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careful attention to the accuracy of the dosage, which can be as small as
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harnful to the patient. Further, if the dosage that is delivered is 20 too
small, it will not serve its purpose. It is also necessary that the )
partlcles | eaving the di spenser assenbly be substantially within a
particular siz® range, since particles of the nmedi canent which are too
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_ ‘When dellvenng medicaments, that is, pharmacologically
' 15 active compounds, in solid form to the respiratory tract and to the lungs,
' careful attention to the accuracey of the dosage, which can be as small as
0.1 millig'i'am; must be made. This is because such medicaments are
. often quite potent, and the administration of excessive amounts thereof
could be harmful to the patient. Further, if the dosage that is delivered is
20 too small, it will not serve its purpose.
It is also necessary that the particles leaving the dispenser
assembly be substantially within a particu'l'ar size range, since particles of
- the medicament which are too large may not enter the respiréto'ry tract,
but instead, will be deposited in the mouth or pharynx and thence enter
25 the drgestlve tract. As an example, preferred partlcles can have a
diameter of 1 to 5 micrometers.

Various devices have been used in order to dispense a
metered dose of powdered medicament, including pressurized aerosol
devices, nebulizing devices, pump inhalators and the like. With the

30 current concern over environmental issues, however, aerosol devices,
which constitute a large part of the devices now on the market, are less
favored. Further, with aerosol devices, the medicament is dissolved or -
‘'suspended in a liquid propellant mixture, which results in the introduction
of unneeded chemical substances into the body and further adds to the

35 complexrty of the devnces




35 cdﬁpIeX|ty of the devi ces. 2 In addition to the aforenentioned types
of Wi'spenser assenblies, powder dispenser assenblies are also known.

St udi es have shown that there are virtually no significant differences in
bronchodi | at or responses wi th equival ent anbunts of nedicinal substances 5
adm ni stered either by powder dispensing devices or aerosol devices.
Accordingly, there is now an ever-growi ng2demand for powder di spensing
devi ces which can dispense netered doses of powdered nedicament. Wth such
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entrained at inhalation andl}) §0pg{g t£' 5582% to%%ﬁfn thé entire disclosure of
o which is incorporated herein by reference, describes a dosing unit that
includes a storage chamber for holding the active compound, a
15 perforated membrane rotatably positioned under the storage chamber
and a holder for the membrane. Introduction of the active compound into
perforations in the perforated membrane is accomplished with elastic,
spring-loaded scrapers, mounted in a holder in the storage chamber.
With this arrangement, the membrane is movable between a first position
20 where active compound is introduced by the scrapers in part of the area
of the perforated membrane, and a second position where the part of the
area of the loaded membrane has been inserted into the air conduit in
‘the dosage inhalator. Thus, the active compound contained in the
perforations is entrained at inhalation and brought through the nozzie to
25 the respiratory tract and the lungs of the patient.
. With this arrangement, a coil spring is used to bias the
“scrapers into engagement with the perforated membrane. The coil
spring is interposed in the storage chamber between the casing and the
. scraper assembly. - Alternatively, it is disclosed that the coil spring can be
30 arranged so that the membrane is pressed against the scrapers, and
thereby mounted in the base 'or'maneuveﬁng unit. In addition to the coil
spring, Wetterlin uses spring loaded pins beneath the membrane to
engage the ratcheted bottom of the membrane in order to provide distinct
.positioné for the perforated membrane when it is advanced by the base



25 thé& respiratory tract and the lungs of the patient. Wth this
arrangement, a coil spring is used to bias the scrapers into engagenent

‘W th the perforated nmenbrane. The coil spring is interposed in the storage
chanmber between the casing and the scraper assenbly. Alternatively, it is
di scl osed that the coil spring can be 30 ._arranged so that the nenbrane is

pressed agai nst the scrapers, and thereby drounted in the base or

maneuvering unit. In addition to the coil spri ng Wetterlin uses spring
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Wetterlin patentspfdrhbéY R\ddfewhatdifibiemt! Y conplicated and
However, with these minor differences aside, the same .
deficiencies found in Wetterlin '769 are found in Wetterlin '811. Thus, the
15 devices of the Wetterlin patents all provide a relatively complicated and
costly arrangement. This is the result of providing a plurality of openings
in a metering plate which must be rotated separately from the main
housing. Further, by providing a plurality of openings in the metering
plate, a relatively complicated indexing mechanism must be provided,

20 which is subject to breakage and which is difficult to assembile.
Specifically, the Wetterlin patents requnre a ratchet mechanism to perform
such indexing.

U.S. Patent 4,668,218 to Virtanen discloses a dispenser
" substantially identical to the Wetterlin patents, while also providing an

25 indicating assembly which indicates the number of medicament dosages

administered.
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Y OF THE INVENTION

~In accordance with an aspect of the present invention, a
30 powder dispenser includes powder housing means for holding a supply
of powdered material to be dispensed, the powder housing means
including a first conduit exten&ing there through in displaced relation to
the supply of powdered material; metering plate means for holding a
metered amount of the powdered material, the metering plate means
35 including only a single powder receptacie area therein for holding the
metered amount of the powdered material, the metering plate means



costly” Jarrangenent. This is the result of providing a plurality of openings
in a netering plate which nust be rot at ed separately.fromthe main housmg
Furt her, by providing a pl urality of openings in the nmetering plate, a

rel ati veI y conplicated indexi ng mechani sm nust be provided, 20 which is
subj ect to breakage and which is difficult to assenble. Speci fically, the
Wetterlin patents require a ratchet mechamd smto perform such i-ndexi ng.

U S. Patent 4,668,218 to Virtanen discloses a dispenser substantially

identical to the Weirgp bsmoneowwth@shp iy stpawderedi materal,2ind thé cat i ng
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preventing air fl @andbit @#tie pbWder housing means; spring means for biasing the base

housing means and the powder housing means toward each other; and
mouthpiece means for enabling inhalation of the metered amount of
powdered material from the receptacle in the metering plate means
15 through the first conduit in the container means, the mouthpiece means
bemg in fluid communication with the first conduit.
In accordance with another aspect of the present invention,
a powder dispenser further includes rotational drive means for rotating
the powder housing means with respect to the metering disk means so
20 that the first conduit is in fluid communication with the receptacle, in
- association with movement of the mouthprece means to an exposed
position to enable inhalation therefrom. .
The above and other features of the invention will become
readily apparent from the following detailed description thereof which is
25 to be read in connection with the accompanying drawings.

' BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an exploded perspective view of a metered powder
dose dispenser according to a first embodiment of the present invention;
30 Fig. 2 is a longitudinal cross-sectional view of the metered
powder dose dispenser of Fig. 1 in assembled form;
Figs. 3A and 3B are cross-sectional views of the metered
powder dose dispenser of Fig. 2, taken along line 3-3 thereof;
Fig. 4 is a bottom perspective view of the- powder housing of
35 the metered powder dose dispenser of Fig. 1;



recept@acl e except when the receptacle is in alignment with the first
copduit of the powder housing nmeans, the base housing nmeans bei ng nounted
bel ow the nmetering plate means, and the base housing neans including a
second conduit in alignnment with the first conduit of the 10 powder -
housi ng means when the receptacle is in alignment with the first conduit of
t he powder housi ng neans; spring neans fo biasing the base housi ng neans
and the powder housing neans toward each other; and nout hpi ece neans for

enabling inhal ation of the Fij. & ighamexplotdedp erspedmvecmembwlmbtéredrpwde
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t her eof which is bedy andioapriaidet of thermetered powiden doise dispanses of iFigy 5;
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er ose |

.perspective view of a net ere spenser accor gto a Irst
enbodi ment  of 1& hePPwEeEAPse ﬁ‘!ﬁﬂ@f'ﬁ%o Big. 5 - Fig. 2is a

| ongi tudi nal cross-secti onahgvlge;wg)ﬂahh@emqiggc@pwpratdmmgjmwer of
Fig. 1 in assenbled for Pf-’ Sl?‘t are cross-sectional views of the
met ered powder doR® Wﬂ?&ﬁéﬁ%é’%"&f‘sﬁg W- S aken along line 3-3 thereof; Fig.
4 is a bottom perspective vFigyidfistatopgpianaievinotitiengssdmBied maﬁon&ryémely,
powder dose di speggehofferfdril pdwder housing;
15 Fig. 11 is a longitudinal cross-sectional view of the metered
powder dose dispenser of Fig. 10, with the cap thereon, taken along line
11-11 thereof;
Fig. 12 is an enlarged longitudinal cross-sectional view,
s|m|lar to Fig. 11, of the upper portion of the stationary body, cap holder
20 and powder housing;
Fig. 13 is a bottom plan view of the cap of the metered
powder dose dispenser of Fig. 5; ' - '
' Fig. 14 is a cross-sectional view of the cap of Fig. 12, taken
along line 13-13 thereof;
25 Fig. 15 is a front elevational view of the mouthpiece of the
metered powder dose dispenser of Fig. 5;
Fig. 16 is a top plan view of the mouthpiece of Fig. 15;
Fig. 17 is a cross-sectional view of the mouthpiece of Fig.
15, taken along line 17-17 thereof;
- 30 Fig. 18 is a top plan view of the key disk of the driver
mechanism_of the metered powder dose dispenser of Fig. 5;
Fig. 19 is a cross-sectional view of the key disk of Fig. 18,
taken along line 19-19 thereof; |
' Fig. 20 is a cross-sectional view of the assembled cap, cap
35 holder, mouthpiece and key disk of the metered powder dose dispenser
of Fig. 10, taken along line 20-20 thereof;
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Fig. 5 Fig. 8is a topé&lan view of the base housing of
owder dose dispenser of Fig. 5; Fig. 9 is a plan view of
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nmnbgedﬂ powder dose di spenser of Fig. 5;

Fig. 24 is a longitudinal cross-sectional view of the metered
powder dose dispenser of Fig. 23;

Fig. 25isa top plan view of the base housing of the
metered powder dose dispenser of Fig. 22;

Fig. 26 is a cross-sectional view of the base housmg of Fig.
25, taken along line 26-26 thereof, ,

Figs. 27A and 27B are top plan views of the metering disk
portion of the metered powder dose dispenser of Fig. 22;

Fig. 28 is a cross-sectional view of the metering disk portion
of Fig. 27, taken along line 28-28 thereof;

Fig. 29 is a bottom plan view of the powder housing of the
metered powder dose dispenser of Fig. 22;

Fig. 30 is a cross-sectional view of the powder housmg of
Fig. 29, taken along line 30-30 thereof;

Fig. 31 is a top plan view of the scraper disk of the metered
powder dose dispenser of Fig. 22; '

Fig. 32 is a cross-sectional view of the scraper disk of Fig.
33, taken along line 32-32 thereof;

Fig. 33 is a perspective view of the assembled base
housing and metering disk portion of the metered powder dose
dispenser of Fig. 22;

Fig. 34 is a perspective view of the assembled base
housing and metering disk portion of Fig. 33, with the metering disk

" portion rotated 180° with respect to the base housing from the position

35

shown in Fig. 33;

Fig. 35 is an elevational view of the assembled base
housing, metering disk portion, scraper plate, powder housing and
nozzle,



Fig. I6-is a top plan view of the nouthpiece of Fig. 15; Fig. 17 is a
crgss-sectional view of the nouthpiece of Fig. 15, taken along line 17-17

t hereof; 30 , Fig. 18 is a top plan view of the key disk of the
driver mechani smof the netered powder dose di spenser of Fig. 5; Fig. 19 is"
a cross-sectional view of the key disk of _Fig. 18, taken along line 19-19
thereof; Fig. 20 is a cross-sectional vi elv of the assenbl ed cap, cap 35

hol der, nout hpi ece and key di sk of the netered powder dose di spenser of .
Fig. 10, taken along |ine Xig286isan&dgvationabviewef the assembleddbaseect i onal

the cap: Fig. 22 cusitghm ggéd‘%PE%?E?:%‘???ﬁgﬁﬁéﬁigﬁéﬁﬁ‘g?“e”"Sévsé’f
.di spenser accor di"r?&zla% Vé?"??ff 9%&9@8&'9@@0909%@?&%4@%Rps@‘)"i‘“ é&l\rﬁ?éin; Fig.
23 is a perspective view ofFigh87 s andidwvdional vieadofithecsssertitied daspenser  of
ongi tudi nal  8r odOueing: tabtering;aigh brlal; shRlber B Powdef nob o) ¢ penser
of Fig. 23; Fig. nwzzles viewaghiromaa positianci80ChefisetSrom she pogition afiig.rdh;er ed
Dot hous g o "Erge 0%, | 118;8]e10 pAR YnptAgRozaRR ey, ¥, 02
~are top plan vi elROWser erﬂ'?@?%ﬁj‘ﬁi 4¢. 22; :
Fig. 39 is a cross-sectional view of the nozzle of Fig. 38,
10 taken along line 39-39 thereof; |
Fig. 40 is an elevational view of the guide sleeve of the
metered powder dose dispenser of Fig. 22;
Fig. 41 is an elevational view of the guide sleeve of Fig. 40,
viewed from a position 90° offset from the position of Fig. 40;
15 Fig. 42 is an elevational view of the guide sleeve of Fig. 40,
viewed from a position 180° offset from the position of Fig. 40;
Fig. 43 is a top plan view of the guide sleeve of Fig. 40;
Fig. 44 is a bottom plan view of the driving sleeve of the
metered powder dose dispenser of Fig. 22;. -
20 Fig. 45 is a cross-sectional view of the driving sleeve of Fig.
44, taken along line 45-45 thereof; |
Fig. 46 is a perspective view of the assembled metered
powder dose dispenser of Fig. 22, with the cap removed and without the
bottom friction cap and top friction sleeve, and in the retracted position;
25 Fig. 47 is a perspective view of the assembled metered
powder dose dispenser of Fig. 46, in the extended, operable position;
Fig. 48 is a cross-sectional view of a metered powder dose
dispenser according to a fourth embodiment of the present invention;
Fig. 49 is an exploded perspective view of a metered
30 powder dose dispenser according to a fifth embodiment of the invention;
Fig. 50 is a cross-sectional view of the assembled
dispenser of Fig. 49; and ‘ ' -
Fig. 51 is a top view of the partially assembled powder
dispenser of Fig. 49.
35



porti ofi.of the netered powder dose dispenser of Fig. 22; Fig. 28 is a
crgss-sectional view of the metering disk portion of Flg 27, taken al ong
li e 28-28 thereof; Fig. 29 is a bottom plan view of the pomder housi ng of
the 20 netered pomder dose di spenser of Fig. 22; Fig. 30 is a
cross-sectional view of the powder housing of Fig. 29, taken along line
30-30 thereof; Fig. 31 is a top plan VIeM/Of t he scraper di sk of the
met er ed pomder doggaggggpﬂggggig:f 2 L et : 8§ a
cross-sectional v ne 32-32
thereof; Fig. 33 is a perspé’@ﬁﬁfﬁag\mé\lﬁ&awllmcsaﬂﬁﬁtﬂﬂ.@adbﬁ&lé“%&lﬁg’ig1a41d
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assenbl ed base conflgurat«on in the Iongntudmal cross-sectlont ereof, wnth an upper cup-
| 10 shaped recess 18 being formed between upper half cylindrical wall
portion 14a and disk portion 16, and a lower cup-shaped recess 20
being formed between lower cylindrical wall portion 14b and disk portion

16.

he

Disk portion 16 is formed with a central opening 22, and a
15 single powdé.r receptacle 24 (Fig. 3A) is located near the periphery
thereof. Receptacle 24 is above a gas-permeable pov\}der retainer 26.
Receptacle 24 and retainer 26 can be formed by inserting a gas
permeable filter, mesh or perforated plate element, having a height less
than the thickness of metering disk 16, into the lower portion of an
20 opening of suitable dimension and shape in said metering disk;
receptacle 24 will thus be formed above the element in the opening.
Alternatively, powder receptacle 24 can comprise an opening in disk 16
and powder retainer 26 can comprise a covering on the lower surface of
‘said disk, extending at least over said opening. As a further alternative,
25 metering disk 16 is formed from a porous material and powder receptacle
24 is formed by a recess in the disk. The filter, mesh or plate element
constitutes retainer 26, and preferably has a minimal restrictive effect on
gas flow therethrough, while preventing appreciable loss of powdered
medicament below the lower surface of metering disk 16. To maintain a
30 constant volume of powder receptacle 24, powder retainer 26 is
preferaBly fixedly mounted.in or below the opening, such as by frictional
fit, welding or use of an adhesive. A gas permeable filter, mesh or plate
‘can be fabricated from any suitable material, including cellulosics,
polymerics, metals, ceramics, glasses or composites thereof, exemplary
35 useful materials including sintered porous plastics, porous polymer
membranes, natural or synthetic woven fabrics, nonwoven synthetic



5 housing, netering disk portion, scraper plate, powder housing and

nogzle viewed froma position [err] offset fromthe position of Fig. 35
Fig. 38 is a top plan view of the nozzle of the netered powder dose

~di spenser of Fig. 22; Fig. 39 is a cross-sectional view of the nozzle of
Fig. 38, 10 taken along line 39-39 thereof; Fig. 40 is an el evational view
of the guide sleeve of the netered powder 9dose di spenser of -Fig. 22; Fig.
41 is an elevational view of the guide sleeve of Fig. 40, viewed froma
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dri'ving sl eeve of pmihigy €§ ﬁ dose di spenser of Fig. 22; 20
Fig. 45 is a cross-sec ona view of the drivin I_ggsleeve of Fi 4 44, taken

al ong'line 4545 thereof; FAfematively, as shpwhdpifiige3B; meeptagle 4.coraprisesy
net ered powder doéﬁadéébﬁfdiék p@ﬁudﬁ 96, ﬁﬁerem bw”dé?lémrddwﬁd&ﬂtoand wi t hout

the bottomfriction,ca fr| eeve n t ed.
e, pettom L et ShisSialong 3s. Segef i B BEBYFieP L0 thindsF sy
met er ed povvder dashatadsmeﬂmeusm Nogeta%er witl typneaﬂ;«benﬂaed witip thisbl e
position; Fig. 4844 93"5{' s-sectional view of a netered powder dose

di spenser accordi ng t ourth enbodi nent _of the present invention; Fig.
49 i's an expl Bded perspect i APawadar hausingr2s of aicyindrisal\eenfigusationiss penser

according toa f '6é§it|@rﬁ$d)dlltﬁﬁﬂhp§ér é shQﬂ@d‘?ééé!ss 18. gPoWidrSho%sm 28 sits
cross-sectional view Qf the ass ense of Facg éj 9 51 is
6 and has an outer lameter

a top view of theURR{1SHPY er

smaller than the inner dlameter of cyhndncal wall 14 so as to permit
relative rotation between powder housing 28 and stationary body 12.
15 Powder housing 28 includes a central threaded opening 30 in line with
central opening 22 of disk portion 16. In addition, powder housing 28
~ includes a first frusto-conical venturi conduit 32 extending entirely there
thrbugh, substantially parallel to and offset from the central axis thereof
so as to be po_sitioned at the periphery of powder housing 28. Venturi
20 conduit 32 has its large diameter end 32a at the upper end of powder
housing 28, and its small diameter end 32b adjacent disk portion 16. In
this manner, small diameter end 32b of venturi conduit 32 can be aligned
with receptacle 24 to receive powdered medicaments 34 therefrom. As
used herein, the terms "powdered medicaments” and "powder" include
25 micronized powder, spheronized powder, micro-encapsulated powder,
powder agglomerates and the like, and are used interchangeably wuth
these terms herein. :
In addition, powder housing 28 includes a powder supply
conduit 36 positioned diametrically opposite venturi conduit 32, with the
30 lower end of powder supply conduit 36 capable of being aligned with
receptacle 24, as shown in Fig. 2. Powder supply conduit 36 is normally
filled with powder 34 for inhalation, and the upper end of powder supply
. conduit 36 is closed by a plug 40 or the like to prevent the escape of
powder from the upper end of powder supply conduit 36.
35 The lower end of powder supply conduit 36 exits into a
manifold 42 formed in the lower surface of powder housing 28. Manifold
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di spensér of Fig. 49. 35 8 DETAI LED DESCRI PTI ON OF THE PREFERRED

EVMBODI MENTS Referring to the drawings in detail, and initially to Figs. 1-4
t hereof, a metered powder dose di spenser 10 according to a first enbodi nent
of the present .invention includes a stationary body 12.5 formed by a
cylindrical wall 14 that is divided into RN upper hal f cylindrical wall
portion 1 4a and a lower half cylindrical wall portion 1.4b by a netering

Chown b Fro. 15, Bo kg AR aifbl UL BLkbTes Bl o e st
. the longitudinal theveof, andtisdividée intofchamibiers 44 bypseraper platé$) 46s idyecapper
i sk portion 16, Shofof ek She SHRRboti4 15K coMpUfBauR wit ' ARy bndor "
:covver dczv! |t Rd; i cglnpmnerpup@lycnonduxttﬁaawﬂ?il_@i t'L‘lE Iipwer eods .all[qha(nﬁﬁ{'StéTl‘en 16 .i s
(Fig. 38) is Ioc i‘éﬁ*"ﬁ?&?@ y gg'" ,Rge@ﬁ;%ﬁz?';(g?@%z@%%%ﬁ%ﬁ&?@ Tpuadon,
gas- per neabl e powB&Waen pPWEer bgusi nd diskporinn 16 Funher, the lpwer gpds
formed by insertiotscrapesplztesraslzre st thd samertesél ay thecloiver sutfdce lof powder
the lower port PonnGrSi 28, 83 heflofe Brd ) CORBEF wih 1A LBReP Sufladd ot Bisk’ 0.7
netering disk; repegicacl® Accordinglyhugom celativeratation between stationary bady he
openi ng. Al tejgat §3¢jng pmwﬁﬁoﬁﬁﬁg%ﬁgbﬁd%ﬂ%l@mrdt st dbrielHtriver 44
di sk 16 and powcle‘r)f rrn%tn%{be‘r'z%r%mcan %o ri sle .a C&O){%I’sl n%dotp' me I lQwerd l')sur face
of powder supply conduit 36, en is scraped by
scraper plates 46 into receptacle 24 so as to accurately and completely
fill the same.
Metered powder dose dispenser 10 further includes a base
15 housing 48 of a cylindrical configuration, positioned within lower cup-
shaped recess 20. Base housing 48 also has an outer diameter smaller
than the inner diameter of cylindrical wall 14 so as to permit relative
rotation between base housihg 48 and stationary body 12. Further, base
housing 48 includes a central opening 50 in line with central opening 22
20 of disk portion 16. A second frusto-conical venturi conduit 52 extends
entirely through base housing 48, substantially parallel to and offset from
the central axis thereof, so as to be positioned at the periphery of base
housing 48. Venturi conduit 52 has its large diameter end 52a at the
- lower end of base housing 48, and its small diameter end 52b adjacent
25 disk portion 16. In this manner, small diameter end 52b of venturi conduit -
52 can be aligned with receptacle 24, and therefore, in line with powder
34 therein. As will be described hereinafter in greater detail, base
housing 48 is rotatably fixed with respect to powder housing 28 so that '
second venturi conduit 52 is always in alignment with first venturi conduit
30 32 ' . :
As shown best in Figs. 1 and 2, base housing 48 includes
an annular L-shaped Iip 54 at the lower end thereof. Lip 54 defines an
annular groove 56 for seating the lower end of cylindrical wall 14 therein.
Further, a central recess 57 is formed at the lower end of
35 base housing 48, recess 57 being in fluid communication with central
opening 50. '



sai d di'sk, extending at |east over said opening. As a further alternative,
25 ;nmetering disk 16 is fornmed froma porous material and powder receptacle
24 is forned by a recess in the disk. The filter, mesh or plate el enent
constitutes retainer 26, and preferably has a mnimal restrictive effect on
gas flow therethrough, while preventing azpreciable | oss of powdered

medi canent below the | ower surface of netering disk 16. To maintai-n a 30

constant vol unme of powder receptacle 24, powder retainer is preferably
fixedly mounted in or bel owl d%rp*@nr.%ta?@dﬁc%bamthopﬁm %ﬁm PPY%F,efml di ng
?rbuse ?f da][\ adhestiousin_gﬂea,laa bpit5geislihsertéd tmgugmehtlrarrede_sSSEeenbal- _
abricate roma | 108 o b y, S,
netal s, ceramcs, %@Eﬁ:sa&%dg%ér" stl?dpgg“ﬁé#E%E? ‘@@é‘%h&f@@ﬁ’ eaﬁbe#%wa?
mat eri al s i ncl udi tresidedeopaning 30wef pavder hausing 28usA sonyertional ey ways,
natural or synthety f ' ideey ' ' nd t he
li ke. More sge(B:i f?ggq&%eﬁ[g ﬁ%'?{ari ai S | néﬁgg% E%rg{ael%ﬁgﬁg‘gﬁg%%l efin
woven nesh, and p&%@ﬁm 48 and,en Bajtyaf @fﬁ’rﬁé!,e“b& %‘@r riation: between base
pol y-tetrafl uor oethaysingeds RadDONNSS.| A e raBult) rélative rotatidn etwéer poadsr of

O 252" an ar ca yeine25 A AR Sl 3.5 SPMNatibet Wi ARrmiibti o
perforations 25, sliding mouamnathwg@epaaae.r Invotheriwordss mt_atinn oh_base n until
om0, b o ouli 48 kgl Sk S, S0 S Howove,
configuration is B@sethausing dBrafndpewder heusing28.ean bednaved toward grd
housi ng 28 sits upgmy fiemUsesh other infiRe akiaPdisdctidPisitheroots and has an outer
di amet er it is important to the present invention that pbwder 34 not
prematurely escape from receptacle 24, and in this regard, a coil spring
15 62is positioned in central recess 57 between base housing 48 and the
head 58a of bolt 58 in order to normally bias powder housing 28 and
base housing 48 together in the axial directions thereof. As a result, the
lower surface of powder housing 28 is in contact with the upper surface
of disk portion 16, while the upper surface of base housing 48 is in
20  contact with the lower surface of disk portion 16. in this manner, the
escape of powder 34 deposited into receptacle 24 is prevented.
In addition, the large diameter end of a frusto- conical
mouthpiece 92 is fixedly mounted to the upper end of powder housing
28. An opening 93 is provided in the opposite, smali diame’ter end of
25 mouthpiece 92. '

In operation, venturi conduits 32 and 52 are initially in
alignment with receptacle 24. Then, stationary body 12 and base _
housing 48 are rotated 180° with respect to each other to the position
shown in Fig. 1. During such rotation, manifold 42 comes into

30 communication with recebtacle 24. As a result, powder 34 in chambers
44 therein is deposited in receptacle 24 and scraped thereinto by scraper
plates 46. Then, with receptacle 24 filled, base housing 48 and
stationary body 12 are rotated back 180° with respect to each other so
that venturi conduits 32 and 52 are once again in alignment with

35 receptacle 24. ltis then only necessary for the user to inhale through
opening 93 in mouthpiece 92 so that air is drawn upwardly through




smal | ef. than the inner dianmeter of cylindrical wall 14 so as to permt
relative rotation between powder housing 28 and stationary body 12. 15
Powder housing 28 includes a central threaded opening 30 in line with
central opening 22 of disk portion 16. In addition, powler housing 28

i ncludes a first frusto-conical venturi conduit 32 extending entirely there
t hrough, substantially parallel to and offldet fromthe central axis thereof
so as to be positioned at the periphery of powder housing 28. Venturi- 20-
condui t 32 has it veinturyecooduilnb2aand:poawdanrataineh 26, thereby edrryingoiivacpowder

hi's manner - smal ITofT saconodi s YoeRl AR FLhAGRE 2 Mt NIoh dpenhd

with receptacle 2830 receive powder ed nedi caments 34 therefrom As used
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24, as shown in Fig. 2. Powddecosdingly, withihhei presgnt isvaation, a meterad-eowgen
powder 34 for inhalosel dispenést 10 proRRiedantt atcuraighe maasuPby tikPddsad of6 i s
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powder supply condlisperiserQ isgreatly simpiified' inlabnéructionmaddiassembly ower the
bt povher o Bt SLITRE odkbR b7k dgeon dfindrBtdfil Gk ifor Bef '
integrally formed with the stationary body that rotatably holds the powder
housing and base housing. Further, with the present invention, there is
15 only a single receptacle in the metering disk portion, so as to eliminate
the need for any complex ratchet assembly.
Thus, the present invention differs from the aforementioned
Wetterlin patents which require a plurality of openings in a metering plate
which must be rotated separately from the main housing. By providing a
20 plurality of openings in the metering plate, a relatively complicated
indexing mechanism must be provided, which is subject to breakage and
which is difficuit to assemble. Specifically, the Wetterlin patents require a
ratchet mechanism to perform such indexing.
Referring now to Figs. 5-21, a metered powder dose
25 dispenser 110 according to a second embodiment of the present - -
* invention will now be desctibed, in which elements corresponding to
those of dispenser 10 of the first embodiment are denofed by the same
‘reference numerals incremented by 100, and a detailed description of
the common elements will be omitted herein for the sake of brevity.
30 _ Specifically, as shown therein, the basic mechanism of
dispenser 10 is found in dispenser 110, with some variations thereof.
First, instead of a bolt 58 extending into threaded engagement directly
with the main body of the powder housing, powder housing 128 includes
a central extension shaft 128a integrally formed at the lower sutface
'35 thereof. Shaft 128a extends through central opening 150 of base
housing 148, into central recess 157. The free end of shaft 128a



theredf, and is divided into chanbers 44 by scraper plates 46. The upper
end of at |east one chanber 44 is in comunication with the |ower end of
powder supply conduit 36, while the | ower ends of all chanbers are 5
adapted to be in comunication with receptacle 24 upon relative rotation
"bet ween powder housi ng 28 and di sk - port|o§ 16. Further, the | ower ends of
scraper plates 46 are at the sane |evel the | ower surface of powder
housi ng 28, and therefore, are in contact with the. upper surface of disk.-

portion 16 Accorfichisies exiginal teads\128bthereomand @ aul, 158 i thieadediyody 10
12 and powder houeng@éwthe?emthr |rBdrdealtd>%ecme)pandénenamsmgamme 44 of

olates a6 into relgun PO 6ETRE b wilt piEeesstthy SofbPARE 18K The
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housi ng 48. Venturi con arge dlaneter end 52a at the | ower
end of base housing 48, andFuﬁbeérﬁakW'wadrﬁé'f@thSW tecpravisied tecprevenk
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extending downwardly therefrom in the axial direction of powder housing
128. A small diameter opening 170 is provided in the upper surface of
base housing 148 and extends in the axial direction of base housing
148. Opening 170 is aligned with opening 168 so as to slidably receive
20 stop rod 166 therein. As a result, rotation of powder housing 128 results
in rotation of base housing 148 therewith. However, base housing 148
and powder housing 128 can be moved toward and away from each
other in the axial directions thereof, because stop rod 166 can slide in the
axial direction thereof within opening 170.
25 ' It will be appreciated that central opening 122 of disk
portlon 116 is of a sufficiently large diameter to receive stop-rod 166
therein. In this manner, rotation of powder housing 128 and base -
housing 148 can occur with respect to disk portion 116, without
interference from stop rod 166.
30 As another modification, manifold 142 is merely formed as
an arcuate open area in communication with powder supply conduit 136.
In other words, there are no scraper plates formed in manifold-142.
‘Instead, a separate scraper disk 172 of identical outer diameter to
powder housing 128, is effectively secured to the lower surface of
35 powder housing 128 by any suitable means. For example, the central
o opening 174 of scréper disk 172 can be of a slightly smaller diameter



As shéwn best in Figs. 1 and 2, base housing 48 includes an annul ar
L-ghaped lip 54 at the |ower end thereof. Lip 54 defines an annul ar groove
56 for seating the |lower end of cylindrical wall 14 therein. Further, a
central recess 57 is fornmed at the |lower end of 35 base housing 48, recess
57 being in fluid communication with central opening 50. In order to
rotatably | ock base housing 48 to powder fousing 28, a bolt 58 is inserted
.through central recess 57, central opening 50 and central opening 22, and .

threadedly recei v §h£?'?28§'sottﬁ ﬁ@é}ﬁﬁepﬁgﬂ 172 is%oreb R MERONN iR ivdlly, A

central SEZL. g 58nadhgse g kg %gysea%%%f‘%u&s&?fg?é%ﬂ?m@ Bive
rotation between lmwsmtaverw pdwderchdusing $28. &f course,ddraperdisk 172

o0 e veeh et Ll A Bodd DR o SRl
of base 10 hoimHyoughrmma@crapefcdlsh1?sa|s)ﬁx¢dnmmsumwtxhge§aectnm ew t h.
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from each ot her the axial_ "di rerfiil ons_t.her

| t ortan
present invention that powd Scraperfisk 1/2/iaely E$§ E'HE%{%OFBEW'?&&?E{% ﬁ]% 24,
and in this regargxtending thergrthraughSand pobitioned limnwatigtely undet mainifok €42, 57
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t hereof . As al@ esnpt becireulag.With tmsmamewmdmwdemt%gompowdensumvact
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tﬁ,uzl %nner' St 'hQ powdce??egecptace 124 (Feg 6A) IS psé‘srmé"‘rfe% Snder hcl:ﬁe o1r78I %gwder §
' 134 therein falls into receptacle 124, above retainer 126, and is scraped
thereinto by the walls 172a of scraper disk 172 that define holes 178,
15 during relative rotation of powder housing 128 and scraper disk 172 with
respect to disk portion 116. In other words, these walls 172a function in
an equivalent manner to scraper plates 46 of dispenser 10. Preferably,
- as shown, there are four holes 178 in alignment with manifold 142.
‘ As shown in Fig. 6B, powder receptacle 124 can be an area
20 compnsmg perforations 125. In this modification, retainer 126 may not
be needed for retaining powder in the receptacie until inhalation is
commenced. -
In addition, there is an additional hole 180 in scraper.plate
172 which is in alignment with venturi conduits 132 and 152. With this
25 arrangement, it will be appreciated that one hole 178a is in diametrically
opposite relation to hole 180. This is because manifold 142 extends past’
| powder supply conduit 136. However, it will be appreciated that venturi -
conduit 132 is not diametrically opposite powder supply conduit 136, but
rather, is arcuately spaced therefrom by about a 135° arc.
30 ' Further, annular L-shaped lip 54 is eliminated with
dlspenser 110. Accordingly, base housing 148 fits entirely within lower
cup-shaped recess 120 of stationary body 12. In order to rotate powder
housing 128 and base housing 148 relative to disk portion 116, powder
. housing 128, rather than base housing 148, is rotated by means of a
35 diametrical driver slot 182 in the upper surface of powder housing 128,
as will be described in more detail hereinafter. '



escape® of powder 34 deposited into receptacle 24 is prevented. In addition,
the large dianmeter end of a frusto- conical nouthpiece 92 is fixedly
mounted to the upper end of powder housing 28. An opening 93 is provided in
the opposite, small diameter end of 25 nouthpiece 92. In operation,

venturi conduits 32 and 52 are initially jsn alignment with receptacle 24.
Then, stationary body 12 and base housing 48 are rotated [err] with respect
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Cap holder 184 includes a cylindrical gripping section 186
which is engaged over upper half cylindrical wall portion 114a and whach
seats on the upper edge of sleeve 115. In this regard, cylindrical

15 gripping section 186 has an annular groove 186a in the inner wall
thereof, which rides over and is engaged by circumferential tang 117 to
retain cap holder 184 on stationary body 112. The lower edge of
cylindrical gripping section.186 seats on the upper edge of sleeve 115 in
order to position tang 117 correctly with respect to annular groove 186a.

20 In addition, the inner diameter of gripping section 186 is slightly smaller

. than the outer diameter of upper half cylindrical wall portion 114a so as
to retain gripping section 186 thereon with a friction fit. In this manner,
cap holder 184 is generally not rotatably mounted on stationary body
112. Alternatively, a weld or an adhesive can be used.

25 Cylindrical gripping section 186 leads into a reduced
diameter cylindrical cap securing section 188 integrally formed therewith
and defining an annular shoulder 188a therewith. Cap securing section
188 is further formed with an annular-tang 188b on the outer surface
thereof so as to define an annular groove 188c between annular tang

"30 188b and shoulder 188a, the purpose for which will be explained
hereinafter. |
Finally, cap securing section 188 leads into a substantially
_ semi-cylindrical cap guiding section 190 integrally formed therewith and
of the same diameter. One edge of cap guiding section 190 is formed




10 powdered nedicanent to be delivered to the patient. Specifically,
dizspenser 10 is greatly sinplified in construction and assenbly over the
prior art. This occurs by reason of the netering disk portion being
integrally formed with the stationary body that rotatably holds the powder
housi ng and base housing. Further, with the present invention, there is 15
only a single receptacle in the meteringl8isk portion, so as to elininate
the need for any conplex ratchet assenbly. Thus, the present invention -
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according to a seid@havhich initurapas aforehrentioned,is fixeddotthe upper endof be
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central openi ng Es@t®pnrRywlanskoulder 188a.i nto central recess 157. The free
end of shaft 1 28a _In addition, a window 164d is cut out of cylindrical outer wall
15 164a, through which the aforementioned mouthpiece 192 can extend, as
will be described hereinatfter. :
Window 164d can extend, for example, about an arc of
approximately- 80° . - '
. Further, a short stop pin 164e is formed at a peripheral
20 portion of the inner surface of top wall 164b, the purpose for which will be
described hereinafter. B .
Cap 164 also includes a circular peripheral groove 164h in
the inner surface of top wall 164b, immediately adjacent the juncture of
top wall 164b with cylindrical outer wall 164a. As shown in Fig. 11,
25 . groove 164h receives the upper edge of cap guiding section 190 therein
when cap 164 is assembled on cap holder 184. Two closely spaced
ridges 164i and 164j are formed in groove 164h so as to receive
recesses 190b on cap guiding section 190 at the extreme rotatable
positions of cap 164 in order to releasably lock cap 164 at those
30 positions. _
' A mouthpiece 192 is positioned within cap 164 and is
pivotally connected on pivot pin 190a of cap guiding section 190. As
shown, mouthpiece 192 is formed by two substantially parallel top and
bottom walls 192a and 192b, and two side walls 192c and 192d which
35 connect together top and bottom walls 192a and 192b, and which slightly
converge toward each other at the forward ends thereof. Further, the rear



13 inctudes external threads 128b thereon and a nut 158 i's threadedly
engaged therewith, in order to secure powder housing 128 to base housing
148. O course, as with dispenser 10, a coil spring 162 is positioned

bet ween base housing 148 and nut 158 in order to normally 5 bias powder
housi ng 128 and base housing 148 together in the axial directions thereof.
In this regard, a washer 158a is interpos¥d around shaft 128a, between nut
158 and coil spring 162. As a result, the | ower surface of powder housing
128 is in cont act paitionstofdop@ne battorh avallsot924 aind j82biare farmaed withi arcuate
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128 and base when manifold 142 is in communication with powder receptacle 124,

15 mouthpiece 192 is pivoted to a retracted position within cap 164, and
when venturi conduits 132 and 152 are in communication with powder
receptacie 124, mouthpiece 192 is pivoted to an extended position out of
window 164d. In the extended position, the user can inhale through
mouthpiece 192 to receive the medicament powder 134 held in

20 receptacle 124. | '

_ In many instances, however, the user will feel a need to
exhale into mouthpiece 192 immediately after inhaling powder 134. In
other words, the user may exhale before removing his mouth from
mouthpiece 192. Accordingly, moisture from the user's mouth wouid be

25 supplied back to receptacle 124. In order to prevent this occurrence, a
flap 192h is pivotally mounted at its upper end by a pivot rod 192i, within
mouthpiece 192. Specifically, pivot rod 192i extends across the upper.
ends of side walls 192¢ and 192d, approximately mid-way along the
length thereof, in order to pivotally mount flap 192h therein. A stop 192j

30 is fixed to bottom wall 192b behind flap 192h in order to prevent pivoting
of flap 192h rearwardly and inwardly, while permitting pivoting of flap
192h outwardly. In this manner, when the user inhales, flap 192h pivots
outwardly and upwardly to permit passage of the micronized powder
134, as shown by the dashed lines in Fig. 17. Once the user stops

35 inhaling, flap 192h falls by gravity back to its blocking position with
respect to the opening through mouthpiece 192. If the user exhales



housi rfg* 148 can occur with respect to disk portion 116, w thout
interference fromstop rod 166. 30 As anot her nodification,

mani fold 142 is merely formed as an arcuate open area in conmunication wth
powder supply conduit 136. In other words, there are no scraper plates
formed in manifold 142. Instead, a separate scraper di sk 172 of identi cal
outer dianeter to powder hou5|ng 128, is Eﬁfectlvely secured to the | ower
surface of 35 powder housing 128 by any suitable neans. For exanple, the
central opening 1whilethis maulhiis &ttt en Mmouthpieceec! 92, flaps192his gfeyaateldefurom

dianeter . 14 thgp erﬁ?%%t&‘?iﬂes, Vg*l%tstéﬁr@?frAg'as%s&ﬁznb diSlueE floht such

thereon. Alternativ ke can be' used to secure

scraper disk 172 ?éh?ﬁgoﬂdﬁéf; a8 Feceptacle ¥hnwder housing 128. O cour se,
scraper disk 172 includes aUniNke disperiser 40 mmﬁﬁch@a&é&dwn 428iiy irotated op
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provided on the opposite surface of key disk 194a. A bolt 194d extends
through hole 194b and the aligned boss 194f, and is threadedly engaged
15  within internally threaded opening 164g of shaft 164f, in order to secure
key disk 194a to cap 164. Of course, other means of securing key disk
194a to cap shaft 164f can be provided, such as a press fit, weld or the
like. -It will be appreciated, as shown, that key disk 194a, when secured .
to cap 164, is positioned below the lower surface of bottom wall 192b of
20 mouthpiece 192. In order to accurately position key disk 194a, a spacer
1946 can be provided between key disk 194a and the lower end of shatt
164f. In this position, key disk 194a is fixed in position to cap 164. Thus,
driving key 194c engages within diametrical driver slot 182 in the upper
surface of powder housing 128 when key disk 194a is assembled with
25 cap 164. Accordingly, when cap 164 is rotated on cap holder 184,
driving key 194c of key disk 194a, which is engaged within driver slot
182, causes rotation of powder housing 128 therewith. "Since stationary
‘body 112 is held stationary by the user, this results in relative rotation of
powder housing 128 and base housing 148 relative to stationary body
30 112. In addition, key disk 194a is prdvided with a peripheral cut-out 194g
which aligns with the upper end of venturi tube 132 when driving key
194c¢ is engaged within driver slot 182. In this manner, when venturi tube
132 is in alignment with powder openings 126, key disk 194a will not
" block the passage of powder from venturi tube 132 to mouthpiece 192.
35 _ In addition, it will be appreciated that a central bore 183 is
formed in the upper surface of powder housing 128 so as to receive the




an equi val ent manner to scraper plates 46 of dispenser 10. Preferably, as
- shgwn, there are four holes 178 in alignment with manifold 142. As shown in
Fi g 6B, powder receptacle 124 can be an area 20 conprising perforations
125. In this nodification, retainer 126 may not be needed for retaining
powder in the receptacle unt|I i nhal ation is conmenced. In addition, there
is an additional hole 180 in scraper.platl® 172 which is in allgnrrent wth
venturi conduits 132 and 152. Wth this 25 arrangenent, it will be
appreci ated t hat lmeadbbbeltjlmd when dridingrieyr 1940 bfykegpdmkit%aislangagedto
hol e 180.. This i sy ﬁﬁaﬂ% g d 142 extends past powder supply condwt
136. However, it w ap&emat ed that venturi conduit 132 is

di anetrical |y opposite powddtgengnal ppetatien;of mauthpinge 192, when |h§'%f‘zgﬁt ely

spaced t herefrom &yd ateifold 142drk lﬁraﬁgnﬁﬁnt with powder rdoeptdute 12apnul ar
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of a convenUH’naI Q’PHE 5 @-Ufre arrangenent of cap 164
and cap hol der 184 can be oAstdap 164is otatddppowdechousing 328. is.alsd ravateaho,

ltaly. therewith. As a result, walls 172a scrape powder 134 into receptacle
124. After 180° of travel of powder housing 128 and base housing 148
relative to disk portion 116, venturi conduits 132 and 152, and hole 180,
15 - are in alignment with receptacle 124. During this rotation, side wall 192¢
hits against an edge defining window 164d. Upon continued rotation of
cap 164 toward the position where venturi conduits 132 and 152': are in
alignment with receptacle 124, this edge of window 164d, which is
" stationary, forces mouthpiece 192 out of window 164d, that is, to the only
20 place that mouthpiece 192 can move while permitting continued rotation
of cap 164. Mouthpiece 192 therefore pivots outwardly about pivot pin
190a. Because the rear edges of side walls 192¢c and 192d are spaced
apart a greater distance than the width of window 164d, mouthpiece 192
can only extend out of window 164d a predetermined amount, which
25 limits the rotation of cap 164 to a fixed position. This fixed pbsition
corresponds to the alignment of venturi conduits 132 and 152, and hole
180, with receptacle 124. The user then merely inhales through
mouthpiece 192 to receive powder 134 contained within reéeptacle 124.
. In addition to the aforementioned advantages achieved with
30 dispenser 10, it will be appreciated that dispenser 110 provides
additional advantages. Specifically, the mechanism for rotatmg the
powder housing relative to the metering disk is associated with’
movement of the mouthpiece between its retracted and exposed
. positions, and therefore provides a dual function in a simplified manner.
35 Also, because of flap 192h, moisture from exhalation is prevented from
entering through mou_thpiecé 192.



Specifically, stationary body 112 has an outer sleeve 115 that surrounds

| ower half cylindrical wall portion 11 4b and approxi mately one-hal f of
“upper half cylindrical wall portion 11 4a, and is secured thereto by
‘wel di ng, an adhesive, a press fit or the |like. The outer surface 10 of
upper half cylindrical wall portion 1 14a_that extends above sl eeve 115, is
provi ded on the outer surface thereof wit®a circunferential tang 117.  Cap
hol der 184 includes a cylindrical gripping section 186 which is engaged
over upper half cylindrical Referringrewde Figsi2244, ameleres-pewdendese upper

edge of sl eeve 114isdehophiad o' Riding 4y 'd it drftbodiment'di iR PleSeHtinRehtibAd
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annul ar shoul der to8@spbading cduntaxpartsindispenses ddli, withathe following her
formed with an an@&bggﬁéﬁﬁg 188b on the outer surface thereof so as'to
define an annul ar groove 188c between annul ar_-tang 30 188b_and shoul der
188a, the purpose for which lithe fird piage. dheredsianheandpper hatigylindgeal wayl
Sepgri ng se;:_t i Onlsﬁﬁjdrﬁatﬂ&a :tdlitsmtibn%wbb%)ﬁij\@m', bﬁ tﬁ@t{jﬂlpgéﬂtﬁalﬂéylmwcamaltl
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- configuration which defines an upper cup-shaped recess 218 that -
~ receives powder housing 228 therein. In place of the lower half
cylindrical wall portion, there is provided a semi-cylindrical flange 214b
of a small height, with flange 214b being formed as an extension of
20 upper half cylindrical wall portion 214a on the opposite side of disk
portion 216. ‘Because flange 214b has a semi- cylindrical configuration,
flange 214b thereby includes two opposite stop edges 214c and 214d
which function to limit rotation of powder housing 228 and base housing
248 with respect to disk portion 216, as will be described in greater detail

25 hereinatfter.

The upper end of base housing 248 is cut-away to form a
reduced diameter cylindrical upper end 248a that défines an annular
shoulder 248b upon which the lower end of flange 214b sits. An axially
oriented stop pin 248c is fixed within the periphery of base housing 248,

30 and thereby does not increase the outer diameter thereof. Stop pin 248¢
extends upwardly in the axial direction of base housing 248, and is
exposed immediately above annular shoulder 248b. As a result, in the
assembled condition, stop pin 248¢c extends between stop edges 214c
and 214d of flange 214b. During operation, when powder housing 228

35 and base housing 248 are rotated relative to stationary body 212, stop
pin 248c will hit against either stop edge 214c or stop edge 214d to limit



16 with a pivot pin 190a for pivoting a nouthpiece 192 thereon, as will
al,so be expl ained hereinafter. Two recesses 190b are forned at opposite
ends on the upper edge of cap guiding section 190. A cap 164 having a
cylindrical outer wall 164a and a closed 5 top wall 164b, has its | ower
open end rotatably nounted to cap holder_184, which in turn, as

af orementioned, is fixed to the upper end!of stationary body 112. The inner
di anet er of cyllndrlcal outer wall 164a is sinmlar to the outer dianeter of
‘cap securing sectrotationss pawterdousingi228)te 807 orThese. extreme @ositions afnner -
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2ﬂt$ﬁeP; LPS EaQﬁQiéﬁﬁm%thigbelves tﬁglhgg;chgggugfrcap gui di ng
sect ion 190 t her ei n Unlike dispenser 110, powder housing 228 and base
housing 248 of dispenser 210 are connected together in a similar
manner to dispenser 10 of the first embodiment. Specifically, in order to
rotatably lock base housing 248 to powder housing 228, a bolt 258 is
15 inserted through central recess 257 and central opening 250 of base
" housing 248, central opening 222 of metering disk portion 216 and
central opening 274 of scraper disk 272, and threadedly received in
central threaded opening 230 of powder housing 228. Further, a coil
. spring 262 is: positioned in central recess 257 between base housing '
20 248 and the head 258a of boit 258 in order to nofmally bias powder
housing 228 and base housing 248 together in the axial directions
thereof. As a result, the lower surface of scraper disk 272, which is
positioned below powder housing 228, is in contact with the upper
surface of disk portion 216, while the upper surface of base housing 248
25  is in contact with the lower surface of disk portion 216.
' There is also a similar key-way arrangement 260 to that of
dispenser 110, with a stop rod 266, opening 268 in powder housing 228,
and a small diameter opening 270 in base housing 248.
In addition, a mouthpiece 292 is fixedly mounted to the
30 upper end of powder housing 228. Specifically, mouthpiece 292 has a
cylindrical securement section 292k which is secured over the upper end
of powder housing 228 with a friction fit, a weld, an adhesive or the like.
-Cylindrical securement section 292k forms a chamber 292m which is in
‘ fluid communication with the upper end of venturi conduit 232. A frusto-
35 conical inhalation section 292n has its greater diameter end formed
integraily with the upper end of cylindrical section 292k. Frustoconical



when cap 164 i-s assenbled on cap hol der 184. Two closely spaced ridges 164i
and 164) are fornmed in groove 164h so as to receive recesses 190b on cap
gui ding section 190 at the extrene rotatable positions of cap 164 in order
to rel easably | ock cap 164 at those 30 positions. A nouthpiece 192 is
positioned within cap 164 and is pi votal Iy connected on pivot pin 190a of
cap guidi.ng section 190. As shown, nouthpiece 192 is forned by two
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conmuni cation w t by pentrfugalcfoess, axhereby 4arge particles or particle aggregates are
: shattered into small particles, and also, the particles collide with each
other which results in a mutual grinding or shattering action between the
15 particles.
The major difference between dispensers.110 and 210 is
the manner in which disk portion 216 is rotated with respect to powder
housing 228 and base housing 248, which will now be described.
S A first pin projection 296 is formed on the periphery of disk
20 portion 216, and extends radially outward therefrom. Preferably, pin
projection 296 is formed immediately above stop edge 214c of flange
214b. A second pin projection 298 is formed on the periphery of base
housing 248 near the lower end thereof, and extends radially outward
therefrom to a length of approximately twice the radial length of first pin_
.25  projection 296. Second pin projection 298 is approximately 90° offset
from first pin projection 296 when stop pin. 248c abuts either stop edge
214c or 214d. Specifically, when stop pin 248c abuts stop edge 214d,
second pin projection 298 is in line with the center of flange 214b.
In order to engage pin projections 296 and 298 to rotate
30 disk portion 216 relative to powder housing 228 and base housing 248, a
cylindrical guide sleeve 300 extends over the entire assembly so far
described, that is, sleeve 300 extends over base housing 248, stationary
body 212 and mouthpiece 292. Guide sleeve 300 includes an axially
oriented slot 302 being open at the lower edge of guide sleeve 300 and
35 extending approximately 76% of the 'height of guide sleeve 300. Siot
302 is adapted to receive first pin projection 296. In this regard, the



15 nouthpiece 192 is pivoted to a retracted position wthin cap 164, and
when venturi conduits 132 and 152 are in conmmuni cation with powder
"receptacle 124, nouthpiece 192 is pivoted to an extended position out of

wi ndow 164d. In the extended position,.the user can inhale through

mout hpi ece 192 to receive the nedi canent ,powder 134 held in 20 receptacle
124. In many instances, however, the user~will feel a need to exhale into
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' upward in a direction. away from slot 302 to a position approximately
diametrically opposite lead-in portion 304a and axially offset from lead-in
15 portion 304a. The juncture 304d of iead-in portion 304a and helical
portion 304b corresponds to the position of second pin projection 298
therein when guide sleeve 300 is assembled over base housing 248,
stationary body 212 and mouthpiece 292. The height of helical portion
304b from its lead-in end to its termination end is approximately 29% of
20 ° the height of guide sleeve 300. Finally, helical portion 304b terminates in
a termination portion 304¢ which is oriented transverse to lead-in portion
- 304a and which extends in a direction away from helical portion 304b.
As an example of dimensions that can be used, guide
sleeve 300 can have a height of 2.625 inches, axially oriented slot 302
25 can have a height of 2 inches, lead-in portion 304a can have a height of
0.25 inch, and helical portion 304b can have a height of 0.75 inch.
Helical slot 304 receives second pin projection 298 therein
when guide sleeve 300 is inserted over base housing 248, stationary
body 212 and mouthpiece 292. In this manner, if guide sleeve 300 is
30 held stationary, rotation of second pin projection 298 will cause second
pin projection 298 to ride within helical portion 304b. As a result, base
housing 248 will rotate with respect to disk portion 216 which is heid
fixed by first pin projection 296 in siot 302 of guide sleeve 300. In this
manner, receptacle 224 will move from a position in alignment with
35" manifold 242 to a position in alignment with venturi conduits 232 and 252
© sothat the user can inhale powder 234.




Unliké dispenser 10 in which base housing 128 is rotated 5 relative to
disk portion 16, powder housing 128 and base housi ng 148 of di spenser 110
are rotated relative to disk portion 116 .by rotating powder housing 128.
This is acconplished by rotating cap 164 relative to stationary body 112.
Specifically, rotation neans 194 is nmounted to cap 164 for 10 rotating
powder housing 128. ‘Rotation neans 194 i fAcludes a key di sk 194a having a
central "hole 194b and a dianetrical driving key 194c at, the | ower nq
thereof. A central cylindriAttheisame times itwil b&l%ﬂprﬁgafﬁq)\tﬂagé’??v@ﬁ"?’ﬁé)
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Guide sleeve 300 further includes.a lower annular lip 306
extending outwardly therefrom, and slot 302 and lead-in portion. 304a
extend through lip 306. o

' In order to provide thé aforementioned rotation of second

20 pin projection 298, a cylindrical driving sleeve 308 rotatably fits over a
lower portion of guide sleeve 300 and sits upon lower annular lip 306.
Driving sleeve 308 includes an axially oriented slot 310, open at the
lower edge of driving sleeve 308 and extending approximately the entire
height of driving sleeve 300. For exam'ple,' driving sleeve 308 can have a

25 height of 1.5 inches, with slot 310 having a height of 1.25 inches. In this
regard, driving sleeve 308 is slightly greater than one-half of the height of
guide sleeve 300. Slot 310 receives second pin projection 298 when
driving sleeve 308 is assembled on guide sleeve 300. Since the radial
length of first pin projection 296 is such that the outer extent of first pin

30 projection 296 does not extend farther than the outside diameter of guide
sleeve 300, first pin projection 296 will not interfere with the rotation of
di'iving sleeve 308 over guide sleeve 300. However, by this arrangement,
driving sleeve 308 is connected with second pin projection 298 so that
rotation of driving sleeve 308 will result in rotation of second pin

35  projection 298 within helical slot 306, while also permitting the
aforementioned axial movement of second pin projection 298.




132 is~in alignment with powder openings 126, key disk 194a will not bl ock
the passage of powder fromventuri tube 132 to nouthpiece 192. 35

In addition, it will be appreciated that a central bore 183 is fornmed in -
the upper surface of powder housing 128 so as to receive the 19 head of
bolt 194d when driving key 194c of key disk 194a is engaged within driver
slot 182. In general operation of nouthpigce 192, when hole 178a and

mani fol d 142 are in alignment with powder receptacle 124, 5 nouthpiece 192
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rotation of cap
pin A top friction sleeve 314 is inserted over the remaining

upper end of guide sleeve 300, and is of the same diameter as driving
sleeve 308. Top friction sleeve 314 frictionally engages the upper end of

15 guide sleeve 300. In this manner, when the user grasps and rotates top
friction sleeve 314 relative to bottom friction cap 312, rotation of powder
housing 228 and base housing 248 occurs relative to disk portion 216, in -
the manner previously discussed in detail.

Lastly, a cover cap 264.is removably inserted over top

20 friction sleeve 314 to cover the upper open end of mouthpiece 292 when

' not in use. In order to use dispenser 210, the user merely removes cover
cap 264, and rotates bottom friction cap 312 relative to top friction sleeve
314 to align filled receptacle 224 with venturi conduits 232 and 252.

Dispenser 210 has the same advantages of dispenser 10,

25 as aforementioned. In addition, as with dispenser 110, the mechanism
for rotating powder housing 228 relative to metering disk 216 is
associated with movement of mouthpiece 292 between its retracted and
exposed positions, and therefore provides a dual function in a simplified
manner. '

30 Another embodiment of the powder dispenser of the
present invention is now explained with reference to Fig. 48, wherein
elements corresponding to those of dispenser 210 of the third
embodiment are denoted by the same reference numbers, incremented
by 100; a detailed description of the common elements will be omitted

35 herein for the sake of brevity.
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190a. > Because the rear edges of side walls 192c and 192d are spaced apart a
greater distance than the w dth of w ndow 164d, nouthpiece 192 can only
extend out of wi ndow 164d a predeterm ned anount, which 25 [|imts the
rotation of cap 164 to a fixed position. This fixed position corresponds to-
the alignment of venturi conduits 132 and 152, and hole 180, with
receptacle 124. The user then nerely inhd es through nouthpiece 192 to

recei ve powder 134 contained within receptacle 124. In addition to the.
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: ' 500, such that the central openings of these components are aligned and '
opening 324 will align with opening 352. .
15 - Powder housing 328 is cylindrical and generally closed,
being provided with a threaded opening in the lower portion thereof 507
for receiving bolt 558 and an opening 332 near the periphery which
constitutes an air conduit. Contained within the powder housing is
powder supply conduit 336, filled with a desired amount of powder 334,
20 and manifold 342 which is constructed and performs substantially as
previously described for manifolds 42 and 142. The powder housing
may be provided with a lip 508, and the lower surface of the housing is
- biased against metering plate 316 of lower housing 500 by spring 362,
when bolt 558 is tightened. -
25 Mouthpiece 392, which is constructed and functions
similarly to previously described mouthpiece 292, is attached to powder
housing 328. Attachment may be accomplished by frictional or snap fit
with lip 508 of the powder housing, alternatively by threaded ,
engagement with the powde'r housing, or by equivalent means, it being
30 preferred to occasionally detach the mouthpiece for cleaning.
B It will be appreciated that the portion of dispenser 310
which is above line A-A is rotatable independently of the portion below
the line. For convenience of operation, stop means (not shown) may be
. provided to limit the angle of relative rotation. In operation, rotation is
35 effected to align powder recelptacle 324 with manifold 342, whereupon
the receptacle becomes filled with powder 334; further rotation is effected




correspondi ng counterparts in dispenser 110, with the foll owi ng excepti ons.
In the first place, there is only an upper half cylindrical wall portion '
214a to stationary body 212, so that upper -half cylindrical wall 15
portion 214a and disk portion 216 effectively have a cup-shaped
configuration which defines an upper cup;shaped recess 218 that receives
powder housing 228 therein. In place of ?ﬁe | ower half cylindrical wall

portion, there is provided a senmi-cylindrjcal flange 214b of -a snall .

hei ght, with flaft@aligndecepianle 324 with Geadyit 3% shdfghnbelation BepHgh a1

_cylindrical wall ppeithpieeedgawilnrdsiift inzPeeakared desebf gowdepbetrigon 216.
Because fl ange 214b has, a &%ﬁ"@?@ﬁ l.ndrical configuration, flange 214b
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: plug or membrane o0 prevent contamination of the medicament
powder with desiccant. As in previously described embodiments, it may

15 be desirable to provide cover caps over the mouthpiece and/or the lower
housing for hygienic reasons during periods of nonuse. '

A further embodiment is shown in Figs. 49-51, as an
example of a device which is readily fabricated using a minimum number
of components, and is easily assembled.

20 Fig. 49 is an exploded view of powder inhaler 600 depicting
base unit 610 having a plurality of optional knurls 612 around its lower
exterior and threads 618 around its upper exterior. Keyed opening 616

. is preferably centered about the central axis of the base unit and
retaining ledge 614, adapted to receive a lower surface of spring means

25 620 (shown as a wave spring), is disposed about an upper area of the
base unit. : o '

Metering plate 622 is seated in the interior of the base unit,
above the spring means, with lower projection 626 interacting with keyed
opening 616 of the base unit to ensure simultaneous rotation of the base

30  unit and metering plate. Powder receptacle 624 is located in the
metering plate, and is constructed as described for other embodiments of
the inventian. An upper projection 628 is provided, centered about the
central axis of the metering plate, and may comprise a solid post or a
lobate form, or any other desired shape. '

35 , Powder housing 630 is a generally hollow tubular shell
having air openings 632 at the lower édge and a ridge 634, which is



21 rotation of powder housing 228 to [err]. These extrene positions of
rotation will correspond to a first position in which venturi conduits 232
and 252, and hole 280, are in alignnment with powder receptacle 224, above .
.powder retainer 226, and a second position in which powder 5 supply conduit
236, manifold 242 and holes 278 are in alignment with receptacle 224. As
with the other dispenser, confi gurati ons2&hown herein,, powder receptacle
224 can conprlse an opening (Fig. 27A) having powder retainer 226 beneath,
or can conprise zdaptexitoprovidenasnapdit imterd suitdble gsod\ad (ridtishowdiviB)thisUnl | ke
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housi ng 248. recess 644 which can receive upper projection 628 of metering plate

| , 622, for proper component alignment. Plug means 646 is provided for

15 closing powder reservior 636, and plugging means 648 is provided for
closing opening 642; permeable substances are preferably used to
facilitate vapor communication between the powder reservoir and the
-central opening. Powder housing 630 is preferably provided with
supplementary air openings 650 to reduce the effort required for

20 inhalation through the devi_ce; '

_ Mouthpiece 652, having inhalation openin'g 654 in fluid
communication with inhalation conduit 640, is attached to powder
housing 630 by any desired means. Preferably, the mouthpiece is
detachable for cleaning. '

25 Cover 658, of which only a lower portion is shown, has an
internally threaded lower area (threads not shown), which engages with
threads 618 of base unit 610 to enclose the device durmg periods of
nonuse.

Fig. 50 is a cross-sectional view of the assembled,
30 previously described, components, except that mouthpiece 652 is shown
in a partial side view. '
~ Fig. 51 is a top view, looking downward from line 51-51,
with cover 656, mouthpiece 652, plug means 646 and plugging means
648 removed. - This more clearly shows manifold openings 638, located
35 in the lower termination of powder reservoir 636. .



In addition, a nouthpiece 292 is fixedly nounted to the 30 upper end of |
powder housing 228. Specifically, nouthpiece 292 has a cylindrical
securenment section 292k which is secured over the upper end of powder
housing 228 with a friction fit, a weld, an adhesive or the |iKke.
Cylindrical securenment section 292k fornsga chanber 292m which is in fluid
comuni cation with the upper end of venturi conduit 232. A frusto- 35
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di spensers 110 anteached; kefore:aligeses contained withinsthepdevice are tispensed: at ed
with respect to powder All of the foregoing dispensers may be fabricated from
readily available materials, such as plastics, metals and the like.
1s  Typically, the various components which do not require porosity or other
special properties will be molded from one or more thermoplastic
substances having the desired rigidity and strength. In some
embodiments, the component containing the powder receptacle is
relatively thin and, to maintain a required degree of surface flatness,
20 should be constructed from a less easily deformed substance such as a
 reinforced plastic, ceramic or metal. Of course, materials selected must
be chemically compatible with the medication to be dispensed. For
reasons of cost, a maximum utilization of plastics will be preferred where
the device is intended to be disposable with no, or only a limited number
25  of, medicament refills after the initial charge has been dispensed.
Having described specific preferred embodiments of the
invention with reference to the accompanying drawings, it will be
appreciated that the present invention is not limited to those precise
embodiments and that various changes and modifications can be
30 effected therein by one of ordinary skill in the art without departing from
the scope or spirit of the invention as defined by the appended claims.



housi r\g 228 and base housing 248, which will now be described. A first pin
projection 296 is forned on the periphery of disk 20 portion 216, and
extends radially outward therefrom Preferably, pin projection 296 is
formed i nmedi ately above stop edge 214c of flange 214b. A second pin
projection 298 is fornmed on the periphery of base housing 248 near the

| oner end thereof, and extends radially od®ward therefromto a | ength of
_approximately twice the radial length of first pin 25 projection 296.
Second pin proj ectWHADERCLAIMED t&i mately [err] offset fromfirst pin
projection 296 when stop pin 248c abuts either stop edge 214c or 214d.
Specifically, when stop pin 248c abuts stop edge, 214d, second pin
projection 298 is Y-n Iine wifPpowderdispensesCompeifing:214b. In order to
tengagﬁdpl nhpr oj ect Iztz)ns 296 Wéﬁ&&wé&iﬁ%hgéﬁs'ﬂﬁrlh@kghgraolsﬁpWo?bﬁlv\fddr@d'3\68'
o powder housi_ng an S ousi - cylindrical gul de.sl eeve

ext bnds over ¢ 11e - dfieterial fa BE fsgensed Saicgandet Holding méans thefigide S35t
ext ends over base donditraxteddingthexetroagh ibalispladsd eeldtion to spidesupply of

Qui de sl eeve 300 ifﬂﬁ!‘r hally oriented slot 302 being open at the

| ower edge of guide s#%%geﬁgﬁgalmd 35 extendi nﬁ approxi mately 76% of the
hei ght of guide sl eeve 300. mMptaringoplatesmeaapifernelding-a meterad amoust gf said

proj ection 296. | fbdvlit!@reﬂgtﬁéféﬁal,téﬁd metéfing Plate! mbans incl@ding orfly aldingle

ool ect Lo 29% ' spbablatlichre isPalnior kit i amelarod Ari it Seld o5, °5,
this arrangenent, ppwdered materiaOsaid snetetingtplatel means lbeing positiched drelown
qui do_s! eeve 300, "G4 SHBP Gt Ao dbrBlIREERa HE g fio@nBhIAE Mepfg At |
nmeans of first pirfaid epweler heusing meass @pirm)mtatab¥e with respect to each other
S ' so that said single receptacle area is adapted to be in fluid '
15 communication selectively with said supply of powdered material or said
first conduit; '

' base housing means disposed below said metering plate
means and including a second conduit in alignment with said first conduit
when said receptacle area is in alignment with said first conduit;

20 spring means for biasing said base housing means and
- said powder housing means toward each other; and
. mouthpiece means for enabling inhalation of said metered
amount of powdered material from said single receptacle area in said
metering plate means through the first conduit in said powder housing
25 means, said mouthpiece means being in fluid communication with said
first conduit.

2. A powder dispenser according to claim 1, wherein said
powder housing means has a generally cylindrical configuration with a

30 central axis, and said first conduit extends substantially axially there -
through at a position radially offset from said central axis and
substantially parallel thereto.

3 A powder dispenser assembly acéording to claim 1,
35  wherein said powder housing means further includes a third conduit
therein for holding said supply of powdered material.
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I n addi tion,- guide sleeve 300 includes a helical slot 304. Specifically,
helical slot 304 includes an axially oriented |ead-in portion 304a, which
is open at the |ower edge of guide sleeve 300 and extends 10 approxi nately
10% of the height of guide sleeve 300. Lead-in portion 304a is angularly

of fset fromslot 302 by approximately [erg]. Lead-in portion 304a | eads
into a helical portion 304b, whi.ch extendS helically upward in a direction.
away fromslot 302 to a position approximately diametrically opposite
“lead-in portion 304a and axially offset fromlead-in 15 portion 304a. The
juncture 304d of I4ead-in porA powde® dispendehatbcordingty tlaim 33avtereinr saidponds
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hel i cal portion 4b term- nates | term'nation portion 304c ich is
oriented transver Subgtantially paraligl thetos04a and which extends in a

direction away from helical portion 304b. As an exanple of dinensions that
can be used, guidg sl eeve 30 i o i . axi.al |y
oriented slot 302%25 can hd@é’(&@aﬁg?’ﬁ"?‘#@m&’ %ﬁﬂ-$%?ﬂa§{a3o4a
can have a hei ght pewdrrd®using means fudhec inclydes manifolthmeans fousepplyingi ght
of 0.75 inch. | iygal ' ] ] bi in
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212 and ‘nout hpi ec@82. |n this manner, if guide sleeve 300 is 30 held
stationary, rotation of second pin projection 298 will cause second pin

projection 298 to gide wthi ' rtron A r J .
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: said powder housing means, said scraper means being positioned in

said manifold means. ‘
. 7. A powder dispenser according to claim 6, wherein said
20 scraper means incIUdes at least one scraper plate arranged in said
manifold means, each said scraper plate having a lower edge extending

as far as a lower surface of said powder housing means.

8. A powder dispenser according to claim 1, further including
25 scraper means for scraping said powdered material into said single
receptacle area during relative rotation of said metering plate means and
said powder housing means, said scraper means being positioned
between said supply of powdered material and said metering plate

means.

30
9. A powder dispenser according to claim 8, wherein said
scraper means includes a scraper plate having a plurality of holes
therein, said scraper plate being interposed between said supply of
powdered material and said single receptacle area. '

35
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so thhat the user can inhale powder 234. 24 At the sane tinme, it wll be
appreciated that nmovenent of second pin projection 296. will cause base
housi ng 248 to nove axially upward with respect to guide sleeve 300. As a
result, the entire arrangenent of base housing 248, stationary body 212 and
~nout hp| ece 5 292 will nove upwardly. Since slot 302 is axially oriented,

di sk portion 216 will still be fixed agaﬁ?nst rotation, but wll nove
upwardly since first pin projection 296 is positioned within slot 302.
During this upwarid.nmovenrentA powdeindispensed acedidingto claimtS dutheninghuging

ot e Jo0- o1 cove HEARS [ Hbasldithg 2814 hrpbor et AR RRIIRLERY ]

user when recept d8f8N$24 is in alignment with venturi conduits 232 and 252.
I't will be appreciated that second pin proj ection 298 seats within

term nation partign 304c att | S, position to naj h ece
t hi s ext ended“position, unt’ Ipof"ﬁ’@p "ﬁPBﬁcﬁ‘ér "?;9 ?%Ggf'ge"@tﬂqﬂfbﬁa@f 15

second pin proj esingle réeepta@la amastfesaic niderifg pldtermeans isdlesmad| byna gas-

port1on 304a ext ASITREAL R, Wibel dr botbEIEE Plapd Moriof joddio is IGEE. )
rotation of secorRPrtion of |aﬁ %Qﬂ'&ﬂ@ﬂdﬁ@m saldcl;aptqmwg plate meansn§aidl eeve 308

rotatably fits O\Qém%ni ﬁwmgr@héi 0 leds tﬁdh(iﬁefihleﬁﬂé’ss?@pséwdnéﬂehﬁ g'piate | over
annular lip 306. Driving sleeve 308 includes an axially orlented sl ot 310,

open at the 1QwerM888% of driving sl eeve 308 and extending approxi.mat el y
the entire-height of driving sleeve 300. For exanple, driving sleeve 308

.can have a 12. A powder dispenser according to claim 1, wherein said
' single receptacle area of said metering plate means is formed by a gas-
permeable filter, mesh or perforated plate element contacting a lower
15 surface of said metering plate means and covering an openmg which
defines said receptacle area.

13. A powder dlspenser according to claim 1, wherein said
single receptacle area of said metering plate means is formed by a

20 plurality of perforations which retain powder therein until said powder is
dispensed.

14, A 'powder dispenser according to claim 1, wherein said
_ metering plate means comprises an upper termmatlon of said base
25 housing means. :

15. A powder dispenser according to claim 1, wherein said
metering plate means comprises a gas-permeable material, and said
single feceptacle area comprises a recess in said metering plate means.
30 '
16. A powder dispenser accordirig to claim 1, further including -
cylindrical wall means for holding said metering plate means in rotatable
. relation to said powder housing means.
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25 heéight of 1.5 inches, with slot 310 having a height of 1.25 inches. In
thjs regard, driving sleeve 308 is slightly greater than one-half of the
hei ght of guide sleeve 300. Slot 310 receives second pin projection 298
~when driving sleeve 308 is assenbl ed on guide sleeve 300. Si.nce the radi al

| ength of first pin projection 296 is such that the outer extent of first
pin 30 projection 296 does not extend fa&@3t her than the outside dianeter of
gui de" sl eeve 300, first pin projection 296 will not interfere with the

rotation of drivifg sleeve AQSowderdigpéniserdoeonding@d cidimves sturthby indNiding

S0 that ot ati on SCUPIETHINGAE.IoE rSREA R M%%Ptpﬁ?fife?ﬂwi{sﬂ@?ﬁﬁ%ﬁ% @ﬂdm

pin 35 projecti osaiddmsei housing eneans, vdiilet peratitinghadial moyemeat therei ng the

af orementi oned axy, ?‘I“{ELHWGWEM of second pin projection 298. 25 A bottom
0

friction cap 312 sane height as driving sleeve 308 is frictionally
engaged over driving sleeve 308. Bottomfriction cap 312 perforns a

Ej wo- fol d }‘unctlgg}ssFl rst, bA dimlérfd@ enﬁhrva%@oig?d-@sa g 36 \cHiifm ‘#H@irth&%ﬂ'tndthidm
riving sl eeve n i on €co ottom
fri et on cap. 515 wnetn BRBRE alans Bopifing,Redias o said Hsertauiind Bians
sl ot 310, that iscelatmamaldlmeteungdu;k Aieansito\aminsrarhental daglexofl rotatianc h
define slot 310 from separating further by the force of second pin

proj ection 298 there agai nst during the rotatlgg force applied thereto. In
this manner, ¥hen1®he user frRoWderGispensesaccording denclaimei, wthepincluging1o,

driving sleeve 30&0Mu@1baﬁlefrrmé‘éns)ml|drdv@ﬂﬁ@%6|s‘hh@mtékha$atﬁirﬁﬁoﬁpt at ed,
t hereby functionin

f
tleeed 310 T s L nobRss We%ewﬁsﬁ%%rﬁhrﬁaﬁbﬁbsmwﬁptﬁceg@?ate‘s)& eE'th 500,

and is of the same diraneter as driving
' 20. A powder dispenser according to claim 19 wherein said
15 moisture barrier means includes a flap pivotally mounted in said
mouthpiece means only for opening movement during inhalation.

21, A powder dispenser according to claim 1, further mcludmg
rotatlonal drive means for rotating said powder housing means with

20 respect to said metering disk means so that said first conduit is in fluid
communication with said receptacle area, in association with movement
of said mouthpuece means to an exposed position to enable inhalation
therefrom.

25 22. A powder dispenser according to claim 1, wherein said
powder housing is bi-directionally rotatable with respect to said metering
disk means between a first position in which said single‘ receptacle area
is in fluid communication with said supply of powdered material and a
second position in which said single receptacle area is in fluid

300 communication with said first conduit.
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sl eeve®308. Top friction sleeve 314 frictionally engages the upper end of
15 guide sleeve 300. In this manner, when the user grasps and rotates top
friction sleeve 314 relative to bottomfriction cap 312, rotation of powder
housi ng 228 and base housing 248 occurs rel ative to disk portion 216, in
the manner previously discussed in detail, Lastly, a cover cap 264. is
renmovably inserted over top 20 friction %ﬁeeve 314 to cover the upper open
end of mout hpi ece 292 when not in use. rugaé§§& to use dispenser 210, the
user merely renoves cover cap 264, and bottom friction cap 312

relative to top frictidNH JPN?PEVﬂ6Ea%mWDEBBDr MEDICAMENTS24 with
venturi -conduits 232 and 25 spenser 210, has t e sane dvanta e
di spenser- 10, 25 as afore PPB’H@B%'QPR“%EI" |‘B‘P|u % apq m&isl@b

t he mec hanlt S (rjn fO{ hotdiag laﬂa:pmmlpowmmmétaﬂaltteltm dispeheedmrpcfwd@h sk 216
oxposed posi 11 ne Mo Ecie NI GEAR 42 3idii drbInfdiidhr it dSpRBRd
manner. 30 relatnon/tndha@nwdm materialoa meteringvplate 46 :haamgecpnlyfa t he
present. i-nvention g lé‘?é\bé‘ﬁi LR are ?ﬂf&ﬁo‘féuﬁé?@ﬁ@r@d'ﬂrﬁo tW@n;ﬂd(}Hbred

el enments correspon %tg%ﬂ OSE 0 enser

are denoted by th& ?@?\?érﬁm powdes e w%@me ahthey | ed
description of thmexenﬁgrplsﬂeemdtbemg Ipbsm@nemﬁetl@ﬂ tRe pdvede?ed material)arthke

porti on of ndoar 4% FEEERG0 el 7RI e SERser Bl Bt e B TBshect «
a flat upper terntmaacbothen smﬂfat tice receptacie areais adaptedtto @16, saléative .
communication with the supply of powdered material or the first conduit;
a base housing 48 being mounted below the metering plate and
including a second conduit 52 in alignment with the first conduit at least
15 concurrently with alignment of the receptacle area and the first conduit; a
spring 62 for biasing the base housing and the powder housing toward
each other; a mouthpiece 92 for enabling inhalation of the metered
amount of powdered material from the receptacle area in the metering
plate through the first conduit in the container, the mouthpiece being in
20 fluid communication with the first conduit.
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upper “termi nation being provided with a central opening 502 and a 5 powder
receptacl e opening 324 near the periphery of the plate. Beneath the
netering plate is a gas-perneabl e powder retai ner 326; for reasons which
wi || becone apparent, only that portion of retainer 326 which lies directly
beneat h openi ng 324 nust be gas-perneable but, for ease of fabrication, the
entire retainer-may conprise a gas-permgqgje material. 10 Support 504 is
di sposed beneath powder retainer 326 and is provided with a central opening
506 and an opening 352 near the pe&iph@ry @Qich constitutes an air conduit.
The support 504 is fixedly nmounted\to Qfrousjdig 500, such that the central
openi ngs of these conponents are al ' 324 will align with

opening 352. 5 Powder ho SV ical and generally
cl osed, being provided with a threac Khe Newer portion thereof
507 for receiving bolt 558 and an openi earNt he Reriphery which
constitutes an air At . Contai ngdl with housing i s powder
supply conduit 336 ‘ \g with ad oy p er 334, 20 and
mani fol d 342 which is ¢

AL T _ 06t a jally as previously
descri bed for manifol 4 Aﬁ&and 142. T\g\ pUsi ng may be provided with
a lip 508, and the | owe '%,face of the ™ WSmS>"Y i s biased against netering -

plate 316 of | ower housing 580 by spring 368, when bolt 558 is ti ened.

25 Mout hpi ece 39 which is co ructed and functions ilarly
to previously described tprece 292, is attached to powder hous¢gg 328.
Attachment nmay be acconpl I'she \b kalional or snap fit with lip - of

t he powder housing, alternatiye
housi ng, or by equival ent neg
det ach the nout hpi ece for
of .di spenser 310 which
portion bel ow

geaded engagenent wi_th the er

Q& ‘\\ | | y
3 \he portion
) of the
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the | Pne. For conveni ence of operation, stop nmeans (not shown) nmay be
provided to I'imt the angle of relative rotation. In operation, rotation is
35 effected to align powder. receptacle 324 with manifold 342, whereupon

t he receptacl e becones filled with powder 334; further rotation is effected
27 to align receptacle 324 with conduit 332, so that inhalation through
nmout hpi ece 392 will result in a neasur edt/dose of powder being entrained in

t he i nhal ed ‘ai r. The enbodi nent shown in Fig. 48 has the advant ag eoi a 5
mnimzed nunber of conponents, pernitting ease of manuf22FtRg
decreased possibility of equipment malfungjjon bgfh RE ppl y has
been depl eted. Further enhar}ce may b%zrow dedr<A

conplicating the manufacturi gm ess, n the
powder housing for holding a desi ccatﬁ%g S

conmmuni cation wth the powde(r)/%ﬂ

extensi on of powder supply c i th

) f meabl e pl ug
owder with

or nmenbrane 512 to prevent, co ta ]# i cmsdl carre

desiccant. As in previou : It 15 be sirabl e

to provi de/ﬂver céaps over .\ ?8 : ﬁ@ tge/i%r P4S ’é&for

hygienic re so 400 pel NofleRg further enmbodi'fre is shown in

Figs. 49-51, 3 TR e, G’K o) Wi\/\ﬁi/a/gadl f abp d using a
‘ ssenbl e @‘- Fig.
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extertor and threads 618 around its upper exterior. Keyed opening 616 is -
preferably centered about the central axis of the base unit and retaining
| edge 614, adapted to receive a | ower surface of spring means 25 620

- (shown as a wave spring), is disposed about an upper area of the base unit.
Metering plate 622 is seated in the interior of the base unit, above the
spring neans, with |ower projection 626 BAléracting with keyed openi ng 616

of the base unit to ens dég;hgkzaneous rotation of the S O_ unit and
nmetering plate. Powder r'e 624 is located in th t?& 4@ plate, and

IS constructed as de zfr enbodi nents of the invention. An
upper projection 63&3} ered about the cent) axis_glap he
nmetering plate, and pg

\( solid post or a2 1t € {or m any
ot her desired e@ﬁg \\\ Eﬁﬁder housi '

hol | ow t ubul ar ' 4

634, which is

632 ‘ Aﬁf'd

S a ri dge
snap%ﬁé 'itadfq oove
(not shown in thls “ 1

3 ;I r portlﬁg@{ as ni Powder
reservior 636 gXfe Z i nner portion of e md%?g sing and

i s provided mnth BRORE A 2B at its |o ' ' ch 5
preferably is a/'ﬁg;51 ‘N\\\‘“"/i/'ontact wi th an NipRér bfre oﬂ tering
plate 622 when the/ggy sSsenbl ed. | nhal ati dgrdui t 640 | dj acent
to, and coextensive In Ie@@hh wi th, powder reser RS E Ak nis
such that relative rotation of base unit 610 and powder housi n can

selective!y elign.pomde;é( e;gle 624 with either manifold <. openi ngs
638 for filling with po :' 24&nhal ati on conduit 640}%
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~di spensing a previously nmetered powder dose. Central opening 642 may be
provided for receiving a desiccant material, and is |ocated above recess
644 whi ch can receive upper projection 628 of nmetering plate 622, for
proper conponent alignment. Plug means 646 is provided for 15 closing
powder reservior 636, and plugging neans4$f§ I's provided for closing
openi ng 642; perneabl e substances are preferably used to facilitate vapor
comuni cati on between the powder reservoir and the central opening. Powder
housi ng 630 is preferably provided with supplenentary ai/l. openj 650 to
reduce the effort required for 20 inhalation through tf&?&éﬁé?&%f
Mout hpi ece 652, having inhal ati jng 654 in fluid communication with

op
i nhal ati on conduit t £ wer housi ng 630 Wfdany desired
n

means. Preferably, /4'5
Cover 656, of whic X > &

t hreaded | ower. area }(t RA£asT 74K ‘ i 848 e sty 18 of
base unit 610 to e : y i \ 3 i

acr oss-sectional vt ‘ & PRI h, G _ i o Bk N\

conponents, except tha “'E‘: W NS/64b i 3| \ 5 /é#
Fig. 51 is a top épu, ’ H- R ' ” :
nout hpi ece 652, p%*g i
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For t#we convenience and safety of users, this device may al so incorporate
stop nmeans for limting relative rotation of base unit 610 and powder
housi ng 630 to a predetermined angle. Also, it may be desirable to

i ncorporate neans for producing an audi bl e signal such as a'5 "click" sound
at the rotational limts, so that a user will know when rotation has been
correctly acconplished. A further, frequeftly desirable safety feature is a
counter or other indicating nmechanismto warn the user of inpending—ﬁ@ﬁder.

depletion. If a desiccant is requited to protect the nedi cagpy 10
nmoi sture contam nation, the device nug, Aap which preven ntry
of noisture between uses. O herw se, deSicé capaci t yoday betrkdps :

before all doses contained within the device are dispeps
f oregoi ng di spenggs D abrncated fromreadily avjyj
such as plastics, mg = \ '
conmponent s whi ch €&
be nol ded from
rigidity and st
powder receptache i

ed ZA 1
/f?g;_ :

subst ance such as ™

materi al s sel ected nust A 5

di spensed. For reaso dﬂkﬂcost X AT

preferred where t devVege~s \\ c’/¢//
/— \DA

limted nunber

with referenc
t he present i
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30 effected therein by one of ordinary skill in the art w thout departing
fromthe .scope or spirit of the invention as defined by the appended

clai ns. 30 WHAT IS CLAIMED I.S: 1. A powder di spenser conpri sing:
- powder housing nmeans for holding a supply of powlered 5 npterial to be

di spensed, said powder housing nmeans including a first conduit extending

t heret hrough in .displaced relation to s&/d1lsupply of powdered nmaterial;
netering plate neans for [ N net ered anount of sai d powdered
material, said netering ﬁ&é including only a singZ#4.0 receptacle
area therein for holding sald nmet ered amount of said powdered naterial, :

said netering plat ans I ng I Li,oned bel ow salgh- wder ed
material, and saidzﬁzgerug {: 295 and said powfle ans being.
rotatable with re &P that said gzﬂg # area’is
adapted to be in d Uxo ' ryéflectively upply of
powder ed mat e,j-al ' F; ase housing Qi . ~|osed bel ow
sai d neteringzﬁ? g | a second condu i nj| §
said first condU| | area is in alig
first conduit; i ' ans for b|a5|ng-na|d
means and Sal?ﬁ _ rd each ot her;
for enabling A egggunt of p
said single r 1 migNe: '29 pl at
conduit in s&'d p 23
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25 neans, said nout hpiece neans being in fluid communication with said
first conduit. 2. A powder dispenser according to claim1, wherein
sai d powder- housi ng neans has a generally cylindrical configuration with a
30 central axis, and said first conduit extends substantially axially
there - through at a position radially offset fromsaid central axis and
substantially parallel thereto. 3, 7/1A powder dispenser assenbly
according to claim1, 35 _wherein sai'd powder housing neans further
i.ncludes a third conqﬁﬁftgh »on for holding said supply of powdered :
mat eri al . 31 4. . powder ‘di spenser accordi ng togsﬁﬁga1 r}ﬁherein
sai d powder . housi ng negagdpas a general ly cylindrical configur tfoh'with a
central axis, and said third czg uit extends substantially axially 5

e, PRI TN o F A o s [ o
/

substantial l'y par al \4

claim 3, mhereinzzéuw 6hg means i ncl
for supplying 10 At ! [
single receptacl e!s
further includi 3 -
said single 15 rec CTe area during rel §
pl ate nmeans and sai 0d powder housi ng neg
positioned in said manifold neans. 7.

to claimb®, )Ejrz;tz?%étq

FIG.45




20 straper nmeans includes at |east one scraper plate arranged in said
mani f ol d neans, each said scraper plate having a | ower edge extending as
far as a |lower surface of said powder housi ng neans. 8. . A powder

di spenser according to claim1l1, further including 25 scraper neans for
scraping said powdered material into said single receptacle area during
relative rotation of said netering plate_neans and said powder housing
means, sai d scraper neans being position%ﬁlhetmeen said supply of powdered
material and said netering plate neans. 30 9. A powder di spenser
according to claim8, wherein said sﬁﬂdpeJﬂﬂ;ans I ncl udes a scraper plate
having a plurality of holes therein, §aLéd.scrap at ei ng interposed.
bet ween said supply of powdered nateg??==35\ sd&ﬁ/g#hgﬁégheceptacle area. -
35 32 10. A powder di spengf Ning to claim9, further
“including neans for rotatably 4G )aper plate with said powder
. housing neans. 5 11. ) A powde dise;y.er according to claima1,

wherein said sin receptgcle area o nmetering plate neans is forned
by a gas- perne zélg mesh or perf ovida

At plate ele ocated at a
| ower portion of an opening provi dedﬁléli tering plw .ai sai d

el ement havi ng #fei ght | ess thagach ss of said netering plate 10

nmeans. 1?. % pn. r'dispenqi:'accorcing to claiml, mherein‘jé&g
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singl & receptacle area of said netering plate nmeans is forned by a gas-
perneable filter, mesh or perforated plate elenent contacting a | ower 15 .
surface of said nmetering plate neans and covering an openi ng which defines
said receptacle area. 13. A powder dispenser according to claim1,
wherein said single receptacle area of said netering plate neans is forned
by a 20 plurality of perforations whichgyegai n powder therein until said
powder is dispensed. 14. . A powder di spenser according to claiml1,
wherein said netering plate neans conprises an upper term nation of said
base 25 housi ng neans. A powder dispenser according to claim1l

wherein said netering pVéﬁ@C}pﬁﬁé?conprises a gas-perneable material, and

said single receptacle area conprises a recess in said E?g?ZSate
nmeans. 30 16. A powder dispenser according to cfa §&~futher
I ncl udi ng cylindrical for holding said netering plate neans in
rotatable relation to s owd housi ng neans. 33 17. - A powder
di spenser according to B¥%& i ncl udi ng 24 S o
rotatably fixing said g hO[gE¥Rg nmeans with said bgk xg~neans,
while permtting axi e between. 5 18. Nder _
di spenser accordi ng : er including rotftio 'u\ g neans
for linmiting rotati opfffsdei-d—pe: housi ng neang?Z2 :
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rel af¥ve to said netering disk means to an incremental angle of rotation

10, “19. A powder dispenser according to claiml1, further including -
noi sture barrier means for preventing noisture from exhal ati on from passi ng
into the dispenser -through the nout hpi ece neans. 20. A powder

di spenser according to claim19, wherein said 15 noisture barrier nmeans
includes a flap pivotally nounted .in said nouthpi ece means only for opening
movement during inhalation. 21. AOdddder di spenser according to
claim1, further including rotational drive nmeans for rotating said powder
housi ng means with 20 resp&gj_to said netering disk neans so that said.
first conduit is in fl comuni catten with said receptacle area, in
associ ati on -wi th novemdgt of said nnutﬁpiece means to an exposed position

to enabl e inhal ation thg>a=3 §§ 22] A powder di spenser according

to claim1, wherein sa/ po WEWSusi ng i s bi-directionally rotatable with
' S between a first position in which said.

id co nication-with said supply of

jpesition in which said single receptacle

NQh W fh said first conduit.

powder ed mat er 'sl 38%1 ,

area is in flu
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