1 AEROSOL POWDER DELIVERY DEVICE This application claims priority under 35 U.S.C.
119(e) from U.S. provisional Application No. 60/754,192, filed on December 28, 2005, the entire
content of which is incorporated herein by reference. PACKGROUND Dry powder pharmaceutical
inhalers (DPI) are used to deliver pharmaceuticals inaerosol form through inhalation. A DPI typically
contains a dry pharmaceutical powder. Uson inhalation action by a eatient, the DPI mixes and entrains

the pharmaceutical powder in a strB&RPBPEiIri AN aelOsotizE forth f’B?%Ielivery to the patient's

airways. A DPI can aerosolize the dry powder by grinding a powder using a brush (see U.S.

Patent No. 5 441 960) oL, byimpacting largerparticles withir @B@ﬁ'eﬁe%d%@c PatentNo, 5 699,789)

for example. However, since DPI devices often require particles on the order of micrometers (about 1
to 5 micrometers ¥oCNny GEFdsitioh) al@ spetifit Hoshity ambunts, thése P ICdevicesitifize 28+
complicatetlmechanisms ¢a control aerasoltparticle sizesandidosage tevelsSUMMARY in by
According 19 epe aspect, there is provided an aerosol powder delivery device comprising: a hollow
device having an elongated, cylindrical shape; aerosolizable powder adapted to produce aerosol
particles within the hollow device upon mechanical agitation of the hollow device, wherein at least a
portion of thecasrasoliparticles comprise the same material as the aerosolizable powder; and a

secondary powdeg yihin the bollaw device. wherein atgast.a portior) of Ihe agrasolizablg quder. the
secondary powder, or both are about 1.0mm to about 4:0mm’in at least one dimension. According
to one aspett there iprovided a methed of prodiucingordeliveritpacrusol parfidiés Leermprising:
mechanicallyragitating-an-sagrogolizable powden anghasecondannpowdern in-a hollow:device-having an
elongated’pca}/’yggrﬁigﬁl %rlllaepeD%orrgle}EéOs agﬁ%soe!:ir%grains the pharmaceutical powder in a
stream of alr in an aercsolized form for delivery to the patient’s
airways.
A DPI can aercsolize the dry powder by grinding a powder using
a brush (see U.3. Patent WNo. 5 441 060) or by impacting larger
particles within a baffle (see U.3. Patent No. 5 69% 789) for
example., Hewever, since DPI devices often require particles on the
order of micrometers ({(about 1 to 5 micrometers for lung deposition)

and specific dosing amounts, these DPI devices utilize complicated

mechanisms to control aercsol particle sizes and dosage levels.

SUMMARY

According to one aspect, there is provided an asroscl powder
delivery device comprising: & hollow device having an elongated,
cylindrical shape; aerosclizable powder adapted to produce aerosol
particles within the hollow device upon mechanical agitation of the
hollow device, wherein at least a portion of the aeroscl particles
comprise the same material as the aerosclizable powder; and a
secondary powder within the hollow device wherein at least a portion
of the aerosolizable powder, the secondary powder, or both are about
1.0mm to about 4.0mm in at least one dimension.

According te one aspect, there is provided a method of
producing or delivering aeroscl particles, comprising: mechanically
agitating an aerosolizable powder and a secondary powder in a hollow

device having an elongated, cyiindrical shape in order to asrosolirze



la the aerosolizable powder into aerosol particles; and passing air through an upstream end of the
hollow device so as to remove the aerosol particles from a downstream end of the hollow device.
According to one aspect, there is provided a method.of making an aerosol delivery device, comprising:
filling a hollow device having an elongated, cylindricdl%hape with an aerosolizable powder and a
secondary powder, wherein at least a portion of the secondary powder and the aerosolizable powder

are larger thah aBBtt 1°0mAa i &t IBR8ESRe difénsitiT: Wi seafifg &n Bpstrédii poftioh aAd atr
downstrearmhportion ofithethelow=deviceiusing fitershwheseindhe aerosalizable powderand thes

secondary power;are.confined withi the hollow devigehetween the filters, and e gerosolizable

powder produces aerosol particles within the hollow device upon mechanical agitation of the hollow
device.  Accorfthitg 160t aspettthefd S provided ain‘derBs6rdeifrr g desicekit 6f campbnegnt
parts capable ofbeing assembledygomprising; a heltewideviee having atyelengated, cylingrical shape;

powder incl g an.aetoealizable ponget adapled to,puduce agrosgl particles within the hollow

device upon mechanical agitation of the hollow device, wherein at least a portion of the a

particles cSfipride AT FATIERE G the Sma Material 23 the 2er636lizable howdersandralary
secondary powter witkinthe holewsdevieepwhereinatleast-a partipn-ofitheraerasalizablepewder, the
secondaryg,pwgggsotr bg%ar%%é%%sltoaﬁboug%tgm& in a}t}leastnone dimension, wherein the Bowder is

adapted to be positioned within the hollow device; ana*ulps?regm ant downstre ?ﬁ:ﬁﬁg%, v&\i/ﬁereﬁy the

upstream &’ 88WFdtFeaR? filtefs'may belSosifiored ofidké tpstredny afd downstredrm snd pdftions,

respectively-obthe hollew-deyiceito-cantain the pewsatwithin thehellow deviger  ; nAccrdingto one

embodime% eanhfglﬁrlos‘,gI ngder q:‘?éi%;’%ge ge\éi]ge i§ P{%\éiglsed with an aerosolizabllg Zp%vgger, wherein the

powder contains a substance for inhalation, and wherein at l6ast a portion ot the aerosolizabid Yowder
is capable BF BRe&KiAg REPaERosoR BAMHIEIES foriiRhalatigreofthe substande:cOptionallye the meredol

powder delivery-devige can-shaped tedpok anddeel like a smoking article (e.g., a cigarette), and the
substgnce fo_r inhglgct:igndcl%n includoengq\éorant%. Ik% emA_IEO, one or mare filters can be provided,
wherein the filters can be Used fo confine the SUbStAnce if pawdar fort (Her8imatist asfosoiizable
powder") within te d&litce. Aairoifitersrone upstreamzkanother downstream carsbelprevided to
confine the:substanceqwithinthe dayice, with the.downstream filter-heing capable of passing aerosol
partcles of e substanoe throuch the fiterfor inhsfatin, Also. the aerosol pawder delivery device can
2 i
particles within the hollow device upon mechanical agitation of the
hollow device, wherein at least a portion of the aerosol particles
comprise smaller particles of the same material as the aerosclizable
powder, and a secondary powder within the hollow device, wherein at
least a portion of the aerosolizable powder, the secondary powder,
or both are at least agbout 1.0mm in at lsast one dimension, wherein
the powder 1s adapted to be positioned within the hollow device: and
upstream and downstream filters, whereby the upstream and downstream
filters may be positioned on the upstream and downstream end
portions, respectively, of the hollow device to contain the powder
within the hollow device.
According to one embodiment, an aerosol powder delivery device
is provided with an aerosolizable powder, wherein the powder
contains a substance for inhalation, and wherein at least a portion
of the aerosolizable powder is capable of breaking into aerosol
particles for inhalation of the substance. Optionally, the aerosol
powder delivery device can shaped to look and feel like a smoking
article (e.g., a cilgarette), and the substance for inhalation can

include flavorants.



also be provided with a secondary powder, wherein the secondary powder can be used to agitate,
impact, and aerosolize the substance in powder form into aerosol particles. According to one
embodiment, there is provided an aerosol powder delivery device, comprising: a hollow device;
aerosolizable powder adapted to produce aerosol pa}l}ﬁ:les within the hollow device, wherein at least a
portion of the aerosol particles comprise the same material as the aerosolizable powder; and a
secondary powdef'within TR hBloWl Uevide, \Wwhéfeifi it |68t portibtiof tHeeaerdsolizableipowder, the
secondary pewder; onbeth are aboutim@mento about4.0mm imatleastene dmensien« 1 »4 According
to ane embogimeqt, there is piavided a meid of producing o delivering gerosolparticles,
comprising: agitating an aerosolizable powder and a secondary pow efifi 4 hollow device to
aerosolize e’ 56f650liZdble POWHRE Intd?a¥Fosol Palfticles: ard: passing airthroaghcan fipstrearneend of
the hollow device:sa-as teiremove the aefesalfparticles from p.downstreamgnd aof thehollay device.
According bodi there_is provided a method of making an aerosol delivery device,
comprising?ﬁ%%%gﬂgﬁovr\? %g%f&%gwiﬁ? %Sfehrogglfzglbﬁg@psow%g }?ﬁ assuéacsotnadla%/ pté@vﬁgelf',ga/hépee?n at
least a portidrt bf the SecoRbant pofider ahtEthe asrosotizable powder ard4drger thadabout 1:8mm in
at least one dimension and sealing an upstream portion and a downstream portion of the hollow
device using filters, wherein the aerosolizable powder and the secondary powder are confined within
the hollow device between the filters. According to one embodiment, there is provided an aerosol
delivery device kit of component parts capable of being assembled, comprising: a hollow device;
powder including an aerosolizable powder adapted to produce aerosol particles within the hollow
device, wherein at least a portion of the aerosol particles comprise smaller particles of the same
material as the aerosolizable powder, and a secondary powder within the hollow device, wherein at
least a portion of the aerosolizable powder, the secondary powder, or both are at least about 1.0mm in
at least one dimension, wherein the powder is adapted to be positioned within the hollow device; and
upstream and downstream filters, whereby the upstream and downstream filters may be positioned on
the WO 2007/091126PCT/182006/004206 3 upstream and downstream end portions, respectively, of
the hollow device n contain the powder within the hollow device. In some preferred embodiments
of the kit of the invention the powder comprises solid, encapsulated or coated powders comprising:
lactose, glucose, or other sugar, a flavor, rice, alumina, silica, or combinations thereof.



In some preferted embodiments of the kit of the invention the hollow device is a hollow, elongated
device with a. transverse dimension of about 3,0mm to about 0,0mm, and/or the hollow device
comprises polymer, paper, metal., alloy, or combinatigdn. thereof: In some preferred embodiments
of the kit of the invention the secondary powder is harder than the aerosolizable powder, and at least a
portion of tg% agroggliza}b(ljgfpgw e{qiglqetweesrégggut 1.0mm agld aboyt 4.0mm in at least one
dimension, at Teast a portion of the secondary powder i5 bEBRVEEH abdUt™.B'ahd dbouf 4P hiffiimeters
in at least i dRRe SN and Htdedst & pokiiT of tHerastosot particles isbétweemaboubifance
micrometersrandabent 80-micrometers i al lgastione dinension. In some preferred embodiments

of the Kt of the inyention,the,upstream and downstrear fiters comprise polymeric foams, honeycomb

filters, screens, or cellulpse acetate, and wherein the downstream filter passes dero8ol particies”
therethrougdi?”’ =~ SBfite préterfet EribodifiEtts vf e kitdf fee ifvertionifurther conmprise ehécor
more end qapsiadaptetkto-bée positionedan-ene:orhothiends of tha bellowideviee. BRIEFR 011 0w

DESCRIPTION QF, THE RRAWINGEIGURES, . ; Figyee Lilustigtes an emhodiment of an, .
aerosollzabtlgéaowder dellvter)é .dgwce. Figures 2A-_?,D illustrate an exemplar emi)odlm nt of a
method of aefosdlizing & powdér forinhaldifon®© ™ © FijureL R38Ot Fate HHOther SRFAPRIY Y
ethbodime#ota method of dérosbliZihga pewder forinbatationat Ldgures4 lustrates anothies

exemplary embedimentota method, ofaaroselizinga-powdes for inbalation, .ve avour 1. o0mm
to about 4.0mm in at least one dimension.

According to cne embodiment, there is provided a method of
producing or delivering aerosocl particles, comprising: agitating an
aerosolizable powder and a secondary powder in a hollow device to
aerosolize the aerosolizaeble powder into aeroscl particles; and
passing air through an upstream end of the hollow device so as to
remove the aercsol particles from a downstream end of the hollow
device.

According to one embodiment, there is provided a method of
making an aerosol delivery device, comprising: filling a hollow
device with an aerosolizable powder znd a secondary powder, wherein
at least a portion of the secondary powder and the aerosclizable
powder are larger than about 1.0mm in at least one dimension and
sealing an upstream portion and a downstream portion of the holiow
device wusing filters, wherein the aerosolizable powder and the
secondary powder are confined within the hollow device between the
filters,

According to one embodiment, there is provided an aerosol
delivery device kit of component parts capable of being assembled,
comprising: a hollow device; powder including an aerosolizable
powder adapted to produce aercsol particles within the hollow
device, wherein at least a portion of the aerosol particles comprise
smaller particles of the same material as the aerosolizable powder,
and a secondary powder within the hollow device, wherein at least a
portion of the aercsolizable powder, the secondary powder, or both
are at least about 1.0mm in at least one dimension, wherein the
powder 1is adapted to be positioned within the hollow device; and
upstream and downstream fillters, whereby the upstream and downstream

filters may be positioned on the



WO 2007/091126PCT/1B2006/004206 DETAILED DESCRIPTION An aerosol powder delivery
device is provided, wherein aerosolizable powder is contained in a hollow device for aerosolization into
aerosol particles for inhalation. In order to aerosolize the aerosolizable powder, the hollow device can

be mechanicaly.egitatecsby a consumer to deagglomerate or break up thg.agresplizakle powderinto
aerosol particles. The deagglomeration or breaking up of the aerosolizable powder can occur by
impacting powder particles against other powder particles or against walls of the hollow device. An

exemplary, g@l}gg}mentﬂpfgn aerosol powder delivery device 100 is provided in Figure 1, In Figure 1,
the aerosol powder de |very?gél\?i1['c%ef80 iesn% hgﬁgﬁlﬁé\ﬁée,Woﬁ%%?éfﬁﬁjg\étedoée\ﬁ@@, drahbeiwhich
includes &1 lipStrein Tt 10 4R aeitsonizabieppwder 120, @sedontasy powder 130, a downstream
filter 140, and afoptional seedndasy: fiterd&0nwhieh san-be:logated, Rear,an optional mouthpiece

(illustrated indegure 1.at the-.dawnstream el 12 of the device 100). As provided in Figure 1, the
aerosol pggvcgkeorsdeeliveilr devic%égggan%e%%%gﬁ%%a%@%%lizceot 6 %e%%%ﬁ%glgc’ﬁ@%%é?ﬁ% by
agitating the asrosolizable powdédr £36 With thE Sacchdaiy Bofvder 130 withiratavity 103:of the
device 100¢ BiP&gitafinéthe desice 100, the aerosolizable powder 120 moves within the device
causing the aerasolizable pevrder-d204aHimpact-against itself, the secondary powder %gokﬁggd/or the
walls andhfgﬁrgwllgeq?gfgeof g@e daeViﬁgflo% sucl ct}@lat t{]e aerosolizable powder 120 can form aerosol
particles for inhalation. In one exemplary embodiment illiSHtEd i Figurés 17&R82%2D, the
powder piedET 6t e A&ra¥atiyabR FEWAEP 120%%h B Bpproxinvately the saimel initial Size as the
secondarypowder 136 Ipranotherexempiaryie mbothment -asditustratedin Figures 3A and 3B,
aerosolizable pawder3d0,6anbe-smallgr than, the segendaty powder. 130, on the order of aerosol
particles §§Q I\évéwerelnb%g%%ndaq pgwd_er 130 can be provided to break up aggjlomera(ﬁoné 330 of the
small aerosolizabie’ pawder 31010 a6roSdlizE1RB a&hGsofiZaBReponriets1DHRs derosotparticles 230,
which can B filtérel itd e @b d s filkerees adfosot particles 820, W2 tween about 1. Omm

2007/09 126 REIHB2006#004206: 51 < 2 s F o5-examples as.Hustrated, in. Figure 24 (and similarly in

Figure 3A), the device 100 can iechanically shaken by a consumer. This shaking causes the
aerosolizable pov%;er% 120 to irjﬁﬁae%%]w"ﬁ exelac%%(lt%eigég waégaé P& seboRddry powaerd30  the walls of

the device 10055 uPSFeahi et 10, afBthe8owrstiéant filler 14 1o form asrosekpanticles as
illustrated ¥ Figures2As Prefevably, abdllustrated:in:Figute 2A (ang Rigure 3A0, the devige 100 is
shaken in at least onz dimension,
in some preferred embodiments of the kit of the invéntion the
upstream and downstream filters cémprise polymeric foams, honeydomb
filters, scresns, or celluloss acetate, and wherein the downstream .
filter passes aercsol particles therethrough. .
Some preferred embodiments of the kit of the invention further
comprise one or more end caps adapted to be positioned on one or

both ends of the hollow device.

BRIEF DESCRIPTION OF THE DRAWING FTIGURES

Figure 1 illustrates an embodiment of an aarosolizable powder
delivery device.

Figures 2ZB-2D illustrate an exemplary embodiment of a’method of
aerosolizing a powder for inhalation.
' Figures 3B~3C illustrate another exemplary embediment of a
method of aerosdlizing a powder for inhalatioﬁn

Figure 4 illustrates another exemplary embodiment of a method -

of aercsolizing a powder for inhalation.



in an axial direction 210. As a result of the impact, aerosolizable powder 120 can be as illustrated
in Figure 23, the broken up to form both smaller aerosolizable powder pieces 220 and aerosol
particles 230.As illustrated in Figure 23, the aerosolizable powder 120 can include larger, solid
particles. Alt&rfativedyias illustrated in Figure 3A, the aerosolizable powd&f 12B2¢g¢itiHeide aerosol
particles or smaller aerosolizable powder 310 separately, or in agglomerations 330 of aerosolizable
powder 310. Itis noted that secondary powdet 130 can be used to break or deaggiomerate

aerosolizahle, powsler220.:139 k€., similar to a ball mill), as illustrated in Figures 26 and 33, and/or
the secondary powder 1%05 g@n itself be brokgn to form optional secondary aerosol particles 235, as

i thé 2&a8hdaRy powder 1307 1orRTs seConddiy aslosol piiiisd®3s, as

illustrated in Figl‘Jrri,e 235 '
illustrated i Figurez2 P3 ethetsetdritary- Aerosol paiiciés 235 can behwddto altertheschafacteristics of

the resultast assosebpiovidedfor inhadation pAkemativelys dhe seeongdarypowder 130.can be
non-aerogglizable.and/ar,can remain unhroken %ggf é’g@intai&gs q{ii%ling!ﬁsiz 88 igustraatedgg Figures
313,and 3C. ~ As illustrated in Figure 20, the aerosol particles 8) can be inhaled after passing
through tRETGRASHEAM fifteFA%eF Wite if the e bs 6z A5RITOTHRTF 120, P2 R thekddsndary
powder 188rcan bezblookerbhyidhe downskeanviilteriiOchdile alivwing:filtercshaetasalparticles 240
to pass therethrough.Additionally, anGitional secondarysfilter 150 caphe-prayided ta futher control

the sizes of the aerosol particles' passin erethrough, wherein secondary filtered aerosol particles
8? ln§% g a ow%%r T ‘

can be fufther tailbred to a predatermined Size range and distributionYor iffdition 7211 ©
the hollow device.

An exemplary embodiment of an aerosol powder delivery device
100 is provided in Figure 1. In Figure 1} the aerosocl powder
delivery device 100 is a hollow davice, hollow, elongated device, or
tube which includes an upstream filter 110, an asrosolizable powder
120, a secondary powder 130, a downstream filtér 140, "and an
optional sécoadary filter 150, which can be located near an optiocnal
mouthpiéce {iilustrated in PFigure 1 at the downstream end 102 of the
device 100}.

As pkovided in Figure 1, the aerosol powder delivery device 100
can be used to aerosolize the aerosclizable powder 120 by agitating
the aercsolizable powder 120 with the secondary powder 130 within a
cavity 103 of the device 100C. By agitaﬁing the device 100, the
aerosolizable powder 120 moves within the device causing the
aerosolizable powder 120 to impact against itself, the secondary
powder 130, and/or the walls and filters 110, 140 of the device 100,
such that the aercsolizable powdei 120 can form aerosol particles

' for inhalation.

In one exemplary embodiment illustrated in Figures 1 and 2A-2D,
the powder pieces of the aerosoiizable powder 120 can Dbe
approximately the same initial size as the secdondary powder 130. In
another exemplary embodiment, as illustrated in Figures 3A and 3B,
asrosolizable powder 310 can be smaller than the secondary powder
130, on the orderlof aerosol particles 320, wherein secondary powder
130 can' be provided to break up agglomerations 330 of the small
aerosolizable powder 310 to aerosolize the aerosolizable powdar 310
into aerosol particles 230, which can be filtered and ejected as

filtered aerosol particles 320.



WO 2007/091126PCT/1B2006/004206 6 After single use, as illustrated in Figure 2D, the device
100 can include smaller aerosolizable powder pieces 220, as a result of reduction in aerosolizable
powder 220 mass due to the formation the aerosol particles 240 (Figure 2C) therefrom. Alternatively,

device 100 camtrehrdeionly secondary powder 130 if aerosolizable powdei;&ggm%gﬁdg%as illustrated
in Figure 3C. is noted that the device 100 can be disposed after single use or be reused as long as the

aerosolizable powder pieces 220 is available to costinue to yield aerosol particles 230. In order for
a consumer to detgrmin gﬁ&-ygabigg/ Oj]fi[EQ Qef i%e 00, an_indicator. can be provided to signal the
consumer of the leyel of owders remaining. It\%s %%teafflthrgf gﬁff%le%%ror‘%?%e%ﬁ%ﬁ%@ﬁjﬁ? vigtal
indicator carbe usét, bt Bref&rari§, theiftitals? iSeMABrEfichs visekfiy doarwirdowson the outer

walls of thetdévieb=k00gswehvtivat thesinekcatos toesiet substantiodly insreage: the wiass, ueight or
complexity ta.ghe deviee:100as  «:Additionally,the,device 109 caphe disnqsahle or refillable. in an
exemplar)ﬁgmbotqjgneuntsogra é%ﬂlﬂﬁql% devﬁ%, the upstream filter can be removed and the hoﬁeow device
can be either fully or p}artlalﬁ/ refilled: Alternativaly” means FOFYEifRT Juch &8 adhlicedbteartridge,
can be préGiliedto rEfif tHe HRvicé 106 Witidurrerrovir of Bhewsstraam filterr #f ansetemplasy
embodiment} thedevide 100carbe apenechthreugh:a lateh Jocated @n,a Gircumferential arga of the
device 109,prthe,deyice;10Q can,he-gpened (l.e., twisted in the axial, radial, or circumferential
direction to separate one gortion of the device from another) for refilling. By providing the device

100 as describedhefeifi °& $impfe" niéchahieadhhalt, whithsforfis derosoF patticte 2o idis
mechanicaPifddrmett bt agitatien by 20consumee arid thas: without diquidskcomplex sovingparts,
external exergy andies heat, sandbe pravided fos aerosol partiglesto be delivered infg the mauth and
not the lo i f the lungs. Adgdlitionally, a delivery device that is small, lightweight, sealed, and
stable is t\%ggg‘%)%%é\%%a e. yl&ﬁ? odg%ge'r %%%eatﬁreo 8%/% a%dﬁ pFoVideT Herlin®the ABFo88Howder
delivery de¥icE fncliifes an Bpshrbafiend 1B1tswwerel R ehterssthé Hevice 400thigughitherapstream

filter 110 8Ad palssestacsolizable powder 120 can include aerosol. particles or
smaller aerosolizable powder 310 separately, or in agglomerations
330 of aerosonlizable powder 310,

It is noted that secondary powder 130 can be used to break or
deagglomerate aercsolizable powder 220, 130 {i.e., similar to a ball
mill), as illustrated in Figures 2B and 3B, and/or the secondary
powder 130 can itself be broken to form optional secondary asrosol

~particles 235, as illustrated in Figure 2B.

If the secondary powder 130 férms secondary aerosol particles
235, as illustrated in Figure 2B, the secondary aerosol particles
235 c¢an be used to alter the characteristics of therlxasultant
asrosol provided- for inhalation. Alternatively, tﬁé secondary.
powder 130 can be ncn-aerosolizable and/or can remain unbroken and
maintaln its original size, as illustrated in Figures 3B, and 3C.

As illustrated in Figure 2C, the aerosol particles 230 can be
inhaled after passing threugh the downstream filter 140, wherein the
aercselizable powder 120, 220. and the éecondary powder 130 can be ,
blocked by the downstream filter 140, while allowing filtered
aerosol particles 240 o pass therethrough. Additionally, an
optional secondary filter 150 can be provided to further control the
sizes of the asroscl . particles’ passing therethxough, wherein
secondary filtered azerosol particles can be further tailored to a

predetermined size range and distribution for inhaiétion.



W02007/091126PCT/1132006/004206 7 a downstream end 102, wherein filtered aerosol particles
240, 320 exit from the device, as illustrated in Figures 2C and 3B. Toward the upstream end 101,
an upstream filter 110 can be provided. In an exemplary embodiment, the upstream filter 110 is
provided to afigwe@it/datezthe device 100, while containing and preventing esaapewkifepowder from
the device 100 and controlling a resistance to draw (RTD) if desired. The upstream filter 110 can be
any material or shape capable of allowing entrainfent air to pass through, while also preventing the
powders from escapingsExeraplary embodimentsraf-aatanals ighied cam be nsedsas e wpstream

filter 110 includgutare.ngt limited-to,palymeris foams, honsycamb flers, sgreens, sych as fine metal
mesh screens, or cigarette filter material, such as cellulose acetate. Preferably, the upstream filter 110

also is capabis S ProviinG FaaRt B a%ial PGty 1 thHEdavicd 007 siiER tHar e detice 00 can
maintain f8epreefetemhired- Shapesinididtindiouse. 2C) Additiedatip.a delstredrivfilter, 140«<an be
provided ORva glownsirean: pertionef aneaerasakpowdergdelivery deyiea 100.13imilar fo the,ypstream

filter 110, the doywnstream filter 140 is prgvided tg contain t{tge owders within the deyjce 100; however,
the down%tre%m fﬁtear can gwpr%flidled to also allow aaesroéol |§1e% Tﬁ)%rﬁéle:ériorﬁfs%x&egr/éfhro%&h (along

with entraif A eSirFBranRafatiy e ke AfafPEnitfo diffaite ¥t MARSTaISiMEIEn &88 betuséd as the
downstreéasn filtersk40 ircludédauyt aees notlimitec: te palymertdoapasdaaneycemdxsfilters; sareens, such

as fine metalmashssereens,Qrcigarstie filtey material s?ggﬂ%gggu%@“acetate. In addition to the
downstream filt%r 140, an optional secondary filter can also be provided within a downstream area 150

of the device to allow & predetefmined AmbuRt of AETEEAFSartiales B s pidddtbritfe d7XAGE of aerosol
particle sizds toggaskrheretrrougiiforifhaanencror éxanyilenah optionaksecordary filtahean be

used withjgwa dowmstrearasayity-enemthegdownstream enchte.gontiol thesmass law.of,aerosol
particles for inhalation, or fuvrt@%r onfrol .thgtsize of the aerosol particles for inhalation. Preferably,
the upstreaﬁ1 filter 110 has a smaller mesh or Eorggﬁy tkﬁean the %bwlﬁgqt:refm I "[ae“v‘"rg%géJ to gﬁ]oew aerosol

particles 1§ P& ot gh THE dinSPEaMT I AR notGaEs thiGayH the W cuter walls.
2007/0911268RCTMABR006/004206:8ch that the indicator does not substantially

increase the mass, weight or complexity to the device 100.

Additionally, -the device 100 can be disposable or refillable.

- In an exemplary embodiment of a refillable device, the upstream
filter can be removed and the hollow device can be either fully or
partially refilled. Alternatively, means for refilling, such as a
replaceable cartridge, can be provided to refill the device 100
without removal of the upstream filter. In an exemplary embodiment,
the device i00 can be openéd through a latch located on a
circumferential area of the device 100 or the device 100 can be
opened {i.e., twisted in the axial, radial, or circumferential
direction to separate one portion of the device from another) for
refilling.

By providing the device 100 as describsd herein, a simple,
mechanical inhaler, which forms aerosol particles through mechénical
movement or agitation by a consumer and thus without liguids,
complex moving parts, external energy énd/ox heat, can be provided
for aeroscl particles to be delivered into the mouth and not the
lower airways of the 1ungsh. Additionally, a delivery device that is
small, lightweight, sealed, and stable is therefore available.

In order to use the dsvice 100 provided herein, the aerosol
powder ‘delivery‘ device includes  an upstream end 101, where air

_enteis the device 100 through the upstream filter 110 and passes to



upstream filter.Also preferably, the secondary filter has a smaller mesh or porosity than the
downstream filter 140 to further filter or control the sizes of the aerosol particles prior to inhalation.
Also, it is noted that one or more optional end caps 160 can be provided to prevent powder loss out

from the upstgamoefei L@l (Figure 2A) and/or the downstream end 102 (Rigtgdds a6 HhdsStrated in
Figure 4.  As provided herein, aerosolizable powder can be provided downstream from the
upstream filter within a cavity of a device. By providing the aerosolizable powder in a central cavity of

thellhollom&.de}ﬁﬁﬁst&@@ﬁe &fdhe pgwd@ﬁ%%ﬂlth&@r%@ﬁlh p%@g&%%f%%&&&@&&”%g?y the @Iters as
well as 0 e rosolizapile wdaer IS prefera ized to provide
r@(g%r@% % Qge n%%vi‘@eg aﬁ dleﬁl?uS% é thr)%lneﬁ SLﬁ)&%ﬁngN "

sufficient levels of taste and/or aeroso ivery of a pre ete ithin the device, and to
allow for sufficiehPden&ft BEtieetrihe Hivdetpieces torslove for riethanicalénergy tdbe passed
to the powder piscbs anthallow fordheipawdernto beraerosolized. Jhus.dhe agroselizablg powder

should bessmall:erough to fityithin a hollow davice, but large (ﬁpougg g provide sufficient a%‘uounts of
S

substance for raero osolization. In an exemplary embodiment, the su tance |n S asrogolizable powder

form can be Up to 4 fhilfimatets i atfeasP %‘ﬁ%éaln?gﬁﬁoﬁkﬁld?%%fé*ro%%ﬁzéﬁén By Hreviding
aerosoliz&blesgéwerRrthatz Wy 4 Mlmetérsiemultiple individuabpoveder migtes:can fit within the

device, apd shepldneat pass tku‘osgaﬂéedﬂﬁ%z@n@thoam%%eew%@mﬁwg%P%%? 2Ry, agitation
of the devige itiopal such.sizin aIIow for space tob rowded between powder pieces to
allow the povsc?e%g plgglﬁsbt% ntligg\;oe vE%nt in the device 15 % id impac ?W?ﬁ}cgﬁ%é}gpowﬁﬁ?lﬁ?é@éy the

device, aftIREMERTES of THE-§&IGSoliz 4Bl BowaEr BRclUsive of the-herosut ipetivle§ carebe any size
at least a 18rgéas:thizacvosol patticlestin exemplaryrembesdimests the: agresolizablepowder is

sized greatarihey) abpuick9mm 2} egst one dmension. £ example, e agrosalizable powder can

have at Ietaat one dlmenS|or1 between about 1.0mm and about 4.0mm if larger aeros%]azaeble powder
120|sdeswe ateria such as cellulose acetate.  Preferably, the

umstream filter 110 also is capable of providing radlal and axial
lntegrlty to the device 100, such that the device 100 can maintain
its predetermined shape in ordinary use. |

Additionally, a downstream Ffilter 140 can be provided on a
downstream portion of an aerosol powder delivery device 100.
Similar to the upstream filter 110, the downstream filter 140 is
provided to contain the powders within the device 100; however, the
downstream ‘filter_ can be provided to alsc allow aerosoclized
particles to pass therethrough {along with entrainment air) for
inhalation. Exéﬁplaxy embodiments of materials which can be used as
the downstream filter 140 include but are not limited to polymerlc
foams, honeycomb fliters, screens, such as fine metal mesh screens,
or cigarette filter material, such as cellulose acetrsis.

In addition to the downstream filtervl40, an optional secondary
filter can alsc be provided within a downstream area 150 of the
device to allow a predetermined amount of aercsol particles or a
predetermined range of aercsol particle sizes to pass therethrough
for inhalation. For example, an optional secondaﬁy filter can he
used within a downstream cavity or on the downstream end to control
the mass fiow of aerosol particles for inhalation, or further
control the size of the aer¢sol particles for inhalation.

Preferably, the upstream filter 110 has a smallér. mesh or
porosity than the downstream filter 140 to allow éerosol particles

te pass - through the downstream filter and not pass through the



WO 2007/091126PCT/1132006/004206 9 wherein the aerosolizable powder may appear as a solid
bead. Alternatively, the aerosolizable powder can have at least one .dimension between about 10 and
about 30 microns if smaller aerosolizable powder 310 is desired, wherein the aerosolizable powder .
may appear &ssméllgparticles. As a second alternative, the aerosolizable pewggi,samkadinclude
particles sized between about 10 micrometers (pm) and about 30nm agglomerated into powder sized
greater than about 1.0mm in 'one dimension or between about 1.0mm and about 4.0mm in one

dimensionPwhbremmhéaﬂresolizab.tﬂ@@Wgﬁlérf@yag@pgar%ans@%qjgg;%ratiop &)Lsgnaqjgsarticles. Itis
noted that gambhiaations;of these géfggq%ptl%{hsa{ze%ggr%so%ljilzsabl!_e powders cn alsoBe provided. By
providing |§.E%§:r %erosolizable powder, aerpso?partlcles CaRBE Frmied tgredrbin By bfeakirrgoff or
loosening particiés from 58 Harger 4BFosdiZatle féwdér whersinthe aerasolizablepawder ds still

confined witHirt & d&vice by the filters and the walls of the device. Alternatively, if smaller

aerosolizable powdesjs provideg within.a-hollow devige, aerosal particles can be formed by
I powder or frgeirigp%éﬁ?ﬁés TBrirfifAAtioRbrgR BN from

deagglomerati gregat ge%elggsolizabe
e ey g&?ﬁéaeflonﬁ%%saei’&oli abfe pbhtleripriviged skodld belcapable

the downstream filter. Upon aero
of forming $er®8bF pafticiddd6m absutiopriusaboan@0pit in Al deast ane dimensianfor.eLak or taste

delivery. IdmanFégamplary embodiment, aerosol particles are at least |IOnm, as this allows delivery of

the aerosol partigles igte,a;mauth,of a consumer, while avoiding or minimizing delivery to the lower
i > Qéf%&t%% Jtﬁgb;éeros%%%?ﬁclegadb aP fostshegesopm to

airways o‘éi%l?nls%ﬁes' A(%ditiongleg, it is preferabl € ae

avoid large parjuc.esaﬁorr?‘f Chusiig 'Wsddmifon tite t targe Grdnulesdatheimeath) bylarge. paticle
impactionfdgAinst sdrfbeesasiramaeddrbpentnhatatiom o cerAdditiopally.the, aergsolizable powder
can includeohesgr mete:Hayoraats; ncluging.any natur synthetic flavor, extract, oil or aroma, such
as tobacc9®§%égeg§hg em%rg e.d. éﬁgger@rﬁ%cﬁ%eaﬁﬁﬁﬁ ,Otho@ngféf:I]iggricﬁ?]Fruf‘?"ﬂavors
(e.g., lemon and strawberry), vamﬂla, vaniliin, Sty vARIIRRShRsatRTreseReFfiavors Gpice flavors (e.g.,
cinnamon and cibVés) AERGI- KD 20 TFOUBEZ6PET/1BREOEIBBAR06 d0zed  to  provide

sufficient levels of taste and/or aerosol delivery cf a
predetermined substance within the device, and to allow for
sufficient movement betwsen +the powder pieces to allow for
mechanical energy to be passed to the powder pieces and allow for
the powder to be aerosolized. Thus, the aerosolizable powder should
be small enough to fit within a hollow device, but large enough to
provide sufficient amounts of substance for aerosolization.

' In an exemplary embodiment, the substance in aefosolizable
powder form can be up to 4 millimeters in at least one dimension
prior_to aerosolization. By providing aerosoclizable powder that is
up to 4 millimeters, multiple individual powder pieces can Ffit
within the device, and should not pass through the filters prior to
impact between the powder pieces by agitation of thé devicé.
Additionally, such sizing can allow for space to be provided between
powder pieces to allow the powder pieces to move within the device
160 and impact with other powder pieces, the device, and *he
filters.

The azercsolizable powder exclusive 0f the aerosol particies can
be any size at least as large as the aerosol particles. . in
exemplary embodiments, the aerosclizable powder is .sized. greater
thar about 1.0mm in at least one dimension. For example, the
aerosclizable powder can have at least one dimension between about

1.0mm and about 4.0mm 3if larger aercsolizable powder 120 is desired,



salicylate (e.g., wintergreen), linalool, bergamot oil, geranium oil, and ginger oil. The aerosolizable
powder can be in the form of solid powder pieces (e.g., large or small pellets; or large or small
agglomerations of particles) with the one or more substances throughout the mass of each powder
piece or can Wélatg/evidthngs or layers of flavor and/or chemicals on carrierstkgicexemple, the
aerosolizable powder can include solid, coated or encapsulated powders, including but not limited to
one or more of the following substances or combirtations thereof: lactose, glucose, or other sugars,

flavors, ane sadtier other exeipients:tosaitkstabilifyand aeposalizibility. ;s AlSo.dR1aR exemplary

embodiment, agigsolizable panderis, ianaible ad canbe broken from,aragy poyider pieces (or
previously broken larger powder pieces) to form a cofmbination of broken larger aerosolizabie powder

pieces antidéfssparticleéce”  theHerosBlizatie pokaetis pieferelsty Sufficiéftly wedk-and brittle
such that theaerosolinable powder can be brokerewith-mmodetate force fniom conswpes-inadueed

mechanicgl, agitatign,or.shaking, Howgver, the aerqsqlizable powder js preferably, syfficiently strong

and ductile to reduce break%%%of the aerosolizable powder during transport and/or storage of the

device. %A MerffdhEd BDOVE. seddridfary poviier BAk b providddds Mip4eERitisosblizable
powder toehfeakettie verosplizabiepowiierinto3all aswsolpatictes. Ifie sacontiary powdér can be

any mategakwitb-a hasdnessdevel.ohat lnasteguivalent iehe aesesqlizablepewder.oupichis safe for

oral inhalgg(%@@ngu%%-v%llat% " H%r.dness of the %%gf%nigla(yh%owder IS gggggg to aid n aerosolizing the

. JAESDS10N, W eros & oW ma .
aerosolizable powder into aerosol partlpfes By transferring mechanical energy frdm aglifatlngythe device
to create 38P601 AiG8s frovt BRGKER G pietesBi e REFdSIRDIe pdiiders TOSifhilaRES the
aerosolizablepowderpthewsecondagy povitercanlalse be=greatenthan abbue 1. foumeinsonesdimension
or between ahoyt 1.0mmanrd about 4.0mm in one dimension for providing a large enough impact
surface to interact with th%aerolstolizable powder,,ye(]%)small enough to allow for movement within the

device. For examplé, 1ice “afumina, Slica. Sugar, andior saft et Rith 4t RAEEbhe® ter™
2007/091126PTTAS 2006766420611 Hﬁﬁéﬁé?@h‘%ﬁﬁgiﬁg florn i me? Davhitolaboudtr4rOnwrecan be
used as the:speondanprpeWdeible powder, wherein the asrosolizable powder - is
still confined within the device by the filters and the walls of the
device. Alternatively, if smaller aexosolizable powder is provided
within & hollow device, aerosol particles can be formed by
deagglomerating aggregated aerosolizable powder or freeing particles
for inhalation or ejection from the downstream Ffilter.
Upon'aerosolization, the aerocsclizable powder provided shouid.
be capable of forming aercscl particles from about 10um to about
30um in at least one dimension for oral or taste delivery. In an
exemplary embodiment, aerosol particles are at least 10pm, as this
allows delivery of the aerosol particles into a mouth of a& consumer,
while avoiding or minimizing delivery to the lower airways of the
lungs. Additionally, it is preferable that thé aerosol particles be
at mbst about 30ym to avoid.large particles from causing discomfort
{(i.e., large granules in the mouth) by large particle impaction
against surfacés of a mouth upcn inhalation.
Additionally, the aerosolizable powder can include one or
- more flaveorants, including any natural or synthetic flavor, extract,
0il or aroma, such as tobacco, .smoke, menthol, mint (e.g.,
peppermint and spearmint}), chocolate, licorice, fruit flavers (e.g.,
lemon and strawberry), vanilla, wvanillin, ethyvl vanillin, breath

fr@shener flavors, spice flavors {e.g., cinnamon and cloves), methyl



Preferably, the aerosolizable powder has a hardness of less than or equal to the secondary powder,
such that the secondary powder can transfer mechanical energy through impact with the aerosolizable
powder. The level of the transfer of mechanical energy can be chosen to be sufficient to cause
breakage of th@aesosalizable powder with or without breakage of the secandaf-REWISJn an
exemplary embodiment, the secondary powder is about 2.0mm to about 4.0mm (and any 0.1 value in
between this range) in at least one dimension and tan be about the same size as the aerosolizable
powder prerin-meshanica) aojtation beeakaas of thesagrasalizable powder. ;1 A hollow device is
preferablyoﬁed 19 cp%li%e g}e (pﬁwders. Preferably, the hollow device can provide structaral Integrity
(e.g., the resistance fo c?ushing ‘and bending) to the device. As such, the hollow device can be any
container, such 28% HSIRF Celoijated Reves t¢eontn the pdwddisrandparticlesitheceiein an
exemplary eesgedimentga, hollox,longated gieyice has artsansverse dimension of aboyt,3:0mm to

about 8.0%?3(@@&@@3{&; valye i%%ﬂ’&?&ﬁhisﬁ@ﬂe)’t herein the hollow, eIongFa]ggg dnevice is sized

Il O ore ceg .
to be portaple gng convenient for andlln%. In one exemplary em%odlmenrﬁ the hollow devics is

shaped to Took 4hd teel ike Kdijarette 2And Y USYic E5A bRFuSER aDE SHisking Bubiituter
device.Thezhisiew @eviteaaiso prefetablyprenides axiakand radiatsstrucal integritydp theevice, as

well as sufticiess sirength toswilhstand agitatiomand impactby the aergsolizable powdey and;the
8pr%viéiensc)tjéug{uralgg%fg{iéy,éhe hollow device is preferably shaped in a

secondary powder. In_order to Al ¢ :
cylindrical, tubular’ shape and Gan be made of & polymier, & papar, Bhetdl arfraloy “of &Cdibination

thereof. SUPREASTallY A cBYEP R EHABEUrd-BaReSs be prvited tproteesthe device from
damage. Awwexempiaavemhodiment ean ineludetaut is:notiinied taa plastic fabric.arymetal -
enclosuresto-protect the devjce. WO 2007/091126PCT/1132006/004206 12 Therefore, a
preferable methgg of producing or delivering aerosol particles can include agitating an aerosolizable
powder and a sécondary povider -8 HOIGW devile 13 %8tbsoliz& tREPSwaET ficPaERssol Perticles.
Preferably “ 87 ditatinbcd eagg lom érnésorreaksany e pevdsolizablegsowder intowerasdy particles.
Additionatlyoireardertg-provide dhe sesese) padiclesio a consuwmer ibis alsoprgferable ta allow for air
to pass thyough an upstream end %gggegol%l%\/g d%%/#%% spaslo Jemove the aerosol particles from a

downstream end of the hollow device. n addition to p?gaucmgeor'delivering aerosol particles, also
preferably provided i¢8netHdd Tt 1falAy ST adrosEraémvan devicd froritr ity rmaké anekemplary
aerosol detiteny) devicepreferablycashollowpeldngatetl=devieeds providedand filedawithan
aerosolizable pewuer and-a seeopgdarypowder. By providing &'A%M&%‘Qi“'t%‘ge&’%%#@e production

for the aegggjo{!igelivery d%vi%gvrgay bet implified with a siggle filling step. It is hoted however that more
than the two p'ovgders can beUSad, and Thore HaiT 8 SiAgR filling St Ean 4o betG<&ddbending
upon the Ptbeéssaided strong and ductile to reduce breakage of the

aerosolizable powder during transport and/or storage of the device.

. As mentioned above, secondary powder can be prévidéd to impact
with aercsolizable powder to break the aerosolizable powder inte

small aerosol particles. The secan&ary powder can be any material

with a hardness level of at least equivalent to the aerosolizable

powder, which 1is safe for oral dinhalation and non-volatile.

Bardness of the secondary powder is desired to sid in aeroscelizing

the aerosclizable powder into aerosol parﬁicles by transferring

mechanical energy from agitating the device to create aerosol
particles from broken off pleces of the aerosolizable powder.

Similar to the aerosolizable powder, the sgcondary powder can
also be greater than about 1.0mm in omne dimension or between about
1.0mm and about 4.0mm in one dimensiog for providing a large enocugh
impact surface to interact with the aercsolizable powder, yet small
enough to allow for movement within the device., For example, rice,

alumina,. silica, sugar, and/or salt particles ‘with at least one



After providing the powders within the device, an upstream portion and a downstream portion of the
device can be sealed. Preferably, the device is sealed using filters or the like in order to confine
powders within the device. At this point, optional end caps over the upstream and downstream

portions can Feopravidadain addition to the filters. Alternatively, the device %}iﬁzﬁﬂeﬁ&ﬂ? or encased
in a wrapper or the like to further seal the powders within the device and to prevent loss of aerosol

particles. Also provided is an aerosol parts capable of being assembled. device as a kit, parts of
the replacethenesused-asgesirad.delivarydeviegkit.of cmponen, By 85%"'9!3”%%%6‘?0%%,'@“"Vefy

aerosol dglévgx&%@c§0%$e An exemplary kit can include a hollow device, powder incld INg an
aerosolizable powder, and filters. Similar to the aerosol delivery device described above, the powder

provided with thé kiti§ sreterablPadatfteaselprotice aerodelpartieles withinithes holtow device.
Additionaltyizthe it prefesdbly:inciuckes pewderwith ablgast a partian efthe agrasol paptigles being the
same matesighas theaeresqlizable powder, with.a secondary powder pravided to be harder than the
aerosolizable WO, 2082/091126PCTlleogg%%ﬁzogﬁg%g&w ef PréferablV the pwtier iftfe kit is
adapted t6 Be positioned witltiithe: devidd betwidént upstredftantrdewfetears fiteshavhichimay be

positione@eRrie Upktrelm ariddlonstredrn eadfitrtibastof the davise to-eentaigdhe;powaer within
the hollovadewviea.i zable powder with or without breakage of the secondary

gawder, In an exemplary embodiment, the secondary powder 1s about
2.0mm to aboulb 4,0mm (and any 0.1 valpe in betwesn this range) in at
least one dimension and can be about the same size as the
aercsolizable powder pricr to Hﬁchaaical'aéitation breakage of the
aerosolizable powder.

A hollow device 1is preferably used to house the powders.
Preferably, the hollow device can provide structural Antegrity
(e.g., the resistance to crushing and bending) to the device. As
such, the hollow device can be any container, such as a hollow,
elongated device, to contain the powders and particles therein. in
an exemplary embodiment, a hollow, elongated device has a transverss
dimension of about 3.0mm to about 8.0mm (and any ©¢.1 wvalue in
between this range), wherein the thléw, elongated device is sized
to be portable and convenient for handling. In one exemplary
embodiment, the hollow device is shaped to look and feel 1like a

 Clgarette, and the device can be used as a smoking substitute
device.

The hollow device also preferably provideé axial and radial
structural dintegrity to the device, as well as sufficient strength
to withstand agitation and impact by the aercsclizabla powder and
the secondary powder. In order to provide‘structural integrity, the
hollow device is preferably shaped in a cylindricalr'tubulaf shépe
and can be made of a polymer, a paper, a metal, an alloy, oxr a
combination thereof.

Additionally, & cover or enclosure can also be provided to
brotect the device f:qm damage. An exemplary embodiment can include
but is not limited to a plastic, fabric  or metal ‘enclosure. to

protect the device.



Variations and modifications of the foregoing will be apparent to those skille_d in the art. For _example,
additional air inlets can be provided at positions along the length of the device to increase .alrﬂow or
adjust the resistance to draw if desired. Additionally, more than two powders can be used in the

device. For exammpie/pthree aerosolizable powders (e.g., an aerosolizable tebpggasflavared powd_er, an
aerosolizable mint-flavored powder, and an aexosolizable menthol-flavored powder) can be provided

along with a hard salt, non-aerosolizable powder ca#f be provided in a devi_ce. Such variations and
modifications aré’ln@hﬁo@msida’edpmaiﬁinrhlm@urméle.m.s@md a&opgﬂf&ﬁgﬁ%@@p%@q%ﬂ?{gto. 14
CLAIMS: An-agrnsqlpowderdelivery devic comprising: a hollow, device. having an elongated,
cylindrical sh%pe; ¢ aerosol izable powder adgz%%ed to g}:é%cg%xeorsogof%%r&ﬁegwﬁ% }ﬁg‘%ollow
device upon Thechanical Agitation 6f the Mot diidEswhereii st 18454 pottioRVIdRE arosol
particles COHpFidé ttiesante rraterial as e detwsolizable powderi-and asegonaary-pawdeswithin the
hollow dewicezwhereaip at least am{j@mqu'(Et}Q@éoggMnge pz)g_{\r%era g@rgggfgr;dggig%/%t gég,rnor both
are about ut 4,0mm in at least one dimension. 2. The device o claim 1,
comprisinzgdgrﬁjq[}égﬁaga?r%fijté% Wrr?e'rr%e?rjin thgcupSQ[3r?e@z}1rr?1cﬂ%Iter't Contdths ?ﬁgjaer%%ﬁﬁigﬂ)f’egpo%eraand the
secondary PEWHEF within tfe AOABWRIGHBE 2R difovis-afrvtofsasstirotighrthesupstreanatfilter and into
the hollowplevicerandnwheréinthe hollow device so as to remove the aerosol

particles from a downstream end of the hollow device.

In additlon to producing or delivering aerosol particles, also
preferably provided is a method of making an aerosol delivery
device. in order to make an exemplary aerosol delivery device,
preferably a hollow, elongated device is provided and Filled with an
aervsolizable powdér and a secondary powder. By providing the two
simultaneocusly, the production for the aerosol delivery device ma'y
be simplified with a single filling step. It is noted however .that
more than the two powders can be used, and more than a single
filling step can also be used devnending upon the process used.

After providing the powders within the device, an upstream
portion and a downstream portion of the device can be sealed.
Preferably, the device is sealed using filters or the like in order
to confine powders within the device. At this point, optional end
caps over <the upétr@am and downstream portions can be provided in
addition to the filters. Alternatively, the device can be wrapped
or encased in a wrapper or the like to further seal the powders
within the device and to prevent less of aerosol particles.

Also provided is an aerosol delivery device kit of component
parts capable of being assembled. By providing the aerosol delivery
device as a kit, parts of the aerocsol daiivéry device can be
replaced or reused as desired. An exemplary kit can include a
hellow device, powder including an zerosolizable powder, and -
filters. Similar to the aercsol delivery device described above,
the powder provided with the kit is preferably adapted to produce

. aerosol particles within the hollow device. Additionally, the kit
preférab?iy includes powder with at least a portion of the aerosol
particles being the same material as the aserosclizable powder, with

a secondary powder provided to be harder than the aerosolizable



upstream filter optionally comprises a polymeric foam, a honeycomb filter, a screen, and/or a cigarette
filter material. 3. The device of claim 1, further comprising a downstream filter, wherein the
downstream filter contains the aerosolizable powder and the secondary powder within the hollow

device, and alfewstaspassiized particles to pass through the downstream figleranghwagsgin the
downstream filter optionally comprises a polymeric foam, a honeycomb filter, a screen, and/or a-
cigarette filter material. 4. The device of claim 3, further comprising a secondary filter, wherein the

secondaryﬁﬂtag(efg[ther ﬁ%g@%%[os%@ed}p&m@@s ggs_siplgethrgygh tlhse dgg\énsctr%%amtglte_r,eand
wherein t 033%%0”(13@’ filter %ptloni%lg comprises polymeric foams, a ho_neycom% iiter, &’scréen,
s mi “The

§ devite of CRIRTE, wWiRTEPife sésendalypeieess harder

and/or a ci .arette(%ﬂter ma%erléﬂ. 1
than the aérosdiizablepbitida andavherdihiatledsba poriomos the aeresalizabiepowser is.between

about 1.0rrimrand:abort 4.0mm ir-af deastene-digpgnsionat leasta porfiop.of the secqndary, powder
is betweenygbout 2.0mm and about 4.0mmrin at least one dimension, and at least a
Variatiops and modifications of +he foregoing will be apparent

to those skilled in the art. For example, additional air inlets can
be provided at positions along the length of the device to increass
alrflow or adjust the resistance to draw if desired. Additionally,
more than two powders can be used in the device. For example, thres -
aerosolizable powders {e.o. ., an aerosolizable tobacco~-flavered
powder, an aerosclizable mint~flavored powder, and an aerosolizable
mentholwflavored; powder) can be provided along with a hard salt,
non-aerosolizable powder can be provided in .a device. Such
variations and modifications are to be considered within the purvie&

and scope of the claims appended hereto,



: . . ¢
portion of the aerosol particles is between about 10 mlcromeltersb?nd abgut i?;oan;l(t):lzgrgtrafrcsolant :(; leas
[ ' [ [ i solizable powder
nsion. 6. The device of claim 1, wherein the aeros :
ggsvgclerpgomprising: lactose, glucose, flavor, or a combination thereof, and/or wherein the secondary

powder comprises particles harder than the aeros_gljlngle r|i)owdfer7of Tr;](;eagiiji(r:rgr;a; Egqufs\}vﬂgf; e
[ r particles, salt particles, or a combination thereof. 7. :
ot sugah;os a transversg dimension of about 3.0mm to about 8.0mm, and/or wherein the hollow

ggilliocvt\el 2%:%%?@& polymer, paper, metal, alloy, or combination thereof. 8. The device of claim 1,

[ [ [ der which are softer than beads of
[ evice contains beads of the aerosolizable pow . . .
e sccontan pondl d wherein the aerosol particles are formed by shaking the hollow device with

:22 Zggggglggb?gy;%ag égrP PR B ESH S oW Biesein to break and/or deagglomerate the

aerosolizable pBWHEMTE e bsolpaaticlés: “$atAdmaties of Rraducing or de||ver|ngd2¢r3riﬁ8;3 |h|z())ﬁ(r)t\|zles,
comprising: me%%@é@bi@%@ﬂ&@r%ﬁﬁ{&??gzﬁ%eugg ggre({s%?gaaﬁﬁ:?gs? gq?t?w% ‘?thewht;léow davice
upen mechanical agitation of the hollow device, wherein af least a portion of the aerosol
particles comprise the same material as the aerosolizable powder; and
@ secondary powder within the hollow device wherein at least g portion of the
aerosolizable powder, the secondary powder, or both are about 1.0mm to about 4.0mm in at
ieast one dimension.

2. The davice of claim 1, further comprising an upstream filter, wherein the upstream
filter contains the aerosolizable powder and the secondary powder within the hollow device,
and aliows air to pass through the upstream filter and into the hollow device, and wherein the
upstream filter optionally comprises a polymeric foam. a honeycomb filter, a screen, andfor a
cigarette filter material,

3. The device of claim 1. further comprising a downstream filter, wherein the
downstream filter contains the aerosolizable powder and the secondary powder within the
holiow device, and allows aerosolized pariicles to pass through the downstream filter, and
wherein the downstream filter optionally comprises a polymeric foam, a honeycomb filter, a
screen, and/or a cigarette fiiter material.

4, The device of claim 3, further comprising a secondary filter, wherein the secondary
filter further filtkers the aerosolized particies passing through the downstream filter, and
wherein the secondary filier optionally comprises polymeric foams, a honeycomb filter, a
screen, and/or a cigarette filter material.



device having an elongated, cylindrical shape in order to aerosolize htheh altlerosgliqulesgoav;ci(e;rrlgrtr?ove
i ; i ' tream end of the hollow device

aerosol particles; and passing air through an ups : :

the aerors).ol particles from a downstream end of the hollow device. 16 10. The method of claim 9,

wherein the agitating causes the aerosolizable powgler to break into the aerosol particlez. 1_1. Thheollow
method of claim 9, wherein the agitating an aerosolizable pOV\_/der and a secondary pow erina ole
device agrosoli%, s the aerosolizable powder into aerosol particles of between about 10 micromete

and abotit 30 miCFonTSiarE vk it che ‘@hﬁ@*&iéh&lz;eﬁomnocbomkigg ABrasroseldeliery
device, conmysaimagle povﬁﬂﬁﬂ%ad?@%@%ﬂeé@%gﬁéﬂﬁer@éh%ﬁ@Q?Eeé?aggugadbrf Calm%]daé?%sx%g]ﬁe%&/v der

lizabie poyder dary pqwder, wherein at least a portion of the sec /
Zﬁ(rjotshoeléé%é%(l)ﬁsgiizabIea%%\%kg%é?aﬁ%p ﬁ%’}b}é‘r% ?ﬁ%ﬁ’éﬁt@ﬁﬁ?ﬁi‘?ﬁv_éﬁ Ii@&?@ grwdipnerisionsarhsealing an
upstreadiB6iEol RBV&doRRst Edim portidredbthe hottovindevisesusing dimension, and at least &

portion of the aerosol particies is between about 10 micrometers and about 30 micrometers

in at least one dimension.

& The device of claim 1, wherein the aerosolizable powder is 2 solid or 3 coated
powder comprising: lactose, giucose, flavor, or a combination thereof, and/or wherein the
secondary powder comiprises particles harder than the asrosoiizable powder of rice. alumina

particles, silica particies, sugar particles, salt particles, or 3 combination thereof.

7, The device of claim 1, wherein the holiow device has a transverse dimension of
about 3.0mm to about 8.0mm, and/or wherein the hollow device comprises polymer, paper,

metal, alloy, or combination thereof

8. The device of claim 1, wherein the hollow device contains beads of the asrosolizable
powder which are softer than beads of the secondary powder, and wherein the aerosol
particies are formed by shaking the hollow device with the aerosolizable powder and the
secondary powder therein to break and/or deagglomerate the aerosolizable powder into
aerosol particies.

g. A method of producing or delivering aerosol particles, comprising:

mechanically agitating an aerosolizable powder and a secondary powder in a holiow
device having an slongated, cylindrical shape in order to aerosoclize the aerosclizable
powder into aerosol particles: and

passing air through an upstream end of the hollow device so as to remove the
aerosol particles from a downstream end of the holiow device.



filters, wherein the aerosolizable powder and the secondar(;j/ powdder are corn(;‘isnoeldp;vrittiréllg Sti:/tlaitrrl]?rlllct)rvl\:a

ice i izable powder produces ae :
device between the filters, and the aerosoliza ( nles ythin the.

[ i itati hollow device. 13. The method of claim 12, il

hollow device upon mechanical agitation of the where

illi [ [ [ der and a secondary powder comprise g

e filling of the hollow device with an aerosollzab_@@-pow : _

;Ee hollc?w device with an aerosolizable powder with at Iea_st one_dlmensmn between about 1r.](()jn;rtr)loirt1d
about 4.0mm, and a secondary powder with at least one dimension between about 2.0mm a

4.0mm. 4. Th&FdHiferst Elairm29whersinthiesfibisignidhesboliow dexisa it asigsalizable

owder arahia isecondasy-povydenaemprises filling a hollow device with a solid, a cqateq anﬁ/or ap y
gncapsulated aerosolizable pbwder comprising: lactose, glucose, flavor, or a combination thereof, a

i [ i [ lumina particles, silica particles, sugar
secondary powder, which optionally comprises rice, al _

garticleéj %ailltppﬁ?ﬁcl%,ﬂéﬁch ebrabinatfontherenf, whesgimihg 5@1‘?0&@%%?5%%5 %?Wg%e%?t :%rrl];he

! . . . a
esembing sambrane  holon Ao Mo oagatéa I AHGAISHapEe" i poweseincluding

ising; ice , el

o 8eroSHlaat BoVE Kiapret 1o BroUREE Berssongaras e ol SRcedBg:

' it i i least a portion of the aerosol particles comprise
mecharfit&Eagieation of the hollow device, wherein at pnse

' [ der, and a secondary powder within

articles of the same material as the aerosollza_tble powder,
flrc?li’ﬂ{zr pvice wherein at least a portion of the aerosolizable powder, the secondary powder, or both
are at Igg"st at’)oﬂ??%?ﬁrﬂf making an aerosol delivery device, comprising:

filing a hollow device having an elongated cylindrical shape with an aercsolizabie
powder and a secondary powder, wherein at least 2 portion of the secondary powder and
the aerosolizable powder are larger than about 1.0mm in at jeast one dimension; and

sealing an upstream portion and a downstream portion of the hollow device using
filiers, wherein the aerosolizable powder and the secondary powder are confined within the

holiow device between the filters, and

the aerosoiizable powder produces aerosol particles within the hollow device upon
mechanical agitation of the holiow device

13. The method of claim 12, wherein the filling of the hollow device with an aerosolizable
powder and a secondary powder comprises filling the hollow device with an aerosolizable
powder with at least one dimension between about 1.0mm and about 4.0mm, and 2

secondary powder with at least one dimension between about 2.0mm and abouyt 4.0mm.

14. The method of claim 12, wherein the filling of the hollow device with an aerosolizabie
powder and a secondary powder comprises filling a hollow device with s solid, 2 coated
and/or an encapsulated aerosolizable powder comprising: lactose, glucose, flavor, or a
combination thereof and a secondary powder, which opticnally comprises rice, alumina
particles, silica particles, sugar particles, salt particies, or a combination thereof, wherein the
secondary powder is harder than the aerosolizable powder,



in at least one dimension; wherein the powder is adapted to be positic:jngd V\r/llg[lrlg ;rrlnefng:gv;/n c;f/vl;(;e;
[ tream and dow
upstream and downstream filters, whereby the ups . . .
gggitioned Fz)n the upstream and downstream end portions, respectively, of the hollow device to contain

the powder within the hollow device. 19

15. An asrosol delivery device kit of camponehf parts capable of being assembled,
comprising:

a hollow device having an elongated, cylindrical shaps:

powder including an aerosclizable powder adapted io produce asrosgl particles
within the hollow device upan mechanical agitation of the hollow device, wherein at least »
portion of the aeroso! pariicies comprise smaller particles of the same material as the
aerosolizable powder, and a secondary powder within the hollow device, wherein at least &
portion of the aerosolizabie powder, the secondary powder, or both are at least about 1.0mm
in at least one dimension, wherein the nowder is adapted o be positioned within the hollow
device, and

upsiream and downstream filters, whereby the upstream and downstream filters may
be positioned on the upstream and downstream end portions, respectively, of the holiow

device to contain the powder within the hollow device.



