a side leading edge

of the tooth essentially separates the foil. In this embodiment the tooth is
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[0189] One aspect of the invention relates to a

nmechani sm configured to cut or tear materials. This
WEMEHSIEY the present invention may be used fdICTRESp07/022830

any application in which cutting or tearing is
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tooth). Preferably, the Teceptacle remains static
(faghiem e Thisaneamens fomsene ) More Bfshapedriaieligpeniags in the
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e ADORITIANS P PHORBNINGSYRPRatiS UFyT 5 Ayt otation
W@'nﬁ?%@v%re Bf‘?hé Rl E5 PG Softhe f dABE r&REniHY, WI@H ¥eccurs

or one edge or flap can gdo Inwardly and the ot her
doiemallgl y. Wth the penetration depth of the tooth

o3 & NQffoubh fessQbfer e thd fveRforTMbGRver, does not preclude
using cutter/opening systems of the type used in Diskhaler® and Diskus®
(see, e.g., U.S. Patent Nos. 4,811,731; 5,035,237; and 5,590,645, which are
incorporated herein by reference) in an apparatus of the type disclosed
herein; particularly in combination with one or more of the other features of
the apparatus described herein.

[0193] In one preferred embodiment of the invention, one or more teeth

creates one or more arc-shaped inlet openings in the foil using a plowing
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across the foil surface in any geonetric pattern

whereby a side | eading edge of the tooth essentially
WO B the foil. In this enbodi ment the todtH/US2007/022830
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into a material to be cut or torn while at the same time moving through a
cutting or tearing arc.
[0195) In a preferred embodiment of the invention, the shape of the tooth
at the plane where it cuts or tears through the material to be cut or torn, e.g.,
foil, is a balance of not too sharp (such that it cuts, not tears, but is subject to
wear over time) and not too blunt (such that it creates an uncontrolled tear in
the material to be cut or torn). For instance, an elliptical leading edge of the
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herein; particularly in conmbination wth one or nore
of the other features of the apparatus described
WRS088/4516210193] I n one preferred enbodi ment of PCH&IS2007/022830
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at

Theeflitug @@(asarr@t:@ntaﬁg i s rintgy theaaprATatus (see
BHCPIRSd g 1A DIT RISl R AR RRRERRA Lol SRy
apenhibesdmig packagervhangatrotasyghotioncist appligdoto tweahalngs or
qﬁro%sing parts of the apparatus (see, e.g., FIG. 5). The actuation of the
apparatus creates several holes in the foil lidstock (see, e.g., FIG. 102). Air
inlet openings are formed to allow ambient air to enter the drug package (e.g.,
the two arc-shaped openings in FIG. 102). An exit opening is also formed to
allow the drug-entrained air to exit the drug package (e.g., the central opening
in FIG. 102). In some embodiments, tooth or teeth is/are used to cut or tear
one or more arc-shaped air inlet openings by descending, e.g., rapidly, into

the drug package, then moving through an arc, and then retracting completely
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[0195] In a preferred enbodi nent of the invention, the
shape of the tooth at the plane where it cuts or tears
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e apparatus actuation
tThe tooth shape also does not require any side pulls or other complications to

the injection mold design. As such, the tool will require less maintenance over
its lifetime. Non-limiting examples of a support member or cutter mechanism
having such teeth are shown in FIGS. 53-59 and 124-125.

[0201] The blade or cutter mechanism of the present invention can be
used in any device that is configured to cut or tear a thin layer, sheet, or film,
such as a foil. The invention also contemplates utilizing the blade described
herein on devices that include one or more features disclosed in
WO02004/110539, WO03/086515, WO03/086516, WO03/086517, and U.S.
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apparat us creates several holes in the foil |idstock
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SRS PBAEHE e oElED S kg o, Even
dontiverathes cutter mechanism described herein (or portions thereof such as
the tooth or teeth) can be used in an inhaler described in US 2007/0068524,
and more specifically can be used in place of the foil cutter disclosed in US
2007/0068524, whereby the disclosed device uses aspects of the instant
invention to open a receptacle containing a powder and having a foil lid, e.g.,
by tearing the foil. Additionally, the cutter mechanism described herein (or
portions thereof such as the tooth or teeth) can be used in an inhaler of the
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punch and stay in position during |nhalat|on and (3) punch, rotate, and stay in
position during inhalation. Also, rather than being made of plastic, th<e cutter
mechanism may be made of wire stock, or by metal injection molding, sheet
metal stamping, or sheet metal stamping and grinding.

Deoccluding Device

[0204] Another aspect of the invention relates to a deoccluding device,
which may be used in any application in which a deoccluding a tube is
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in an inhaler described in US 2005/0279356, and nore
speci fically can be used in place of the foil cutter
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svorliy contact, less friction results, and the dewce typically operates more
smoothly. The deoccluding device can also create an exit hole or opening in
the receptacle (see e.g., the center exit opening in FIG. 102), thereby
eliminating potential misalignments of the exit hole in the receptacle, e.g.,
blister pack, with the drug exit tube in the apparatus.

[0206] According to one non-limiting embodiment of the invention, the

deoccluding device provides active deocclusion of the drug path upon each
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when the nozzl e and the powder are noved in relation
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The deoccluding device may be a wireform, e.g., metal wireform, such as a
stainless steel wireform. By utilizing a single simple wireform, e.g., a bent
wire (see e.g., FIGS. 51 and 52), the device can provide multiple functions
while also ensuring that the total part count of the apparatus is minimized.
This results in a corresponding reduction in the cost of the apparatus. Of
course, the deoccluding device could also be a molded member, such molded

plastic, and can even be formed as a one-piece member with one of the
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be configured to actively deocclude the feed tube upon
each actuation of the apparatus to ensure the
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automatically cause an opening of the drug package when, e.g., a rotary
motion is applied to two portions of the apparatus (see e.g., FIG. 5).

[0211) As discussed above, the actuation of the apparatus allows the teeth
to create several holes in the foil lidstock thereby forming air inlet openings
allowing ambient air to enter the drug package. Furthermore, the deoccluding
device can form the exit opening in the lidstock which then allows the air
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[0207] Thus, the invention provides significant
advant ages over conventional inhal ation devices. For
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[0213] The wire diameter can be sized to properly form the hole or opening
in the receptacle and also perform the deocclusion function efficiently without
significantly obstructing air flow through the device when retracted. For
example, the wire should not be made too small in diameter so as not to

propagate an uncontrolled tear in the lidstock and should not be made too
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not limted to a wire (or round wire) and can have a
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[0215] In one embodiment, when used on an inhalation apparatus, such as
on the apparatus described herein, the impacting device can be compact and
can be made with only two additional components to the apparatus part count,
that is, a torsion spring and an impacting member. However, the invention
also contemplates using a single member which includes or performs the

functions of these devices. The level of impact on the blister pack can be
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e.g., about 2 mm either during or after it initially

ex erl ences rotary notion. The vertical sides of the
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Fady Sb@skemhiet  Be exalametdowomegﬁ G be configused taiprovideean
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di f h
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r less. FIG 112 sho ugh t he f

i A DB e b iarrEck B Slect e wlFed o Brouse e Frdtiyh force

|fPRe tacheatPg tﬁseeﬁbéc Fer bxaagik @ngblagnbweév.ce can be
Anot her aspect of the invention rel to an
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ppa!’atﬁ@%sger 0! SSSFIE% baeé% L{&H%WGC R then be used to allow
mechanical advantage to drive the device and compress the spring. This
configuration can eliminate the need for additional devices such as metal
springs, which provides a cost savings in materials and assembly costs —
especially in high volume production. The requirements for the spring are
compatible with a molded plastic beam incorporated into another part in the
assembly, thus the total increase in part count can be a single component. In

other embodiments, a metal spring is used. The lack of a need for resetting
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According to one non-limting enbodi nent of the

i nvention, such a device can particularly be utilized

WOrRWHB &3 par at us and/ or method for aerosol i zi R§TAS2007/022830
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Side a1ahe axbios o caes 4 hasiag phhertidcbed Bds Bieids o
IPSKEWEEBhe RSt a9 inathiti el aheencab Bar dbusted StUQhe

as on the apparatus described herein, the i gﬁact in

$ats ebthedipstrnd AR uPwATdSs bX1? REingadevarobas ehihg Wil can
ﬁﬁﬂ bé %h Gregneyest 5?5lﬁstt§ gﬁE&ﬁé@&%d&aﬁat ?SOHNhe same

a torsion Spring an an |n'pact| ng menb
mna/es the tap ohiherblistan mcgonmreﬁbt H’t the a@naﬁgtua "Viewed

S1P1. TR e b 6 gL HORTR - heharGhb 28,
;FaGk1Trxa)n Afsﬁhelbhsteeplactkos frisevted ;mtb thee a;malratum @fefadﬁig edgerof
e e i no o, li er
SRR plot b ey Bbetane ol dhe on28ior e WAce! st e MCH Ao

b@tal@(%ebe@gy AesalE®R107). can cause the povvder to
b1 | Aprda I pro AP I TSCamPEAmENL SaERdebe phBegpieel
TR RdVRaE thofth é’thhleCéwd?Wﬁndﬁecéf&?&% fe ueau.ﬁgtéo@e sfotheeflister

pl astics conpatible with high vol ume manufacturing

ek @6Vt isdnsgltedaintothesrRPasus §sae ek, BKzi 11p) asé@fﬁsw@a to
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GRY8 tRS a%g%tuc’so(s%%, %%.,”ﬁb.ﬁ%%‘.i rl&ggm?%s?lfurther sliding into the
apparatus of the blister pack causes the wheel to rotate (see FIGS. 105-107
and 116-119). As the wheel rotates, the end of the contacted lobe moves with
the blister pack or receptacle and along the horizontal surface above the
blister insertion slot. All the while, the wheel is biased upwards by the spring
(e.g., a spring of the type shown in FIG. 94). As a result, the wheel is caused
to move downward or away from the horizontal surface. This movement is

guided because the axle is movably disposed in the retention slots. As the
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adj ustment. The device can al so desirably be

configured so as to not require resetting by the user.
WROBYIPd to one non-1inmiting embodi ment, the PCT/US2007/022830
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resettingthe device can al so reduce the potenti al
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birte cforeswitlatheae maxaladfl thie bgceptdute fremdghe appéaratusGee ietg., FIG.
?ﬁf:%y u%aiirgmg)a ttring‘tgedD &Rééﬂj Pe?ngvra 8? t%ebo?lgtte(g rglaa(u(rzgrg 8gcu?feasily.
This is because the tri-lobed wheel does not need to rotate in an opposite
direction very much to allow the tub to slide past. Furthermore, by making the
three lobes on the wheel substantially identical, the device can end up in a
position which resembles the initial starting position, even though the wheel
has turned 120° each time a receptacle is inserted. In this configuration, the
impacting device ensures that no resetting of the apparatus by the user is
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apparatus or a portion thereof. Slots in these ribs
can constrain or limt the overall novenent of the
WRA08/¥161he wheel and also allow it to ride uf@AE2007/022830
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w | |

[0223] The receptacle lock system can be configured to prevent relative

rotation between two portions of an apparatus unless a receptacle of
predetermined configuration is properly inserted into the apparatus. This
feature increases the likelihood that the patient will be successfully dosed.
The receptacle lock system can also preferably allow relative rotation between
two portions of an apparatus when a receptacle is not inserted into the

apparatus. This can allow the user to become familiar with the operation of
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resenbl e the upsi de-down "Y' when the blister pack is
inserted into the apparatus hal f-way. Further
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[0226] Non-limiting examples of receptacle materials include those
disclosed in U.S. Patent Nos. 5,689,275 and 6,270,869, which are
incorporated herein by reference. Suitable foils are commercially available,
e.g., from Alcan Inc. (Montreal, Quebec).

[0227] The invention also contemplates an arrangement wherein the

receptacle is supported in a mechanism for advancing a continuous web (e.g.,
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on the blister to induce vibration. Lock System or

Receptacl e Lock System [0222] Anot her aspect of the
WORHRSIOH rel ates to a | ock device or system PHAYIE2007/022830
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i.e., when the patient stops inhaling, the trigger is biased back into its original
position. The valve will usually reset at valve pressure drop below 5 cm H,0,
such as less than 4 cm H,0 or less than 3 cm H;0.

[0233] Typically, the trigger is also self-deoccluding. The opening and
closing of the trigger prevents powder from accumulating thereon. The Shore
A hardness of the trigger usually ranges from 20 to 60, such as 30 to 50 or 35
to 45.
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an apparatus unless a receptacle of predeterm ned
configuration is properly and/or fully inserted into
WOREEBeHat us. [0224] According to one non-| i MATG007/022830
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Rfperit, AL ShEN DL R aRER Trdprest et i Pollssde o
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Al can Inc. (Montreal, Quebec). [0227] The invention

ayosk With & reRpIval €eviae. ar r angenent wherein the
[0236] The invention also relates to the pulmonary delivery of dry powder

medicament such that an arrangement for efficient and repeatable powder
fluidization and deagglomeration is combined with an arrangement for
providing, through airflow control, enhanced consistency of lung deposition
within an apparatus powered by the user’s inhalation effort.

[0237]) A passive DPI (dry powder inhaler) is a man-machine system
including the powder to be delivered via pulmonary route, a delivery device
(i.e., an apparatus of the type described herein), and the user. The user, who
supplies power for the device through inhalation effort, tends to be the source

of highest variability. It is therefore desirable to control the user’s inhalation
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receptacle is supported in a nechani smfor advancing a

conti nuous web (e.g.,a strip or disk), which carries a
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| ocation. Non-limting exanpl es of such devices are
diusk | thaé denengy. Bovited . fokopovede0ee@solizatine aing cflays ate  of

Herdbisy BB B e BGE W ol BOABRLE G4 A8 Gl TG
Ssrm\;etm Qi_ﬁ_ rt}fgéelehwy:rabpanatuagisatgﬁrlbﬁ:ggltggmowger medicaeent
‘<esitenty & b S oEF apiusod i AEGERAIE” Sk puelty

ahay bé Qﬁ‘éésru%ﬂ b @iné X@ﬂ&!eﬂﬁbﬁldno of FRFOW |ndlicaRngfeeRaction of
t hrough t he val ve. non-limting exanpl e of the

tthe gaeiPselizedhpanden having. paricle iz Eley angivednkyediold.
0@3 Idaﬁy tthe Qﬂiﬁ{ary %ahféleﬁﬁ%l i swﬁmﬁaw RinafBdtrani the tfeshold

open’the trigger, a threshold vacuum
msedéerrléPlﬁuBier@‘@r%pﬁﬂﬁ isdnost @ften afunelion oftagslanerationsiate,
t t
‘Héjras ; Eagésdfétﬁ?_&t%nuéf@gh%leﬁcg afaa?‘é & p%rﬂ'r'i_’a n? r%éi‘@épeQ
rmldmerstnomfmamplswmm partmlaslﬁ hemblelen)fmmmmatm piRGde

18 cm HoO 1 g 30
RUpEPTEoS QBRI RS Frdas ey FEF 2 s HiRissly aggiomerate
!st?te,oitl&it Iﬂglﬂ?teffm:ttvb to emmt ﬂw_lqthaemsnihﬁan?tfuacttona?td) twto distinct,
I Nt er | en var | u ri r un |

b eBensagns | Thauehy et Stge (0. PeioSSiaton T oy fowaer
F|S5QizBHGY it Ss Aehdddetorprddles bl si@.gé@ﬁé’rb@ﬁ aktRldshst prifier

i ndi cating correct inhalation. Anot her function
dgnedigament; gan aik streame &iignorEased taggiqmoamn state of the

R HHEGELHOR 8o Wb IRBIUREr PR Fbfol | Merelore, a

raction and increases the anount deposit
|seco|h¢ Staggs mdy0 23 | utibized | and oishedesignated oheref ashe”owder

d
B0 R bbb YR B g o v o
dﬂealcap d ORh2perchetaye i afgagglorseratagsi o Isynatlat aggibmesdtey or
or self-c el,imnpates the,.need f

| L ool .
RoBERD 8o, REMeRY (el dhel PoRikh DihdobaRuRE el *be
La&omguﬁbr%dktméu@ﬁtsthéaﬂn§tam|§\|/vs Nharbulegt difflows | Inlggaftlohs or
i ased back into its origina 03| 0 val v
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|ﬁjwdﬁgtlonri¢&0w% y ﬁ’QWQﬁHDQ?QQ?fﬁQFQﬂPnt he

R%ér%ger EFEYSNbE (RONEGE HEWERrASEHEHIALSN HepBRES IR -paH BN
inhalation flow patterns. For instance, it has been found that high value of flow
increase rate, or FIR, is desirable in accomplishing the Powder Fluidization
phase. For instance, the peak FIR often exceeds 5 liters/sec?, such as above
10 liters/sec?. The peak FIR may, e.g., range from 10 liters/sec? to 50
liters/sec?, such as 15 liters/sec? to 40 liters/sec? or 20 liters/sec?® to 30
liters/sec?.

[0239] It has also been found that, once airflow is initiated, controlled flow
rate provides both more consistent powder deagglomeration and more

consistent flow to control pulmonary deposition. For these reasons, the
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A hardness of the trigger usually ranges from20 to

60, such as 30 to 50 or 35 to 45.[0234] Non-limting
WOAMIEe210f val ves include those disclosed i nRGT4]S2007/022830

Patent Nos. 5,213,236; 5,377,877; 5,409, 144,
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which is incorporated herein by reference.
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rrurftl pl e dosage cont al
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et Tt FRVPE e o mPRdR 26 s oaagpmerates or
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arrangenment for providi n_? ﬁt hrough airflow control
I

dmfahced\q,cerfgn%tt@m BeniittpgdepBedimesh t(heteis Peqyided an
%Fﬁi‘&&%r%’é’i&&& ggya td&ﬁxd'é?é’d’ n?edidéhf&n@w%h &f b QYdssive dry

assive owder i nhaler) 1s a
w@tlmﬁmmexmplﬁ@ ot srechydsmines are shewn in FIGS. 1-

qfl M’ 1 ,egnd : 1@89f§8r.m R Ysdd HEFeln,atth!e'rMeﬁyss%V hfeans that it
requires patient inspiratory effort to generate an aerosol, in contrast to an
active inhaler which utilizes a mechanism in the apparatus to create the
aerosol. The drug product is packaged in a receptacle, e.g., foil blister pack,
which is opened by the device and evacuated using the user’s, e.g., a
patient's, breath. FIGS. 108-111 show non-limiting example of such a
receptacle, which happens to be a foil blister pack.

[0242)  With reference to FIGS. 1-9, and by way of non-limiting example,
the apparatus can utilize two main modules or component assemblies, i.e., a
receptacle preparation module and an aerosolization module. The receptacle

43



(i.e., an apparatus of the type described herein), and
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e Che BERED. J1hi' EislcrBfsdnng ¥t iR Boflgoe
|to tiearebys taprdvée blister pack evacuation efficiency and reduce variability in
emitted dose. The emitted dose of the present invention is typically at least
60%, such as at least 70%, at least 75%, at least 80%, at least 85%, or at
least 90%. The standard deviation of ‘the emitted dose is typically less than
10%, such as less than 7%, less than 5%, or less than 3%. For example, the
emitted dose may range from 60% to 90% with an RSD of 3% to 10%.
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liters/sec 2, such as 15 liters/sec 2 to 40 liters/sec
2 or 20 liters/sec 2 to 30 liters/sec 2. [OZSSJ It has
WO 288%5deH found that, once airflow is initiatd&§T/US2007/022830
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the inlet openings. FIGS. 126-127 illustrate one non-limiting rounded
configuration for the leading edge of the teeth 80t.

[0245] When the mouthpiece B has been rotated approximately 180° and
clicks into place, the apparatus is ready for aerosolization of the powder in the
blister pack. To aerosolize the powder, the user places the mouthpiece B,
and more specifically the upper portion thereof, between his or her lips and
creates a seal. By way of non-limiting example, the mouthpiece B shape can
preferably be designed to be optimal for a wide range of mouth sizes and user

preferences. As the user creates a vacuum (indicated by arrow in FIG. 6) in
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aerosol . The drug product is packaged in a receptacle,

e.g., foil Dblister pack, which is opened by the device
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3855l SRR RN LR 5o 20 o
QN diteriminstes SECIG asdjesstthas QviE jemi WRON/liter/minute, or less
than 0.10 (cm H20)*/liter/minute, at a flow rate of 40 Lpm, and typically
ranges from 0.15 to 0.21 (cm H20)"/liter/minute, such as 0.16 to 0.20 (cm
H20)*/liter/minute or 0.17 to 0.19 (cm H20)*/liter/minute at a flow rate of 40
Lpm. The bypass air enters the apparatus and passes through a plurality of
holes 80e (see FIGS. 53-59), in the receptacle puncturing mechanism H and
also serves to focus the central flow of aerosol. The number of holes may
range from 2 to 10, such as 3t0 9, 4 to 8, or 5 to 7. The hole diameter

typically ranges from 0.9 mm to 1.4 mm, such as 1.0 mm to 1.3 mm. The
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stores energy via the spring O which is then rel eased

to create a sudden inpact on the blister tub. This
WE2088/95d631p0sen t he powder in the receptacl e QR(JI/US2007/022830
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(approvimately 0.34 inches. In this regard, the trigger slit length typically
ranges from 50% to 80%, such as 60% to 70%, of the diameter of the active
(non-clamped) portion of the trigger.

[0250] One function of the trigger E is to ensure consistent and uniform
dosing. In this regard, assuming the trigger E opens, the trigger E opens at

generally the same threshold vacuum pressure regardless of the user or
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bl unted) | eading edges to facilitate controlled and

consi stent propagation of the inlet openings. FIGS.
WO2808(6516%1| | ustrate one non-limting rounded PCT/US2007/022830

configuration for the | eading edge of the teeth 8Q.
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dube iFdedegsr netserden mﬁe@ce@talepcﬂ; tfh‘t%@@twe{m éhey pegsst sface
3t be ﬂeﬁ%ﬁ@rrﬁb‘lhﬁeouﬂ Rfﬁt‘HQEe'irYgérth' Mr?@fa@@ﬁw@ﬁ%wrm the feed

first pathis rou Ister itse
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the .feed tube, through an orifice (e.g., through
®Yopeni ng of menmber F) and the trigger E and into

E[gﬁswsﬁfﬂﬁrs| liﬁ@?rnvérﬂrohgﬁroﬁmé efor | @dﬁéatﬂlarcltlﬂted dry powder
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Thus, in one embodi ment, positioning the trj

sigsariosd imb-$ o PepisieIa Anpication Neer r eaul 1 S(At@Mey Docket
?\??Q%OQ%% ff?éh Bncﬂf?r‘@ﬁﬁ heP&ith M(ﬁ\eg‘}hc&‘gﬁrﬁted FweHjW by

aced tream receptacle
trb&rerroeggerthlirewé qbbapedranpssmae@m@bdthe véthed tieycpayder

%gas%ﬁéfgl ?rbooc{mrtgﬁ coHprrgﬁ'lnSrmEpeVr‘@ t%yr\]/r?etlght from about 60%

to about 95% insulin; and from about 5% to about 30% buffer; wherein when
the composition is dissolved at a concentration of 1 mg/ml in distilled water to
form a solution, the solution has a pH greater than or equal to 7.5.

[0255] In some cases, after the powders are filled into the receptacle, they
are conditioned as described in U.S. Provisional Application No.

(Attorney Docket No. 0312.PRO), filed concurrently herewith, which is
incorporated herein by reference. The present is generally used with dry
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[0247] The second path is for bypass air which is
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sof non-limting exanple, the air flowthrough the
receptacle Q can be approximtely 40% whil e the bypass
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I%@R" are&hge@eepr ‘%ﬁ"eﬁ’r zEBgrgn'a/%m%ﬂﬂ“H’?%'& § \ﬁlﬂ@\z ?3
%Q%ttﬁ@a%ggfat&wwtmﬂ cHSbf PriBEILE @vef PEInsRNEd MHatéon and

utors to aerosol performance are the ratio

contri
éb Rishows the gppargtusovith the ¢ap Adegoved oA isshaun By FiGe,
e b h |
P 1 o A RO 2 SpBRo, IWHCH ¢ RRRRAIEY R0 reggve @
(reeeptdt!GS:.g 4 BlisteO)ackaischomhacdessigletio difie uses. sl its 50c

a[H?SS?Od #I%%? 3-Fé g??OW %ﬁé%@\—lﬂitir@ﬁla&“ dBich tﬁe apparatus of the
type described herein and, in particular, of the type shown in FIGS. 1-2 can be
used by a user. FIG. 3 shows the apparatus prior to the cap A being
removed. As the arrow demonstrates, the cap A can be removed by merely
lifting the cap A vertically. The cap A is also configured and therefore capable
of being mated with or mounted to the bottom portion of the apparatus to
prevent its loss and to increase the surface area available to the user for

gripping the apparatus during use. With the cap removed, FIG. 4 shows how
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elimnates the need for resetting the trigger E.
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portion of the receptacle outside the apparatus is gripped by the user and the
receptacle Q is pulled out), the user can insert another receptacle for another
inhalation treatment or they can place the cap A back onto the apparatus as is
shown in FIG. 8. Thus, this embodiment is intuitive and easy to use, requiring
only 6 steps.

[0259] FIGS. 9-24 show one non-limiting way in which the apparatus
shown in FIGS. 1-2 can be assembled. FIG. 9 shows an exploded view of the
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C1204HF (PC/ABS), Basell ProFax PF-511 (PP). More specifically, the cap
or component A can be made of PP supplied by Basell or PC/ABS supplied
by GE, and the material can have a grade of ProFax PF-511 or a grade of
Cycoloy C1950 or C1204HF. The mouthpiece or component B can be made
of PC/ABS supplied by GE, and the material can have a grade of Cycoloy
C1950 or C1204HF. The trigger retainer or component D can be made of PP
supplied by Basell, Ticona Celanex MT2401 or MT2402 (PBT), or PC/ABS
supplied by GE, and the material can have a grade of ProFax PF-511 or a
grade of Cycoloy C1950 or C1204HF. The trigger E can be made of an
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omitted from the apparatus. As shown in FIG. 12, the trigger E can then be
mounted to the orifice member F. Next, as shown in FIG. 13, the retainer
member D is mounted over the trigger E. FIG. 14 shows how the upper
bearing member | is mounted to the lower bearing member J. Next, as shown
in FIG. 15, the sub-assembly of components D-H are mounted within the
upper bearing member I. FIG. 16 shows the spring C thereafter being

mounted within the upper bearing member I. The mouthpiece B can then be
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_ %ggtYo% ‘%Wo?hg%gﬁ Al gls&%as a closed upper end 10a and an open lower
end 10d which is sized and shaped to slide over the mouthpiece B. In order
to ensure that the cap A is removably secured to the apparatus, the cap A
utilizes two oppositely arranged projections 10e which are configured to
engage with indentations formed in member J. The cap A also utilizes
internal elongated projections 10f which are configured to frictionally engage
with outer surfaces of the mouthpiece B so as to prevent the cap A from

moving excessively laterally when installed on the apparatus. The cap A can
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projections 20h, thus, function as internal ribs on the major axis of the
mouthpiece B and may facilitate ultrasonic welding of upper subassembly B-
J. The projections 20h can each have a generally T-shaped cross-section.
The mouthpiece B also utilizes finger engaging indentations or grips 20d and
20e which are ergonomically shaped to allow the user to grip the mouthpiece
B with the thumb and forefinger when the user rotates the mouthpiece B.

[0269] The mouthpiece B additionally also utilizes a generally oval-shaped

diverging exit opening 20g which extends from upper edge 201/20k to a
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when the mouthpiece B is rotated. Of course, other configurations and
shapes for the mouthpiece B are contemplated. Additionally, the mouthpiece
B can, e.g., be made of the materials described above and can even be made
transparent or translucent.

[0273] FIGS. 40-43 show various views of one non-limiting embodiment of
the retainer member D shown in FIG. 9 and illustrate the various features
thereof. The retainer member D fits against the orifice member F. An upper
portion of the retainer member D is slidingly sealed against mouthpiece B.
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conponents K-P. FIG 24 shows the fully assenbl ed

apparatus after assenbly and with the cap A installed
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feedback of proper operation of the device. A wedge-shaped flange of the
trigger E keeps the part from being pulled out of its mounting during
inhalation.

[0276] As is shown in FIGS. 44-47, the trigger E has a generally circular
configuration and includes an open upper end which includes a
circumferential projecting shoulder 50j and a normally closed lower end 50a.
The trigger E has a generally cylindrical outer surface 50e and a tapered
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surface 60g is sized and configured to frictionally and sealingly engage with
inner circumferential surface of shoulder 80g of the cutter mechanism H.
Preferably, the outer circumferential surface 60g is adhesively and/or non-
removably secured to inner circumferential surface of shoulder 80g of the
cutter mechanism H so that the subassembly of parts D, E and F are secured
to the cutter mechanism H allowing these parts to move together during

activation of the apparatus. Furthermore, by securing the orifice member F to
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ride just above or scrape against the inner surface of the feed tube FT (see
FIG. 68). The two generally vertical deoccluding portions 70e and 70f can
preferably be angled to correspond to the tapered surface of the feed tube FT.
This ensures that the deoccluding member G will be able to clean the feed
tube FT each time that the deoccluding member G is rotated 180 degrees. Of
course, other configurations and shapes for the deoccluding member G are

contemplated. For example, the deoccluding member G can also be
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StHé 8&%Tbe FT. The engagement between the generally circular opening
80k and the upper end of the feed tube FT utilizes a very small to essentially
zero clearance, acts to center the cutter mechanism H in the apparatus and
thereby determine the proper position of the teeth 80t to precisely form the
two arc-shaped inlet openings in the receptacle Q, and also serves as the
mounting (or bushing and/or bearing) that allows the cutter mechanism H to
rotate and move axially relative to the feed tube FT. The rotational movement

is, of course, caused by rotation of the mouthpiece B while the axial
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40g and 40f of the retainer D. The trigger E
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are secur
mechanism H towards the receptacle Q under the biasing force of the spring

C. Angled surfaces 80u allow the cutter mechanism H to avoid contacting
portions 100t of the member J when the cutter mechanism H is rotating.
Surfaces 80r are configured to contact portions 100t of the member J when
the cutter mechanism H is in the two 180 degree pre-activated positions. A
plurality of equally sized, e.g., six, through openings 80e are arranged on

angled wall 80d and allow bypass airflow to pass through the cutter
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hﬁ%et her during activation of the apparatus.

PHEYPdr e, by securing the orifice menber FPI{HR007/022830
cutter mechanismH, the deoccluding device Gis
aneciianisns Handdben trongthernsifie iopeing B8jrbEactFofthe tvpdeeth

Gok i gfarF&?&E? rf g ﬁ)o@ﬁ] %u:pﬁ %GEQEE '_é:ngﬁ SB@?%% %) t;J?event

rota he cutt nirsm
a:berﬂad:tloy\ wf tthe t teethc 80t eiurlngcmthmg; norHtearingt hiGf vayrsewother

parts D. E, _F and .H senbl t oggt her, the

RPfiurstorsn et B enirk e 008 “Beefmi o, I8, coiRbiatec.
rAdditionally, anel cattéraheohanisnd Hisaraliel e \of ftiied mattdrials described
i dstock of the receptacle Q  The opening 60 utilizes

#bON@ANE Can even ke tf%ﬁp?@“ta?'l‘é%‘ Wk snoot her

6}()18‘2? OW.CdsidePations. fdit Y deSihi aHA a&érﬁ@%ra’ilﬁﬁ 8haRe Scutter
for the orifice nenber F are contenpla

AperhenisaaH gnd mrrmiber 4, and ﬁeﬂ@eraspe@tarihg@om geludpehe
I
ToIing BB Hefied 1IN BT S SRk PGS, g, having
\Egr m@hbouomvmdowmohes smalér thamn |ang)télnbuupereertd arid alapered
d | udi h i t o
P8 g A e TR s iveqte, Thd Sndik & tabor & fplenly sk e 55
I@th&ncd)rrﬂgegam@hs la%¢ possiblehrclading 20l openihg whith lis substantially
i,ng and ro ate the cen hol e

R aE A ARSI oA eAIase 1DriBe SeoRBeer the

tfé@t tde® FT SHAUIRIINBBAB &l coficéd o nalrRainth8 i fdcaldratihd &I flow
the feed tube FT to prevent cl oggln of the drug path.

HRe tiPHgSs the fere Be.CkT. udnAenRLRRertnal &he)fpeningastares or

t a N di
<ot AindBed 0 SBldhs MoIBKE Ty SR faGen. (! St
slecplerdtionFflas. cagn osoyr tméhejéwtltum ngl' nigeMeMer.G Hag cutter
f M T (A=A d
rfécelsqt WEEh o Skl SRk 88 Eoflel G G3ARETH the
didstodkOgs fonmed pgither f prece endise A@a arwdshapedaimtett bpenings or
con cting p rtlo s, 70c _and e sized and

S eiispiy PRetRd 5ot e FESoafot: ool s, Fhageanee the
pﬂerhsetOG ior &3sefibletnso & cattert mecnamsrﬁrH neehemd sugH:an be

Sii70aedrla Eole i eata axal AKe Ahdhecand Gpahe e Bt

wtet»naa.nswl MeRfthé hﬂenﬁ@&e@nsﬂgb@bn%lééff@n% &Jtté%écham% H,
deoccl udi ng nenber G al so has two gener al ?/@vertl cal

dedead 709 ﬁgn ﬁ&t%dob%arr@gm hage avﬂﬁn%lwr axial distapge them the
feﬂdefQHé et 9 €4d {h%; tHe t‘é@%ﬂettgtplﬁte&vgt% n&%@ﬁ%@%é@ ehd

I nner sur ace of the t ube (see
Tog when dbeecudter ynechanisoulH de oeaveddiongrgmoithe ddstodiosf the

Fatkefe 31 $ET08P ko NG TEH B0 B 5 FEPAL ¥ Mo

surface
preferably in contact with the Ildstock during puncturing of the openings and/or

when the user activates the trigger E by inhalation. This contact provides a
temporary seal and ensures that nearly all of the air/powder flow out of the
receptacle Q is directed up through the feed tube FT. A perfect seal in this
area is not necessary, however. Acceptable sealing contact can include,
among other things, contact which is sufficient to place the lidstock of the
receptacle Q in tension.
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This ensures that the deoccluding nenber G wl | be
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curfacé A00apeofi thg B@knbend).t NYhapabe wpper diearing memder | is
tiqugll dTonuHeln%be?S the'6otor gﬁrfgc 80!?%?885éragtala¥ing member | is
configured to frictionally engage with upper surface 100j of member J while
the upper surface 90j of upper bearing member | frictionally engages with
lower surface 100a2 of member J. Such contact functions to create two
bearings and ensures that the upper bearing member | can rotate relative to
the member J while also ensuring that the upper bearing member | does not
move substantially axially relative to the member J. Furthermore, because

the upper bearing member | becomes fixed to the mouthpiece B and because
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zero clearance, acts to center the cutter nmechanismH
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[0286] As is shown in FIGS. 66-72, the member J has a generally oval
configuration and includes an upper end 100a having two oppositely arranged
projections 100b. Projections 100b function to control the axial position of the
cutter mechanism H as the cutter mechanism H rotates to ensure that the
cutter mechanism H can only rotate clockwise (as was described above). As
was explained above, the surface 100a2 forms an upper bearing with surface

90j and the surface 100g forms a lower bearing with surface 90k.
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up through the member J and also serves a storage area for inlet air which
will flow into the inlet openings formed in the lidstock of the receptacle Q. The
member J also has a centrally disposed tapered inlet guide surface 100x
which extends across the main projection 100j. This allows the receptacle Q
to be inserted more easily and properly. Once the leading end of the
receptacle Q passes the tapered surface 100x, the upper surface of the
leading end of the receptacle Q is guided by surface 100w and then by
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tA&a.tmaw ahemémbeEk &ah bamadel oPthelmatatiaRededifibed Rdove
nmenber al so functions as E)rart of the receptacle |ock

ﬂ@t@mqyégeﬁ.w Eansparent or rapsluseibar d, the upper
heRo) NY FIBRD9Y-83 dHaw WitRes Vidis SrEGRSSERIIMERg vémb"da.rﬁérq of

S|zed and configured to receive therein ends

tthe skig cremberreshawn im ke A, antillesttrie Bovarious feaiV@a th@reof
t S

R R
évodgndl reqwoadr tec e83R $he Grwembalf rssibasaenmtdyrdogetoerd e riheaskirt

%ﬁ r%g&r r88¥ H)é%\ﬂg% glraﬁgedr%ggerﬂ‘?engﬁ HgH\ ﬂ"Fb'eP S n?apydprowde a
d@aﬂtlenMrahe da?ﬁ?ﬁ% ritenarh the, ddvlmsgﬂqagz bgmg:/fgngs;ﬁaber I
T00T o s et 1 ERSS: 1583, 8 Eetrbeh L R So8iieeiBioval

Q@nﬁ@ursiftﬂWaM@rn&lu&svarewB@f e@“eeuwhhv.ﬁgta énerally |nwardly
enbodi ment of the | ower bearin J shown in

FI G
survadafront ard reareedgss ang .%ngraﬁmu@wglyt pervegeft and right
%lde%ule@%esf | %@emleﬁ%il Latalsbhﬁcfhe@s QJ Idvﬂa? éd@’éﬁ W26 3V Mg a

constrains [ ange 901 of

[geaetally invatdly quryes iﬁf@an anlderqmp@dgelsaand agmrerpaiwepumrcﬂly
SuriselTe B TEnt 808} SHhes,  Piio BBty Frrarodl HERERLR, 120
&Ee osohnerum[rﬂmsmfme Tdftearﬂ@eglhtt&dns ¢flthe mwnbm'sL and function
rtgtg\foiwn%i o en ére?n‘ig pthggagpar!atutso t'ﬁ\% ?r%n% L also utilizes
projections 120h whose upper ends are sized and configured to engage slots
110s of the member K and whose lower ends are sized and configured to
engage slots 160d of the member P. The member L additionally also utilizes
an inwardly facing peripheral shoulder 120g. When the members L and P are
assembled together, there remains a small space between the upper edge
160b and shoulder 120g and a larger space between indentations 120j and
the indentations 160g. Member L also utilizes two front and back oppositely
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nodul e D-H Cans 100c, 100d, 100f on the circular

flange 100al of the | ower bearing nenber J engage cans
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| e a earin ensur s a e er .
earion Srismve il dRe FHRUEIEGH Biis iPoinachie thBdeme, Besiton.
'TET\dsT’fGOa'TBfé%@ﬁt ﬂwearle%eptauel QZRSMOBARG insRHEd BARWERS. The
| ower flange portions 1000 which are sized and

@ |1§9a discourage dhe use ﬁfl ProPptRg feseptagles amiEriayifoor t
08 o4 1ol Qo HEPRES. Bag7nthd QUG plenifi oMb AGS 2 Hain

each in e a through opening 1 Sl zed an
confiedimgepbrtion Nd0eiharingha reinforeing sbéultier 180feand: ndrnesting

OS50 e, TRIRE G i oBFERE O B e e
inmhbdsamwesadﬂ%qultiotﬂwoa fumictioriscas azsmlmgmﬂ) that when

d.t t i t hi
T80t Teinuiers, 150% o iqtaa B0 68 b e TRe Rbgry 1a0c (as
RRIrRicaf oN&bfb.ﬁ:’onJln@érﬁ@n ot tHel rée,épttam@ almtd Q‘hé bpﬁérafl.@@ffhe
which allow the free ends 130a of | ocki ng

Weh, aegiops <139dh A, hesasd Pmnfvnqt'ﬂa woo'@ﬁethﬁ fafmbﬁés 130b
q&ﬁém&%ﬂé &@tﬁy@%nis%séébc k@b BRI '|r9 'Fl@9d1351‘342'n|ﬂfé<%@k

position. AS explained above, a feed tube IS
anerabefeM aiﬁounf@deémmer bearng suaft:ppalﬁas t160b|wf@@m are sized

e/ Qﬁac%?nt\éee\;‘ EQéé%' ‘ﬁfnd ﬁéé rfdog il éﬁeK UHd Rwer

opening formed I'n t e recepta t he
mpangushaft peftione 138g svhich ater sinechandh epa@wt 'toaebngage MECRFSES

0‘ hﬁd %6]f f?’r?enqggti? r A%ottor% éuma%e 1§g]a5fqhe We‘?ntgéerei\ﬁ and two
optional bottom projections 130i function to vertically support the member M
within the member P. The member M also utilizes projections 130a whose
upper ends are spaced apart to receive the leading end of the receptacle Q
and which can be moved apart thereby during insertion of the receptacle Q.
These ends 130a are also configured to seat within oppositely arranged
recesses 170g of the receptacle Q. The lock member M can also utilize a
single end portion 130a and/or a single plate-like member 130b since only
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tube FT includes |ower tapered surface 100s which is
configured to sealingly engage and/ or contact the
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surfa e 10Qw and then b%@urface.lo

, til t
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mlcélf &' 1 &Uhgﬂbcoékt@rﬁtﬁﬁg? tHefeffdrAe Thefaxidi@nddudaces of the
surfaces 100w, 100y, and 100z and function to, anong

dORiQNSt H%gnd ﬂéggc%rets%eot e icofigred 4o narvably ?ﬁgqg?ew'th
ru?rﬁﬁ%éﬁb %u%ceg ofﬁgﬁé’t@ﬁﬁ’(e ﬁ?&j@@ﬁorﬁoiﬁde%frrﬁéﬂnﬁgﬁPanﬂwe plate-

sh apes or are cont en‘p
Algiprojections y1 60e 1o mesmhes P alse finaen ﬁmbrélt@fﬂai fevement of the

TR S0/ AR 0 90 R, POt oo
Vlaloj oJilevmembeoiN éndesigmed ioTatategarhbmyenemiandfdawnewhen

BN Gad g0 BIREE £, HU: Fache e, 3G Fwo

PPOSitedy Jah@nﬁgcn mﬁialq&gjédgg@fsanael faoﬂ 1408 wmaeg%acﬂlzed and
[ ctin menmber N i is sho [ Fl
(RBTGHRdp TR NS TRV VAT PPORSINEER e SIH (T Biedabpiween
ithe IpHsje&tions 160P Ahd S16ROT Eash i ad0d- 1 chiavluBes andper lip
general |y rectangul ar opening 110; and two outer

dosimiAIdiansba reerss 08I WiHCh iBojesiansetp saeeivethedaapigo end
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rfeerteading eng ¢fdhatr@cau>mlﬁ Qnwigh sliderbasieat ﬂaertmpeph;adn%d end
gﬁ%aag % QIQ&UIJ&OFAO? %??ééegg 1t49e, and further insertion movement of
the receptacle Q will cause the member N to rotate about the axis of the
projections 140i and 140j. Such rotation also causes the member N to move
downwards between the slots formed between the projections 160f and 160e.
This downward movement is resisted by the free ends 150a and 150b of the
torsion spring O which causes the member N to back upwards as the
receptacle Q is moved to a final insertion position in the apparatus. Of

course, other configurations and shapes for the member N are contemplated.
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anong ot her things, allow the ends 130a of the |ock
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O course, other configurations and shapes

de\e SHOONErHes uklizgsctwenfiee pprarastionsalsea rpA 150, whise are
;&ﬁi(?@ea{nd*%dhﬁﬁur%e tU%ﬁ’d‘é PdtwieBR tﬁ@&s{é |ﬁJeSpr p‘%ﬁfédsb%beaﬁﬂvﬁm

can eve be nade transparen t'ransl ucent
[ch2B8oMben BS(sero-eaB, SHow18hr |Tcm§evfrmn@s 15Aa and 150b are

Q:%Hﬁ&drgjj ttb% Sﬁagéjédnﬁymtheoflwo oppositely arranged axial projections
140i and 140j of receptacle impacting member N (see, e.g., FIG. 19). Each
free end 150a and 150b is connected to the base portion via a connecting coil
portion 150c. The coil portion 150¢ functions as a torsion spring and resists
the downward movement of the free ends 150a and 150b. By way of non-
limiting example, the spring O can be made of stainless steel and can have a
grade of 302/304. Of course, other configurations and shapes for the spring
O are contemplated. Furthermore, it is also possible to make the spring O of
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receptacle Qoutline to pull the receptacle Qinto the
de3note. Fdfee 89 shewasuil gidederspectve viewt df@n embedimgokof the

RFGYSNE AfreRs! Ssddmed the fully opened position. The trigger E

functions as follows: as the patient creates a vacuum in the internal portion of
the mouthpiece B, the trigger E inverts and the four “petals” of the trigger
open (see also FIGS. 25-26). The primary function of the trigger is to ensure
consistent and uniform dosing. In this regard, FIGS. 100-101 show test
results from flow rate tests conducted with the apparatus with and without the
trigger E. The trigger E may reset itself when a user fails to draw sufficient

airflow into the apparatus, resulting in incomplete or inconsistent
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R N R e
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since
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CIP@r se, ot her configurations and shapes for the nenber

M are co at ed. Additionall e menber M can be
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show various views of one non-limti n&i‘en‘oodl ment of

e shews resitioningRidhe Aemaendds JIR h6h 9 n FIG 9, and
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in this embodiment, the lobes or arms are caused to rotate or move by contact
with the tub of the receptacle instead of by contact with the leading end of the
receptacle. FIG. 104 shows an initial insertion position of the receptacle.
FIG. 105 shows how the receptacle starts causing the lobe to move and how
this occurs by contact engagement between the tub and the left-side lobe.
FIG. 106 shows how the receptacle continues moving the left-side lobe to

center or vertical position (i.e., the position which causes maximum
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trbﬁtan@ﬂerptca?frn]@;randm Itzimds Imabl&jelsefaeaaahvrigheng ppEdC Ih'dawinbmdo
e, shou of rece e, and_.
ROPoREY Preboty Baberd Shahmisrey oSRE aZpt doich &pized and
RHAgUrkd @ BRGARS anfd tp'rea@taptaﬂ tiedends 130 aixthe I6dk mbmber M.
prOj ections 140i_and 140 ! Such raotation al so causes

t IO geRerelly Qppesitel arag CesSes:Ag Are raranggd Jo receive
fiRErBRAtHREENRE 30419 f RROIIGK! meRDel Mfaftap @hel‘é%s 1§bh Sslldably

downward novenent i s resisted by the free ends

angagedite sideteriges A7dbonBefpre e @%1@? efathedack member M
BERE Y (o B bnip 1B Sachoth By gﬁj&tﬁﬂf%nﬁ?fﬁb@w%er
to a fina

Insertion position i arat us
dbeiesds 130aare mositiongd irathecrsessed 1§'ﬂgpﬂas a‘poaratmlsmlﬂmm

N r cont ated, Addi ti [ 1 t he

B FarROWEPREE A Lo B8 o BR, owsyl  WERE e, RnfiS 705 are

raadeed tcanﬁweraway f@asmtqra@hsdthmewnb edgé2 PHGf aﬁidﬁ‘a 708 aladn@a&)re
Vi ew one n I 11 ng enbo t t he coi

3¢ efide 3308 3 PoGTRIe8 InGihe (BRCSSER 17 0p e SRALS Uik s ippked

fapRttHE @SoUtheeeOB. cahint B irdtateldl | THe Fécebe\éleda%damonal also

downward bias to aerosol nodule D-H causi ng cans

attifizest ac gepeiiallyesaherical tv pottionadéeh 19bich hayw a ageﬁerally
HafEnad b@ﬂ?ﬁ‘\ PEBS 79t Orrfée&fsf '_Pbr‘HSn i éhd:%lonflgured to

position of aerosol nod as a function of
reontdiipthesein B desired amount of the powder which will be aerosolized by

the apparatus. The receptacle Q also utilizes a tab or gripping portion that
includes a rear edge 170d and oppositely arranged side edges 170a. An
optional recess 170e can be utilized on the read edge 170d. The end of the
receptacle Q opposite the leading end does not utilize chamfered corners (like
the leading end) so as to prevent improper insertion of the receptacle Q into
the apparatus (without the chamfered corners, this end of the receptacle Q
will not act to spread the arms of the lock member M). The upper surface of
the receptacle is heat sealed with a foil lid stock. The receptacle Q can also
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[0296] As is shown in FIG 93, the spring C has a
general I% circular configuration and is sized and

98 Gd¢dd t o engage the projections 20i of t RETARHE022830
B and the surface 80a of nmenber H. The spring C thus
fhenmede of theysynanatadaland I@avembh‘mﬁgw thet same width as the

BoRlEtiohal FRYbIAM Ghediftal IdF ShA0. QYATRIE pdche TR ddifse

a configu e actuation
tomlnexmn(agmtlom goek shapps foe the meceptaatecQtdre avntenhpatede Adr

and actyate t ratu i thin.the ran of bet

BB 188 RprotadB REESN kel et Toddtofbs Hne Sl fskn

tnogtmcbnl@ 088 sig@ of Bye vetyptaiclen@Qn-Additiohaing tmﬂambt%cletm €an
prin be nmade of stainless steel and can have a

dqea'aég%f)f @‘GZT‘%'GEWS EesERBARDOVE ARE CaP GYEN G MR G iRNSREENt
??Q%Iuﬁeﬁt t BiRalfPthd Epparafud @PMHISoBtilFeesl lock&d%rlrebéftacle

4 shows a non-1imting embodi ment of the torsion
deskingyfeatuse isystammafdhe bypedisediin ops of Mmase o theRP S lgyices
fd’e@&h’ﬂ&s gereof. As is shown in FIG 94, the spring O

has a generally rect angul ar base portion forned by two

40305] ghtCeyeirtaratidng whichlshebldsbel éakeacintoascamtin el dasign
n r i I 21

R

ss@t:uldgb@aaémplwﬁdpeszdraﬂy made epdf pocdlanaread Eod straight

I 405 S b i A8 o
(e8Ryn €halild bElsGeh 1Rt thaﬁée@ea tomtamnsteelkiitmgamsiv kbfie tube

are configured to be enga ged b%/ethe two 0 p03|tel

dhatdhigdlovasiond periineempdhoughdie targ tebeyF farqaéééﬁpaeqi%w
'| %fépa&t.eﬁ@hemd'\élééss mifindized Eh@or aNidedras heddras e dir

a and is connected to the aseFB_ortlon via a

d‘lﬂw&ttmm rti@e m andjipta anshthia@h. thgtieedsbibe Fdosudden exmnsions

f t t

8 35 oA RAR B LB BHER PRI BRGNS PR STabel rE atHRESle

resnthieyi provide emempntoem fareexpansing. (Thanedeptantel @ cén also be
t ] 0

e, datonft i T Rock, G sflinatfiel dhfbe sybinege

@eanebi?dp pbetiop|usingde. % Fu¥mbe?lﬂw|ng or yltrasad»rsostpbmgl bl e

t e e ren o1 s etlLCc.restn e, S

IR S 165032 st o e brdiby e Pister Bsplgng the

VdppBrat@s. S AR entdls ithd twd 9268arcEhaded ﬂﬁet‘?&)e‘ﬁ\h@éf (’éé’é FsIs102)

views of one non-limting enbod| nent of the

Rulhifas CntehoRRNInG apg (5to ge faed 1WPE Ed & dhe Renigallicisnosed
ftG5d OF SferhB&" $PHrawifts widy flﬁﬂfﬁéﬁrpdgwdﬁrq\/drﬂ eIﬁe %éé;ﬁ&cle or
surface on the bottom of the device for |abeling.

blister pack Q. The flow then moves up through the feed tube FT and through
the central opening of the orifice member F, through the trigger E, out through
the mouthpiece B, and finally into the lungs of the user. As the powder-laden
air passes through the orifice member F and the trigger E, larger
agglomerated particles of the powder are deagglomerated to create a fine
aerosol suitable for deposition in the deep lung.

[0307] FIG. 113 shows both an air flow path through the blister itself and a
bypass air flow path through the apparatus of the type shown in FIGS. 1 and

2. The bypass air flow is designed to reduce the overall air flow resistance of

73



[0299] As is shown in FIGS. 95-98, the nenber P has a
“%Fnerall oval configuration and includes an %gfer
and a plurality of slots 160d whi ch P&T4/S2007/022830
S|zed and configured to receive the | ower portions of
phejappatatyssinirder tsf impseitsepatient Eomforp| Eeebypage air enters the

T i e e

gmss e upetbepigacthe T:nmennngg GOembehheN:L(tm memhadisst H. b3te
JORERL 2 9% G SEREC BT Il e n P ot aedf s NG R dRE e

168ic patte showctinrfiG. and ader pNgRiddt © bemmnfzededTm main
nonr%l‘l novabl y connect ed to the Eort onf iLOOo F%
Fontrioradpineross! RaHPTIAeEI 5 BF §81Q,ET PISIEs fRw Ao total flow

qesrdiie8!by erskag Sfthen@Wéhél%@%SBNeﬁﬁgth%Lﬁt\%fﬂé&ﬁbhl@m H),

to allow air to enter into the apparatus
rtheriszef they gentral spenigg 4 ﬁﬁf"@jmﬁmj’éf Eeand theeleagiheaidhe slits

SR SPRS Y ELUEPE. SR SO MR Ml e B
tehewinnddrGatl i canshave@ bligvemtbaw oPahd)uiGlQ% i & trigger slidength of

AR P e AL SR o sy 3 1 A b8 BB o

tthe otifice mmhbetmgTbé M\mot{omeoﬂuempldteﬁxtllrzmg blsterdbtaeratios

fi t P )
T nbuise: aip 20, Buh oot Yok MndToRRes: mefb, F.oagning
Qfiarh 8161 tiveérs alet @ mReshddsde 13memcan even be made

transparent or translucent. [0300] FIG 99 shows a_3D

P38 perkipse t i 8- \Sevshow aMaRHSo dFREFTEEON: NEEWS | herone
Fertiddihent o A8 FppardtBs sh&fn inFigsopemat RPgiffete opéhfting

trigger E functions as follows: as the patient creates
POBAROBM i n the internal portion of the nouthpiece B,

ri t p : th :
B, G985, 2RS8! 1B gl Hibimaly, "o s
femtnndlmantoﬂhet perttaougyef thesdeviceeissfoudeemrisclediogtthermgptional

8o, ° PRI peReh dhd 408BIRErE SoRITPANFIR g are
aimseéwbemwth and without the tri ?ger E. The trigger
als

TOPRY o[ Retorings fouFitn: 828n v sSiant, <ERd) of e | FIG. ©
| SHEEER EHENSY bédit Aipfd et et aemr%ebma Hdi®n TRk drth@foﬁﬁV!ﬂlﬁbe

contained in the receptacle Q This phenonenon ca
t%f@r‘%iﬁ‘?tl%ms l?@héif éh%l Elf- b%/embe@*mnh @resT@Pqu@ﬂ oytfor re!it?sn?% A
QindiNAb GRfs" ﬂ{e%b éT%Bﬁt‘r%n &b 'oPth@ Rveat l'nnﬁhet Hgages

appar at us. FI G shows a top view of
AbevR) &7 paow@g Hional tgagflpecpf theecompression spring C’ during

assembly.

[0311] Referring to FIG. 130, an adapter F’ snaps to retainer member D’ to
constrain trigger E’. The adapter F’ snaps to cutter member H’ to constrain
deoccluding device G’. The adapter F’ and cutter member H’ together form a
flange to transmit the force of compression spring C’ to aerosol module D’-H’.
The snaps hold the aerosol module D’-H’ together while minimizing leaks.

[0312] The adapter F’ has an interrupted flange 60k’ added to the outside

diameter of the part to allow it to snap to the cutter member H’, eliminating the
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receptacle Qis used in the apparatus. The outl et
openln in the center has been fornmed by the
PAeYHMe2dg and deoccl udi ng device G (and nor e PCT/US2007/022830
speC|f| cally by the end 7Qy) and the two arc-shaped
ineledtfongluei ngkiena\geniseali rob preferrey fernesecint inbalation devices.
hani h I £diC Y, t i
TS BT ForR WL TES, 601 Fist teritigk el I i duter
trogmbér Hhio heldeipe aiebeclbdimgtdewicpaﬁ’km@lam (Bherm:ﬂlnghlae need

I tl et [ .. The t th 8
361 b srBkhar: TR imition 4 iedb slfia réiitend ing etenga for
Sﬁaetﬁddlate Yeheration desingRis@hbly. STHaUbGtaneptLihferemtiahrit i60g of
Such povenent is controll ed béhcont act

BB? V\EQ‘I lgh EMRadireHohas nfeeuntliEnipaigles BIMiNRENGetise Oyter
Rirk0ffelentiaf\Fibt Gﬁb FEACEP! 'tlﬂ=9 SurfadeSaref A1 tRE insidte ofMBiEb&Srose!

rotates to displace foil and thereby create a center

oedule Dirkf’ awithan asaqsisted eadyctian infgvieetdeposifipn.oxi mat el y
tﬁr re- I?ﬁ@ﬂ@ﬁ QPEf. ”ﬂﬁkv%aﬁfb S ‘?P(é %ﬂwrgoo'& Jﬁéntf&rFI@ f9, the

| ster
tmmetwcaf aloemteal padt 10l ko 70g’t oftthe deoc¢luding frmmberth hethe

R T Gy SRR o R 100

cdnfferemayThe EJNgef freento\W0a’, (TObt allow tHe demxcheling member G’

T enbAE Yo dle, AePERE 8 @323293%2%#e"@“’te?wan% the
Cr@éﬁofﬁﬁhbét-s]ta@\?f ﬁieaengtheh@@@l%]e &ndsSr0at 0708:04Is6 RNIBH the

cut-away Vview o | ower portion of another optional
&ses¢!Hding merRber @pﬁﬁaf%@'[]gd |'Q;ﬂ’§i Fgvice even if g agesel medule
]Dmeghgsgtf it hat the receptacle inpacting nmenber Nis
eplaced with a differently configured receptacle
|[9rbld¢t| rRefaeimgeto RIGL i k32t srRapsr &oidodlke raarpeal | module D’-H’

TRG P 66 i e FROYRARSE abde 68 0 Rl
af the oetterrmedwanissa H delpst canstrein the\deobgiudiogtcmmcevﬁ’t in the

h C ,Aact,. W t
iSick Sy i 8 o PloREICR LA ERS 1Bl 2o AR5t ind' e o
ltﬂe tcuadlir mesrwrﬁsm ™’ pﬂ@age oertighl tmne&captr?cbe’aln nEI rﬁtemlbeﬁl’
shows how t e starts usjng t obe.to
1B SRS e OB PS8 9o aedils Demb At eR (O BUAT e
trh6uthpiecéBd the left-side lobe. FIG 106 shows how the
receptacle continues noving the left-side |obe to

dBFHSer * dRelowNG: eI Gpddht iNgruRRer dearing qoRsrll spregrs aRen
ARG L TBNDTUSTATRIGE o TrBb drhe! IR P11 ORES Weiddy BN

hi's occurs by contact "engagenent between the t
aneuthpiece Bbethe mpEer bearingnoambenk is uoelpe 4e ispread open agam

thus securely retaining the upper half of the device to the lower half. The

upper bearing member I’ spins freely on the flange of the body J’. Details on
the underside of the upper bearing member I’ engage the interlock tabs on the
tray K/M’ to lock rotation of the mouthpiece B’ if the receptacle Q’ is partially
inserted. Details on the underside of the upper bearing member I’ constrain
the interlock tabs on the tray K/M’ during rotation of the mouthpiece B’ to
prevent receptacle Q' insertion or removal when the mouthpiece B’ is not in

the home position.
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the home position. After the receptacle noved the

left-side | obe past the center or vertical position,
WO/ €1lon spring O automatically rel eased | tP§TéIF?éP‘HfP22330

causing the left-side I obe of FIG 106 to rotate

rlediedll y RefarringplactiGr 134, rthk badyel’t bds @f recaptaciecepenieg &’

YUl 6P, TEABGREI FRSHRR)rhfich oM Sl
l-‘ﬂr@iﬁdeSL@ﬁeetn@dbOrkcepﬂBM[locﬁﬂc@SupdrO8}slert[b11 sHoles vHOhkl snd

0B8R R R Vel g€ o e b3 b e hep TP EEEPIR the By
friynr la{nﬁ Sblafsbﬁléﬁaop’ H%htapedi Pspe8sés1100HESH the &eﬁlcéllwal(sh@f the
recept acl e as

| | ul f
VI BraNtessain (LIRS e Hingts ki KRG OOER 1DBRY
ahé aard %W@bﬁﬂw@bo&}‘@"ﬁﬁfvﬁfé SiterRabfed det'hérba%r R The

si zed and configured to engage and spread apart the
e'ﬁwsqmiatm tootiedetait #00ek i sidaned touincgeaser the (fgrce required to

QBQ?é{hteet{ei\guc%ﬁﬁﬂ!ﬁ%ngﬁo‘?@%ﬁ@ﬁalmg are arranged to

recei ve erei of the | ock nember M
a[031€|] t Heefermihg 1@0RIG i1@&bl tyaye nigMe indledesi decledizgse sintegral

SO TR B her PR 6% ) 1B RS s UodrSing to
h?)ﬁbtrandnaﬁdsrerof tthe ren@tﬁadlaampabmgammbemud i @arhhsurfaces
TR0 St e of BB Ko S e T B
%ﬂ.@r 810jaUsifgk OséanbagiermE 940 ACtI0Rt ey thy redgRtscle

and 170b and_before the ends 130a are positioned

iimpaging eembse N'.1 Toig, halnsedwie therfaceriagle InpREING MEMbeE N’
Bt (e fRES ttﬁ)éﬁf’r\ﬁﬁhd&? sfr@sls'f\'ﬁgeﬂhe s-&bﬁe-rllféé AREnSers 1@)t’ 100u’

additionally also utilizes ener al ¥ spherical tub

oy the dedy Athahhpidhhe feeas tubgéffrerramlagef wotsaredgvesiger shaped
t t [ f

otiehe! 15 oHime 4B, 800 bt ey AR ) ot

wdtigelof Whe teceptaaker Qsengaged sonecesse14Qgdam ab @sm T@%a’, 140b’, or

TRREPH G ferBetady iiactig %Sef%iﬁngnaﬁdgﬁﬁ&wﬁ%%ﬁﬂw
sndereatigest shoa) ofithe italy OKIM® reeiie Sise ra(eK/WANIN wles 100hk’

utilized on the read edge 170d. The end of the
rpée\éﬁ?‘i@ltaeéogbﬂo& te the | eading end does not utilize

qbsy%| er eRefeMingetos AIGI kel Ngh |axpdi1a0i eRdbj sef e tr@ceptacle
prevent inproper insertion of the r ecept acI e ?ln 0
tineagts\gamanler M t¥sIggce heecariitce flexuresr hedas, 16Ab’s irrfhe

‘Hasteﬂ[ﬂﬁte’ PCGQE@&Jd%r)Pc ‘Lé '132%’2 rﬁ% r(;sgwgzgf RBEs bHee.mm.defof
the larger Iobes) relleve the stress of the receptacle impacting member N’
spring force as the main arm 140a’, 140b’, or 140c’ sweeps past the feed
tube FT’. The receptacle impacting member N’ is left-right symmetrical, which
eliminates potential orientation errors during assembly.

[0319] Referring to FIG. 137, arched wings 150a’, 150b’ of the baseplate
P’ provide the spring force for the receptacle impacting member N’.

[0320] Referring to FIG. 138, the skirt member L’ has different features
around the internal surfaces to reflect the fact that it is snapped onto the body

J’, rather than sandwiched between other parts of the assembly. The skirt
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the receptacle is heat sealed with a foil lid stock
The rece tacl e Q can al sobe made of the same nateri al
WEO3 N subst antial |y the same width as the PCTIUS2007/022830

conventional Exubera(tm receptacle or single-use

hérsber L'pdass. nabhave @rcesfrabrecess (bntlemanili2Bhief skiri member
Dapes for the receptacle Q are contenpl ated. For

exanpl e, the receptacle Q can utilize the | eading

t[ek21] 178XGantR4et2y stuive b ptef€rged cuther mechasnlsh decarffigutation

recept acl ddi tional t he rec e
aReh 38 aiesutlch PrTERaD i isBETBRR. as e dheERispane
feetd droSISEAILAYf FIG. heanmbuéémhg eﬁun:aildaxth todta is blunt e.g.,
re@arat us can also utiljze a | ockout or receptacl

I

RAGey SPeat GPUQ)FUtSS'/”?t foth it insiead g erqsies 3 HOBtﬁfé'eerteaf
@69197 shé\gs Erﬁl;sofjlﬁé'té&ﬁ mﬂlﬁﬁﬁn‘-lfﬁﬂﬂng’ﬁiﬂ%ﬁsndn@%@%m”

Consi derati ons whi ch should be taken into account in
tAibFlQWthﬁfaﬁtﬂHSWSnfl guration of the receptacle Q
de
5[5922:]‘ \ﬁ/hﬁ‘ réfgllé ?g‘rt@a E'Gé h%g pﬁ{?ﬁgﬁ)\?@g l‘(‘i’g?c@loﬁ Jelates to
dbe alrglbw (tqna@e(atnoeg iaod $ha|factea§rst1¢sr efitheapparatusow hai folibwing
houl d desi gn shoul d be such

h?gtdtet']ﬁﬁ Hxsedﬁitz)%@qvgﬁiaggﬁg@érggtl ng flowin the tube

that fthilalét] OyeringUiodperarit flow eof Udir friofroegvirdnngerit & dnternal
tube FT; areas_ of boundary | ayer separation should

al so be FTAWWITWYIRYiEs-or avoi ded as regards the air
flow gt pt d t

FT; suddtvringﬁ( ns\}ltég\ﬁé:%n*éa&r?m?ﬁ ofv(\)/} \%{nﬁﬁahg tﬁ%sﬁﬁlgdpv\rkgilﬁe
pr oduce diffiereetal shel that eoglrﬂmmaam@cwwémw@sereatop lAeKOSS

provi de '

bl S0 be ﬁ@fgég%ﬁ?e%%i\%é‘“@ﬁﬁ*egﬁ?wU??snsruﬁ?29'%"*%”" CyEgAy.

can be cmasme ediffecerttibe sy mronaded byesuaerhnubpspd)rinmtatlon

usi ng e asoni c | dj ng-or _ultr.asonic. st.aking.

{0300 *enuty SR ek, e, e8P rhiodt 419 FRofih 0 € Spen

?lzioSt er stéteel goffenrl@btlm appar a’essstaneﬁllr Gm@\grzfo uhasqrw:(cm
arc ed in pen see

center dg@ﬁﬁ&’%'ﬁ @HPcP'?'Jﬁ@%?Béé%FOWLRa% Sﬁ"i‘]( n 'é'zola 'tﬁésm'”

central |0ht|ﬂbé§§’l§récbrb;§‘ Berogé THQQQ’GJ'aIJé dﬁUp@‘HeRﬂv WCH"'H&G and

fluidized powder fromthe receptacle or blister pack

Q The fAr6 "le)éhelﬁ‘dvh@mlh'bq hrough the feed tube FT and

t hrough W@Bep r@?&@l ng of the orifice nmenber F,

t hr ough t e tg‘??%gg’lr out through the nouthpi ece B,

and f engExXiy Flow exit freml davg:e, alivalyb essiseed hémeirtdfter to be at the

powder - Icfden ai réP sse h the orifice nenber F

and t he IMGlerm@riiice p Moug‘@ Gmer at ed particles of

the pewder: apewdéeragglumiaitdhedapgaratusater a proidinger sswder

suitable for deposition in the deep |un
medicament fluidization, or entraining powder medicament in air

stream, independent of powder medicament agglomeration state.

o PD: Powder Deagglomeration apparatus for reducing fluidized
powder medicament suspended in air stream to primary particle
state or near primary particle state.

¢ FR: Flow Regulator apparatus for providing variable resistance as a

function of pressure differential, where the pressure differential is
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[0307] FIG 113 shows both an air flow path through

the blister itself and a bypass air flow path t
WO at us of the type shown in FIGS. 1 and® E/US?&QQ/OZZS”
bypass air flow is designed to reduce the overaII air

f1 ow r edireyided ebyofusiee inPeseAt iNBalRHOD  ASHUMG FUshr diat flow
pati ent r t

t hr ough tgap HlthetFI(gW ﬁt@n?ﬁsﬁa(undgrﬁgg{]ﬁ) ﬁﬁg@gsi tHl%ugh

L) and tthennmeJpstheldugnnstaet s:rantpemawgsreeelermmed

Serves BaGGHEE B e P BRI Lol “Nare ¢ hat

t he | eakaBadinfovs Bopass, WhidhGnag b8 sacenduittreaviterbredeteemined
mni m zed. The main contri b?lt ors to aerosol

perfor meenstagt fow Hesisiance op flow| resisiance Vg Pregsyrg differential
flow (cagiatighdtis! tgmacélﬂ%s%li ifa ‘Pcﬁcaﬁ PS&raflRRGAcifeRlt @Fen®érR,

in the cutter ni sm H) he size of the central

dp3 ng Figures t39c§1rmtbéfo‘1 Fshoah@asme |Rfgtow srchitesture in
5

Tiodidgtant Rl G g s, dreclfih YR from ofr nlet

daMduihriece blhd Et(le,rNcﬁtbdmtcﬁfaclam@utrew@senta anre|ggemt tbat would

I th _of t ' b e
S o PR gt YRET R0l PhBEEH i uofifbbrce,
Fwhelr8 flowrgsistanoe aCiow eae Qpaedssprebsure troyg APlis défivedtast al
rati os of between about 20% and about 70% and orifice
menber F opening di aneters of between about 3 nm and
about 13 mm [0308] FR@(Sdﬂ’ﬁgﬂlﬁ%@hOW various
cross-section views of one e i ment of the apparatus
shown in FIGS. 1 and 2 in different operating

ve
SR S o R el R sy A8 e P RS
device is fourteen, including the opti onal cap.
Di fferences between the enbodi ne of FIG 9 and FIG
128 are discussed bel ow. 0310 ?Wérri ng to FIG 129,
the ultrasonic staking of the FN& 9 enbodi nent has
been replaced by an ultrasonic weld. The cruciform
Frerakel fdbwpesistantenesmbinl bgthd mathHentatical refdtiodshipnt are
repl aced by four ribs 2Ch'. A small rib has been
| engt hened (the central rib of the three in the imges
above) to provide additi qpal leadlin of the
conpr essi on spring C durin§" “Hss bly. [0311] Referring
to FIG 130, an adapter F' snap ‘tp ret ai ner nmenber D
to constrain trigger E . The adapter F' snaps to
cutter menber H to constrain
[0324] Figure 139 is a block diagram of the flow architecture of a typical

passive DPI, showing simple air Inlet, Powder Fluidization (PF) apparatus,
Mouthpiece (MP), and Exit to the mouth of the user.

[0325] Figure 140 is a block diagram of the passive DPI having series-
parallel flow architecture previously disclosed in US 6,606,992. An advantage
of this series-parallel flow architecture is that total flow of air from the device
Exit is predetermined to be a known function of the user-applied inhalation
vacuum. In some embodiments, the predetermined function may be a simple

constant, such that flow of aerosol-laden air from the device Exit is always
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deoccl uding device G. The adapter F and cutter

nmenber H together forma flange to transmt the force
WEr2006¢dssi on spring C to aerosol nodul e D - BCT/GRN7/022830

snaps hol d the aerosol nodule D -H together while

monsharnizulng:th@aamboc{ 0entg] thehpredelgpnioed Fundtigs may have slight

OLELEUBLED SIAnGRNORl, SIGEhlalle BH YSRGS RELEE i

hé par o allowTt snap er nenb
Hhaea&eml@nﬂy ngth merezse rhansngapphed}nhEIatlsn oacaul, lvsherein

t preferred for use i nhal,ati on devi.ce The
066, st HeSE sldhe, B el v areBges h PREVER ysgcomtort. A
fagdva@ge Noft e %@hé@bamﬂélbﬂbwl'brchmedl@rledshJSWn in the block
deoccl ud| ng device in place, elimnating the nee

fddﬁgrﬁ@aqf FqUuRi1Ag is ﬂ‘ﬁé b@P?H‘ﬁ%%ftth% Mariable ailov thipugiythe How
FECHURRST (D), Fb‘?rtﬂSWLe ug*htheopbevueH'FﬁLcﬂz&%e(mﬂu QHdOgPov¥der

urlnP asse é outer circunferential rib
tDragelomerstiamiidl) rapparatsss inoeriakiei anddependent ian the uaef-

y@gg&g@‘ﬂ%ﬁ%'ﬁ%‘m _entl al rib 60g reduces the surface

e insSide of the aerosol nmodule D-H, with
6[0326$sod?|gmred1 {eiduz biack diagrdewvofca pdeqjyosetlemﬁow[aiemacture

ri,ng to FI G, 131 veto f
SPEF Wi i il agtudfort el o RS A S ahls e
tdeelcéerscmw@an@ ITEHED @ifheenti Gishhartaye oflceutputréw suriesafidw
(s#oa?rg and shape of the free ends 70a' and 70b'

lsiie 76 TR Mo FSta1cEs ARG Ok e, aRer SHahoWiat queral
dRQRelfledi registaREE @an Be High &) hedtivaly affeer erBb@forf. and

the cutter nmechanismH , elimnating the need for
HOXXT) st JHoyrgs 148 éhfloé'ﬁ'@ﬂl‘}é 1R5@ othes ogsible gmaodimepls of Qusely

?ehg pgmggpfﬁ&%g}dgge&gfg)er to be ret ained in the

evi ce even | e aeros nodul e D - snaps fail.
[(0328)] FaguwreridbgstaoblpriGdiagsam czfraajpassiv@l @Pt haviag seres flow

TP 7 QAR TE S 4T DT 0l byt Filhep
rapcanged smnplaralllebtqomeclowderaFlmdizlaGonl éBR} lapdaratus] evherein Ghe
i f the aeroso

deVl ven
Ak BliSasgs risade el owe’ B8 JBRLRRIr R 10 1 Prtibr. 0@ Ron
Qpaélﬁﬁpa@fdsl ?@l‘eb&h@ﬁéﬁh@th@m%’Ihf‘tﬁ/efﬁlafrdvﬁ%smﬁt@r ID tH 0
cnro e e_r on e aeroso no
VBTt P idies Y4 Pispuah d50are 1P ae Eiarams g pisesive DPI as
?@rfﬂ%rrérﬁtﬂ)dﬁrﬁelﬁk)@f thb"ﬁmclﬂl&. dddRBbedRFHMYE 1RTDEr |
reads open during assenbly to envel Op_the flange on

ObodyFigure &idie anklogle diagear 19d anpaasivei BREh®ING seies flow
?82?‘%&?’? g5 BB TER in Fiqurs AN shiadIoFal \fPfbast (AB)
devdliet t® the |Reowser hdlfidizatien (PR) apparatus and Powder
Deagglomeration (PD) apparatus, wherein the Air Bypass is intended to lower
the flow resistance to the combined PR and PD apparatus, thereby lowering
the DPI overall flow resistance.

[0331] Figures 152 through 155 are block diagrams of passive DPI as
further embodiments of the principles described in Figure 151.
[0332) Figures 156 and 157 are block diagrams of passive DPI having

series-parallel flow architecture as further embodiments of the principles
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upper bearing nenber |' spins freely on the flange of

t he bod})/ J'. Details on the underside of the upper
WO 4o enber 1' engage the interlock tabs OHP({%H@ZOWOZZ%O

tray KM to lock rotation of the nouthpiece B if the

rmeesgnted: IneFigure $4Qawith the gxcepsien thal theddew IRegytatemdR) is
ARGk HPses!ifh SHAP Rie PSR, HLALESRRrator (SIOY S daRds ! N

NP son e tray urlngr the
r10333l1p| etigurg' 1583 ispaebleck dragwpss axflaep@kswmﬂﬁlthawngaseries-

\Nh
e o (e lieg Ae A PHGST o dielBh i it Giptiy Bressntee
an rFag@ret $40, ewith) et @Qc@tloﬁhmaﬁd'\é arighercvanvagdV) is arranged

Paeies o o5, S OrebTr b PEL LR sBrFeam of he

W&ﬁﬁé,bggwppl es 100hk' and 100hp' in the vertical
wal | s of the body J' provide snap features for the

t19334] K tﬁngursﬁdlﬁ@agéqm&pearp blogk singsams rf Rassive RBLORAVIng
|

Brebfo 4N ERhr 3 it i it o8 g Reted

tigures¥3di with tmex@ep@pn tihas the fHow Regulatpir dER} r$a<§s>mbmed wth

o 5tk eyl Aoy e FAE LR shB ettt & Hicktorys
thoth funatienst he device in the wong direction. [0317]

Ffﬁ{ @,r ol gﬁr%{sr{pg‘ afd 1p2e’ bI?Flé)gjlq%rn%wlsjd iqaifg@g BF having

\sefibs-pataliel abw AhBitectare IaESfubtﬁélefeﬁribﬂﬁlrh@ntQOdeStHealpﬂnaples
noti on of the rece tacl e inpacting nmenb

uesented in 1pguresn 199 andh d6Psvad af @q’fat'qr}aéy‘\'k/ﬁwpass (AB)
afligeatin LHRrdIRe & &Y P@\Lvdérepﬁjﬁi%ﬁbﬁr(PRl?%‘ib'pﬁ&tdsmd/hereln the

engage secondary cans on'the receptacle
i Aip Bypassgs indemdad Iowmhthg flww ;ﬁ§lsgancee10ttm Ppw@@pFuLdI@tlon

f ol hout
(PR3 bt BeeEnylonBiRh e Bl GRFa AP reSRigiel (V1 e
uows] J' Figares H&Odhtdughf t62dare dreangeémeints {hah ceflecracpreferred
smal | .wedge- shaped protrusions 130a' on the top side
o?rrrn%?gém??tgy K/M help ensure the | eading edge of the
r[es3pt aCFFlguréb 1689Bgm§ha68ezre$>830k4ﬁh§rams chipassive DFD&aying

40 f th tacl e.i ti nb

Siout, Atiierfiee s e eRBSTRSREe o PR aBhdilel WhstEd i
Higdires 140 Qh’roK%IM‘I 62 Gﬁtﬂbtﬁt th&tclusin df/FAdw RregbrathR@Ohk
prow ded_in t [0318] Referring to FI

AM33BLI e Figeres, 16@4brougbf1 Takags P&%;ﬂ’(‘%ﬂf?’é‘s a&%w%§P' having
W%g%@efﬁgwﬁu&@oﬁmg?gﬁégwrtﬁé phftoles 1p5e§)emé@ in
| igueres dd0 dhnough 162 deut gfodified by comblnlng PD and TV functlons mto
a single apparatus.

[0339] It should be noted that the series of elements shown in Figures 139-
171 are merely presented as examples of possible arrangements. The
particular examples presented herein are exemplary only; in the interest of
brevity, not all possible arrangements are shown. The elements can be
arranged in any desired order, depending on the desired flow characteristics.
[0340] Integral to a preferred embodiment is the division of aerosolization

into two functional stages, Powder Fluidization (PF) and Powder
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the | arger | obes) relieve the stress of the receptacle
npacting nenber N spring force as the main arm
WP47(983/051&740b or 140c' sweeps past the feed t R6d/ESp007/022830
The receptacl e inpacting nenber N is left-right
Heagalameration WRDYh ael described sabpwe e TheaPDoslaget anay oemploy

eRlifo GifORE. BB AlgpnS P Rty e Wi iripdgon
térgitieqr iongatasleratifigor flc:vgss Fngc etfggqinmairyrppmtitleg siresbér the

Ref irt L'
mr%'mﬁgr@ﬂgef% IS by onan e v ey pritfebn TOP TR 2Ne 40
tefeablgBetwddt 500 ninSarfd 18 RRE Gcedleatihg Gﬂoh@d')évé been

rat her ?han sandw ched between other parts of th

dedrgrin be nmusé effretiverfenBeagdlomergéian. rﬁwcm@ﬁﬁéleaammvm may
R8sty shes By BBEDIng e fesBureitob o Y 2 imble offtathiouh

oemi€h ther adrosot, @ssfluidizéd pewdiert BIIhEOdl.fced &eF@ureWZ oot h
gurat| illustrat i,n the
PR SR offbr o Pondlratong. R PPutlr HSdihpratar 4PD) s
twimhnecSMIh UMdw Rsguilatorr (AR)C@h that te dipie hpp@rutust pesforms
f0|I fﬂB instead to ProdL#ce a controlled tear.
hg

| G
FHONSn b iIUSHBUPR: T hORKE 1AM |97 NS r‘Fme'”ed FR/PD

Cﬁd‘f@&ﬁﬂneﬁﬁs'sﬂowﬁﬂh Fidiré 178 Oé(\é Eh%bﬁ@.leehbﬁtvlnﬂﬁarﬁ&ﬁ?@lcatmg
reference to FIGS. 13 the foll ow ng

deg @reﬁuqrbw flauy. ﬁl@get184tlﬁ@nallustrﬁn%/0& mesﬁam &raraﬁ@ of this
gébfrlﬁ@ﬁé&flﬂﬁﬁb‘?érge{>ﬂmﬁt fi'r?paa%WﬁomTh?e fridd g%nshéw.ﬁ? the

nitions use I 'ow di agram fi gures:
Qrondigateocqdigutation | aftheforifice daringractuatioroafrihe passive DPI.

Irrcgltéﬁ EH%ntgﬂﬂ d bf R Wchiihdq ?ﬁw’ﬁ gspél_&él&%envﬁl Vifiateflals

of enforcing
disedarerflexihle snat hnetthatncmas alllcémmmbrban tbe odficelnill tecover to

essure.drop_.acro i gger Vi XCe
b P AREy BReC i uF Effbre 7SR i igioh i obg passive
AP, eacithiabihel ctifipe @f/thféERR/P]Z) wm &nd W-demwatngon
vacuum Once open, the i deal b\%g é/Val ve renains
S

t[A423 perO8g frBOOUMER} .qﬁgC%m?m?q’ OPATALES ol TMD. 45
Svdrifg BIitBAd Mdu& S Th oAb dNitRnShAabYred FOWFte 176

sqrt (cm H20 / |ters/mn) until pressure drop across
ﬁhog@e?rald/élhv@nej Feher yalvewnsonram peaition dvithr arew amlsfatmg the

Reletibrd 6M HROfowWMor VI RFoRULRR! Bfffce acting as Powder
Deagglomeration (PD) apparatus. Recovery of PD/TV apparatus as silicone
rubber valve to the shape shown in Figure 175 when delivery of powder
medicament is completed will tend to keep PD/TV apparatus clean.

[0343]) The flow of air through Airflow Bypass (AB) may be used to provide
a sheath of clean air around the aerosol flow approaching the PD or FR/PD
apparatus, whether simple orifice or variable area orifice, to further help keep
the orifice clean and free of powder otherwise subject to sticking to the orifice
because of possible impaction with the orifice. One embodiment utilizing clean
air from Air Bypass (AB) is shown in Figure 177, showing one possible

arrangement of PF, AB and PD sections of the embodiments shown in
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Exit: Flow exit from device, always assuned
herei nafter to be at the downstreamorifice of
WiRitHpilede. PR Powder FIuidization appar at u$@lgis2007/022830
provi di ng powder nedi capnent fluidization, or
drigyras rliGkgansbBer Figeer ¢ Afmshows rP%.appgrtaﬂ@aﬁ?nsstmg of blister

SRR BRI orfiiniAg BRI TR WRA BRer BAGK IR0 RbY A ot ePhole
f30uand umak@mmects dblapparatus cgusmeje‘dniehhderSOfinMat trmtlser
at e.
B, TR KPR ALS sPh bR DO P ehTRINaPRRSL o et o
r[e344$t antreotiaer embumatenomtloim@rmuee florhf AireBypask, (AB) is
differenti elaﬁgrov i de

where t re r

AhEEh Hioita: T2+ SHowag. e passile BHBNOFTER oM PE JAR andePD
FHeetiorie gttt @hbaam%rﬂé $hoWh ihlmYures 165€ahk$9|166t hFRed 178
t he m)uthpl ece is held constant or wt

phewstRlr aPRRI@tysesonsisyng 9f Bligier P?WP%?Q QP@ta"EJF‘QQQM’PEF 10
%fH‘ snéi@rt baktk lidAR héwnb' QW iRPFRRe 30hakd) uBRikeP@IbE 45, AB

conduit having predeterm ned constant flow resi st ance
@PPRralve eergistingrfdniet holpradsista ehambperegle mnddtR/PD apparatus

r C

PRESIRES Ry RUBIFEL WintREHabhdat iR it bo.
s cowdd BEe tHat 6R/RP @ppamtusucald be bsbnlianeddmttg?am\lf apparatus

w th arr.o shawi ng. the-di rection of airflow fromair
s R B e R BTt et hat " each box
r[ewsqeserftrie Akectiopn@sd prdvidesviot L'ady appamtizsoBBckias fandnhaler,
resi sta ce S;Eapar to fl re3| ance t hr ou

ot eludan o (as one PLbpdblanies IRalEe, MechisRrkgnfioured
R6 RFSAE @t fHa8Porkd’ alrfinléte&ﬁé?ﬁ?b MSa Waﬁ of 5@&5&)‘3&% )oﬂ/(BLﬁeﬁhrng

series flow resistances sum by the mathemati cal

rasiddeniias Mher e Bl tearing esndedasadgre e lanabienet anp ainisle!
@%ﬁﬁgﬁgwgﬁ)ycisegégdnggé ARt gﬁ'{cicclu'ﬂfh dvite?4tard e@}ﬂﬁig\in a

i agram of the ow architectur
tfoed dutle pawsormeﬁphereghwaogpacwplnmmmg IdeViee, asPdeshsibed

A 9L5 ikoGREl GO RLA M 51D, o0 B
qom am lofsantee epﬂmdmmt@ﬂhehaese‘rg inegntieaparatle ¢d phaksively
A T W0 Fofe 8 BORL YT af FEF theucd ey L £ o
tlégﬁthtaﬂnahgfl ow of air fromthe deV| ce
[0347] Unless otherwise indicated, illustrated features in the drawings are
to relative scale.
[0348] Although the present invention has been described in considerable
detail with regard to certain versions thereof, other versions are possible, and
alterations, permutations and equivalents of the version shown will become
apparent to those skilied in the art upon a reading of the specification and
study of the drawings. Also, the various features of the versions herein can
be combined in various ways to provide additional versions of the present
invention. Furthermore, certain terminology has been used for the purposes
of descriptive clarity, and not to limit the present invention. Therefore, any
appended claims should not be limited to the description of the preferred
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Exit is predetermned to be a known function of the
user - applied inhal ati on vacuum |n sone enbodi nents,
WOrRE0§defdt er mi ned function may be a sinple com$iT4R{2007/022830
such that flow of aerosol-laden air fromthe device
Erergionss ad>rvtai;nedorh\steinnt antn shohldr isctbdeli attntsgch t lalierations,

HATCIRER 1, RS A Y A e b AR et ne

Exeiaﬂmﬂkma@es sllghtly Wi th increase in user- applled

ati.on . vacu u er ej e sI osi tive
B9 2, o RE Ao SRS Gl PR e, B e SnderdRSa to
dhéswlyfaémmw Kill thResR thastheanaihogs of tHevpraseti ihwsmitioh @an
shown in the block diagramof Figure 140 is that,
tRecerreed out with 3 wideyBn eauwmeamrmeo@fgrwndﬁana @Wnulatlons
A o 1 HarainBlers Bihoo bR 1 IHarscoBeRfihe invegion or any
apmanmnaaﬁn@ﬂvailable and dependent on the userapplled
gﬁ):] at '[ﬂ ﬁgHtlémanLio |cé:th9gr %ltééllh%e OC#er by, fully
ag an1o a purely series Bw AFehitett ufe sueh Y hat
anccnpcyratedmy chfenemnge ac theit entinetyheTras citdtiow df lanyuymibliedtion is
| enent s, of the devjce ere
TrCHE Hsticls BRoS B e dipddale st Fipuhfiat £4 cofafiued as an
tdtimtisdibm wat %atﬁFaﬂﬁﬁﬁoﬂ RRridiert o tﬁamﬁﬁﬁéséﬁﬂ Mvehtiéi is not
overal |l device tlow resistance can bhe high and

(REGHEY (neanfedate sueh pulicatign by virtuehaoen '”W@@Pes 142

t hrough 145 are other possible enbodi nents of purely
series passive DPI flow architecture. [0328] Figure
146 is a block diagram of a passive DPI having series
flow architecture as presented in Figure 141 with an
additional Air Bypass (AB) arranged in parallel to the
Powder Fl uidi zation (PR) apparatus, wherein the Air
Bypass is intended to | ower the flow resistance to the
Powder Fluidization (PR) apparatus, thereby |owering
the DPlI overall flow resistance. [0329] Figures 147

t hrough 150 are bl ock di agrans of passive DPl as
further enbodi ments of the principles described in
Figure 146. [0330] Figure 151 is a bl ock diagramof a
passi ve DPlI having series flow architecture as
presented in Figure 141 with an additional Air Bypass
(AB) parallel to the Powder Fl uidization (PR)

appar atus and Powder Deaggl oneration (PD) appar at us,
wherein the Air Bypass is intended to | ower the flow
resi stance to the conbi ned PR and PD appar at us,
thereby | owering the DPlI overall flow resistance.
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[0331] Figures 152 through 155 are bl ock di agrans of

passi ve DPI as further enbodi nents of the principles
WOREIREd in Figure 151 . [0332] Figures 156 &fd/US3407/022830

are bl ock diagrans of passive DPlI having

WHAEISEALAMES: fl ow architecture as further

enbodi nents of the principlespresented in Figure 140,

with the exception that the Flow Regulator (FR) is

arranded i Anapparatuswcorhpasihy: t he Powder Deaggl omer at or

(PD) apparatus. [0333] Figure 158 is a block di agrans
of n BRDBPILKsbRSITgg e RS ar al Lol 11 ow

archi pgoutiste as a further enbodi ment of the principles
presented in Figure 140, with the exception that the
Tri gg@resmiube CP%\WU'T'%at'QBr‘"é\WgtEﬁ OHE%%‘feam of the

Pomeb,n%ﬁgls%&ﬁgﬂfed Bdreaahtiiekxt oHEDPERAGIPE WAIEOf the
[ 0334] d ock

Mout hpi ece (MP). Fi gures 159 and 160 are bl

deeRplagie 87 peechpniBMDROMMERINGg as bledeshaviagy a leading edge,
HHehbih &R Rfid? gﬁ#‘% Egg{friE% tgﬂ'étﬁﬁ)gkél 1Bhdihg %dBE! iy §%ho

r
presented 1n exceptron~that the
Matuwe fReg Ol latod).5.( FR) is conbi ned with the Powder

Deaggl onerator (PD) such that the sanme apparatus
perfornms both functions. [0335] Figures 161 and 162

are bRock 'dl:\erig?ﬁe;rlatwfofmw;‘mi MavHB‘Péinhlae"meg:hﬁnism is configured
erj es-par e ow architectur s further,

I satohiD afc rruAh dthef B ottt pbih [deding he ot feast
Jne opeRing™ th an additional Air Bypass (AB) arranged

in parallel to the Powder Fluidization (PR) apparatus,

wherein the Air Bypass is intended to | ower the flow
resi skanc FlULA ' ;

{hor 0By | o PpiectafiS ffant 1 WEIfeR) o183 e RgE s an
[ar3alel opening.es 159 t hrough 162 are arrangements that
reflect a preferred enbodi nent. [0337] Figures 163

t hrough 168 are bl ock di agrans of passive DPlI having

f1 ow drchi Teecapparabs éfuclaimen, ainboain theen tecepfacteneomprises a
principles. presented in Fiqures 140 rough 162

RerSt PO AMen LR eRAsie operh, Tagg fred JF% Ry SPicyps) and
Branges td 8livieh trauipbwdet lrami ¢heédterestadieatgrtagouliét, pAS Khefein
DPI ha ing fJOM/?rchitecture as further enbodingg%s oL

R AR 8ty 'e‘é@ﬁtt@d:r?ﬁe@@%ﬁ%@f&ﬂ?qﬂf{}%ﬁgﬁ 2f the
bedepiadé by edusivg & QURLIIE thOwaNAnd ¥alisIng bitearing dFitRe dall.

single apparatus. [0339] It should be noted that the

series of elenents shown in Figures 139-

5. The apparatus of claim 1, wherein the at least one opening is at
least one arc-shaped opening.

6. The apparatus of claim 1, wherein the at least one opening
comprises two arc-shaped openings.

7. The apparatus of claim 1, wherein the at least one opening
comprises one of:
two spaced-apart arc-shaped openings; and

two oppositely arranged arc-shaped openings.
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171 are nerely presented as exanpl es of possible
arrangenents. The particul ar exanpl es presented herein

WEY 2808946431 ary only; in the interest of brevit PCTH5R007/022830

all possible arrangenents are shown. The el enents can
be arranged in any desired order, depending on the
desirgd fl &4 GS . ral
pr of cBred Dpatraks f CBih 3 12 elighg § inchiing angrer
idebecludiog taviceé araagedswitlyje she feeddelve.Fl ui di zati on ( PF)
and Powder Deaggl onerati on (PD), as described above.
The PD stage may enpl oy shearing airflows, turbulent
ai rflows, Pevdspapstusi of elimal 18] siisgreln ttihe | serRIringN and/or
entities, or acceleratipg flows. For the primary
ﬂ&PP‘F'B&@ggﬁ'E%CPWPf'?Pé %B%’n’td%ferrate range of interest
for pul nonary delivery, between 100 nmand 10 mm and
preferably between 500 nmand 3 nm accelerating flows
have BBen ThRirRPPamtde eloslaimf Becwherginf ghe puncturing and/or
rad,| raki I
SEBERE R cB Jcormbifees s GRInE R Which RAEARY tiBwal of the
secaptaclespfascto alovoaghainflowfranh dhececeptacle asdfihtoi thieAeed
glgsléjer, is introduced. See Figure 172. [0341] In other
hf'i gurati ons, the Powder Deaggl onerator (PD) is
conbi ned wth Fl ow Regul ator (FR) such that the sane
appar gt us perforns both functions. An illustration of
one. e ! e SRR ool By WS 8 R HeHicrods RBReT
ideobtIGinG dévide campasesddid sRie Vi ew with arrow
indicating the direction of flow Figure 174 is an

il us?rgéﬂﬁa'{yyfshﬁﬁ’éd%%agianpl e of this conbined

FR/ PDaeygRsH Which duncired 8 WAIPBT thaSret&ptaéle Sod® to allow an
showi ng the approxi mate configuration of the orifice
@irflomgfrero theitacentagte ansdniodbe feas tobe. One advant age of
this conmbined FR/ PD stage, especially when the
materials used are flexible and inert, such as

si | i cée rTlibeappatrdtes oofi flaine & | Whereinotlee puncturing and/or
approxi.nmate shape shown in Figure 173 after actuatjaon
SBE ARG uByE BB i B b M tfich Pk Ak gt
\Whe feetienise, tapdlepiretdringgetidnudi ng. [ 0342] One

enbodi nent of conbi ned PDf TV apparatus is shown as
inverting silicone rubber valve in closed position in
Fi gur @3175Thd™1 4ppafatdd Gofs kipivh 82i wherbin @ epurichidg and/or
val ve in open position, with arrow indicating the
d’PP_@‘EW'B& dgyice geMpriges %f“eé\"t?er_tth?tdﬁﬁﬁu‘ftH'@doﬁﬂ aregnged to at
§&dst partiafy FRANERINd RBEALEETHARNE SUBER oPPRIEA] Hibe.
Recovery of PD/ TV apparatus as silicone rubber valve

to the shape shown in Figure 175 when delivery of

powdep , medy [+Se C e ' t

Appar g?.usdtrféé‘a"%fbtarétﬁs SR e YadHer t &Mbrishd 8EReEBtd e
impacting device.

156. The apparatus of claim 14, wherein the receptacle impacting

device comprises at least one arm that impacts the receptacle during or after
insertion of the receptacle into the apparatus.
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[0343] The flow of air through Airflow Bypass (AB) may
be used to provide a sheath of clean air around the
WEOSOBKWN6X| ow appr oachi ng the PD or FR/ PD appaP&il(I§52007/022830
whet her sinple orifice or variable area orifice, to
f urt hdb. hellpe lapppratus of rddiinc #4,cwheneirathie feasptasie fropanting
Q [ e S
JURLIGEpE S hodcls W Fridifece b dr o0 RBIa e
uecéptaclainto tremapparatur om Air Bypass (AB) is shown in
Figure 177, show ng one possible arrangenent of PF, AB
and PD sections of the enbodi nents shown inFi gures 165
and 166. Frperapparafus lop\whaifiF14pRherin the fstebidd) gndcting
blister pack well 20 contajnin owder 10 with blister
(Fvice 90 M@eﬁéxﬂ'%"t&@? radigliyextNdNgMend upt ake t ube
45, AB apparatus consisting of inlet hole 50 into
chanmber 60, and PD apparatus consisting of orifice 70
and dilBf uséhe gopanadsvaf clapb i Aewheriehbat %@ﬁt ong pf the raglially
: [ ; r
Sy Bmid Baldy BY BRSfeckAidbicl durpidiridh bf BidBoddidele
detottheapparaitushe enbodi nents shown in Figures 165 and
166. Figure 178 shows PF apparatus consisting of
blister pack well 20 containing powder 10 with blister
pack M9d 4Théaappagatasitofi clbiat 18pIwheBéin aatdleapt aketherlud the

SRR SRER S P BEPagpana: (eoePiRs ARG BseRogyo! the
ReseptadieintdiidasiRpamsonerating orifice 75 and diffuser
80

. One could see that FR/ PD apparatus coul d be
replaced with PD/ TV apparatus as shown in flow

ar chi bact UTRe Bpkialld 6r ddit 18] ARéRIn ANRASNYGILE Bid AdRAly

provi des for any apparatus, such as an inhaler, whic
iextendingsams isceaused te myvetingdnsestivrngf theategertgclednto the
' o Lgur t I : Ll t
SRR Enace e Sfohd of B8 ity GRSHIAT S ImplES the
treceptade dutieg msgrtioh ef treaneceptatiennts theappadiyss of t he
at least one air inlet opening inwardly as descri bed
herei n; a deoccludi ng device arranged within a feed
tube 23. de¥he i dppardtas edfnclain reyg; efatthed €omprsiagi 80spring for
evi.ce ,as described herejn; and a receptacle |ock
%»ﬁ'r&ﬁh&sfea%%?'?waaa PP &eNICe[ 0346] In sone

enbodi ments, the present invention is able to
passi vely adm ni ster | ow doses of ﬁovvder, such as | ess

t han gzmg, The sapparaiHs ?fnﬂ?i”brm’ dyg ?'h&ﬁmP”ﬁiﬂg ?O‘-’Miﬂp for
(13LE5S tod RReWatfe ihipaks icd toliMphERhE feddpfid es 1N
t he d?al\c/Pvlé ngsmare Ir@%rfgfgaf?%\l/% sc'gﬁ?e. &

23. The apparatus of claim 14, further comprising a biasing member
that causes the receptacle impacting device to impact the receptacle during
insertion of the receptacle into the apparatus.

24. The apparatus of claim 1, further comprising a trigger

mechanism that allows an air flow from the feed tube to the outlet when

sufficient vacuum is generated at the outlet of the apparatus.
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[0348] Although the present invention has been
described in considerable detail wth regard to
WOS0895862)er si ons t hereof, other versions are F&I&iBPE/022830
and alterations, pernutations and equi val ents of the
ver si @h. shohe apparatue cofimslaitpps durtherocernprising ka | neeeptaele
t . 2 a reading of the specification and study
é?ﬁFﬁ@B%ﬁg%ﬁﬁgs. Al so, the various features of the
versions herein can be conbined in various ways to
provigs addi ti onal versiagns of the present invention.
Fur t héPror 8" 2PRARIS, CPDPAFAS ogy has been used for the
pur pogaRippbrt EsEbpoiting @ retédtaély;, and not to limt the
present invention. Therefore, any appended cl ains
shoul @estlebe |inited to the description of the
pr ef ey Rlb¥ BRmAedRigNath tectliey, apg shoul d i ncl ude
all such alterations, pgrnutationsf and equival ents as
fall wideeceluding devige pepnanentlyairasgedwitbin the éeqsk tubent
i nvention. [0349] Having now fully described this
invention, it will be understood to those of ordinary
ski || 2i7n t ke apparahust oft ¢dlainm 6, hwhisreiof the recgntacie comprises a

R <8R dEodiadie, A Whertln hsralcBpB K strygiyred and
cirieged 3o delbiee powidéert fromn thedioaptaciedo theoouttdbe scope of

the invention or any enbodi nments thereof. [0350] Al
patents and publications cited herein are hereby fully

i ncor pgr at TRe appardtas esIcaih 26N aiteréint iheet¥occllting device
citation of any publication is for its disclosure

fomprises athgdt Wirei ng dat e and shoul d not be construed

as an admi ssion that such publication is prior art or

that the present invention is not entitled to antedate

such 28bl i ¢he iappamgtuyiaft ¢lainn26p whareinnthendeegeludipgr degce
' t ri Sk 00; S t

SoinEs Pyt ARE A0, dbogaf, i wnEholiRe; bRt end

oxhiithu pucctutesghemtai df lfee eceptzcle sods o altmhaniamfiow from the

configyred .t r eat t | east one opening in a wall of
trﬁ‘éeqtg%%ﬁf‘gé'ﬁ%?het %ggﬁ%ani sm conprising a bl ade
havi ng a | eadi ng edge, wherein the | eadi ng edge

conprises an el liptical |eading edge havi a rho i
val ue 3Prom bglaququpg_ofqualﬁhg% gu eoag%ch.fcﬂﬁgl,dewce

VdoRipRisBs bRe offechani smis configured to descend into

and retract out of the receptacle when creating the at
| east @ generally V-shaped wire, configured to puncture a “wall of the

receptacle so as to allow an air flow from the receptacle and into the feed
tube; and

the wire having a puncturing portion and a portion near an inner
surface of the feed tube.

31. The apparatus of claim 26, wherein the deoccluding device
comprises a member having a puncturing portion and a portion near an inner
surface of the feed tube, wherein the member allows a substantially

uninterrupted air flow from the receptacle and through the feed tube.
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one opening. 3. The apparatus of claim1, wherein the

at |l east one opening is an air inlet opening. 4. The
wWeRseY e of claim 1, wherein the receptacl e ®6HHFN26E4922830

a powder-containing receptacle, wherein the feed tube

| s st Bdct ufleel apparaivs @f geaim @6davterein %ﬁedmﬁnﬂéﬁmg‘ dewmice

ﬁwrr§8§ %t r‘?}‘él‘r%ef' ?ﬂaglﬁﬁe dHPllé&érFrggp Wﬁe% d_a tp'b'?t?on that movgs

anr'smis con one openi
ineae amlnneofsutfaee édeptfeed eulily soaassito deacqpatie of eemnving

t he wal | a ring of the wall. 5. The

M&f‘?fé&@fdfr ﬁ" %erw;%pg] n the at | east one opening

is at | east one arc-shaped opening. 6. The apparatus
im1l,_ wherein th t one o rises

Do, adel st drppis g8 dam 3RS iRt oPecoasociy, dBvice

dofipRisBs bitkerber tﬂaﬁ% squetu%beéhdﬂarr@r@mrtb%wa@nsamény fotie
spaced- apart arc-sha enl n s two oppositely

andrgeeuge HesiRape éﬁf appar atus of claim
1, further conprising a puncturlng and/ or deoccl udi ng

device arranged within the feed tube. 9. The apparat us
of cl &4m 8The\mperrawst 3 c\@imc&3uwvhageiartbednemberccommisﬁ} a

00 SRRy € RERh b P sl 2B RS flpe oo
dabve se@ as tope capsble obiendvirgmbwder césiguenitorartes |mbesmde

of the receptacle so as to allow an air flow fromthe
receptacle and into the feed tube. 11. The apparatus

of cl @sm 8Thaepatdius of drIMCRE] FurtheR Nsbhfris@O & Chiedhdrism
devi.ce conprises one of: a generall V-shaped W re;

£90figUred e createa Rl '%@ﬁtﬁﬂﬁ@lpﬁf"é‘g R Hé“’a}\'/aﬂ the,fecepiacle.
receptacle so as to allow an air flow fromthe
receptacle _and into the feed tube. 12. The apparatus

of cl #m 8Theueppaiatus RE cigimciaurwherieianbeort lgagicene @pagng

SUﬁp?EeggPE?%e Qa%ége@ anrg a portion near an inner

ace o ee punct uring portion.

37. The apparatus of claim 35, wherein the at least one opening

comprises two arc-shaped openings.

38. The apparatus of claim 26, further comprising a receptacle

impacting device.

39. The apparatus of claim 38, wherein the receptacle impacting

device comprises a movably mounted member.
40. The apparatus of claim 38, wherein the receptacle impacting

device comprises at least one arm, which impacts the receptacle during or

after insertion of the receptacle into the apparatus.
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13. The apparatus of claim8, wherein the puncturing
and/ or deoccl udi ng devi ce conprises a nenber that is

WO 00 9%dd and arranged to at |east partial |y PCItERN7/022830
and deoccl ude the inner surface of the feed tube. 14.
The apgpar alTbe appacdtes of Tlaimud8 hehereonthe séaeptagle impacting

receptacle | clj L ce. T r .
CFEER B, R R BFioybr and HFReRRY Ris kBB auing
arEfter hesrtioh of trasrieceptaclarmto tthebpparpaet s t he receptacle
during or after insertion of the receptacle into the
apparatus. 16. The apparatus of claim 14, wherein the
receptqacl eThgnpphidigs de\dif 88t RheirdtHe réteptdcle iMSacting
receptacle during or after insertion of the receptacle
idaviceraempaispapRlurality of radiglly exigndingtarmsof cl ai m 14,
wherein the receptacle inpacting device conprises a
plurality of radially extending arns. 18. The

appar #8us dhe @appanatus4of citier 42,rwhereineatseasirmneodf thaeplurality

r ve d :
AR S FS aPfs & Fhved bT e eoRHiabB I G 2R sRE} Bperion
14 thélteeepiapkeriatoube apparatism 18, wherein at | east

anot her of the radially extending arns inpacts the
receptacle during insertion of the receptacle into the

appar auus. TR® appaatdpeaciain g2 olvheler m [k3st viebEthe adially

| east .one of . the réldi al I\)/ cﬁé,tendin ar is caused to
ding a1 isHearised & mave qrEingdesastion Pt en’tese?tﬁ%'e into the

Hpparatsanangt 1ehstl SastherddPtHeeradiiiyt di@eriditd akhy¥ impacts the

extending arnms i npacts the receptacle during insertion
decemacle dueng acafteriingastiamef the fraeptagte into the apparatus.
apparatus of claim 14, further conprising a spring for
bi asing the receptacle inpacting device. 22. The

appar 4bus ®he cpparatust of folgimhd8, whenein Hentecepigsie irgpdating

. . : ) . h
R nlrgReb §T88 RATHE PRRRL Bcditoy s RS
conprising a biasing menber that causes the receptacle
| neer @Pon oF¢ P BLE At (i fUARE ZBRFENEs? sprng for
Hissidpherratetadlé impadtimg Hevicer t her conprising a trigger

mechanismthat allows an air flow fromthe feed tube
to the outl et when

47. The apparatus of claim 38, further comprising a spring for
causing the receptacle impacting device to impact the receptacle.

48. The apparatus of claim 38, further comprising a biasing member
which causes the receptacle impacting device to impact the receptacle during

or after insertion of the receptacle into the apparatus.
49. The apparatus of claim 26, further comprising a trigger

mechanism, which allows an air flow from the feed tube to the outlet when

sufficient vacuum is generated at the outlet of the apparatus.
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sufficient vacuumis generated at the outlet of the
appar at us. 25. The apparatus of claim1, further
WO 14¢21g a receptacl e containing insulin. 2&CTAB2007/022830
apparatus, conprising: a support for supporting a
r ecepblcl eTharappardtas ;of aclaioe 26, (fbsherosomnpiising i ageogntacle
t -.and a deoccl udi ng devi ce pernmanently
é’?ﬁ?ﬁ@%ﬁ‘\tﬁ“wﬂi n the feed tube. 27. The apparatus of
clai m 26, wherein the receptacle conprises a powder
cont ai_ni NgAT ece%t ?cl e and .wherein the feed tube is
2AGPYA

strucPdr ed UinGRGPYY%el i ver powder fromthe

r eceptaupport Q)rtshﬁp@lﬂh? atrecétftacidhe apparatus of claim
26, whereln the deoccludi ng device conprises a bent

wire. @OUlehe apparatus of claim 26, wherein the

deocchygedflibdRohfruriSdtingivithstha oliechiyd | ng and .
deoccl udi ng device which utilizes a blunt end which

punct @reseptaelevigipacting drece daatphasch luslitysoft gakie| pagitigns

[ ; | ; t ube.
Jen 18 e FeRbiaR® i1 PEEMU A0 UM AP ORER 1 i ng
devi ce conprises one of: a generally V-shaped wi re,
confi gyred—+t o net ur \\a f the.r I .
Lol P arh&APRElly o daiffhl Mtk receiats fodBefs =
fmdid et (contairimgl rédeptaule @ant awhérgin?tmum?twge g? mgtiuosrbd and
and a portion near an jnner syrface of the feed t :
Friandet dongigehrile RAVAST oM 8e (RFEPECIF {dhane outlel of the
dppafdtugli ng device conprises a nenber having a
puncturing portion and a portion near an inner surface
of the feed tube, wherein the nenber allows a

subst gt i aphy g‘b?hl‘“att&f OHRIRH_ 54, whérBi frfeoFEc‘ﬁBf%cle impacting

receptacl e an rough the feed tube. 32. The apparatus
slevicegompriges atmeavably meenteedowmbeti ng devi ce conpri ses
a menber having a puncturing portion and a portion
that noves near an inner surface of the feed tube so
as toSke capabpparafusrofctaim ibd, wbewder atrleastdne of:r om t he

i nner ,surfac aratus of cl 6, wherei

t he dg}gec&?%gfa}?besﬁ'ge;%@ga Qe comprises af' iler‘Izl]si’2 one arm, which

impacts the receptacle during or after insertion of the receptacle into the
apparatus; and

the receptacle impacting device rotates by a predetermined amount
and impacts the receptacle during or after insertion of the receptacle into the

apparatus.

55. The apparatus of claim 51, wherein the receptacle impacting

device comprises a plurality of radially extending arms.

56. The épparatus of claim 55, wherein at least one of the plurality
of radially extending arms is moved by the réceptacle during insertion of the
receptacle into the apparatus and wherein at least another of the radially
extending arms impacts the receptacle during or after insertion of the
receptacle into the apparatus.
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conprises a nenber that is structured and arranged to
at least partially rotate and deoccl ude the inner

WORWPHE62Adf the feed tube. 34. The apparatus ofPCATE2047/022830

33, wherein the nenber conprises a puncturing portion
and a portion that noves near an inner surface of the

feed t‘#be e ?ﬁ%érgtlgeofcﬁﬁﬁfbﬁ \%%ﬁ'\%lieggt &%\Agfefhe rapially
resi due from I nner surtace. . € apparatus o
axtendingtarnisuistdaesed torpraveiduging imssrtiamofstimeaeoéptgcle éntotthe

create at | east qne eni inawall of the .
oAt pad Baeadandlis o e BaRi xerting SR iopacts e
abcdptadé dOMvy OINEFr vt cPIUNSTItRE FecebtdcRARo tAB@ppatwhaped
openi ng. 37. The apparatus of claim 35, wherein the at

| east one opening conprises two arc-shaped openi ngs.

38. Thg apprd abpsralls 6f 2ldith 26 Wﬁ%r&lﬁefhec%&Pia%ié“%&acting
receptacl e i npacting device. 39. The gﬁpara us of

slesicemcepprigeetheee equrlly @agularly spacadrgdielly aytending @ms.
conprises a novably nounted nenber. 40. The apparatus
of claim 38, wherein the receptacle inpacting device
conpr 69es e |appatatan eof aclaim iii, dhrtherpacmprising a spring for

receptacle durin r.after. insertion of the receptacle
ibmsgpq ﬁg rgfﬁi)g?%l? 8@5%“%9 d%ﬁ'ge'appar atus of cl aim 38,
wherein the receptacle inpacting device rotates by a
redet.erm ped anount and .i| ts the receptacle durin
b “ar b ) PAS PRIty et dprutle PATGREAG & spingfor
|DSIhg thisSrecéptaciBNMmpabidy ddvite tBfimphétithe %elptﬂuﬁ ein the

receptacl e i npacting device conprises a plurality of
radially extending arnms. 43. The apparatus of claim

42, ;‘g?? i ‘ﬁhé‘tadﬁ?éthsogﬁb@&i%hﬁl, P} | fdén&fsir!ig”‘dé ahibding

extending arnms 1's nove e receptacle during or
aneraber, nwhichi causes thee recapiadiecinwaciing devicea ip aimpags .the

[ i I e of

Thccnl e B & tr leshih] cFufierocttcR {Riche sBBaIAT
insertion of the receptacle into the apparatus and at
| east _gnother of the ragdiagll tendi ng arns .i npacts
the'r B2opt b8 oSRRAANS & Gpirb ST S0 £BtPReiRE" 8° ioger
rr@@mal hizer, ammmcﬁ allbwe ﬁamlﬁﬂ@h/lfﬁbr? 4% féBmetthﬂagtaé wsuitlef when
cl gi m 38, erein the receptac I npactin evi ce
Sofisiant wacuny soengalee o Rt otyhe BakaraBad al | y
extendi ng armns. _

63. The apparatus of claim 51, further comprising a trigger
mechanism, which allows an air flow from the feed tube to the outlet at a

predetermined negative pressure.

64. The apparatus of claim 51, further comprising a puncturing
and/or deoccluding device.

65. The apparatus of claim 64, wherein the puncturing and/or

deoccluding device comprises a bent wire.
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46. The apparatus of claim 38, further conprising a

spring for biasing the receptacle inpacting device.
WEO2008Rd6Zppar at us of claim 38, further conpri $IGH{ISF007/022830

spring for causing the receptacle inpacting device to

i npact6t heTineecm@asaiuS; of4@lainTh@4, apiperein ube opunsituring 38d/or

ibblFding 850k Zoftrferlil i Fotiautd G FRHAE g fEn o

dhve reveptacleakd @s to alew bnair flow froe the cegebtadeeandhinto thedfeed
3 aratus. 49. The apparatus of claim 26, further

@?Fpri sing a trigger nmechanism which allows an air
flow fromthe feed tube to the outlet when sufficient
vacuum is generated at the outlet of the apparatus.50,

The aBpar alt’s apPaEAtus Af26/ain (64, nwhersihihe spygtying and/or

'REENLARH CAEAY Fofiphdes NP Wdnraly V-sHipedPRfE a&é«l’fﬁgured to
conprising: a support for suppofting a receptacle; an

ounblere the waldof i recanianie Got B dovaliaw t@meatsiqve from tae
3 é%?&ﬁ’é a5 ﬁ‘té m%&bﬂﬁ) evice that has a plurality of
R poOSI %

I ONS suc at the receptacle inpacting
device is automatically cocking. 52. The apparatus of
cl ai 1, -wherein.the. .rece | e conpr,jses a,powder
cont aPi ng I AERRENS ol GoMR e RMERY 1taE Py e Sharor
Hebodiuding devibe campeseral wire haging\eeportitre neavaleinnér surfacb ®f
rec ptacl e t the oytlet of the apparatus. 53. The
Qtt%e %’F 8IPYPRHIENG PORABY i n t he recept acl e

|n'pact| ng device conprises a novably nounted nenber.
54. The apgarat us of claim5 1, wherein at |east one
of . t RS rebhetapprEatusRicelaing Gbyvwbereibiipe i Rustying aadior

%%8c&ﬂ&‘ih%‘@é¥fég dITRARES o H\%nfb%F %@Bnﬁﬁ'ae thEtbg%uEBm tdé?{d a

Insertio receptacle into ppar
tPlegtiongteas teacineer meuqﬁghejéandctgbe,owmrem thg member allows a

%pﬁ%‘é{wﬁu@ Jh‘?ﬁ{eﬁﬂa%tafgraﬂﬂ/\é 'fmﬁ'ntesreEP&aEl‘écaeert ﬁg&i’ghd%' fe8d

nsertron o receptac nto t
dypar at us. 55. The apparatus of claim51, wherein the
receptacl e i npacting
70. The apparatus of claim 64, wherein the puncturing and/or
deoccluding device comprises a member having a puncturing portion and a
portion that moves near an inner surface of the feed tube so as to be capable

of removing powder residue from the inner surface.

71. The apparatus of claim 64, wherein the puncturing and/or
deoccluding device comprises a member that is structured and arranged to at
least partially rotate and deocclude the inner surface of the feed tube.

72. The apparatus of claim 64, wherein the member comprises a

puncturing portion and a portion that moves near an inner surface of the feed

tube so as to be capable of removing powder residue from the inner surface.
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device conprises a plurality of radially extending
arns. 56. The apparatus of claimb55, wherein at |east

WORO4S16He plurality of radially extending ar R§T&52007/022830

noved by the receptacle during insertion of the

r ecep7acl eThertappatatusapp ataimu §4,afuitheh exopipnisig & eagchanism
. | gl : ' r ' t he

HBholfea RLolsa® 41364 ob¥ oBENFRILA Ml o hhe ERESHEEL ot ac

into the apparatus.57. The apparatus of claim 55,

wherein at_| east one of the yadially extending arms i.s
Causedit o TR EO0RRMR,OF ol (o0 srelt HBS A JEnttoie Shenida
todthpriBeRbBeESt ohethrélshbgatbépeativgg.her of the radially
extending arns inpacts the receptacle during or after
insertion of the receptacle into the apparatus. 58.

The apgar afﬁ@.ag;ga%t@é 'Bf%ain‘\@f%ﬂhérhﬁ?%%ﬁﬁ af|receptacle
i npacting devi conprises three equally angularly
spataining mablin.| y extending arns. 59. The apparat us of
claimb51, further conprising a spring for biasing the
receptacl e i npacti ng device. 60. The apparatus of

cl ai n761, Aneppamatuspopmpssings a spring for causing the
receptacl e i.npacting,.device t.0 |i act the receptacle.

6 1. ?hSéJPBBBQB%FE&p NG PRSI INGe?" O Fi‘%"??d‘sg‘g a
irst pairdf BRissend avbécohdirsef siddlethateare sharteethanniae firsh gair
o(lﬁvj ce tbo i nmpact tge recePt,acI e ﬂur_i ng or after

9 SI9eB+ 1R M Pl Of Pides SPRENUNY APSNESe apparatus. 62.

The appaypét!s of claim 51, further conprising a

trigger mechanism which allows an air flow fromthe
feed Aderd tuserpmronnicalingwidrthe gptieteartht vacuumi s

gener gt F‘éi:egtac!:e{" oM %&@tteppfth EtERBRT ithS théPSotcHEE of the

appar at us arm urther conprising a trigger
mecgpd@dlem which allows an air flow fromthe feed tube
to the outlet at a predeterm ned negative pressure.

64. The apparatus of claim51, further conprising a
punct @7i ngTlndpparatisasfalaichi 78) wheréeiaehe 6&cepldute comprises a
a ratus, of claim 64 erein the puncturing, and/ o
HBBRET A yekel et AP uteraing B, AR bR &f Yfglured and
pRaged us edlivel ahén glvdenTedi thet RReplaBR! W it cutid! @f the
deoccl udi ng devi ce conprises a blunt end configured to
fBREEMSE the wall of the receptacle, so as to allow an
air flow fromthe receptacle and into the feed tube.

78.  The apparatus of claim 76, wherein at least one of:

the receptacle lock system prevents inadvertent use of the apparatus
when the receptacie is partially within the apparatus; and

the receptacle lock system prevents relative rotation between two
portions of the apparatus when the receptacle is partially within the apparatus.

79. The apparatus of claim 76, wherein the receptacle lock system
comprises a first locked position and a second unlocked position, wherein the
locked position is maintained when the receptacle is partially within the
apparatus.
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67. The apparatus of claim 64, wherein the puncturing
and/ or deoccl udi ng devi ce conprises a generally
WO-28ppePIwi re configured to puncture the wall ngr/qqq@nlozzsso

receptacle so as to allow an air flow fromthe

r ecepttfcl eTaeu @pparatus: dfecléigedbt whereinothe reneptagipdect system
aéon&lr% nemgfﬁ'sﬂaéél?ﬂ%%%’r% Wﬁg {PH%’ RhicRGRG H&W%%n
evice co h'near an rnner

saliotked:paditidniend aednlboites mminoa puncturing portion. 69.

The apparatus of claim 64, wherein the puncturing

and/ or deoccl uding device conprises a menber having a

punct @i ngTﬁ@raprrlatwdf Elaipo 78] wner@&ﬁme&récegbtaelé |6¢K Eystem
of the feed tube, rein the nenber all ows

%fﬁﬁ%.meye[ﬁw ARpA deeraber PRYRE FIR5NSL ﬁr@s which are

rfssRl BehRl é4th dtheough the feed tube. 70. The
apparatus of claim 64, wherein the puncturing and/or

deoccl udi ng devi ce conprises a nenber having a

punct ighl ng r 0] t a ;
Fner %t Ane P A b Rreh ok 8 eBhagiem
reombiguned tp oredde atrleastane dpeoimgtime wallmd thesteckptaele. 7 1.

The apparatus of claim 64, wherein the puncturing
and/ or deoccl udi ng devi ce conprises a nenber that is

st ructgdr edThedapparatugesf tlainat76, efathemaompesing 4 qiuriciuring
and deocclude the inner s e feed tube. 72.
HsfoRaliiBo geviep ananaad WiRBTas feedibtmnber

conpri ses a puncturlng portion and a portion that

nmoves near _an inner surface of the feed tube so as to

be caf4bl eTBE FRAMANLAGOMDEIRBr 83 WNGLRIN f thenPum@Uring @nd/or
%H&aﬁsun§g}evEE%om§é§5 wenQhirg! ai m 64, further

conpri si mechani sm configured to create at | east
one opening in a wall of the receptacle. 74. The

appar gsus ‘?fmec pg’l of ¢feh rﬁ' §3t%e§1apegsguﬁ&ﬁrlrbg ang/or

openi ng’ conpr i one ‘arc
Tdeacelppiag ateu&ea:brrtnnaesra Blunt ehd cohfigured tppurkiture sawall of the

oBrenedf g SR BB wE 7w, Boyn e GLertPHR kBl he feed
havé.ng an outline conprising a first pair of si des and

a second pair of sides that are shorter than the first
pair of sides, the first pair of sides conprising

notch@s; The apparatus of claim 83, wherein the puncturing and/or
deoccluding device comprises a generally V-shaped wire configured to
puncture a wall of the receptacle so as to allow an air flow from the receptacle
and into the feed tube.

87. The apparatus of claim 83, wherein the puncturing and/or
deoccluding device comprises a wire having a puncturing portion and a
portion near an inner surface of the feed tube.

88. The apparatus of claim 83, wherein the puncturing and/or

deoccluding device comprises a member having a puncturing portion and a
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an outlet; a feed tube conmunicating with the outlet;
and a receptacle | ock systemthat interacts with the

WRA0MHEL62df the receptacle. 77. The apparatus SCTESAPH{ 022830

76, wherein the receptacle conprises a powder
cqomticr tiehgoves aperaay) mnansuridreratitne faed ttbe 80 @atie besapable

U 4EDYRG HopRd; ALIRRTR, bk et he powder Trom the

out of 'the apparatus. 78. The
apparatus of claim 76, wherein at |east one of: the

r ecept cIe ock s stem ven i nadvert ent u

appar RS e85 < WhRTRHE oney buatifp (dndfor
euabaelaamg dedite doffprices arh@ber thacis stetubsd §ﬁ@ﬁﬁ8ﬁ§ed to at
relative rotation between two portions of th

dppePartialy rptate ancedqaseluge dhe @nﬁ%s%%?l%m%/feﬁﬂ f¥he t he

apparatus. 79. The apparatus of claim 76, wherein the

receptacle_| ock system conprises a first |ocked

pOS| t i9%n amhble @ppawiu onma@nk&ﬂ;l vhesein; tha, maméeeicamprises a
dro t t I

ARERAD PR & RERIGR Rttt AR B ERHERE of therec

dlbé 80 @6 to reneovs powdes res’t@t@iﬂamltbe |meksw@teem conpri ses

a generally U shaped nenber having arns, which nove

between a | ocked position and an unl ocked position. 8

1. Th®1appahatappaoétuslcﬁi ohaif®, 76)hfartkem coimerisiag eptrecéptacle

l.ock s em conprises a generally U shaped nenber

HRPAR 95 MGy arnms, which are biased toward each

other. 82. The apparatus of claim 76, further

conprising_a nmechani smconfigured to create at | east

one oféni n§ne APRAGHYS obiclaiMeIt.cwbpret the repspiapiy impacting
%ég%reaéogﬁ)r@fe %lrﬁb\mbz?ﬁmoﬁﬁ{[a&'?ﬁémt‘}&”p“ sing a puncturing

/ or occ udi ng device arranged within the feed
tube. 84. The apparatus of claim 83, wherein the

punct ki ng I ng, d ' ; :
re. % OTRE UeBBrtGP BE 0 it SRIPECeR B imisating
pieviveucnomglmohitdeastemecbmtl which émpaets chepecesacla duringtor
aagp confl n%&.’l{rq a wall. of the receptacle so
et’H‘Sﬁm raﬁcF [ B?r??ﬂ%ra}uécept acle and into

the feed

94. The apparatus of claim 91, wherein the receptacle impacting
device rotates by a predetermined amount and impacts the receptacle during
or after insertion of the receptacle into the apparatus.

95. The apparatus of claim 91, wherein the receptacle impacting

device comprises a plurality of radially extending arms.
96. The apparatus of claim 95, wherein at least one of the radially
extending arms is moved by the receptacle during insertion of the receptacle

into the apparatus.

97. The apparatus of claim 91, wherein the receptacle impacting

device comprises three equally angularly spaced radially extending arms.
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tube. 86. The apparatus of claim 83, wherein the
punct uring and/or deoccl uding device conprises

WESHBY W62} V- shaped wire configured to punctur gcg/lq,gépqwozzsso
of the receptacle so as to allow an air flow fromthe
receptacle and into the feed tube. 87. The apparatus
of cl 3gm 8 1N t 3e ur ogC n
devi c Conﬁplev%?agétg\ﬁs r(g ﬁlah’ﬁ“‘% afugﬂ)ﬂﬁra%gmhsﬂg 5 edfﬁi\'g for
criakirag tmrreceptacieeiampaaﬁngrdemcesurface of the feed tube
88. The apparatus of claim 83, wherein the puncturing
and/ or deoccl udi ng devi ce conprises a nenber having a
punct @i ngTher hpparatusd o polain on6,t Hattherocemprisiag a@n trigger

i nn surface of the fee be capabl e, of
BRI ol IS A & RPtniramane teeet i o8 oLugt When
e Ibaluns |s$erf‘e|réibma8ﬁ»e oMier 6 the Bppar@tRCt Ur i ng
and/ or deoccl udi ng devi ce conprises a nenber that is

structured and arranged to at |east partially rotate

and dqggCl ?ﬁg %dfb%{;%tgjgeréfgé,a{ e fgf*théh%o?;?@ n‘% éug%cgﬁade

The appara wherein the

ceontainisgsalipunct uri ng portion and a portion that

noves near an inner surface of the feed tube so as to

renmove powder residue fromthe inner surface. 9 1. The

appar d0ds Afmethad rof Bpenihgra teeeptaclepusing tie appacatep tof claim

V\ﬂpactl nlg device. 92. The apparatus of claim 91,
EPEWPASPHe receptacl e impacting device conprises a

novablinsepiigyd RiteprRitRatontfAding aowaiep mité tHesapparatligi and9
1, wherein the receptacle i rrgactl n% devj ce conprises
Qefred,

at | e&5qatipaewith He MAPRANISTHS ¢reaieAtdeast ongoPREINg

Qh PWAIEbS th'ésr%é;btﬁaeoé puR&uFereRkagdieand hentd ar in the wall,
apparatus. 94. The apparatus of claim9 1, wherein the

rvefwgmabe éearlnp&@ndﬁ tpra edoewof the aal inwgrdly intodhe regeptacial

anount and inpacts the receptacle during or after
insertion of the receptacle into the apparatus. 95.
The appar afbe methad oficlaim 101, abmpesingt he recept acl e

I ﬂpa0§+tggn§r%,\éi§?8gg8ﬁrﬁ’cﬁ'5’%%u§’in§tr‘éfa?il/ett3 é’rfotl'i db&lt WhX of the

ext end us of claim erein
dousimgst one of the radially extending arns i s noved

by thg whre?glr? %e rofeatlggrcaugeé rt]F?ee rn%éc?wams];n tclgr?flgru(?gde F?(t) %?ea%e at
least one opening in a wall of the receptacle to puncture the wall and then to
tear the wall, wherein the tearing bends torn edges of the wall inwardly into

the receptacle.

103. The method of claim 102, further comprising:

rotating one portion of a housing relative to another portion of the
housing, wherein the rotating automatically causes the mechanism configured
to create at least one opening in a wall of the receptacle to puncture the wall
and then to tear the wall, whereby the tearing bends torn edges of the wall
inwardly into the receptacle; and

generating negative pressue on a mouthpiece coupled to the outlet of
the apparatus.
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into the apparatus. 97. The apparatus of claim9 1,
wherein the receptacle inpacting device conprises
WOrROEOS@dal |y angul arly spaced radial Iy extendiGlg52007/022830
arms. 98. The apparatus of claim 91, further conprising
a spring for biasing the receptacle inpacting device.
99. T 48P (=1 W COUmrL.Sing .
tri goar monnernenoB. Al SRl {83 wHEfel ing ek o gatve
fpressure mauses tdmeopemh@tofvmemggﬂnf fiechamnigm varcangedi within the
enerajt ed at the outlet of the apparatus. 100. The
%ﬂ? Ys of claim 76, further conprising a receptacle
containing insulin. 101 . A nethod of opening a
receptacl e_usi t he apparatus of claim 1, conpprising
i nsert'PAg &Ne é’éf'g'b‘?daef ‘éa'Eth”alehefﬁ@“éh?)H!ﬂ%F m‘%?hén'ﬁ'ﬁea”ows
P UG ! fddl Aibe 18 lihe tdielTRAHRANSSMBAN WaBUif ds
to create at | east one opening In a wal
rgenefated petheputarefitoe epparatuse wal | and then a tear in
the-wall, wherein the tearing bends torn edges of the
wal | invvardly into the receptacle. 102. The net hod of
cl ai m1061, Themathed ofgclaimot @4, iwherein éhe iiggeomeghanism allows

LRI s 8 b, W A5 RARERL 3 plesBien iR Pegpve

tpessweat e at | east one opening in a wall of the
receptacle to puncture the wall and then to tear the
wal |, wherein the tearing bends torn edges of the wall

i nwar doy, i AtrRethbe of GSRERCATDardt03 of disien MESdMRsHsAfg: ¢l ai m

102, further conprising: rotating one Portlon of a

housi Hipefida regeptasienontaiRing garawden inge therapraeatysing,
wher ei Un&thﬁnéﬁfeﬁ‘e aagt&qptl cally causes the

rrecharﬁ)l sm coh fo create at |east one opening in
a wal Ideg¢0|wd199tf’@cf§pdalhee to puncture the wall and then
to tear the wall, whereby the tearing bends torn edges
of the wall invvardly into the receptacle; and

gener d0BngThe gethoadeofpniams107, oomarwmgtt hpi ece coupled to
t he outI t of the

a ratus d of clai
103, *Hiefilg SnetBSTGERGR i ngeind Jeiave frantiprchadipd el the
amuemgnl ng of a trigger nechani smarranged within the
wherein the rotating causes puncturing of the receptacle and

deoccluding of the feed tube.

109. The method of claim 108, further comprising:
generating negative pressure on a mouthpiece coupled to the outlet of

the apparatus.
110. The method of claim 109, wherein the generating negative

pressure causes an opening of a trigger mechanism arranged within the
apparatus.
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apparatus. 105. The nmethod of claim 104, wherein the

tri er mechanismallows an air flow fromthe feed
WOR9BSd6%he outl et when sufficient vacuumis G&H&r3PE§22830

at the outlet of the apparatus. 106. The nethod of
cl ai m1104, Theerathod oheaim il Hyevheareiobe triggeaniestaniam alliows

D BOW 105 hETedd/bibst o af SUthh, Sondk sfirigsat gpowum s
Ugenegated et thepautiat ofthetpparatus 1, conprising: inserting

a receptacle containing a powder into the apparatus;
puncturing the receptacle; and deoccl uding the feed

t ube. 1408. TheendRéd6LcIGiM TORIVRCHEIRA the BTGl FedBanism allows
rotati n%&one portion of a housing relative to, another

h .
R} elroleWw iranhdhe Jeeq depe Jpdheitiphat Ropradeifimingds aegative
ptasdusel ng of the receptacle and deoccl uding of the

feed tube. 109. The nethod of claim 108, further
conpri sing: generating negative pressure on a

nmout hpisqce a%% HI

110. Hg né?ﬁgtgbggf %ﬁgé mel%gj,alr%sergfe?lhmﬂfe genrfegﬁrgf'i ng
negat iinseringss roeptackusmaising agewdeg intd the appagates; and
nmechani sm.arranged within the a rat us..1 1. The

ot hodnafeteAR R FEcep el i pACoaRRRTE kiing derise o
allows an air flow fromthe feed tube to the outl et
when syfficjent vacuum. s, generated at the outlet of
the appér af 0§ Meifod ohgRim LH, GAMBFSIEGai m 100, wher ei n
the t rota6Ry oH@ﬁBﬂiBh%ﬂh%hé’iﬂ% rélBtival to driofiér paR B tHEhdURRHY.
tube to the outlet at a predeterm ned negative

pressure. 113. A method of using the apparatus of

cl ai \rmls. P‘i’ﬂp%ﬁﬂ'hei ofl BRARA 11129 @wér@iﬁeﬁmte?‘msﬁrtﬁugnééﬂs%% NBe
a powder into the apparatus; and Inpacting th
riepaptingcl e with a receptacl e inpacting device. 114.

The nethod of claim 113, conpri sing:

116. The method of claim 115, further comprising:
generating negative pressure on a mouthpiece coupled to the outlet of
the apparatus.

117. The method of claim 116, wherein the generating negative
pressure causes an opening of a trigger mechanism arranged within the

apparatus.

118. The method of claim 116, wherein the trigger mechanism allows
an air flow from the feed tube to the outlet when sufficient vacuum is

generated at the outlet of the apparatus.
119. A mechanism configured to create at least one opening in a wall

of a receptacle, the mechanism comprising:

a support; and
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rotating one portion of a housing relative to another
“Part of the housing. 115. The nethod of claim 114,

W8P0 he | nserting causes the inpacting. 1PST/GR7/022830

met hod of claim 115, further conprising: generating

negat iat éeast ene pretruginga memhen @Ereanged oupthesupporthtne at least

< teI &;otrﬁgiiﬂér}ﬁerﬂggﬁg%gﬁsin%]a7blacw%a0ﬁér?gea%fn Cé@é“véﬁe@ein

erein génerati ng negati Ve pressure calses’ an

che readingédge tcompripes amedligticakleading @&dge thavingla ot vatue from

acf?gqgg%us 118. The nethod of claim 116, wherein the

tri 'mechanismallows an air flow fromthe feed

t ube twheréin tivalhi IBbstvdiRprottliding nfiiberas sliidtindgideridrRiéd
at the outlet of the apparatus. 119. A nmechani sm

de ﬂﬂiﬁﬁur%cw ap@ thep iPPagale a teardn H&Wﬂh@f thg recepiggle.of
a receptacle, the nmechani smconprising: a support;

andat | east one protrudi ng nenber arranged on the
support20. t hibe amerbanismont qidiex (118i nyherembéhe goeghanismmgs

I . : . , | ead.
e%@%ﬁ%%%@gaﬁarﬁﬁﬁpgﬁr%%éﬁs:?Sbe g%?ha\??nlgng rho

value fromO0.1 to 0.5, wherein the at |east one

pr ot r ydi,ng mper. i s_structured d arran t

it deny BiRcREreadd ehert obEhar BEiEH oBF R teat one
vgbirudifg hrieenber ¢egttitlred ahd @rranbed tosfolra inst-ghagddidpening.
119, wherein the mechanismis adapted for use in an
apparatus for aerosolizing of powder. 121 . The

mechangm Phe ChizicRardidd, ofh@aii M idewhbrditahe abeeast one
protrudi ng nmenber is structured and arranged to form

aolding igreakerop estiugtyred and arraagad de denns @ ibstandially linear
injherein the at | east one protruding nenber is

structured and arranged to forma substantially |inear

openi ng. 123. The nechani sm of claim 119, wherein the

at le 0 p i.ng ' I AY
of praevudi g ErpaTenY pEaEet FRICAERT B f Jept one
Ipt8trudihg maimiber lkemplisesad ptuyality ofoprotrudidg memiesrber s ar e
structured and arranged to form arc-shaped openings in
t he wal |

124. The mechanism of claim 123, wherein the plurality of protruding
members are structured and arranged to form arc-shaped openings in the wall
of the receptacle.

125. The mechanism of claim 123, wherein the plurality of protruding
members are structured and arranged to form two spaced-apart arc-shaped
openings in the wall of the receptacle.

126. The mechanism of claim 123, wherein the plurality of protruding
members are structured and arranged to form two oppositely arranged

spaced-apart arc-shaped openings in the wall of the receptacle.

127. The mechanism of claim 119, wherein the support and the at
least one protruding member comprise a one-piece member.
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of the receptacle. 125. The nechani sm of claim 123,

wherein the plurality of protrudi ng nenbers are
Wo2008454¢2dd and arranged to form two spaced- apdGI/US2007/022830

arc-shaped openings in the wall of the receptacle.

126. The nechani smof claim 123, wherein the plurality

of PrabsudvRg FREREHiSmAcP GhiriCi1y CinaRsh aheaapotlalio one

formtwo oppositely arranged spacéd-apart arc-shaped

guetmudigg mMembdneomprised subsdtanteadly prasthapedi8ath. The

mechani sm of claim 119, wherein the support and the at

| east one protrudi ng nenber conprise a one-piece

menber12928Thd haecremizami of nelaifn AR8) mhiidin thb esubistantigly atc-

TR S EOE 1S SBHIRE borh b S BRI A Yo
vB&diRg Bdgéle substantially arcshaped tooth conprises a

poi nted free end and a substantially blunt side
| eadi ng edge. 130. The nechani sm of claim 129, wherein

the syhgt aphé ?é%ams‘r'ﬁ‘gf Y% hsRdRgeROfHR Eﬁ?stantially blunt
an g of the

St_I‘UCt ured ) arrange to cause a tearin
veide |eadingr edge isiaiructiied agd meranged do causk)astearing hbthgawall,

[ VA . [

PHEHES, e Bohd DEdsTRERAES S RLINABRIV TS R Blbleree

is structured and arranged to puncture and tear a wall

of the_,receptacle by noving the | east one

br ot 1 & ng | REEEEnRLFHL P« Ho- WBEHNIS. a Jsestrpge

rprethadihg Merhbet|igistrudtlfbd akearaigddi® inchiasindaesr a wall of
menber. is structured and arran

protrudin i ; ed to .
pi[]ﬁé?%ﬁpéacg%&yt@%\f'“%t%ﬁﬁ legpt ot PIVENIBEBDEY reidtiventy the
reegnhael e relative to a stationary protruding member.
133." The nechani sm of claim 119, wherein the at |east
one protruding nenber conprises plastic. 134. A

deoccly4di ”ﬁh@'eHeEﬁarﬂé’rﬂp%chléiﬁbrﬁ‘"Q?Vﬁhgreﬂ?V‘ﬂ@r af 885&4Udne
froman 1 nner surface of a tube, the device
quaipudisg memkerfis structprad: anthagamngest tor punhcind andrteanya avalloof

J68TeRERRI MRing H [ &eBicile TobVE 108, SBBh 4 pBlHiaing
poemben does not contact the inner surface of the
t ube.

133. The mechanism of claim 119, wherein the at least one

protruding member comprises plastic.

134. A deoccluding device adapted to remove a powder residue from
an inner surface of a tube, the device comprising:

a first portion structured and arranged to deocclude an inner surface of
a tube by rotating and descending into the tube, and wherein the first portion
does not contact the inner surface of the tube.

135. The device of claim 134, further comprising a second portion

structured and arranged to puncture a receptacle.
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135. The device of claim 134, further conprising a
second portion structured and arranged to puncture

- wodERT

deoccl uding device is adapted for use in an apparatus
for aéBﬁsorrheichayi@ pbwitém . 138 7wherrian they deecahdding slewice is

: ; . bent
e G SRR G 15 edtg 8 Ry S ompr i ng
a second portlon conprising a blunt end mhich i's

d t t ] t
T ow 4R aTReTeNPs Bnfaim T4 phEEE. (s s8ecphing, fevice
c&onﬁr@bgbmtvager ei n the deoccl udi ng deV| ce conprises
a generally V-shaped wire. 140. The device of claim

134, wherein the first portion conprises a

subst aapi alrhy devical shélaim r1§4SﬁRfHePr(‘:oﬁﬁﬁsﬁwgré REond portion

COITprISI ng a second portlon cO rrsin wre
SEORArSNg a._hmnt ermwhtc@vs @dapied écp aumtmema wiaH ©f @i raceptacle so

[ ece nenber. 142. The
ga%oﬁgcggagf | m @T,tﬁ &% OIP‘% he deoccl udi ng device is
structured and arranged to at |east partially rotate.
143. | C f claim 13 [ | Si .
opposﬁggl ?é?rg%vg X °6r8la'é%tﬁ14 %ﬁ%{éﬁbr@gggé\?ﬁ%ggg}go d&(lce
muumnrsésta(gemerablyal-ahép@damrmort 144. A receptacle
i mpacti ng device conprising: a support portion; and a
plurality of arms projecting fromthe support portion,

wher ei1gpeathe fevicBeofdiaimah 34, Ywitdreidr thie first §érnu¢tcuﬁ©ﬂses a
and arranged to inpact a receptacle. 145. The device

&Ubé‘aﬁﬁ'ﬁuﬂama'g%@’frél sectior andc 8E CBMPHSING| h$egond portion
RIS bertirdiSdiss of claim 144, wherein the

receptacl e I npacting device is adapt ed for use in an
apparatus for aerosolizing a powder. 147. The device

of clai,m1 el C |
oL CodfTyulls PARESIRARE 1FORA B R A, decS: -
tmne-miecomentberm 144, wherein at | east one of the arns
is radially oriented.

142. The device of claim 134, wherein the deoccluding device is

structured and arranged to at least partially rotate.

143. The device of claim 134, further comprising oppositely arranged

projecting portions adapted to be mounted to a rotatable support.

144. A receptacle impacting device comprising:

a support portion; and

a plurality of arms projecting from the support portion,

wherein each of the plurality of arms is structured and arranged to

impact a receptacle.

145. The device of claim 144, wherein the receptacle contains a

powder.

101

le. 136. The device of claim 134, wher é’CrT/I{SﬁgO7/022830



149. The device of claim 144, wherein the plurality of

arns are substantially equally angularly spaced. 150.
WOR0EIde of clai m 144, wherein the pluralit FIUZPHD22830

extend radially. 151 . The device of claim 144,

wherein at |east one of the plurality of arns

conpr iqgas der t :2ngag :

r ecept%gl e?h:é[g%ulﬁgf ﬂ@ﬁtgqgf Q\fﬂ%g?lﬁn ?‘%4%&2%??&?&“%?%"9
| devite i adapted forauselinaalappgratids far aerosoliging 3 pewtaper ed
surfaces. 153. The device of claim 144, wherein the
plurality of arns conprises three radially oriented
arms. 1434. Therdodiqe af | aailno A4 s wadteeein stheu cdceptadiealirdpacting
arranged to recegive a re acl e of predeterm ned
citegs apfaued Be whupBRT biEsRery. o devi ce t hat
nmoves froma | ocked position to an unl ocked position
based on a_posjtjon of the receptacle, wherei r} t he )
recept48l eTg%rﬂﬁVl‘:@e%f elainy Jéi wheeshgt ieash@ng 9fi therarms is
RabflPbrisitdgs and a second pair of sides that are
shorter than the first pair of sides, the first pair

of sides conprising notches, and wherein the

receptsael € C [ at c I c

tho dag; doP iRl LE DR T84 WheM Tnt Huth RE B are
tdubstantialht eqplally Bogllady spamedi s adapted for use in an
apparatus for aerosolizing a powder. 156. The system
of claim 154, wherein the receptacle | ock system

prevenss. r Thatdeviter oft dainon4dhewnerein theoplpedlity oharmd eatend
3p apatus when the receptacle is partially within the
BBQ %tus. 157. The system of claim 154, wherein the
receptacle | ock systemconprises a first | ocked
position and a second unl ocked position, whereby the

" ockedShosThe Si8Vies otsiamiddenatein o legsi epe gt et Ruralty of
| dHAfar rded éﬂghﬁé%ﬂﬂe@wgzngaﬁ@%-bﬂhé réoeptfa. of

claim 154, wherein the receptacle ™ ock system
conprises a first |ocked position and a second

unl oc peskti.0 : t It [ .
mai nt ached eV oh of REAA Wad, Miel i SEfRaR03S P e Huraly of
i armsrconppeises tppetédsurfdoessyst em of cl ai m 154, wherein
the receptacle | ock system

153. The device of claim 144, wherein the plurality of arms comprises

three radially oriented arms.

154. A receptacle lock system structured and arranged to receive a
receptacle of predetermined configuration, the system comprising:

a device that moves from a locked position to an unlocked position
based on a position of the receptacle, wherein the receptacle comprises an
outline comprising a first pair of sides and a second pair of sides that are
shorter than the first pair of sides, the first pair of sides comprising notches,
and wherein the receptacle lock system interacts with the notches of the

receptacle.
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conprises a first |ocked position and a second
unl ocked position, wherein the unl ocked position is
W 2088/5de1when t he receptacl e |1 ock syst em engad&d/US2007/022830
notches of the receptacle. 160. The system of claim
154, WREr eilhe sshistemeafegiaionc1 &4, Ivdekeinthe eeneptage losk system is

PRI fof e PSP RIR i e R B diiccd posi ti on.

161 . The system of claim 154, wherein the receptacle

o ngSBor TG SR Shepir L WieleiBdhe JREsiBaa sk system
QrBednts F8Iativel M6tators befwedn Sl@ipdtibpd, of\&e rapbardile when the

receptacle | ogck s¥stem conprises a generally U shaped
rFeRpRIACIA i/ PRGallypwitie the sRParaiech aut onatical |y nove
toward each other when a force tending to nove the
spring arnms away from each other is renoved. 163. A kit
conpr 1187 ngThesysiepn phclaim cdfp mhereig the Sapgriacle fegk system
S i . le e

sk 2 O CkeBHBfiof an@ia, Reoh G ymicRip g Byhifh Svngreby the
rfreckedmasitionos friaintaiedd wheortka texeptacleciasnsented aopredetegmined
a_wal It of a receptacle, the mechani smconprising a
A3  havi ng a | eadi ng edge, wherein the | eading edge
conprises an elliptical |eading edge having a rho

value from0.1 to 0.5; a deoccludi.ng, devic

ber BBt | & SYERLAT AR 154 RErRBdNG dgeeptacte lock system

rpisas beirstnbekedi pusitidn \dnae $dtdhd hidfocRed pbsifidr, twhePéby the

stabl e positions such that the receptacle inpacting,

deckedepesitionisJraintaingd ywheodhe regepiadte is partialht inspeed xRN

\_ja?%ﬁ@that interacts with notches of the receptacle
erern

the receptacle has an outline conprising a
first pair of sides and a second pair of sides that

¢ e . e £
et v AP0k s YO8ehl'BL el 1687 hefoin b€ TReediale 1S bystem
provgheises arfirsti lockey positioptand & seddid. uniduked ipositibn civihérein the

P N G R
notEHRIs-of o RicBptaglel ecept acl e.

160. The system of claim 154, wherein the receptacle lock system
comprises a generally U-shaped member having arms, which move between

the locked position and the unlocked position.

161. The system of claim 154, wherein the receptacle lock system
comprises a generally U-shaped member having spring arms, which are
biased toward each other.

162. The system of claim 154, wherein the receptacle lock system
comprises a generally U-shaped member having spring arms, which
automatically move toward each other when a force tending to move the

spring arms away from each other is removed.
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165. The kit of claim 164, wherein the witten
instructions conprise instructions to: insert the
WORRRGS1ednt ai ni ng receptacl e; rotate one port iP6A/ER007/022830
the apparatus relative to another portion of the
apparat us; place a nout hpiece of the apparatus into a
user' s16gou}m(,lt c%prﬂsnsf?\ ale. 166. A conbination
conpri sing: apparatus conprising a support for
supporahi a;gpaaawecmmmshr&g aasuppottl for, suppbeind & ukeeptacle, an
co nica with the. out. and at | east, one of :i)
PR RarR bR smmum gt b g, She aERR ARRiEni ny
in a wall gimechafigapéaitigared tbereae e Hasos® Bpéning rrga vall
bl ade having a | eadi ng edge, wherein the | eadin % gg
& leading

conpr o6 &sresePiarie; s h?'@%’ﬂl?ﬂﬁn%‘@ﬂ@ adlaagghavip
val Ueeﬁb@”@vﬁeﬂeﬂ 91eole5d|n'g' edge Q&ﬁ?ﬁ%é&dérﬁ‘%lli‘éﬁ&éIQSadmg edge

permanent|y arranged hin the tube; iii)
recepthawngalfﬁpaléherfg)f@@\ﬂl t0d.$hat has a plurality of
stabl e posht§ons dEG@é éQﬁmﬁSﬁﬁP%ﬂ%bSeéqpﬂﬁﬁWﬂgféed
device is au rra cocking; amd 1v)~a receptacl

| ock dyb=tem t hat |nteracts wi t h not ches of t he
receptacle_wherein the recep e S 0 n

compr 1 o1 ng?a SEPnepie, adchiE Melfee” A Al 2B BE or spvre
si des pbhidbnsaisacts iedtt e tebeptatiecinipacting mm/rceon& Atomatically
t he flrst galr of sides conprising the notches; and b)
a powdeFkRGRAi ni ng receptacl e inserted in the

appar at us. alééeptéeleamﬂfﬁstéﬁn ClaBPinteiadt wWiR ﬁétbh@ ;of &he
feed tube comunicating with the outlet; a nmechanism

cont | GRASBAIWAPEIN HeFCPRIAGE NaR anapBHIe P TRTISNGA TSt i
2 I eC@PLaes nd @ SRORA LA of SidEe Miak BrelShHES MaribfTirdt dafitof

feed tube; a recep e inpacting device; and
r eceptsaj@sethpd@sﬁ pgygﬁ §|¢es comprising the notches; and

at least one powder-containing receptacle.

164. The kit of claim 163, further comprising written instructions for

use of the apparatus with the at least one powder-containing receptacle.

165. The kit of claim 164, wherein the written instructions comprise
instructions to:

insert the powder-containing receptacle;

rotate one portion of the apparatus relative to another portion of the
apparatus;

place a mouthpiece of the apparatus into a user’'s mouth; and

inhale.
166. A combination comprising:

a) an apparatus comprising a support for supporting a receptacle, an

outlet, a feed tube communicating with the outlet, and at least one of:
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168. A nethod of aerosolizing a powder using the

apparatus of claim 167, conprising: inserting a
WOSEMARle cont ai ni ng a powder into the appar &CF&yS2007/022830

rotating one portion of a housing relative to another
portion of i)teheeebanismgcondfigdregetoetraatienat Inasfanrievepening in a

r.e | e r . h .
Nt eGreREp ey T MethEp S, bOReMRTf blte Mg E'Bading
aedgehersi the leading ®dpe rcom;briiserganh ieeipti@eﬂ e%ncm:g ecligmldaving a
deocc| udi ng .the feed tube.170. The nmethod of claim
1rgg,vabﬁgF°é‘?H'1ttﬂé)'§ener ating negative pressure .
aut omat i calij ¥ dedeslading devRRNpérenadiently afraflged Wit feed
arranged within the apparatus. 171 . The net hod of

dMB®m 170, wherein the trigger mechanismallows an air -

flow thr OUEﬁF a: E-;Seﬁt%[%@ i?&déx%tiﬁﬁ‘%Evit?éftﬁé\tclimé%n o%@%wg?fi stable

generated a ut hpi'ece.” 172. The et alm
1psitiond esueh thatHbe trecepirale irpaciing Hevige isitematigally toeking;
t ugh the feed tube at a predeterm ned negative
pressure. 173. The nethod of claim 168, wherein the
i nserting altaorazeptasld pck system Hrat iimpects wijh afotehes of the
rec The nethod o

n

eptacle. 174, h f claim 168, .wherejn, the
REEHe R g herBRs g CeHERe frs e tine spphsipg e figy sar of
l@'idesf(@mﬂ)aiéécb_@d pemmrsﬁiletsShétoarﬁmﬂebf ¥ tHamotherfirstopir of sides,
the Kit copprisin at, ast the 0 oW ng corrponents:
4he 513 pek O SpS o e BESARIHRSAEMg w th Lhe out et
a mechpyaippldepBbhtdinirfretOptaEiBdsRridl ih BRSAppafguspeni ng
in awall of a receptacle; a deoccluding device

arranged within the feed tube; a receptacle inpacting

devi cqg7a I system and witten
i nst ragt7i oﬁg%ﬁg%%g%sggdrﬁ%ﬁ@t he conponents into an
appar anmitleor aerosol i zi ng a powder. 176. An

appar gtilgy t&%%%rﬁbﬂga'ting with the outlet;

a mechanism configured to create at least one opening in a wall of a
receptacle;

a deoccluding device arranged within the feed tube;

a receptacle impacting device; and

a receptacle lock system.

168. A method of aerosolizing a powder using the apparatus of claim
167, comprising:

inserting a receptacle containing a powder into the apparatus;

rotating one portion of a housing relative to another portion of the
housing; and

generating negative pressure on a mouthpiece of the apparatus.

169. The method of claim 168, wherein the rotating automatically
causes puncturing the receptacle and deoccluding the feed tube.
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a support for supporting a receptacle; an outlet; an
internally flared feed tube conmmunicating with the
WOLRPYS16Hnda mechani sm configured to create atPTdEgpo7/022830
one opening in a wall of the receptacle, the nechani sm
con'pr 11€0ngThe bnethedhal iclaimar 683aWhﬁ@iFEd@%,gemeat@ln nega:_tive
bt . .

EERE SRR GARE o34, ) ofoqihl o &PlighGP R arranged
ofithin thiemapbatatussher ei n t he nmechani smis configured to
descend into and retract out of the receptacle when
creating the at |east one opening. 178. The apparatus

of cl ai7rm 1The nidihddef cigigipT0, SiHegein thel iijger meghamisvhcliows
deoccl udi gr?)HdeVI ce arranged within the feed tube.

179.
Tfealn gy taryeh dhe EP%?rﬁ%“?z?@‘ef\‘ Wtcient VasHi 18 igggerated at the
rpeé@Rpieebe i mpacting device. 180. The apparatus of
claim 176, further conprising a trigger nechani smthat
allows an air flow fromthe feed tube to the outl et

when sybfi ?’hgme%@d:blf‘%lhﬁﬂ?r\‘/ﬁ'{e{f‘élﬁ‘?hé‘{rﬁggf%ﬁéhéﬁgm%lows

t he appara arat us

sampaiofiow throughuivedeed tupezat mqregetarhioed aagativel pressuae
internally flared feed tube communicating with the
outlet; and a nechanismconfigured to create at | east
one o{@8i nhé Mmethoa!df odimt he8,r wheriratiecinsthingnastomaticeiy

co r|S|n a bl a havi a | eadi ng edge, wherein the
@R ah B MeTateRAcRi 1 {pt 1 ool 1 aadi ng. cdue

having a rho vaI ue fromO0.1 to 0.5. 182. The apparatus
of claim 181, erein the mechanismis conflg?ured to

descerld4i nfbe ﬁ?ﬁih?def)f glétm Jg8. whersiie thecispting leckarand then

QUrfistiks e hhsaralus! east one opening. 183. The apparatus
of claim 181 , further conprising a puncturing and/or

deoccl udi ng device arranged within the feed tube. 184.

The appar ahus: Qfmorhsih e%rﬁégr.\ér*f%g&eéﬁjs%mﬁg§h?%£%6?tus, the

receptacl e i npacti ng € appara
d«tanommsmg,atﬂeaslt trex folawipg iceimpgnentsr i gger nmechani sm
t hat %I tan air flowfromthe feed tube to the
out | e AYER" suffi ci ent vacuumis generated at the

out | eta feéd tube coppraumitating with the outlet;

a mechanism configured to create at least one opening in a wall of a
receptacle;

a deoccluding device arranged within the feed tube;

a receptacle impacting device;

a receptacle lock system; and

written instructions for assembling the components into an apparatus

for aerosolizing a powder.

176. An apparatus, comprising:
a support for supporting a receptacle;
an outlet;

an internally flared feed tube communicating with the outlet; and
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186. A nethod of adm nistering a drug-containing
powder via inhalation conprising: inserting a
WERRRGSIedNnt ai ni ng receptacl e into an appar at uPGTFFs2007/022830
aerosol i zing a powder, the apparatus conprising a
suppotmédraninp ponfiguned to crestepatdedst onaropeontnigdn a walf efettie
tubet r,ovidi n omuni cat i on bet \é\%%n Fhe recelﬁt ﬁd €od
AREPRIALS0 0T dFCCTRRE™ CIUAEIND Re P5IS N7VIRY nd Hradingnpdae.
Gﬁiéréiguhedeéc?lng: red%é Q:o&tplf]ibe@%h @liticapleating édt?d;;learcmjal\mhd aaho
t receptacl e, the nmechani smconprising a bl ade
Wé\?}i%féo@%-ﬁ@oq'ﬁg edge, wherein the |eading edge
conprises an elliptical |eading edge having a rho
value fromO0.1 to 0.5; ii) a deoccluding device _
arr andéd- wibei appatatusesll elaipe; 176.i whareiecthst Lagchanism is
| SRAGirkld HEYSrindhd ol 6P RIAEL Epb O urhthEdfing the
an roduci ng at | east one opening in e
@b\Vehst os@apening.ng receptacl e; and inhaling on a
nout hpi ece of the apparatus, whereby powder in the
powder - cont ai ning receptacle is adm ni stered. 187. The
met hod78f Theliappatfys wif edlaimn 176 \efutitheg comprisiag| @ rppunctuaing

i nsulin derivatjve. 188. The .net hpod of, claim 187,
\ARSHRs{ROFFIUOIRP 5VIES ATaRoRhMINIGe FRSA¥e€d | nsul i .

189. An apparatus, conprising: a support for
supporting_a receptacle; an qutlet;a feed tube
comurli@at THY %p?F?t%é’ o‘iﬁ'!“eﬂ?s-afeﬁ’d‘h&’ \PRMpEsHgs? tTEERRIAC!e
hebyuey ddiee eceptacl e and the outlet such that air

flow fromthe receptacle to the outlet passes through
the valve. 190. The apparatus of claim 189, further

conpr i,ghng i £ i1:3.0 - ,
r ecept1§gl eT%dQ‘% é:arétgjgt ngé I"Ss,"ll]]c ﬁ%t%hgfﬁ Hﬁ?’?r&fo H}\?\;SP Po ttrl%%ger
rmeedEnEoh dhatoaltows anitdire flowdsare the Heedidhbe e the idutlee when

suliciont Ser BRY GntEan 0 s bR eletine dabtEhise "openi ng i n
a wall of the receptacle.

181. An apparatus comprising: a support for supporting a receptacle;
an outlet; an internally flared feed tube communicating with the outlet; and a
mechanism configured to create at least one opening in a wall of the
receptacle, the mechanism comprising a blade having a leading edge,
wherein the leading edge comprises an elliptical leading edge having a rho

value from 0.1 to 0.5.
182. The apparatus of claim 181, wherein the mechanism is
configured to descend into and retract out of the receptacle when creating the

at least one opening.

183. The apparatus of claim 181, further comprising a puncturing
and/or deoccluding device arranged within the feed tube.
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192. The apparatus of claim 189, further conprising a

puncturing and/ or deoccl udi ng device arranged within
WORE0§/8deP1t ube. 193. The apparatus of cl ai m 18FCT/US2007/022830

further conprising a receptacle inpacting device. 194.

A cut t184. nEb¢rcapipargtus @fiaigi 181, furtheasomprisingda reaentage

I ' e, wherein the | eading edge conprises an
gﬂpugg‘ﬁ@g‘f"?‘i eadi ng edge having a rho value fromO0.1 to

0.5. 195. The cutter nechanismof claim 194, wherein
the plastig¢ blade has t el liptical |eading edges .
that ' fBBe IhehoPRAFIUS PF GG 11810 GriBer FomPYRRG & trigger
FREGHMSHS thAOANYWsS BN Giir fow URFA the ffeed IUBP 26 tthé bullet when
receptacle; an outlet; a feed tube comunicating with

tSuficrnt vaguum sgenefriRe elithernytigedfi the 2aPaglSed in the
feed tube, wherein the puncturing device is noveabl e
relative to the feed tube to puncture the receptacle.

197. T186. appanetbed, off admieistegibapei srugycentapingamowder via

: ' .create at | east one opening in a wall of
?ﬂ@?%‘gﬁnﬁ:ﬁéﬁ%y puncturing andtearing, whereby the

t eari irgeltngdsa t powderdpetainifig t receptaclecdsto amne appamdtag for
inwardly into the.receptacle. 198. The a r.at us_ of..
At 4 bRwbS hE BRBR A< eorditind B BRBRIAL Sieriino 2
tteweptacle 19A. oUtles, apmﬁaturt]be prfovldlirﬁj lﬂibﬁllﬁ?ffimi(faﬁbh ht@e;tweferlm the
cO rrsin tri er ne anli sm at a OWs an ailr ow
rBeeAtece g dee pulth 2 TUMATP B ahen sufTi oi eat
vacuumis perféecHaAbnttonfliRradiol Péatelat a8t GRPSFHiIMPIN a

200. A receptacle, conprising: a |lower foil lamnate
catnel tiengceptaries ther meghanigin drareprisingde bladenbaving @pigading
f.0§ i f i , id: ' ,
e, VAT 12458 e EBARHENEIn Ll AR o g
trivo velugdronp@rigeddi;cul ar to a third side, a middle

porti-on cofr eIy FRS arfdided WithFthEdedd RBE;

portion.
iii) a receptacle impacting device; and

iv) a receptacle lock system; and
producing at least one opening in the powder-containing receptacle;
and
inhaling on a mouthpiece of the apparatus, whereby powder in the
powder-containing receptacle is administered.

187. The method of claim 186, wherein the drug is insulin or an

insulin derivative.

188. The method of claim 187, wherein the drug is a chemically

modified insulin.
189. An apparatus, comprising:
a support for supporting a receptacle;

an outlet;
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a feed tube communicating with the outlet; and
a valve positioned between the receptacle and the outlet such that air
flow from the receptacle to the outlet passes through the valve.

190. The apparatus of claim 189, further comprising an orifice
positioned between the receptacle and the outlet such that air flow from the
receptacle to the outlet passes through the orifice.

191. The apparatus of claim 189, further comprising a mechanism
configured to create at least one opening in a wall of the receptacle.

192. The apparatus of claim 189, further comprising a puncturing
and/or deoccluding device arranged within the feed tube.

193. The apparatus of claim 189, further comprising a receptacle
impacting device.

194. A cutter mechanism, comprising:

a plastic blade having a leading edge,

wherein the leading edge comprises an elliptical leading edge having a
rho value from 0.1 to 0.5.

195. The cutter mechanism of claim 194, wherein the plastic blade
has two elliptical leading edges that have a rho value from 0.1 to 0.5.

196. An apparatus, comprising:

a support for supporting a receptacle;

an outlet;

a feed tube communicating with the outlet; and

a puncturing device disposed in the feed tube, wherein the puncturing

device is moveable relative to the feed tube to puncture the receptacle.

197. The apparatus, further comprising a mechanism configured to

create at least one opening in a wall of the receptacle by puncturing and
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tearing, whereby the tearing bends torn edges of the at least one opening
inwardly into the receptacle.

198. The apparatus of claim 196, further comprising a receptacle

impacting device.

199. The apparatus of claim 196, further comprising a trigger
mechanism that allows an air flow from the feed tube to the outlet when

sufficient vacuum is generated at the outlet of the apparatus.

200. A receptacle, comprising:

a lower foil laminate comprising a blister for holding powder; and

an upper foil laminate covering the lower foil laminate,

wherein the receptacle comprises a rear portion having two sides
perpendicular to a third side, a middle portion comprising notches, and a
tapered front portion.
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