4 WO 200/002654 PCT/GB2004/0027-48 DISPENSING DEVICE The
present invention relates to a dispensing device, in particular for
dispensing individual doses of powder from respective pockets of a
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medicament in the form of powder for inhalation: Devices are known
which contain a store of powdered metlicament from which individual
doses are metered as required. Devices are also known which include
carriers having a plurality ofiplogt hididig Céspective 10 doses of
powder. These carriers are typically in the form of blister-packs. All of
these devices face problems of providing; reliable, repeatable and
dteurakedin haledicamdurtstof:pdwdesidhére@appabiens foredispringdhat

all of. a dispensed dosg of powder is entrained 15 into the airstream for
B Fo0h (o TRE! STRe GP e FOR e RAICA 87 Shginally provided
for inhalation may adhere to surfaces within the device. This will reduce
the inhaled dose. However, more impartantly, after a number of uses
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other problems in providing 20 repeatable and consistent release of
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complexity and/or cost. 25 US 4,81 ,731 describes an inhaler having a
slopprort fsrvedblisteiepa CRIFENA gD KiaHY Mar e ray 815 s DRAE su?;% t
fages e iadnadpsiRndine walke definng & ounpaidadmauinieee
In use, the support and blister pack is consecutively indexed such that
powdetsfedppredpective blisters is dispensed via the flow path defined by
the tray and upstanding walls. Because the same tray and upstanding 30
walls are used for all of the blisters, there is the problem that powder can
tecomee aditdeed to the:tray duad Aipsfandipgowalld@nd fipewdisisdgedined

ngt%St ua?rrs]%%'am for inhalation. Furthermore, some of the powder which is

originally provided for inhalation may adhere to surfaces within the device. This will
reduce the inhaled dose. However, more mmportantly, after a number of uses,
previously adhered powder may become dislodged, thereby fesultmg n an unwanted’
and undesirable increase in the inbaled dose. There are other problems in providing

repeatable and consistent release of powder into the inhalation airstream as desired.

In attempting to reduce these problems, previous devices suffer problems of

increased size, complexity and/or cost.

US 4,811,731 describes an inhaler having a support for a blister pack having an
annular array of blisters. The support faces a tray having upstanding walls defining &
flow path to a mouthpiece, In use, the support and blister pack is consecutively
indexed such that powder from respective biisters is dispensed via the flow path
defined by the tray and upstanding walls. Because the same tray and upstandmg
walls are used for all of the blisters, there is the problem that powder can become

adhered to the tray and upstanding wail§ and then dislodged subsequently.



-2- It is an object of the present invention to overcome or at least reduce
these problems. In a first aspect, there is provided a device for dispensing
individual doses of powder from respective pockets of a carrier, the
device including a support for a carrier having a plurality of pockets
containing respective doses of powder and a mouthpiece through which
to inhale an airstream carrying a deée of powder, me device further
including walls for defining individual respective first flow paths
downstream of each respective pocket of a supported carrier wherein

r6ash %%Xi%%é??@&%@‘fﬁv@fﬁo%os‘é( St s defined anticghy by, res %?&5%&5.

walls unique to that individual respective first flow path, is for connecting
the corresponding respective pocket to the mouthpiece and is for
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dis sing inhalations thro the device. There are no walls in. common
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inhalations will draw_airstreams through the first flow paths of the
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. pockets, this powder will not be part of the inhalation airstream_and,
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respective pockets of a carrier, the device including a support for a carrier
TR RITAE ot PORREHSCOMiify AsaBeEsoloREdsE Bbilier; and a
aimguihRpiece through which to inhale an airstream carrying a dose of

powder; the device further including: walls for defining individual
respective first flow paths downstream of each respective pocket of a
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the mouthpiece and deaggregating powder in the airstream; and an

a@fmgﬁ@qﬁﬁm@@ﬁ@qﬁmw%%ﬁmt first flow path will not affect

subsequent dispensing inhalations through the device. There are no walls in common
between respective first flow paths such that powder adhering to walls of a first flow
path will not affect subsequent doses in particular, subsequent inhalations will draw
airstreams through the first flow paths of the respective pockets being dispensed such
that, even if previously adhered powder is dislodged in the first flow paths of

previously dispensed pockets, this powder will not be part of the inhalation airstream

and, hence, will not be inhaled by the user.

In a second aspect, there is also provided a device for dispensing individual doses of
powder from respective pockets of a carrier, the device including a support for a
carrier having a plurality of pockets containing respective doses of powder; and a
mouthpiece through which to inhale an airstream carrying a dose of powder; the
device further including: walls for defining individunal respective first flow paths
downstream of each respective pocket of a supported carrier for connecting the
corresponding respective pockets to the mouthpiece and deaggregating powder in

the airstream; and an arrangement for moving individually each
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WO 2005/002654 PCT/G82004/002748 3 pocketfrom a respective
storage position to a respective discharge position, wherein each pocket,

W (}%% g‘%?( aﬁgﬁsﬂectlve discharge position, forms an integral part ofp% GB2004/002748
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ual respective first flow path. 5 Preferably, the device isfor use wit
a carrier having pockets provided with a lidding sheet, the device allowing
the lidding sheet to be ruptured as a cehssequence_of moving a pocket
- from a respective storage position to a respective discharge position. _
Preferablymnthcedesdtecfeitherinohides Wallksdefitigdedeconddiowpatherein

COQH%%%Q% 9 'é@é?&‘p%c outh ém‘.‘f%ﬁ?‘“gm o o"ﬁ%tethe;&%‘e’c%ka?tg% ThiSpe
allows aniricrease in flow volume through tfie device and a reduction in
theiivelsistanpedoqidinst Siech thdt a user may more easily inhale through
the device. This is most important where the size of the pockets is not

sufficient to allow the flow 15 volume to reach that necessary to carry

nregicangntintestbe ilig keitiigrmareidt lsebesmeppessibleta » lidding
entrain powder in the airstream over a sm$ll, but sustained, period of
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dyrngampickirartion af-tnbatatientdhereby-mmayinghedirpgiestse position.
powder to the _ user. The device should preferably provide similar
performance over flow rates 20 ranging from 28.3Umin to 601/min and

showld: preferablyhave-adesaiie drem nekigxceading Hkba plBQLMIBLN.
Preferably, with the device configured to dispense a dose of powder from

offslohtheopiurets SIREEEHPS HEIROHTET, the respective flow path
connects with the second 25 flow path downstream of the bypass and at
an angle such that substantially no powder impacts with the walls defining
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2605/002654tAC FIG820631:60F 148 packets i not sutficient to altow the ‘ﬂcmr
volume to reach that necessary to carry medicament into the Jung. Furthermore, it
aiso‘ becomes possible to entrain powder in the airstream over a small, but sustained,
period of timé, rzﬁher than substantially all af once. The powder may be entrained
during a mid-portion of inhalation, thereby improving the transfer of powder to the
user. The device should preferably @rovide similar perfofmance over flow rates

ranging from 28 3Vmin to 60[/min'a.m:_i should preferably have a pressure drop not

exceeding 4kPa at 60V min.

Preferably, with the device configured to dispense a dose of powder from one of the
pockets of the supported carrier, the_respective flow path connects with the second
flow path downstream of the bypass and at an angle such that substantiaily no
powder impacts with the walls defining the second flow path. Some impact could be
allowed, but then preferably substantially no deposition occurs. Some powder could

be allowed to be deposited on the walls defining the second flow path, but then



preferably, with repeated use of the device and the second flow path, no -
more than 25% or preferably no more than 15% of a dose remains 7

WOQ&O%%&Q‘ on the walls defining the second flow path. It will be
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appreciated that the airstream through the second flow patﬁ%TégB§89§/Pc92748
scour or scavenge powder deposited on the walls 5 defining the second
flow path. In other words, it is thus poséible for a part of the second flow
path to be used consecutively for all of the pockets of the carrier.
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theiseeand §@Unﬂ&mvfzrpmabthe respective first flow path. 15 Preferably,
where the respective first flow path connects with the second flow path,
the angle is less than 45 degrees, more preferably less than 30 degrees.

Thissensyeeasthal-substantially ip doyvder adheresdaithe ywalls,defining

the second_ 20 flow Preferabl the support for the Carrier and the
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path and, hence, selectively dispénse doses of powder 25 from
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Preferably, where the respective first flow path connects with the second flow path,

the angle 1s less than 45 degrees, more preferably less than 30 degraes.

This ensures that substantially no powder adheres to the v\faﬂs defining the second

flow path.

Preferably, the support for the carrier and the walls defining the first flow path are
moveable with a supported carrier so as to selectively connect respective first flow
paths with the second flow path and, hence, selectively dispense doses of powder

from respective pockets of the supported carrier.

In this way, the device can be provided with a single mouthpiece and dispessing
mechanism so as to minimise cost and complexity and yet still provide each pocket
of the carrier with its own respective first flow path in which deaggregation and any

adherence of powder occurs.



are indexed by rotation relative to the second flow path and mouthpiece
so as to dispense consecutively doses of powder for inhalation through
the mouthpiece. Preferably, the walls defining the first flow paths include,
upstream of the pockets, respective portions of relatively reduced
cross-sectional area orientated so as to be directed towards respective
pockets and direct a relatively high_gelocity airstream into the respective
pockets. Indeed, in a third aspect, there is also provided a device for
dispensing a dose of powder from a pocket of a carrier, the device
including a suppart for a.carrier. having a pocket containing a.dose of
G S & e D oLk ThHaCS AR o Rt e SfSoLm Aneda
ofipsekefsphwherethimdewoe fhetherkiacladingeiatspdeinirfgfirfbanthths

_secand flow p th communicating with the mouthpiece, the first flow path
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diresecond:dativpiatidypassingddidpaskewhatesnhehyalisudgfisiag the
first flow path include, upstream of the pocket, a portion of relatively
reduced cross- sectional area orientated so as to be directed. towards the

Proeketarskdicet! & gelativelyiRighvelpoiyiatistieamstriathe prgkekda,
this way, the high velocity airstream can erode the powder in the pocket
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. being entrained into the airstream over a sustained period of time. The

IR RIS RN the range of 0.0Is to 1.0s and more preferably in
the range of 0.2s to 0.5s. This provides improved inhalation
characteristics. Furthermore, by virtue of the second flow path in
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cross-sectional area produce a small high velocity pffi WO 2005/002654
hpapeprbouroozmgs sdose of powder and a mouthpiece through which to

inhale an airstream carrying a dose of powder, the device further including walls
defining first and second flow paths communicating with the mouthpiece, the first
flow path communicating the pocket of the supported carrier to the mouthpiece and
the second flow path bypassing the pocket, wherein the walls defining the first
flow path include, upstream of the pocket, a portion of relatively reduced cross-
sectional area orientated so as to be directed towards the pocket and direct a

relatively high velocity airstream into the pocket.

In this way, the high velocity airstream can erode the powder in the pocket so as to
progressively entrain it into the airstream, rather than merely attempt to flush the
powder from the pocket. This results in the powder being entrained into the
airstream over a sustained period of time. The time is preferably within the range
0f 0.01s to 1.0s and more preferably in the range of (.25 to 0.5s. This provides

improved inhalation characteristics.

Furthermore, by virtue of the second flow path in conjunction with the first
flow path, resistance to airflow can be reduced and volume of airflow increased.
The portions of relatively reduced cross-sectional area produce a small high

velocity
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stream suitable for eroding the powder. By providing these in conjunction
with the second flow path, the user is still able to inhale relatively easily
through the device, despite the restriction of the respective reduced
Hetional area portions. 5 As will be appreciated, this diFdHgBHkA02748
has similar advantages when used with a carrier having only a single
pocket and, hence, only a single first flgw path. Preferably, each portion

has a cross-sectional area between 50% and 66% of the cross-sectional

areasf hesrallestRalt %%?f%@ ndl flows Rathe tﬁQ&%&?ﬁ&%@B%&&h{m

the cross-sectional areas of non-reduced cross-section parts of eac
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the powder entrained without™ contributing signi |cantiy to presgure rop.
15 This allows a suitably high velocity airstream to be directed into a

p L without. unduly, increasing the overall.resistance to inhalation and
D R S e B o &
ermbiadimeng, thére iscahopbek secadndidtow path 4cinttie fifrdisideanf 20
the device and its corresponding carrier. In use, a patient inhales through
both second flow paths whilst drawing powder from the first flow path in

useffradh efitheosdcohdsflowqathsim expeeiaskia Qarny) APRIOXERAThe
40% of the total inh%led air for an avef[age use. 25 Actual requirements
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pocket can be small and, for a child or patient with COPD (Chronic
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of 2 mm2 and a bypass second 30 flow pa a minimum

- creRdkuMbHaPHIeCadt B mmBureSifting in a ratio of 25%. On the other

30

hand, with sticky powder for a healthy adult, the inlet portion could be WO
2005/002654 PCT/GB2004/002748 -7 provided with a cross-sectional
arés eflawnariichbthighwitl allyypasessadorie figwcted info a pocket without

unduly increasing the overall resistance to mhalation and allowing a sufficiently high

overall volume of airflow.

_ In the preferred embodiment, there is another second ﬂow’ path for the other side of

the device and its corresponding carrier. In use, a patient inhales through both
‘second flow paths whilst drawing powder from the first flow path in use. Each of the
second flow paths 15 expected to carry approximately 40% of the total inhaled air for

an average use.

Actual requirements will vary depending upon the nature of the powder and the
intended user. For an easily dispensed powder, the portion forming the inlet to the
pocket can be small and, for a child or patient with COPD (Chronic Obstructive
Pulmonary Disease), the total pressure drop should be low. In this case, an inlet
portion could be provided with a cross-sectional area of 2 mm? and a bypass second
flow path with & minimum cross-sectional area of 8 mm®, resulting in a ratio of 25%.

On the other hand, with sticky powder for a healthy adult, the inlet portion could be




path having a minimum cross-sectional area of 6 mmz2, resulting in a ratio
of 66%. Of course, intermediate values are also possible and a preferred
arrangement has an inlet portion of approximately 3 mm2 with a second
WiowHdterinimum cross 5 sectional area of 6 mm2, resultingCityaaztiewk 748
- 50%. Referring to Figure 21(a) of the accompanying drawings, it will be
noted that it is important for the cross sgctional areas Al, A2 and A3 to be
. between 120% and 200% of the smallest cross sectional area B for the

bypasadlaw:Similady be:crass d0-sectionad areas &t £3.a0d £3shauld

be between 120% and 200% of the smallest cross-sectional area of the
PORTER S48 A tHE HBT AR AR R R O & e eOHHBIB & i0 padh”o.
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air velocity in the pocket is not reduced. 15 For this arrangement, the
preBShROESN QS 2R A bah B DEltha $5ATe SAY eglidriyBessthan

sthalinithe meuty othe paiient: Thewholg pressure drop due to .
inhalation then occurs across both B and D. For cohesive formulations, it

is advantageous to have the maximum air velocity through the pocket
PORigR:rhbis May-He1aeiievRdByomiHmiZing {henpres st 8 he3duRNg is
inhalation: If the 20 mouthpiece is shaped to cause the air to expand with. |
ar R AT, G040 B SO I e erae e AnE AT oL ARk 1d
degrepssithgisit disopossitiiedDealBethtc pressyurRal Caniaubeibelowethe
ressure in the mouth, thus increasing the air velocity through the pocket
D ORRGH SR A i ol by DS B ok NP /LI T e
bypass-andishel ppeket:hd bersum Dffthelartas Baantd:Dugets fheeveral
flow resistance and is preferably set to. give a to 4kPa at 60 11m,
Fof T BFGTER S 500 SR TP TR B AL BBl s 1
approkitiratelyv20¢itg i theokekstinvoigadoksmes of approximately 30mma3,
each portion preferably _8. has a cross-sectional area of between

2.0mm2 and 10.0mmz2. more preferably between 2.0 mm2 and 5.0 mm2.
' 1STh&uetucetcppssge o isssete ote 16 babEtween 50 Y%eand 19686 af thido

areg Wiy, that in the mouth of the patient. The whole pressure drop due to
inhalation then cccurs across both B and D. For cohesive formulations, it s
advantageous to have the maximum air velocity through the pocket portion. This
* may be achieved by minimizing the pressure at C, during inhalation. Ifthe
20  mouthpiece is .shaped to cause the air to expand with laminar flow by the use of a
small divergence angle, typically less than 10 degrees, then it is possible to cause the
pressure at C, to be below the pressure in the mouth, thus increasing the air velocity

through the pocket partion.
25 The ratio of B to D sets the ratic of air flowing through the bypass and the pocket.

The sum of the areas B and D sets the overall flow resistance and is preferably set {o

give 3kPa to 4kPa at 60 I/m.

30 Tor the preferred embodiment, storing individual doses of powder of approximately

20mg in pockets having volumes of approximately 30mix’®, each portion preferably



for the normal range of inhalation rates and volumes, provides a suitable
high velocity airstream into the pocket Figure 21(b) of the accompanying
drawings illustrates the preferred cross sections for a particular
embodiment. In particular, the minimum cross sectional area B for the
bypass flow is approximately 5.0mmz2, the minimum cross sectional area
D for the pocket flow is approximaely 3.8mm2 and the combined flow
path cross sectional area E is approximately 12.0mmz2. In a fourth aspect,
there is also provided a device for dispensing individual doses of powder
half AFESREecIYE Q@&B?B%@eé%ﬁﬁ%{ﬂiﬂ%&ﬂﬁz.%&%ﬁﬁﬂﬂ%ﬁwen
support for two disc-shaped carriers, each disc-shaped carrier having at
2 feasnomedsubstantially planar first side surface having an annular array of
cavities in which respective pockets are formed and a respective first
lidding sheet sealed to the first side surface for enclosing the cavities

Thehedemdisesupmstions fistasedtadly seipsortiilo tnsl 08Phefshasoer which,
for HRSRRHA b COMAR-ISy 2.POMARIAGEH I aHARMICh IRl an

airstream carrying powder from the carriers, a dispensing mechanism for
velerd B reRmARia it ieikethe powder of a respective pocket of a

supported carrier and an indexing mechanism for rotating the carrier

relative to the dispensing. mechanism so as to enable powder to be

Flaps 340 nEihr drrerappdix e ngs hisdaige the Rrsirashieesyicskranigly
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of powder. A single dispensing mechanism can be provided for both
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airstream for. carrying powder to the mouthpiece. WO 2005/002654

AR ) EPE0HBS #4829 e arrangement can be used in conjunction

with the features described above anq IS particulgrly effective in this
IS BESTRY. peluean sareeeive dopenan o peug o ope
peaddrdesnierspedativedoktiteoct a pair of carriers, the device including a support
for two disc-shaped carriers, each disc-shaped carrier having at least one
substantially planar first side surface having an annular array of cavities in which
respective pockets are formed and a respective first lidding sheet sealled to the first
side surface for enclosing the cavities wherein the support is for rotatably supporting
the carriers about a substantially common axis, a mouthpiece through which to
inhale an airstream carrying powder from the carriers, a dispensing mechanism for
releasing into the airstream the powder of a respective pocket of a supported carrier
and an indexing mechanism for rotating the carrier relative to the dispensing

mechanism so as to enable powder to be released from different pockets.

This arrangement provides an extremely compact and efficient way of holding and
dispensing a plurality of pockets of powder. A single dispensing mechanism can be
provided for both carriers and the carriers may easily be moved so as to selectively
bring each of their pockets in line with the dispensing mechanism and an airstream

for carrving powder to the mouthpiece.



dispensing mechanism. In other words, where powder is dispensed from a
first disc, powder will also be dispensed from the second disc before
more powder is dispensed from the first disc. 10 Hence, similarly,

WOOE PRI between consecutive dispensing of powder from WM& étR&a02748
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said carriers, the indexing mechanism is operable to rotate both of said
carriers relative to the dispensing mechanism. Preferably, the dispensing
mechanism is operable to release powder from a pocket of 15 each

catrier for a single inhalatian of both r, N, Imuit .
OB G LAt e o e s SRR P i
ajsotpokder-Eedispandedrfromia pocket of a second disc. The user may
then inhale the powder dispensed from both discs simultaneously. This
allows two different medicaments to 20 be administered simultaneously
withguhie Redicameantseoringisteicontasi s fonmetia@yidheloreror the
indeed during the inhalation process. Preferably, the mechanism is
OPEIEIIS PCARBERLE RRSEEHR AL RET M BERRE SREATR Tafee © the
s%@ggggﬁgghgﬁsﬂence, having rotated the discs to an appropriate
position with an unopened pocket of each disc available, the mechanism
then opens both pockets together in one operation. WO 2005/002654
PLTGR2004/1002748,, 51 Al temativalys thedispensing RRENANISMRaY.

be operable to releasé powder from a pocket of one of the carriers for.

intispationt dien thaeteare Hemticr FORYEE POEKSE 5T difeatprbfigmes first disc.
gﬁ{&%&, E%ﬂen% ?P'&@fa% i t%@i%\éﬂyco%&%{i%%sﬁgﬁeiﬂé%?EJEW%Q Hergnhe

armdceutical$ immediately one | after the other or may use the i
inhiakatiofsdd viceiers, phetiof arogursephtssatneparablb érabthtichrih of said
m%g}ca}_@r%pattswar% ?ﬁje |irs11|)ségsr}gg %clfgﬁ%}gﬁ( after predeter_mlned periods of
time By way of example; a stetold compound could be dispensed from
one disk and a lon acting beta-agonist from the other disk for the
tr ?é?grearéﬁy?ftﬁé%ispensing mechanism is operable to release powder from a pocket of

each carrier for a single inhalation of both respective powders simultaneously.

In other words, powder is dispensed from the pocket of a first disc and also powder is
dispensed from a pocket of a second disc. The user may then inhale the powder
dispensed from both discs simultaneously. This allows th different medicaments to
be administered simultaneously without the medicaments comung into contact until

immediately before or indeed during the mhalation process.

Preferably, the mechanism is operable to dispense medicament from a pocket of each

disc simultaneously.

Hence, having rotated the discs to an appropriate position with an unopened poclket
of each disc available, the mechanism then opens both pockets together in one

operation.



10 asthma or chromic obstructive pulmonary disease: Examples of long
acting beta- agonists include laormoterol and salmeterol and examples of
ster0|ds |nclude fluticasone propionate, budesonide and monetasone

Wofﬁt}d’g{% ‘mdeed the inhalation device could include three or P& B8y v02748

10

15

such that more 15 complicated courses of pharmaceuticals could be
administered. Indeed, the mechanistsigauld be arranged so as to
dispense a predetermined number of doses from one disc before

adrainistesingree dese o theathen dise: 8 6 ét@ﬁl&@h@&&ge%@d&bem a

mechanism may be operable to release powder from a 20 pocket of one

RRTHST QAT SThBEFEERET Bt BT T HIF I CESSE ATERT SaBhepocket of
system:-rauld be used when.ihepowder of the two pockets is inhaled

together or consecutively. 25 A device may be provided with two of said

- disc shaped carriers respectively containing powder of different

’Ele Icaments, U‘&% W R MG ANOREELADOY {é SAMEY'S, Lo

isperised romt e same device. 30 -11- Prefe , between
cafm@buuv!endmpemswg dﬁp@w&emmhéemdemn@meﬁhamm @ toperaple to

rotate oni)of said ca rrlers n turn | between cor ecutl iy %ﬂ t%ﬁnmed
. t

p05| |%bﬁs Sefore f% a |ng er of sai carrlers
ipetaxdhgumemhamsmagsafreamgpké te snavel arenpbtie camhielvs dngiweehfrom
cons cutlve p?ckets wgls the otherﬁgarrl rrer}?al jwhe t?t\ : T[Th fof g
REPERSIAY MdeHar et TRe Ay e AiEASR Ay 15 GetaicReot &
apgrablertodispensepowdearifromal dfdne. pﬁ@iaetplésmﬁloni@ zofithebsaid

carriers before dlspensmg owder fro ckets fth other of said .
CHRAIGTS. TS I GHRE 8 OF FPIFROENG SHEERGIShT IR Bs

meves ene or atharohihe camdensionte #issext pesition. In a fifth aspect,
there is also provided a device for dispensing individual doses of powder

from respective pockets of carrier, the device including a first support for a
Indeed, the inhalation device could inchude three or more discs such that more

complicated courses of pharmaceuticals could be administered. Indeed, the
mechanism could be arranged so as to dispense a predetermined number of doses

from one disc betore administering a dese from the other disc,

In certain embodiments, the mechanism may be operable to release powder from a

pocket of one carrier and from a pocket of the other carrier consecutively.

Such a system could be used when the powder of the two pockets is inhaled rogether

or consecutively.

A device may be provided with two of said disc shaped carriers respectively

containing powder of different medicaments.

This allows, as mentioned above, different medicaments to be dispensed from the

same device.




first carrier having first and second side surfaces opposite each other, an
array of cavities in which respective pockets are formed and a first lidding
sheet sealed to the first side surface, a first prodger member moveable
towards and away from the second side surface of a supported first
carrier between a retracted and an extended position and a cam member
adjacent to and moveable generally,parallel with the second side surface
of a supported carrier between a rest position and a primed position,
erein the cam member has a first cam surface for.engaging, with the
SR S R e B AR L
op@sblpasitendetbefyitedriesiionmaesdhe rodgeimamhesiiom the
retracted position to the extended position so as to press upon the
posdéenfobsigecsigtfiiag Hraobgppbited srLi®arner and outwardly rupture the
first lidding sheet of the supported first carrier. In this way, a compact and
effective mechanism is provided for opening individual pockets of a
Ingdhderve denindesmperseiaypibe providesdiitinwye ety eftiargerigrswO
0] 4 PCT/ 1002748,-12- f , but, since
S RS R R S e
excessive space. At the same time, converting this large amount of
mavement to only the small amount of movement required for the pradger
T e e B L R AT T s e
distspensavgief flrerbapadderfookeia pocketds fetatvddyceary ardonell
d.controlled. Prefet(‘riably, the gevf(ij%g further PﬁCl des a second support for a
1@%%6%%@@%3% \O/fﬁé) RITISE-18 %86%6& " ucr?gé%rs?'opposite each other,
an array of cavities in which respective pockets are formed and a first
lidding sheet sealed to the first side surface, 10 the first and secon
T‘&‘éﬁﬂé’r%fso‘g&bsgﬁﬁﬁﬁ Wi PEE PR CUED AP ST RN 88 i ©f
theaehiethenta BeaertpBrasger member moveable towards and away from
the second side surface of a supported second carrier between a
retracted and an extended position, wherein the cam member has a

InSeRANGGRAN, sHEfRGE IR6 PRGAAIAG: device for dispensing individual doses of
powder from respective pockets of carrier, the device including a first support for a
first carrier having first and second side surfaces opposite each other, an array of
cavities in which respective pockets are formed and a first lidding sheet sealed to
the first side surface, a first prodger member moveable towards and away from the
second side surface of a supported first carrier between a retracted and an extended
position and a cam member adjacent to and moveable generally parallel with the
second side surface of a supported carrier between a rest position and a primed
position, wherein the cam member has a first cam surface for engaging with the
first prodger member such that movement of the cam member from the rest
position to the primed position moves the prodger member from the retracted
position to the extended position so as to press upon the second side surface of a
supported first earner and outwardly rupture the first lidding sheet of the supported

first carrier.

In this way, a compact and effective mechanism is provided for opening individual

pockets of a carrier. The cam member may be provided with a relatively large



with the second prodger member such that movement of the cam member
from the 15 rest position to the_primed position moves the prodger
member from the retracted position to the extended position so as to

WO EIEE80MKHYN the second side surface of a supported second REFHeB 2002748

outwardly rupture the first lidding sheet of the supported second carrier.

- 20 In this way, the same advantages “_airg achieved for a second carrier.
a
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Furthermore, these advantages are leved using only a single cam

member for dispensing.from both of the two carriers. Hence, the.device is
bt e i Rt S e B e
descrieed@biaike sp asixaehieve. the sameRb advantagesnd khisjarge
referably, the device further inclugdes an indexing mechanism for movin
it e Sl nivetato s S S
membarsisnas i selectvelyatigipockeia nirthecartiemwitsrepasibfne
prodger members. 30 In this way, the carriers are efficiently moved and
|BEHER R AeRPEERS TRETYRpERYIAGGTEha & 5fd the mouthpiece.

WO 2005/002654 PCP/GB20041002738 -13 Preferably, the indexing
mechanism is arranged such that, with one of the first and second

prodepihdhilrd digrBe Wit T feetive PoEret fena strrrdbrarRsTRaYing
angd second prodger members is.aligngd Reveen respectiveRckatsh

whereby movement of the cam member from the rest position to the
prfnedipositidirarsdarorly Ba oS kg sherl Sedvna Prodgeside surface,
TRER R IRl PIR 16 kst doding sheekel Lbe. GeUisRRRdig
one ‘of the first and second carriers. In this way, although the cam member
iSangy ek inctthe s armesovaypfor esichensertve visrddxing andgsotrahisyay from the
Rastionsdbe earriers sudh hatihe Roskel.of.ane carrier s J0.dispened
for a par%lcu Ar'Uge of the tam member. Neverthe €ss, the same cam
neerbied iscstilcableier apeh-paoketsdbemheithaeof th eamastekscAgadng tgisg
is a. highly efficient use of the me nism and also.of space WitFin he
e B B e SEm h DA To R R & S B A 2
anst dwedRam tieprimed position moves the prodger member from the retracted
position to the extended position so as to press upon the second side surface of a
supported second carrier and outwardly rupture the first lidding sheet of the

supported second carrier.

In this way, the same advantages are achieved for a second carrier. Furthermore,
these advantages are achieved using only a single cam member for dispensing from

both of the two carriers. Hence, the device 1s very efficient in its use of space.

The device may be arranged as described above so- as {o achieve the same
advantages. Thus, preferabiy, the device further includes an indexing mechanism for
moving the first and second supports relative to the first and second prodger
members so as to selectively align pocketé of the carrier with respective prodger

members.

In this way, the carriers are efficiently moved and located with respect to the

dispensing mechanism and the mouthpiece.




15 second side surfaces of the supported first and second carriers such
that, when the other of the first and second prodger members is aligned
between respective pockets, movement of the cam member from the rest

Woﬁg%i-'ﬂ}(%(’f‘é the primed position and the resulting engagemeﬁ?gf(fﬁéﬂgfﬁofg%”s
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15

of the first and second prodger members with the corresponding cam
surface causes the other of the first ang second prodger members 20 to
abut the corresponding second side surface and the cam member to be

poveds ipwakdsithe.conespanding.angRbthefirshand:secent eaf fessand

Thus, for each use of the cam member, each cam surface pushes agfainst

ACCOMPO A TR NIEERBE Y oW EVE RSV BOSRELIRS RSB TRE B EFhuAnd
%@Hﬁ% s Zanside sufaceheiusen packetsandhitherefaresyilfRinent

itse ve, the corresponding cam surface would actually cause the cam

rBthb erctomuoberdieay iro mstitassevo idtisigeingdacsitipntbisspaynlnons of
effect, both cam surfaces contribute tQ movement of

e Sl B S e L Py
satbsteprnite 2005002664 BCTHEBRA0C4(A2748 -14 Preferably, the-
cam member is provided on a priming member moveable as part of the
‘indexing mechanism. In this way, it is not necessary for a user to operate
twolse parateactiatas cAatwatingr & the device tosmoye théocanrimen) bies
in one direction will prime the device so as tp dispense a dose of Powder
RS T TR GG OF thl Br RSP ISBECTO I Post
nesiianwill indexaldeastooried tae Gasnts redsheftieragierspoekeaimof
powder to be dispensed. 10 Preferably, the indexing mechanism js . :

areiRbRdsstiBhetlatomsr e ks ARer SER6hAT B At e BB dbded
nastglkaldhginiespasive.pockats dae fitsh Anshseqanth progdassanembers

are both aligned between pockets of respective carriers and, hence,
provide resistance to movement of the cam member. 15 This provides a

feature.af "lack-aut whereRyARes,all afhe Repkelsef e AR rom the

second side surfaces of the supported first and second carriers such that, when the
other of the first and second prodger members is aligned between respective pockets,
movement of the cam member from the rest position to the primed position and the
resulting engagement of the other of the first and second prodger members with the
corresponding cam surface causes the other of the first and second prodger members
to abut the corresponding second side surface and the cam member to be moved

towards the corresponding one of the first and second carriers.

Thus, for each use of the cam member, each cam surface pushes against a
corresponding cam member. However, since one-prodger member will abut a second
side surface betwesn pockets and, therefore, will not itself move, the corresponding
cam surface would actually cause the cam member to move away from that second

side surface.

Tn this way, in effect, both cam surfaces contribute to movement of a prodger
member to open a pocket, such that each cam surface need have cnly a refatively

small slope.



have been used and the device is effectively empty, the user is provided »

with a physical feedback. In particular, it becomes difficult for the user to ' 8

move the priming lever of the device, since the cam member is unable to '
WOR$SEHS brodger members. 20 Preferably, the cam membeP $icfeBRégiy2748

elongate flexible member having first and second cam surfaces on

opposite respective sides. In this way,_\{vfﬁj_en it is required for the cam

member or a portion of it to move from side to side, it is sufficient for only

the. t il I e f I Ir urfac

o s e B LBl st

aHy stdeyipgwdekdngm. previously dispensed pockets may move. In this

way, stray powder will not interfere with the interface between the cam 30

surfaces and the prodger members such that operation will not be

impededaWOi2006130265¢ RCR/GEB200440f:2 TwiBsedadreterablys thetuating
ce is for use with carriers having the gavities foymed from respective

devi a
S B Fo 81U GE A A ED BN SOECTPCHRE SUIREEE WaIRE GO
lidgipehshedts sepled:tersepandosidastitaces ABdNRINgiasRestivR mber

 cup shaped inserts in each cavity orientated with open portions facing the -

filSClddisy SRRSO B SiHTR e IFeE pPoa GE L bR SRIFEdRMIB ek rler pocket
b@%@@m@@@gg@@ﬁg@@ged to penetrate an aligned through hole
through a second lidding sheet so as to push the corresponding second
insert outwardly through the first lidding sheet. This is a particularly

10 eBeglve wayofl-dispenaipg.dosesiof Poywdsrand dhe Meenanism 10 (Qhond
moving the prodgers Is particularly effecfive in pushing the inserts as
requied haedferabijentdanst shelsheveretnersuriaceks, rasilieptnad second
defor. i ' joned-sg. as.
PR B S SE TS AR iad e,
pwdyek mentbeereacioasttstaspbethamaentared position, further 15
movement of the cam member causes the at least one of the cam
surfaces to resiliently deform. In this way, the device can itself

15 cdamipenseitedarfvanationSliniteletdndes dnycbitds &bt the pockets of the carriers

have been used and the device is effectively empty, the user is provided with 2

‘physical feedback. In particular, it becomes difficult for the user to move the priming

lever of the device, since the cam member is unable to move the prodger members. -

20  Preferably, the cam member mcludes an elongate flexible member having first and

- second cam surfaces on opposite respective sides.

In this way, when it is required for the cam member or a portion of & to move from

side o side, it is sufficient for only the elongate flexible member tc move.

Preferably, the first cam gurface and/or the second cam surface includes at ieast one

groove inte which any stray powder from previously dispensed pockets may move.

Tn this way, stray powder will not interfere with the interface between the cam

30  surfaces and the prodger members such that operation will not be impeded.



necessary for the cam member to move the prodger members by exactly
the distance 20 required. Preferably, each support includes a peripheral

woHi.gf gear teeth and the indexing mechanism is engagea{,-)éer

Lh
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ith t
gear teeth so as selectively to move the supports and carriers. %@%&%{32743

- provides an advantageous way of moving and controlling the positions. of

the carriers. Preferably, the indexing mgchanism includes a priming
member mounted for rotation 30 about a central axis and a Geneva
vihegt sbigtahlylmpuntddranawidxisaiisetidnsthe ceptsaliesisiotom

interaction with t rinfing member and gear teeth of the supports -16-
et R A M o B R Rl PR b
PREUON; HAHSRS KAle)i g Qb i@ ARl0NL Mt eRURRAES B & tive cup shaped
predetermined angle and rotation of the primin%member back from thé

SEEBHRIIP S3HIGH 18 TRE N BOSTHET RaT S8E 1985 Fatitbiho st Ibadnankea,
e SURPRESI IR & sbl) aRReCL, thRre SIS A fRYiGce J%Pged to

dispensing individual doses of powder from respéctive pockets o

cRFFRiFAthaTde AR e iHuRIERg ale Hersyish & meenduisldors ssansediore thh the
CB&.%%ﬁJR&;&%@@%@E@%ﬁ&@&faifeﬂ?oeag 101 SUPROIIND B Lyt camer

having cavities with respective pockets forme e and arranged in a
circular array centred on the central axis, the first support including an

ay .of - _leeth centred on the ¢entral axis, a priming,member .
A G LA 1 T DUt e e S S g mechanio
iftenmittegtibeqtiod gaechanismuinbuafedior theuchagsis:fordnteractiqrired.
with the priming member and gear teeth of the first support such that.
rotation of the priming member from a first position to a second position

chuseabiptatidmeafdthe dtsisuppenrhy a presgetenminecanghe:angd retatiomber
of the priming member back from the second position to the first position,
CB51Ee SSRBIRTIOR g (o TP S BEE S SO BEYE tBerRsgadsabposition
peirgingamenseer fhyougha felativabnlarge @bskctive extended position, further
movement of the cam member causes the at least one of the cam surfaces to

resiliently deform.

In this way, the device can itself compensate for variations in tolerances and it is not
necessary for the cam member to move the prodger members by exactly the distance

required.

Preferably, sach support includes a peripheral array of gear teeth and the indexing
mechanism is engageable with the gear teeth so as selectively to move the supports

and carTlers.

This provides an advantageous way of moving and controliing the positions of the

carriers,

Preferably, the indexing mechanism includes 2 priming member mounted for rotation
about a central axis and a Geneva wheel rotatably mounted on an axis offset from the

central axis for interaction with the priming member and gear teeth of the supports



imprecise range of movements whilst ensuring that the support and carrier
is moved by a predetermined amount. Preferably, the intermittent-motion
mechanism is a Geneva wheel rotatably mounted on the chassis on an
axis offset from the central axis. The device may further include a second
support mounted on the chassis for rotation about the central axis and for
supporting a second carrier having dévities with respective pockets
formed therein and arranged in a circular array centred on the central
axis, the second support including an array of gear teeth centred on the
swegiitad racsisowbé teirpthel Gienendyyfeeh maysiniesatinvith teeopaaotegth of

the second s rt such that rotation qf the priming member from the first
CHBERIH Y BEEaR WS S0 SBBORS APy D agndrp ation
oPOsihemGausesRialien Abihensecondi perpRE RytieFIadptermanes andle

and rotation of the priming member back from the second position to the

rHRORSLiAh L e Lh B SHRIBH D f the second support. 5 In this way, the
priming member may be used to rotate both the first and second supports
and their associated carriers. Preferably, the respective arrays of éqear

Ingstrbragesirdhaisdssdeo RepEissecrdesies fcdispsetaeirdirarughdgses of
pRAMNGSRSREALIME, SRRCRSSHER thateilh asRach A0mgsiansd betueen

the Geneva wheel, rotation of the priming member will not rotate "the
sypRpEsiESdrpos clrhistoraptatin possis eteirshexpy nthipnieppbeineg 2
AFRLGRE ﬁ?ﬂﬁﬁg'&%@ﬁ%@&rﬁﬁ‘l%ﬁ%c vﬁb‘&&% Rirred ﬂ@rﬁ%ﬁ’%ﬁﬂ‘%wg%i in a

mechanism may be actuated by a lever pivoted about the disc axis™ being
cieire@matogitrethaaribfecortwesnisa e figs 1 3 pett ipedidiab hn threaindegiay
DRVSHRYLEMmRs sensiant Rigyided A D oYt ngves tiguaha
e:mﬁw\émum aongﬁ%. y%t% e %né%:haﬁgm prefergb(w e([)eccqg es %%lllarlgs ial”
ragcomabpsufficientitd ensare thaitieemittent-motion mechanism mounted on the
chassis for interaction with the priming member and gear teeth of the first support
such that rotation of the priming member from a first position to a second position
causes rotation of the first support by a predetermined angle and rotation of the
priming member back from the second position to the first position causes no

rotation-of the first support.

This allows a user to move the priming member through a relatively large and
impreeise range of movements whilst ensuring that the support and carrier is moved

by a predetermined amount.

Preferably, the intermittent-motion mechanism is a Geneva wheel rotatably mounted

on the chassis on an axis offset from the central axis.

The device may further include a second support mounted on the chassis for rotation
about the central axis and for supporting a second carrier having cavities with
respective pockets formed therein and arranged in a circular array centred on the
central axis, the second support including an array of gear tecth centred on the central
axis wherein the Geneva wheel may interact with the gear teeth of the second support

such that rotation of the priming member from the first position to the second
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prodger member accurately locates on the pocket. Preferably, the force -
required to index the motion is_between IN and 20N. Preferably, the
indexing mechanism holds the carriers in place so that they will not 25
Orﬁ%é“@?ﬁ%ﬁ subjected to shocks such as experienced when B&rriE #2743
pocket or dropped onto a hard surface. It can he designed to index
precisely between whatever number Qfpockets are on a disc. The
“indexing mechanism preferably causes the selected disc carrier to

incrament 304 vodabacixedanale losaafeyredlosation s thalithed rotation

airway of the pocket that will be opened next is aligned to the airway

PG metvpiecd Fenwio seosbossate feBopambior Fasses 1o
-18raltds prefgrable.th oriming lever used for indexing is not rigidly
linked to the position of the disc, as this would cause any small

movement of the lever to disturb the alignment of the airways. Hence it is

p - f rec ion is rs,as the lever moves
t%o%%%ﬁé%ﬁé’n ra pé’grtEl of |tsgrt1rrgl\%(l)£aég§ ?%gé) i%%%gﬁosca{zn%l%n %éns%t‘?g?%ms
asepporisriticalorasetrateoperation. Although various mechanisms could
be used to. achieve this type of motion, the preferred approach is to use a
Geneva mechanism to allow the lost motion aspect of 10 the indexing. A
comefindiigniof gearsiwitirthe Ginavasebcifahisfitscandansure thabiofs are
every operation of the priming lever the carrier disc,indexes

PR e 0 B S She 8 A A G Al Fad WA bR
wisisigiseelireassintexinganglaeef, td:blodegrersibikyalerahlywill@ot rotate
device further includes a changeover component located between the

- fif8E ARSI Borts, the first support having a first feature engaging

15

with the changeover component and the second support having a second
feature for engaging_with the changeover component, wherein with the :
SPABESOF e SBRYERE Sporic aujadh paice et aimsdcbvtiieagtireother of
reigtigpstihe priming member cause only 20 the first support to rotate

until the first feature engages the changeover component

The indexing mechanism may be actuated by a lever pivoted about the disc axis
being moved through an angle between 30° and 180° and preferably the ndexing

movement remains constant provided that the lever moves through a minimum angle.

The mechanism preferably locates to a radial accuracy sufficient to ensure that the
prodger member accurately locates on the pocket. Preferably, the force required fo

index the motion 1s between 1N and 20,

Preferably, the indexing mechanism holds the carriers in place so that they will not
move when subjected to shocks such as experienced when carried m the pocket or
drcpp'ed onto a hard surface. It can be designed to index precisely between whatever

number of pockets are on a disc.

The indexing mechanism preferably causes the selected disc carrier to mcrement
through a fixed angle to a deferred location so that the airway of the pocket that will

be opened next is aligned to the airway leading to the mouthpiece.



and then to move the changeover component so as to engage with the .
second feature and rotate the second support to a position with the space ' o
of the second support not adjacent the Geneva wheel, the space of the

WO ALY A0S then being adjacent the Geneva wheel and corlSStGRA0+/002743
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rotations of the priming member causing only the 25 ‘second support to
rotate. In this way, it is possible to contguously operate the priming
member and yet achieve automatic changeover between indexing of the
first support and then the second support. 30 Preferably, the changeover
component is arranged such that, when thedorimin_g -19- member rotates

tHes SuEbHabsu e b aBR At LGSR PhEdsH1Sith tReripdbeinkepéo the
SReRNA spRostadiacentihe Genevawhesl the second feature dass ﬁgb

engage with the changeover component and consecutive rotations of t
phgrihgrmerhbereauseeyio Fhation of mitfrerdapbortmatisewayotie of the
devicedgytomalically prevented oM indexin viously u eg? its start
posékets 5? Ltirge carr%ers. At tﬁs po%t?%}the%ol)élé%ﬁ)#r%s{r é]segﬁ ae %%gvsé?n ,
thie! first posltsecome prodyér e acbersiamearafarably both aligned

between pockets of respective carriers and, hence, provide resistance to

_movement of the cam member. This provides the feature of "lock-out" In

a\tiavepthvaspech:thbieiimalsn: pr bvided] acdesite fohis ispending iodivigual
d der t ' ti kets .of ¢ ier, the device includi '
ST SRR SR PG T BT SO LA At oo e BRGE

regsnedtivadirst apdisesendotasher shavinoGadiesvwithriespestiM@ure that

pockets formed therein and arranged in respective first and second

CRE G ARRET SIS ORT IR ARMPAI BB CHHTGBETERS RaiHsisamined
Iecatedretwegnithe fiistandssasanshsunneiisdhedbal SHRpE having:a g

first feature for engaging with the changeover component and a second
cEEIpOReME h468IE% second feature for engaging with the changeover
component and an

Preferably, the device further includes a changeover component located between the

first and second supports, the first support having a first feature engaging with the
changeover component and the second sﬁpport having a second feature for engaging

with the changeover component, wherein with the space of the second support -

adjacent the Geneva wheel, consecutive rotations of the priming member cause only

the first support to rotate until the first feature engages the changeover component

“and then to move the changeover component so as to engage with the second feature

and rotate the second support to a position with the space of the second support not
adjacent the Geneva wheel, the space of the first support then being adjacent the
Geneva wheel and consecutive rotations of the priming member causing only the

second support to rotate,
In this way, 1t is possible to continuously operate the priming member and yet
achieve auntomatic changeover between indexing of the first support and then the

second support.

Preferably, the changeover component is arranged such that, when the priming



indexing mechanism arranged to rotate each of the first and second
supports, wherein the indexing mechanism is arranged to rotate the first
support until the first feature engages the changeover component such
that the first support then moves the changeover component, the
changeover component being arranged to then engage the second
feature so as to rotate the second support to a position from which the
indexing mechanism is arranged to rotate the second. support In this way,
a single indexing mechanism may be provided to rotate the first and pf
lm@@@@@méwqﬂmmmg@wmedmwgmﬁw wasqichee

st Ghapee QURBging arhievedudomatcalliii¥MeAE A dhé gage with

changeover component. Preferably, the changeover component rotates to
ththeharengTsHppRTE 1A positiol vs wigishahdsirsring mreeberrisnge

nSIoesgt detaiethe nd support and, when the first support moves the
changeover compohent, the first support moves to a position which the

indexing mechanism does not rotate the first support. 10 When the

h&%d%ox’il ?ﬂpe‘)&)#i'ée G?tﬁé%%ﬁ%lﬁrﬁr%OQlﬁ%th%%B%ﬁ&%%%%"&%&éﬁﬁ used

indexing mechanism does not rotate the second support, ‘consecutive

paperatibfie ehtherindexing mechanism preferably cause no rotation of
either support. In this way, the device is automatically prevented from
indexing carriers to pockets 15 which have already been used. The

Achiangeowénr the charison, altolesctiiieed abne ¢ dexingt metkmoishptodgitially

index a first c?rri &d(iés%fsnd th&ﬁ, at a g{r}ed t§r ined location, ,inplexé)oth
EAIPIEY Bsds ?Sng A AR e S R T N PR
hdhe:insexingrespeirpisgmioydifetd ke 20h0RIviNdex(tie secand garrier

disc. The changeover action can be initiated solely by the angular position
fegpsedtirdeckatler disc requiring no other input from the user and providing

insignificant '
In a seventh aspect, there is also provided a device for dispensing individual doses of
powder from respective pockets of a carrier, the device including first and second
supports rotatable about a central axis and for supporting respective first and second
carriers having cavities with respective pockets formed therein and arranged in
respective first and second circular arrays centred on the central axis, a changeover
component located between the first and second supports, the first support having a
first feature for engaging with the changeover component and a second component
having a second feature for engaging with the changeover component and an
indexing mechanism arranged to rotate each of the first and second supports,
wherein the indexing mechanism is arranged to rotate the first support until the first
feature engages the changeover component such that the first support then moves
the changeover component, the changeover component being arranged to then

engage the second feature so as to rotate the second support to a position from

which the indexing mechanism is arranged to rotate the second support

In this way, a single indexing mechanism may be provided to rotate the first and



difference in the tactile feedback. 25 Preferably, the changeover
component is supported freely between and by the first and second
components. Preferably, the device further includes a dose counter havin

WOLHRY EStihter ring 30 having an indication of unit counts 'on%cﬁfgt%@ﬂi% 8
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surface, the first counter ring  being rotatable about a counter axis, a
second counter ring having an indicatipp-of -21- tens counts on a second
display surface, the second counter ring being rotatable about the counter
i an g Genevas sneshanism foncrbdng hensenond eDuNeh g o
the first counter ring and rotating the second counter ring between

JBFRB QIR FBARSEOTRECWRRRSHe first counter ring rotates between two
predetermined unit counts, In this way, the user is provided with an
indication of the doses used or the doses remaining. By providing two

JOGHEP NG reupeeRveN AT HRGENY Fetatvens BrpRoWiSpmy? position
figuresmay ha Leovided, while stilk allowing adarge (uMBeLat GountHdotme

instance 40, 60 or 80. The Geneva mechanism provides a particularly ‘
effectiveporaynawfealibavitignirs ten STBDMRERTiHef tr BSURBAThTBATE! tag: position
required. Preferably, the first counter ring is driven with rotation of the first
Wil . . .

support.-Hence, the count of unit doses dispensed is
inczendexteditetrermeniec automiatic dily iwithugaett-indexing of the device.
The first counter ring may include gear teeth around its outer periphery

and an intermediate gear may be provided to drive it from the indexing
nvechanisszcWtierspas: desariteichatioveythé tin tiexpnginoechianiseh the indexing

includes a Geneva wheel, the intermediate gear-can be driven directly
R ARG B LAE EYISTBl SRR Cp AT e OB bt e

firstesempertdensepibrfity and secapchionpiasntisgspray totate about
the same axis as the carriers and their supports. This allows a particularly
compact arrangement. In an eighth aspect, there is also provided a device

fon digpeising:individuakdessi®flly prevented from indexing carriers to pockets
which have already been used.

The changeover mechanism allows the same indexing mechanism to initially index a
first carrier disc and then, at a predetermined location, index both carrier discs
together for one increment and then subsequently cause the indexing mechamism to

only index the second carrier disc.

The changeover action can be initiated solely by the angular position of the first
carrier disc requiring no other input from the user and providing insignificant

difference in the tactile feedback.

Preferably, the changeover comporent is supported {reely between and by the first

and second COmpPOnEnts.

Preferably, the device further includes a dose counter having 2 first counter ring
having an indication of unit counts oxn a first display surface, the first counter ring

being rotatable about a counter axis, a second counter ring having an mdication of




powder from respective pockets of a carrier, the device including an
indexing mechanism for indexing the carrier between respective pockets,
a first counter ring having an indication of unit counts on a first display
-22- surface, the first counter ring being rotatable about a counter axis, a
second counter ring having an in_(? ation of tens counts on a second

display surface, the second counfer ring being rotatable about the counter
axis and an intermittent-motion mechanism for driving the second counter

ring from the first cqunter ring and rotating the second counter ring
Stk e e et e S A A
thbetweeraiitapiedeiesmi nediconse Cotieyigitieosatadtbeufitst €aunten ring

being driven with the indexing mechanism Preferably, the .
AR R G o S SN HHE e v s
codescwhadizbiine cthigalhwsadasdemeambenafrediais b arproviced with

relatively large display numerals. Preferably, the first and second counter

rings are positioned one within the other, with the first and second display
Inghifaces thdjaeentpacdatheth fihedisplaydtinfadessgd thubddospanerally

pl na(reéand perpendicular to the counter axis). Preferably, the second
TeiL 1Il]t151 .. .. L . . .
counter ring may be positioned within the first counter ring, the first

counter ring may include a pin for engaging a Geneva wheel rotatable

BEBRKiaaR RR.0lfaet Ao dp.counier AR andia SRIanAcaupler 1ing

may include features engageable by the Geneva wheel. In“this way,

dighlpinfearsp mplde eviladonhde tial atstvaoratargmymele predstermined
inReRHD Shibasreyrlution.a ﬁ&ﬂﬁﬁ!ﬁdﬂﬂmﬁ%gﬁaﬁ%@y‘%ﬁ%@ém to

rotate it and, hence, rotate the second counter wheel by’one increment.
of phivanaihg Smestaniowsia tpbetiecnanstshaprausdign, In a ninth aspect,
there is also provided a device for dispensing individual doses of powder

from respective pockets of a carrier, the device including: 4
Preferably, the first counter ring is driven with rotation of the first support.

Hence, the count of unit doses dispensed is incremented/decremented automatically
with each indexing of the device. The first counter ring may include gear teeth
around its outer periphery and an intermediate gear may be provided to drive it from
the indexing mechanism. Where, as described above, the indexing mechanism
mcludes a Geneva wheel, the intermediate gear can be driven directly from the

Geneva wheel.
Preferably, the counter axis is coaxial with the first support.

Hence, the first and second counter rings may rotate about the same axis as the

carriers and their supports. This allows a particularly compact arrangement.

In an eighth aspect, there is also provided a device for dispensing individual doses of
powder from respective pockets of a carrier, the device including an indexing
mechanism for indexing the carrier between respective pockets, a first counter ring

having an indication of unit counts on a first display



WO 2003/002654 PCT/GB2004/002748 -23- an'indexing mechanism for
indexing the carrier between respective pockets; a first counter ring
having an indication of unit counts on a first display surface, the first
counter ring being rotatable about a counter axis; a second counter ring
having an indication of tens counts,pn a second display surface, the
second counter ring being 5 rotaté%% about the counter axis;, and a
mechanism for rotating the second counter ring between consecutive

tens counts when the first.counter ring, rotates between two
et A BSOS HIFEBU LW FRAPES e TG B AR Ben

ringitinthe: indekingsnechanisounwhereirdhel fifispRndserenteaunter rings

are positioned one with the other, with the first and second display
CoU{ A Q08 Bee T SRS BHE L D PO At HVicEe
madeoisinftaltivénpraseatdinyeotiatr can berprovitisdcovitheoring thdutotating

carriers. Th% inven%iion will be more clearlg undethoo fram the following

R HIHSATE 15 B PO SRAIEIe Oy WA Tl e

roftenhapertyl ngobedingminadbinhzchigeresth@)te, (b} flusitataoparation

be% aazra‘;sewl Iet?led%\gé:}%l?ccogc iggigo the present invention; Figures 2(a)
an &b?rfllus fate a Carrier Tor use with the present invention without 20

and with its lidding sheets; Figures 3(a) and (b) illustrate movement of an

PASE oM e, SAHISE AL QYIS k(0 (QFioniss.digland ©) llustrate

a preférred arrangement for carriers within evice 25 without and with
supports of the device; Figures 5(a) and (b) illustrate airway plates and

Hadl RIS ALINAARYIER i CENURGHIR WL GOLRSRORUP G 6HIRI Kith
Figure 6 illustrates an insert of a carrier pushed into its corresponding

rellieldtaze dighldy 7ENais (b) illustrate movement of an insert of a carrier

plate into a

Preferably, the first and second counter rings are positioned one within the other,

with the first and second display surfaces adjacent each other,

The display surfaces may thus be generally planar (and perpendicular to the counter

axis).

Preferably, the second counter ring may be positioned within the first counter ring,
the first counter ring may include a pin for engaging a Geneva wheel rotatable about
an axis offset from the counter axis and the second counter ring may include features

engageable by the Geneva wheel.

In this way, during a complete revolution of the first counter ring, at a predetermined
position of that revolution, a pin may engage the Geneva wheel so as to rotate it and,
hence, rotate the second counter wheel by one increment. This arrangement aliows a

particularly compact design,

In a ninth aspect, there is also provided a device for dispensing mdividual doses of

powder from respective pockets of a carrier, the device including:



*

3 0 corresponding anvil plate; Figure $ illustrates the housing of the
preferred embodiment; WO 2005/002654 PCT/GB2004/002748 -24
Figure 9 illustrates airflow paths through the preferred embodiment;

WO RH§2084llustrates the chassis and cam member assemblyP&ftd2004/002748
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preferred embodiment; Figure 11 illustrates schematically operation-of the
dispensing mechanism of the 5 prefersgd embodiment; Figure 12
illustrates schematically the preferred profile for the cam member; Figure

lianihistratessubmasaemblies.ahihadeefareck arbo diment Widckets; a first
2005/002654 PCT/GB20031002 748 -25 Figures 14(a) to (f) illustrate the
GaRBE HREARAMS A drtFatitacingihreurtmsm Brsriekibdientisr im

PEGSERE IYEPLAR  FIGUES (@)l Ghliustiate e, ChandQovel s having an

mechanism of ah embodiment of the present invention; 5 Figurés 16(a) to
(Bikabran thesdispdnsing saecthispinp barasem botistent obteerpreséaing

[ ion;.Fi ). st rQss-secti hrough th
e B g e o Tl T varas Hnciald pegter
openeciresn device imbtdyinguttie wheseht AGtinventonnEigures befagdo two
(d}eilgtstrri_an}get go%engt\{gergegha‘gi m. f?.c?unter in an mbogiment qgf ng
p‘?'esen? tnvention; T—ﬁgures%‘ fec{) {6 (e%l lﬁléstrg?éligﬁréfa i of'the counter ot
Riglarescl9tahdoi(d); wintte i chir éss 2444 sansh ()dllustraterpreferedicios S ne

[ [ i locati in.1 mbodi t of th t
B Ror Sheh 08 SIS HORE Rt SUERE T OGRICH B oo
inhalation device from which . '

It will be appreciated that devices according to the present invention can be provided

with or without carriers.

The invention will be more clearly understood from the following description, given
by way of exampie only, with reference to the accompanying drawings in which:

Figures 1(a) to (o) illustrate operation of an assembled device according to the
present inverntion;

Figures 2(a) and 2(b) illusirate a carrier for use with the ;psesent mvention without
and

with its idding sheets;

Figures 3(a) and {b) illusirate movement of an insert from the carrier of Figures 2{a)
to (¢);

Figures 4(a) and (b) illustrate a preferred arrangement for carriers within the device
without and with Supports of the device;

Figures 5(a) and (b) illustrate arway plates and anvil plates of the device in
conjunction with corresponding carriers;

Figure 6 illustrates an ingsert-of a carrier pushed into Its corresponding anvil plﬁte;
Figure 7(a) and (b} illustrate movement of an msert of a carrier plate into a
corresponding anvil plate;

Figure § illustrates the housing of the preferred embodiment;



a user may inhale consecutive doses of medicament in the farm of dry !
powder. The preferred embodiment is illustrated in Figures 1(a) to (c) 20
The device includes a housing 2 on which a mouthpiece cover 4 is
WO EABgSsupported. In order to use the device, the mouthpiBE&/EGaHA§3748
rotated away from the housing 25 2. As illustrated in Figure 1(b) this
- exposes a mouthpiece 6, The mouthpiege 6 may be formed integrally
with the housing 2, but, as will be described below, it can also be formed

a separat N I%H §Q§ ing: iis allows the
m%%ﬁa#pr%%%?t%%% mé(jttg{r?c%? %uo%igt?}ﬁgv the r%%%@&%é%{}and housing
Figbe 19atiedre@siticadeosdingdotherenbarementslpbftbadseieers80 As
illustrated in Figure 1(h), a priming lever 8 extends out of the housing 2 at
aevi‘@ 7002654 PCT/GB2004/002748 -26 position adjacent the
reRuthpieceBirkhe pristingdeies Sistnouditd Somadagoiathaabouiiahe
central axis within the device (to be discussed further below). In this way,

3 iPRiSHETSEBE L ERE user around a periphery of the housing 2 to a
 positien asnilustateddmiigune o) Mavemepiinf e itaingleress from
the first position 5 illustrated in Figure 1(b) to the second position
iflisumatdd WEiaee Shcriscabiryetho BrisEthedadeth particular, to
‘expose a dose of powder such that it may be carried with an airstream
out of the mouthpiece 6. It should be noted that locating the first position
of the priming lever 8 adjacent the. 10 mouthpiece 6 is highly
advantageous, since it discourages a user from attempting to inhale from
the mouthpiece 6 before moving the priming lever 8 away from the
mouthpiece 6 to the second position of Figure 1(c). In other words, the
user is encouraged to prime the device before attempting to inhale
through it. Nevertheless, it should be noted that a small space is
preferably provided between the mouthpiece 6 15 and priming lever 8 so
as to allow the user to operate the priming lever 8 with his or




1y

her finger without touching the mouthpiece 6. After use of the device, the
mouthpiece cover 4 may be rotated back to its stowed position illustrated
in Figure 1(a). In this respect, an inner surface of the mouthpiece 20

wocusodis-provided with a return actuator for engaging with tR€ PiGBdte#/002748
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20

lever S. In particular, when the mouthpiece cover 4 is moved from its open .
position of Figures 1(b) and (c) to its Clé) ed position of Figure 1(a), the
return actuator engages with the primi §'Iever 8 and moves it baclc from

its.second, ition Jlustrated in.Figure 1(c) to its first position illustrated i
e A B o S e 2 A

escribed r befow, in e pf
embadiamdnisthis’ thoyemeantofditepriming lever 8 operates an indexing

mechani or maving a still unused and unopened pocket of powder into
lin&Sfith i’n@s Eﬁi#a%mﬁeﬁ SR SGEKThAL WiTtHSUBs &Y 6 PB’ﬁ?ﬁﬁﬁﬁ%ﬁge
the«devicevdhgopowder of that pocket is dispensed for inhalation. By
operating the indexing mechanism during the return movement of the.
pﬁ%ﬁ‘iﬁ@sl Vi SO EETEIR AR SISPRRSIAG BAE 3B Y8838 BRRPATuKEShe
p%ygggt #ishgrirgleased powder is not inhaled, it is indexed to a position
where it can safely be held within the device. a, WO 2005/002654
Pﬁmﬂzwm@éé&usﬁmwﬁm%w iRt Be1qRr RO e teé Figures 16(a)
b{;ﬁf@{ ed embodiment also includes a window 10 in one side of the

housing 2. The window 10 is provided so as to allow a user to view a
cHigvesr Hishlagraisthin cheidesigeo peoelimer derachamend ingeke prhrent

c lg%te%{ (illi_splay upon each use of the device so as to provide the user with
an b indication of how may doses have been dispensed and/or how may
dEseszehfan tofdsddshianiraSpectsiofitherpreselitinverntiom areembodiment
agpl&clzable to devicef{lsﬁ housing a wide variety of different dose carriers. In

partlcﬁI%rre,}sr%natr11131/‘18’1"1 Efeatures of the 10 embodiment described below

catphesssed wish Haliensfayiagidoitaditionad bilistesf Packesdasiiucti@, and
with carri,grs having.various arrays of pockets and, jn some . .
AR AR 00 SO Ca P KA S SAORPILERaL & Pk pcations i
NevefibeBssat of the present invention.
‘A preferred embodiment of the present mvention is an inhalation device from which
a user may inhale consecutive doses of medicament in the form of dry powder. The

preferred embodiment s illustrated in Figures 1(a) to {c).

The device includes a housing 2 on which a mouthpiece cover 4 i fotatably

supported.

In order to use the device, thé mouthpiece cover 4.1s rotated away from the housing
2. As illustrated in Figure 1(b) this exposes a mouthpiece 6. The mouthpiece 6 may
be formed integrally with the housing 2, but, as will be described below, it can also
be formed as a separate component for mounting with the housing 2. This allows the
material properties, for instance, colour, of the mouthpiece 6 and housing 2 to be

varied easily according to the requirements of the device.

As illustrated in Figure 1{b), 2 priming lever 8 extends out of the housing 2 at a



the present invention is particularly advantageous when used with carriers
of the form illustrated in Figures 2(a) and (b). 15 As illustrated in Figure
2(a), each carrier 12 is formed from a disc-shaped base 14 having a

WOZOeeaRflly planar first side surface 16 opposite and parall@uifhBg 004002748

substantially planar second side surface 18. A plurality of through holes 20
are formed between the first and secgﬂggl_ side surfaces 16, 18 so as to
form spaces for 20 housing doses of powder. The base 14 is formed with

MBS i%@é%tﬁ&%&&?gc%%.t%ﬂgoy'ggﬁg?e%wgMaaﬁg@ﬁb%taﬁ rotate

ufficient space to house the required-doses of powder. The througkt _
hibles 2@ anesharangediasis decumierdridsarrsad dndién thlevprefethagway, it

embodiment, 30 through holes are provi in the array. 25 As:illustrated
BTy e i B PRy e dslS R T Zran i al®
aresseakadnith respertivedirst amch Seto prdicddi iy stedtePde st pdhison
way, the carrier 12 provides a plurality of kets housing individual
ek AL PR AR ARy TR TR ot ranged
Rigyres-3@ @A {bh therackets pretewblivsnellsiendgespiofive inseytt26

- within each through hole 20. The inserts 26 are WO 2005/002654
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RETRSEAHoM T 788128 GEHL SMEIRSRdbed with their open ends

facing the first lidding sheet 22. Each contain a respective dose of powder
28. By pushing on the closed end of the insert 26 from the side of the :
sebnuldidning: Sisheldopal ngishs s3SI T PTG PTHLES 585 friraRy the-

from e haseld sl hecarier k2 Breuahithe firstdidding shagte2mbhis; to
iégl%i%a%ed irﬁsjélﬁﬁur}té 3(b), bﬁt,ofof Clarity, without either lidding sheet. As -
illvistiefeckvithrios thisere -4 bedrre mepine deoptivaing e % W sHalppethe
more.convenient [o proyide an aiflaw:(SHeh as IndicalgdRy MOk
rénr%%tv%’%%(\g/v%gor %‘?Srsnlg%%lel p C)(;;%éeit. 10 V\/lﬁ’hin tt@eﬁhousing 2 of the inhalation
dendoerdged prefémethe thbodients twtempting o inhale through it. Nevertheless,
it should be noted that a small space is preferably provided between the mouthpiece 6
and priming lever 8 50 as to allow the user to operate the priming lever 8 with his or

her finger without touching the mouthpiece é.

After use of the device, the mouthpiece cover 4 may be rotated back to Its stowed
position illustrated in Figure 1(a). In this respect, an inner surface of the mouthpiece

cover 4 is provided with a return actuator for engaging with the priming lever 8. In

_ 'p'ir’{icula.r, when the mouthpiece cover 4 is moved from its open position of Figures

1(b) and (c) to its closed position of Figure 1(a), the return actuator engages with the
priming lever 8 and moves it back from its second position illustrated in Figure 1(c)
to its first position ilustrated in Figure 1(b). As will be described further below, in
the preferred embodiment, this movement of the priming lever 8 operates an mdexing
mechanism for moving a still unused and unopened pocket of powder into line with a
dispensing mechanism such that, with subsequent priming of the device, the powder |
of that pocket is dispensed for inhalation. By operating the indexing mechanism
during the return movement of the priming lever 8 immediately after priming and
release of a pocket of powder, if the released powder is not inhaled, it is indexed to a

position where it can safely be held within the device.”




carriers 12 are arranged coaxially side by side as-illustrated in Figure 4(a).
Each carrier 12 is provided with a support 30 as illustrated in Figure 4(b).
In the illustrated embodiment, each support 30 is positioned adjacent an

WOGHRAPAN Facing surface of 15 its respective carrier 12. In paffiddfidi24iero2748

first side surface 16 of each carrier 12 faces a respective support 30 such

" that a dispensing mechanism may be vided between the two carriers

10

20

3]
Ly

12 so as to press respective inserts 26 outwardly towards the respective

sup prefer IS vk [i ther p
e SR caien e pras Bt s s SE TR e
extaddy détinaure thée echiliehousnadd iShottedsiey dbdsptheitohsmantaxriéow a
of the carriers 12 s .fo,0perate .a dispensing mechanism and an,

RE ot ke S e e SR
madetepdifitiavy coomparents; sfamelyvar snel plate 82 athd eraivittayn

late 34. Th ilustrated in Fi 5 b), in conjunction with
R e, E AR T EnD P ARaN SORLLE e WhIEh;

in:higedabuts against the first side 30 surface 16 of the associated carrier
12 as covered by the first lidding sheet 22. Each WO 2005/002654
PCT/GB2004/002748 -29 anvil plate 32 also includes a plurality of guide

thvorghdielas S8 rorespanging:ishthe: ippavahidelesioftheiassesiated
carrier 12, In_this way, as illustrated schematically in Figure 6, an insert 26

CHATB 5 SR S SR SCRE HR ol R HERBE %ﬁrﬂéta%ﬁagﬁ&f&%

gujge thrughdiele,38 fidheanvl platev 32 chR%INIRIZE IS Haus Hoadiie:-
outwardly burst through the first lidding sheet 22, but is still held securely

irPPHECOIAIRBIRIN B FAEHFRATRAE CORBRRERS, Cthen GHevAlpratE s9mdso
syppREsihedirstddding éé]%@h%%@}ﬁ@uﬁﬁﬂgﬁ thrgugh bele20 and gL iess,

can bé& used fo improve the predictability of the nature of the lidding sheet
rdpturessent invention is particularly advantageous when used with carriers of the

form ihustrated in Figures 2(a) and (b).

As illustrated in Figure 2(a), each carrier 12 is formed from a disc-shaped base 14
having a substantially planar first side surface 16 opposite and parallel with a
substantially planar second side surface 18. A plurality of through holes 20 are
formed between the first and second side surfaces 16, 181 so as to form spaces for
housing doses of powder. The base 14 is formed with an appreciable thickness so as
to provide the through holes 20 with sufficient space to house the required doses of
powder. The through holes 20 are arranged as a circurnferential array and, in the

preferred embodiment, 30 through holes are provided in the array.

As illustrated in Figure 2(b), the first and second side surfaces 16, 18 of the base 14
are sealed with respective first and second lidding sheets 22, 24, In this way, the
carrier 12 provides a pluralify of pockets housing individual respective doses of

powder.

As llustrated by the cross-sections of Figures 3(a) and (b), the pockets preferably

inciunde a respective insert 26 within each through hole 20. The inseris 26 are



10 As illustrated by the cross-section of Figure 7(a), the anvil plate 32 '
includes a second surface 40 which abuts an inner surface of the ' .
associated airway plate 34. The airway plate 34 includes a pair of through

WOhiededrésponding to each guide through hole 38 of the cEgpBItlitHe2748
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anvil plate 32. In particular, each pair includes an inlet 15 hole 42 and an
outlet hole 44. As illustrated in Figure Z)éa), relative to the surface 40 of the
anvil plate 32 abutting the inner surfac® of the airway plate 34, a

recessed channel 46 extends radially, 1 inwardly from.the outlet 44 sg as
O L FHERTER 10 GUTAe oL SIS 30 BB e S0

Hemcer forregehtpuidesthodugh tiale B8 of the anvil plate 32, the airway
plate 34 provides, communicating with it, a corresponding inlet 42 and
outlet 44 with its associated recessed channel 46. In particular, each inlet
48 compunisates Wil ene side:ahitsasseciateskauide Aouah IR 38.
whilst the corresponding outlet 44 communicates with the opposite side of

18°553ciateagtile hRIEE AR 382 syty mdbtresd the brgarkt Phe carrier
wheman dSeE26 isRushed Quiwvargly Efjﬂﬂx“s‘&'a{@&‘%i%&l@ ?@ O IRE0ASE ity
itis p

14 into the guide througﬁ hole 38 of the anvil plate 32, itioned with
trEtBpEBrn SATG19 0D Srafiestaniity tithiletiaR st tomndeadiobuhef the
cHR: r : t [ t
B e Rl wougn
therairwdy plaevs4ewdhr firat ithpassdstdown into the pocket formed in the
insert 26, back up into the recessed WO 2003/002654
PCT/GB2004/002748 -30 channel 46 and then out of the outlet 44.
Péiwdiarthe the:inse?t @8lis thudapinkdevine, by dhechirstteanbordmean et emthe

the insert.26 and carried out of the airw. laje 34. A fl ath is thus
L oy R B SR Rl m b R el Bt
mattibpiace frofithel devicesdAstilosisatrg:ia g e ko usifg: 2maksted

be formed from a pair of casing halves_ . -
emgog]lment, eacg Eupport 3018 gosmloned adjacent an outwardly facing surface of

1ts respective carrier 12. In particular, the first side surface 16 of each carrier 12

faces a respective support 30 such that 2 dispensing mechanism may be provided

between the two carriers 12 50 as to press respective inserts 26 outwardly towards the
respective supports 30. The preferred arrangement for this will be described further -

below.

As illustrated, the priming lever 8 is positioned such that it extends between the
carriers 12 and is rotatable about the commonr axis of the carriers 12 so as to operate

a dispensing mechanism and an indexing mechanism.

In the preferred embodiment, each support 30 is made up of two components, namely
an anvil plate 32 and an airway plate 34. These are illustrated in Figures 5(2) and (b)

1 conjunction with associated carriers 12.

Each anvil plate 32 has a planar surface 36 which; in use, abuts against the first side

surface 16 of the associated carrier 12 as covered by the first lidding sheet 22. Each



2a and 2b. As illustrated in Figures 9(a) and (b), an inner wall 50 of the
casing halves 2a and 2b cooperates with the airway plate 34 so as to
form a second flow path to the mouthpiece 6 which bypasses the

WhHER&ES-Alternatively, an additional 10 component may be prowidediten? 748
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30

define the second flow path. As illustrated in Figure 9(b), for each pocket

formed by an insert 26, the corresponding inlet 42 of the airway plate 34

is positioned adjacent a periphery of tﬁ%gbocket. The corresponding outlet
44 is provided on an opposite side of the pocket 15 such thatthe
o R PO A5 ] K AL 1 P BORRER BRI fo the

alfStreamic
hensegipiekss o anyhpawdenfrdndhrpocket. As illustrated, the inlet 42 is

formed as a portion which is directed down into the insert 26 forming the

pocket. 20 In this way, when a user inhales through the device and

creagasyan alistream dhrouahaticie airsitean drawnthrugh %bepkﬁﬁﬁéa“ But of

will be directed down into any powder in the insert 26 so as to dislodge it

aotRrenhibiee herdilRivensArses Bendinboridri s ouh &bth 8 oufldtesdyinplate
th@.i“T‘ﬁérﬁn%%‘iit@'B"EQHL@ﬁ%d%eoﬁﬁ%%ﬁﬁ%ﬁpﬁ%udﬁ@gﬁg}ii Gl Qg%cg 22,

the volume of the pocket to the outlet 44, is positiorie ent the

Alat i Sl el s e Airstrplans- fréfhanesnbet 42 dgaaitebtechrommthed se

o) ' 0 as-to travel hack towards; t
ok M S AR RS2, IS0 e
reeebsedechanmgirdéeishsutrfeitted io pattativetyrshathedhitgesteet rupture,
direction. As a result of this, powder in the airstream tends to be 30
deaggregated. Furthermore, the powder will tend to hit the surfaces of the

récafisemhietannkt 46 slseatntti Fieg+07 (g aggregativia:\yOncludes a second
2005/002654 .PCT/GS2004/002748 -31 As is clear from Figure 9(b), the
AT oA ALY A DR TOHE g8 BULTEAE 6P oubder o

shape o

inipasy eyl malsdbe ajrflovlimforeethio-chanae deriion, . ABRIERN: through

eaggregating large clumps of powder, The shape is also designed to
g’?fggrég ﬁ@i‘%ﬁ%wm% PAEE WithiR BRE SRS hRaTR AR aminlet

high valyed-ayQir: hole 44.
As illustrated in Figure 7(a), refative to the surface 40 of the anvil plate 32 abutting
the inner surface of the airway plate 34, a recessed channel 46 extends radially
mwardly from the outlet 44 so as to communicate with the guide through-hole 38 of
the anvil plate 32. Hence, for each guide through hole 38 of the anvil plate 3 2, the
arway plate 34 provides, communicating with it, a corresponding inlet 42 and outlet
44 with its associated recessed channs]l 46. In pé.rticular_, each inlet 42 communicates
with one side of #ts associated guide through hole 38 whilst the corresponding outlet

44 communicates with the opposite side of the associated guide through hole 38.

As illustrated m Figure 7(b), when an insert 26 is pushed outwardly of the through
hole 20 of the base 14 mto the gnide through hole 38 of the anvil plate 32, it is
positioned with the open portion of its cup-shape facing the inlet 42 (at one end of
the cup-shape) and the recessed channel 46 (at the opposite end of the cup-shape).
In this way, as illustrated, an airflow may be drawn through the airway plate 34 such

that it passes down into the poclet formed in the insert 26, back up into the recessed



S excessive powder adhering to the surface. Thus corners are rounded
and the cross section at each position along the tube is designed to o
maintain air velocity without generating excessive pressure drop. As

WORRHHRSGin Figure 9(a), in this embodiment, the airflow throBigk ¢ 004602743
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20

& e Whole BREFeRTLESToepEndE A

pocket has 10 its minimum area at the inlet to the pocket defined by the

.dimension "a" whereas the airflow that,nypasses the pocket has its

minimum cross section just before the airflow join and so is defined by the

di jon A ai ity is highestwhere the cross sectional area i '
R R R e o v
powdestrom, thenpeekétcandhaisesrtiis highcuelpdityuobihadnipassmite 34. A
joining the.powder contained in the pocket airflow to assist _
BTS2V aPORe AU WP PP GBS e pocke
aidlow velatitiethrougkhthéspeket is controlled mainly by the suction
pressure 20 created as the user inhales, whereas the volume flow rate is

a factor of both velocity and area. A sufficiently high air velocity should be
genenated:ta ensuiadhakthe.pawder is. eplraineddnihe Ajrfiews HoweNakes

if the velocity and flow volume are too hLé;h then 25 there’is the possibility

i HEpaBKBRSE TakREP TR Gatinte
ajivay a8 Al agglomerated.plump. Afthis bapPeAS the:sImRe MaYAataow

accelerate to a sufficient velocity for its impact with the walls in the airway
toPBelik ReUpCaPISRO Vi el AygretRition RIS erbiartatiy thie powidiioel
remavesgradually fiomdhe nagket iy e, gl %ﬁ/ eJa?h"?‘Ch'eYe this, a small
gap 46a is provided between 30 the surface of the powder in the pocket
and the airway roof formed from the division in the airway plate 34

between.the;inlet-42 eces hannel 46, This, combined WO
e B AR S e e e BB, i
theftespralinmenttirdi of thespockeplansdrothiictizd pdadat isperpded of the
fromlg e [fgcket rath'erdthan Blfsh&g.out. T %nable this, the inlet %%l};
dRetar F4¥ BRI G  BE we SnPO R SAEL BRI S P ShHIsRe Bt
asdinch2: Gmminatidtin(beaveiscuheferentalditectien Jranthofaroend cket and,

hence, picks up any powder from the pocket.

-As illustrated, the mlet 42 1s formed as a portion which is directed down into the -

msert 26 forming the pocket.

- In this way, when a user inhales through the device and creates an airstream through
it, the airstream drawn through the mnlet 42 will be directed down into any powder in
the insert 26 so as 1o dislodge it and move it into the airstream so as to be carried out
of the outlet 44, In the illustrated embo diment, the recessed channel 46, which
connects the volume of the pocket to the outlet 44, is positioned adjacent the inlet 42.
1n this way, the airstream from the inlet 42 is deflected from the base of the msert 26
(and any powder there) so as to travel back towards the recessed channel 46. Powder
carried in the airstream up mto the recessed channel 46 is subjected to a relatively
sharp change in direction, As a result of this, powder in the airstream tends to be
deagaregated. Furthermore, the powder will tend to hit the surfaces of the recessed

channel 46 also contributing to deaggregation.



7.3mm length (in a radial direction). The value chosen depends on the
properties of the powder. In this way, the powder can be removed from
the pocket over a time period ranging 10 from between 0.Is to 1.0s. This
W(gWitidRe period of the high flow rate of the inhalation cycRCaMeB2004/002748
provides good de-aggregation of the powder. It should be appreciated
~ that, in other embodiments, it is possible, for parts of the flow path through -
the pocket, other than the inlet hole, fo'|3i istance downstream of the 15

powder, to form the minimum cross-sectional area qf that flow path. .
T et S R
Thesestangenenteitheiintethole waland ehatrkl«6 ivpadigubasyse direction,

advantageous in c_onqunc_tion with deep narrow pqckets of powder. At a:

pEHCAR AR RIS D iﬁ@f&ﬂ%@gﬂepm%ﬁn Tibrsbaprisd st SRS BRRRdR DS
willbaieteded; by.acartan: dapth. thaceasing theiflow.rale 4. Jeninsaneeoid

20 ltr/min, will result in the powder being_eroded by a further depth. Since

S rAREEDI BYAEAIRSEIES o WTRIES WHIsh- Ry Troylesandaleteress
MAKBHEL Rewssis Srasiad:depihby depthand theapoacketissmpiadon:
gradually over an appropriate period. 25 A:fthough the volume and
seergiieg ntasatePwIHaR Bktween users, it is important that the
device should not provide too much in the way of resistance to inhalation.
In this respect, it would be extremely difficult to inhale through an inlet 42
hawidgstdesired gosPéectiotas areo diusdibyhefle wobsiblg: theovesket has

RIS R D e U

inseitb @6 far hopassckiy. docheatticetsimsiounddivas approxinsatetip erile airflow
20% of i halig ir can be used directly for picking up and deaggregating
tﬁg%g@v & 3‘% ﬁ%??gl%% é‘ﬁaﬂ% ), a second flow path is formed
between an inner wall 50 5 of the housing 2 and the outside of the airway

plate 34. The.secqnd flow path bypasses the pocket and increases the
AR BB S R AT ThrSEP L arca s e xE 50 %

15 arrangement provides high velocity air to extract the powder from the pocket and
uses the high velocity of the bypass air joining the powder contamed in the pocket

airflow to assist de-aggregation and to protect the walls from powder deposition.

The airflow velocity through the pocket is controlied mainiy by the suction pressure
20 created as the user mhales, whereas the volume flow rate is a factor of both velocity

and area.

A sufficiently high air velocity shouid be generated to ensure that the powder is

entrained in the airflow. However, if the velocity and flow volume are foo high then
25 there is the possibility that the whole of the mass of powder in the pocket is pushed

through.the airway as an agglomerated clump. If this happens, the clump may not

accelerate to a sufficient veloctty for its impact with the walls in the airway to break

it up and provide de-aggregation. It is preferred that the powder is removed gradually

from the pocket by the airflow. To achieve this, a small gap 46a is provided between
30  the surface of the powder in the pocket and the airway roof formed from the division

in the airway plate 34 between the inlet 42 and recessed channel 46. This, combined



which to inhale. By changing the values of the dimensions a and A, it is
possible to change the rates of airflow between the pocket and bypass
and to control the overall flow resistance of the device so that it is

wocomfartable for the user to inhale through. 10 A typical flow St ioefor2 78

the device would be between 2kPa and 5Kpa for a flow volume of

- 601/min. Higher flow.resistances are cf % en for powders which are harder
t

n
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13

to deaggregate, whereas lower flow re ances are preferred for devices
used by. children The,r ce sed nel 4 and utle gen raII have
S Aot AL T T e 0 aHel e i gL tha
nofiigi priwd €r3sg ceatitoal &@po&ifeth&t&&@@ﬁkghﬂﬁ@ dfu@_uld be 3 5mm to
4.0mmn2 and for the bypass 5.0mm2 to 6:0mmz2. In this way, it is

relatively easy to inhale through the device, since a large proportion of

the aidiow il be thraugh-thasecengfiowngath N everhaless, samel he,m
flow will occur through the first flow path so as to entrain and deaggregate

ther porkssy akarunibs S il 3iireprerersd drptisaedoinerents
angherseeanshilowpatiiosine oher side ofdhe g@g 168 NS properties of
corresponding carrier. In use, a patient inhales through both sec%nd flow
rﬁm{ﬁst drawing powder from the first flow path in use..Each of the 25
second flow paths is expected to carry approximately 40% of the total
inhaled air for an average use. Actual requirements will vary depending
qumhisnearyatbcq:om mh&eﬁzandeth é“oimtémjpdc&siecnvﬁoa amepsilyd ranging
enenserppuder e porian arming e nietio e Ao meskel et be

sma and or a c d or pa |en n|c ructlve

_ Huhﬂdﬁmwﬁi&eﬁﬂegzdmam@lqdrds&ggﬁgmm hedalst. In this case,
an inlet WO 2005/002654 PCT/GB2004/002748 -34 portion could be

provided with a cross-sectional area of 2 mm2 and a bypass second flow
PRELYILE ermiRiratin:cross-aectienaheyedat8Ining pesiiidnauatiatef flow

5%. ther hand, with sticky powder for a.healthy adult, the inlet
p%arﬁ?oﬂlf@a’a'?atgs PRRSSHRHIHithAS &58&@%&&%&%@%% ORPTS TG AR
Vitady RassSeGeNEIoNH ROLE-Ravipg.amn Fr YR FIOFEectORakarea

of 6 mm', resultln(I:; in a ratio of 66%. -
consmeratlons will'still apply for the diameter “a” of the mlet bole.

The arrangement of the inlet hole 42 and channel 46 is particularly advantageous in
conjunction with deep narrow pockets of powder. At a particular flow rate, for
instance 10 ltr/min, the surface of the powder will be eroded by a certam depth.
Increasing the flow rate to, for instance 20 lir/min, will result in the powder being
eroded by a further depth. Since inhalation by users results in flow rates which
increase progressively to a maximum, poWder is eroded depth by depth and the

pocket is emptied graduaily over an appropriate period.

Although the volume and strength of inhalation will vary between vsers, 1t is
important that the device should not provide toc much in the way of resistance to
~nhalation. In this respect, it would be extremely difficult to inhale through an inlet
42 having a desired cross sectional area. Indeed,-where possible, it would result in 2

flow velocity which was far too high and which would entrain of all of the powder




Of course, intermediate values are also possible and a preferred

arrangement has an inlet portion of approximately 3 mm2 with a second

flow path minimum cross- sectional area of 6 mm2, resulting in a ratio of
vaDuost@Rssillustrated in Figure 9(a), the walls of the outlet kares2064/602748

orientated so as to.direct the flow of air and powder into the second flow
-path at an angle 8 relative to the flow in the second flow path. By

ensuring that the angle 8 is less than 4834t is possible to substantially

seduce the amo of powder.which might impact with or stick to. the wall
ety ipd ek b St d A e i e A
matel bipnbférdabihe mobgreatbditeily 30 hivkiig wayndubsigrtallyatbe powder,
powder will adhere to the wall 50 forming the second flow path to the
mouthpiece 6. Preferably, with repeated use of the device, no more than
25% Preferablin ddemoEthansdb% Obw deteis femaihsdiepasite thoum thal 50
wall.50. In this res it will be reciated, t he.flow from the bypass’
T e e AR A e T vl e
mentiosred tabgeelsitmdeference o Pigur 4}, thianvilplatedantrough
airw, ate together for t-for a.corresponding. carrier 12..B
B O R B BTl
desbritgsdlisolans of stfporb@e mndhitspedivespbbidienyy satriecdhg thoveerall

to ganseeptive Posiions Ao disnense POWST O 23,GANSPEIIYEIPOGKELS:

In this regard, it will be appreciated that each pocket has its* own first flow
1ath @siferded fpsifensirivayhs|dtsis4 vrrbhvernstesedplienbtves ferwiflow

be appieciated/hat wrhiwent fow;in remaving pawagr fram.the pocket and.

deaggregation of powder occurs within the first flow path. Thus, should

anyPpSREISESath Breeterivans Wi in ehis epsRmy pRIrseg4d this dsoiverais! ot

availalienforinhalation 30.WheRSHRSGANEeal ROFKETE Of ROWIET A8 sectional
dispensed. WO 2005/002654 PCT/6112004/§(_)274 -35 The device is
preférasiiatraripietuch lﬂfé{t"éﬁﬁg?ﬂéﬁ%ﬁ%é&% Frotidestae!anetder the

1stheflevethravghtherpacket-and dhipughdhe. bypass iy rangedsocthat it
feeds the air only to the pocket positioned for dispensing, such as
illustrated in Figures 9(a) and

In this way, it is relatively easy to mhale through the device, since a large proportion

i

of the airflow will be through the second flow path: Nevertheless, some of the flow -
will occur through the first flow path 0 as to entrain and deaggregate the powder as

20 described above,

In the preferred embodiment, there is another second flow path for tﬁé other side of

the device and its corresponding carrier. In use, a patient inhales through both

second flow paths whilst drawing powder from the first flow path in use. Each of the
25 second flow paths 18 expected to carry approximately 40% of the total inhaled air for

an average use,

Actual requirements will vary depending upon the nature of the powder and the
intended user. For an easily dispensed powder, the portion forming the inlet to the
30 pocket can be small and, for a child or patient with COPD {Chronic Obstructive

Pulmonary Disease), the total pressure drop should be low. In this case, an injet



(b). The indéxing of the carrier 12, anvil plate 32 and airway plate 34 after
use 5 repositions the inlet 42 and outlet 44 for a used pocket outside of

the airflow for the pocket currently in use. This arrangement ensures that,

wevensibmare of the powder from a pocket is removed after igdraghaghoor4s
opened, once it has been indexed on, then the powder will be 10

permanently retained within the device such that it will not be inhaled

along with a subsequent dose. The sapforts 30 and associated carriers
.12 maérge r?é tably mﬂ(}gtnted within the . housing 2 by means of a chassis

sub°&E

a)

FRb BB S HiTSAted MIEGRREI 9% & ofer cHEsaRy » bypass second

subisassemblitb8risrpasitiensd hetweenthecsacand sideissriacesdBoah v,
the.carriers 12. It extends axially along the axis of the carriers 12 and is
X8 B G RCT B GF HE P Ao 2 3BT (el oREa coud be

illustreted inifiguie s ethiepiimiag fevers faress-partiof (9beRWEHE flow
_atta(%g d to)) 20 a.priming member 60. Th é!orimin member 60 has_a
Dce a me a 3‘6

Pitral pivot Spening 62 By WHICH it 15 TotataBly spporiEdbh aBidot SHaft

64Qffaohassis G Asiluistates:inoRiguisld 3y dhe psaiag membesH0.and

are together hetween the two carriers 12 and

st e
8 e o PR the

housing @ seasité beifotatdting fixedatin thsillastrated embodiment, the,
pivot shaft 64 may itself be located on a shaft 68 provided on the inside of

one or both halves 2a, 2b of the housing 2. Also, a radial extension 70
10 (sHevillnitr RrguireFiD)r ey b providietitonotinide théh ssisoGibrtot idteras ttwvitinect

SIS RO S PRI e R 9
astobiatetbsdgporsag0 Mayiserratatioibtprpiintelisoniine: chassisBebie
The E’ﬁmfﬂﬁimjﬁgﬁéﬁ% qﬂgg‘ﬁsof‘g?ﬁ?g%% SR m%@%g @%h";gi%%k to.the

extends in a

circumferential dire as a tam surface

eathlbftweropie Sitcausielelt. Preferably the angle 8 is no greater than 45°, more

20

30

preferably no greater than 30°  In this way, substantially no powder will adhere to
the wall 50 forming the second flow path to the mouthpiece 6. Preferably, with
repeated use of the device, no more than 25%, preferably no more than 15% of a dose
remains deposited on the wall 50. In this respect, it will be appreciated that the flow

from the bypass past wall 5 will act to scour or scavenge powder from the wall 50.

As mentioned abovs with reference to Figure 4(b), the anvil plate 32 and airway plate
34 together form a suppert for a corresponding carrier 12. By means of the priming
lever 8 and the indexing mechanism to be described below, a support 30 and its
corresponding carrier 12 is moved to consecuiive positions to dispense powder from
consecutive pockets. In this regard, it will be appreciated that each pocket has its
own first flow path as formed in the airway plate 34. From the description above, it
will be appreciated that turbulent flow in removing powder from the pocket and
deaggregation of powder ocours within the first flow path. Thus, should any powder
adhere to walls within the airway plate 34, this powder is not available for inhalation

when subsequent pockets of powder are dispensed.



Each cam surface 74 interacts with a respective member 76 which will be
described as a prodger. 10 Operation of the priming member 60, cam
member 72, cam surfaces 74 and prodgers 76 will be described with
wefesengreda the schematic illustration of Figure 11. When thedarigiing /o02748
lever 8 is moved from its first position to its second position, the priming
member 60 is rotated relative to the chassis 66, the carriers 12 and their
15 supports 30 such that, in the schentafic illustration Figure 11, the cam
member. 72 moves upwardly. As can.be seen in Figure 10, the priming
o e B Sl G 1B AT ST B o
throéeryfowtih eginisBib dfshenprodyetsti6isans2 extendd The:ehassisshe air
hol rodger 76 rotationally.but allows them to move in_an axi 4‘?
o e R B Ry B e
12 (bh dithéndsideg lntibedpawilids watd g zn Bpardure:d? elistsintseuse
hassjs. Jowwi f rs 76.to extend through the chassis
e S Ve L est
carfoskpfacer7etipiaither side of the cam member 72 is such that, as the
priming member 60 rotates and the cam member 72 moves upwardly as
illustrated-in Figure 11, the prodgers 76 are moved outwardly towards
theirlhé spapgvEcaa rierses a8 varRigines pf HineaigiirHamd ppodgeis7éis ved
- Duskatain alonmeniaih:a ARSI s lO AO0PIR N der wi be
PCT/GB2004/002748 -37 corresponding carrier 12. ug, when he™® .
IrirrHg Rt e totatts Bad ehisccan sinal notioirbslepbelergyith 2
Figureddhei@gdight hand prodger 76 will be moved outwardly towards its
corresponding carrier 12, will penetrate the through hole 20 and push the
insert 26a out of the first side surface 16. In this respect, Figure 11 5

illfozuﬁ@egs%m% NseRti 260 which-has,2l1ead ReeBRUSRE] QUIRYIRE, the
P ho%sing 2 by means of & chassis sub-assembly 58 as illustrated in Figure 10. The

15 chassis sub-assembly 58 is positioned between the second side surfaces 18 of the
carriers 12, It extends axially along the axis of the carriers 12 and is fixed to one or

both of the two halves 2a, 2b of the housing 2.

As Wlustrated in Figure 10, the priming lsver 8 forms part of (or could be attached to)
20 a priming member 60. The priming member 60 has a central pivot opening 62 by

which it is rotatably supported on a pivot shaft 64 of a chassis 66.

As illustrated in Figure 13, the priming member 60 and chassis 66 are to gether
positioned between the two carriers 12 and associated supports 30, Furthermore, the
25 chassis 06 is mounted to the housing 2 so as to be rotatably fixed. In the illustrated
embodiment, the pivot shaft 64 may itseif be located on a shaft 68 provided on the
inside of one or both halves 2a, 2b of the housing 2. Also, a radial extension 70 |
(shown in Figure 10) may be provided on the chassis 66 to interact with an inner

portion of the housing 2 so as to rotationally fix the chassis 65.
30



An indexing mechanism, to be described below, rotates the right hand
carrier 12 and its corresponding support 30 to the next position in which
the prodger 76 is aligned with 10 a new, unopened pocket. The operation
wobh opsningsa pocket can then be repeated. It will be appreciptatddtomis/oo2748
Figure 11 that carriers 12 on either side of the priming member 60 could
have respective pockets aligned with the prodgers 76 such that operation
- of the cam member 72 simultaneou‘sly ns pockets of the respective 15
~car ﬁgscé%eg ever, |r5 tfelt 3 Iustrat mbo iment, the indexing
mechanism  arranges 1o one orhe prod’é‘@ Y8R iﬁ’éagﬁ’d?\%ﬂﬂiﬁﬁtﬁnathe
pockesusHifst the other of the prodgers 76 is at a position between
pockets. In this way, the dispensing mechanism formed from the cam
member 72 and prodgers 76 only opens one pocket at a time. 20
RefErfingtonEigens (&Y, mwwdieberséengmamhexpmtmrre@l eariesdahas an
rr include ace 82 inwhich a throu
fﬁoI%X%%%ﬂ%qﬁgﬁ%ﬁ%\é’gmﬁgﬁe%Sb, i€ type: i %B&@ﬁbﬁ’@%% ?eﬁ
one carrier 12 with the blank portion 82 opposite a prodger 76 whilst
e site b T S
holes 20 and the pockets they form unitil all have been emptle
ind&xmereAeEhanism can then rotate the empty carrier to a posmon in
which its blank portion 82 is opposite the prodger 76 and rotate the other
carrier 12 around all of the positions in which the corresponding prodger

1076 QRgraiwtT the PHPSLRyRIOIES B0 cmthienbet/] 2heasarwdadis Jénsihgrodgers

me for.di using
the s W DugSI0bees Pt R aB G e g

Although it is the intention that substantially all of the powder dispensed

fromy the didividualipackels il deremaved:rom e device by wavaf e

inhalation, it is pOSSIb|e that some powder will remain within the device.

IncRERH AR B LA RS SO g8 ST arineia dassis § brtiseatevied harsl aheir
1 differssdapplisation.it Mighkbehal-amerapewdardoesemainwithing,

the device. As illustrated in Figure 10, the cam surfaces 74 are provided

witfPBHe B8P Tee

As can be seen in Figure 10, the priming member 60 includes elongate 0peuings
either side of the cam member 72 through which arms 80 of the prodgers 76 can

20 extend. The chassis 66 holds the prodger 76 rotationally but aflows them to move in
an axial direction of the device, in other words towards and away from the carriers 12
on either side. Indeed, as illustrated, an aperture 82 exists in the chassis 66 allowing

one of the prodgers 76 to extend through the chassis 66 towards a corresponding

carrier 12,

25
As tliustrated in Figure 11, the cam surfabe 74 ou either side of the cam member 72
is such that, as the priming member 60 rotates and the cam member 72 moves
upwardly as illustrated in Figure 11, the prodgers 76 are moved outwardly towards
their respective carriers 12.

30

In Figure 11, the right hand prodger 76 is illustrated in alignment with a pocket in its



grooves or channels 84. Any excess powder can thus fall into the grooves

84 such that contact and movement between the cam surface 74 and the
prodger 76 is not 10 impeded. It will be appreciated that, with the

wanangersent where one or other of the prodgers 76 abuts a poriQB:82 062745

a carrier 12 where there is no pocket, in order for the priming member 60

to rotate and the cam member 72 to move a prodger 76 towards the other

15 carrier 12, it will be necessary for thé €am member 72 to move away
from the portion 82. In some embodiments, it might be possible to allow

thEPBEPETSHRGIAY PRB b el 1B oW XMIRRIP RO BantEes 1dide cam
meeBiatymbweyer.iihe neeieriad sembed &gaﬁa?jwhﬂg&am membeb (e
ed,

has itself a limited amount of flexibility. As illustrated, the’cam member 72
is PrOVIEEY ©3varie|BhgaterenrdBis SORIER id.attibprus pgachhidiesttoialel0
rimingperhel:A0al sachiand witnan longatg;oneng cllaer side-of
This will allow sufficient flexibility for the cam member 72 to move tdwards
5 anbinsirss frominbesicifiersidiRh G alisitibribry i ghvast alltembizoinodgeads.
described with reference to Figure 1'(a) to (c), 25 it will be appreciated
that it is highly desirable to ensure that the user moves the priming lever
8 thwoudpiviits entiredsngtiv dftdavelisol dsltofullydispbaseia dosecafrier 12 and
powder. [n pa ticular, considering Figure 11, it.would,be und siraé; e for.a
o SR e D e e P Al o B g S e
thafi prodger 76 pushes an insert 26 far enough to partly rupture a
{0 Iiddin%ésheet on the ?E:St ide 30 surface 16, but without fully %xteQdin the
indét élf%S”i’r?%“—‘StéJ GOl ?r%?&@?ﬁ%?@&&%%ﬁ&%%?% on be repeated.
2005/002654 PCT/GB2004/002748 -39 As the motion of the inserts 26 is
restricted by the foils 22, 24 sealing both surfaces of the carrier plate 12,

a HigHrBrePREsediGh Pt Eigirse thibipiswess 1o eharttsriigos! TrivIsiee
INGIEABESIP dhEPRINE RbWRICh DR deils 28ed RURILIG: Heiuhiol 1he; that

force decreases substantially. Thus, the user feels a resistance to the

mEBBHETRE B RFRRVET B fORtHERy P AR 6 iBS HhalepIARSHIE Pt
15 aloRgilis ¥avVe i er in the illustrated embodiment, the indexing mechanism

arranges for one of the prodgers 76 to be aligned with a pocket whilst the other of the
prodgers 76 is at a position between pockets. In this way, the dispensing mechanism

formed from the cam member 72 and prodgers 76 enly opens one pocket at a time.

20 Referring to Figure 2{a), it will be seen that the preferred carrier 12 has an array of

through holes 20 which includes a space 82 in which a through hole 20 is not formed.

Using carriers of this type, it is possible to position one carrier 12 with the blank

portion 82 opposiie a prodger 76 whilst consecutively indexing the other carrier 12

I
ih

around each of its through holes 20 and the pockets they form until all have been
emptied. The indexing mechanism can then rotate the empty carrier to 2 position in
which its blank pertion 82 18 opposite the prodger 76 and rotate the other carrer 12
around all of the positions 1 which the corresponding prodger 76 aligns with the
through holes 20. In this way, the same dispensing mechanism is used for dispensing

30 powder from both carriers and using the same operation.



resistance suddenly reduces, as the foil 22, 24 rupture. The user cannot
reduce the applied force instantaneously so that the priming lever 8 is
rapidly pushed to the end of its available stroke. This tactile feedback

woenepusagas the user to fully open the pockets. 10 If the campmendymio. @2 748

10

15

30

driving the prodgers 76 was solid as shown in Figure 11, then the inserts
26 would be forced to the positions shown. However, in the preferred
embodiment where the parts are mouldé in plastic, it is impossible to -
cr%{gol the dimensions of all parts with absolute accuracy. Thus, where

t

IR e hiBv By s RS ErE Bl Ahodiier srarigid sparehifowase
fordivienswawd beia ganmabeyethe tRogket byt whererthe.gistangs;

movedg}z reater than the distance allowed for it, the "anvil plates 32

WSRO S1aee BORAEer Sl s Tetain o ervéco rbnsl owthi svisreed Hirsend
bg-feansnaitted t thescasevraricausing it dardafor 2 %ﬁﬁh&fﬂﬁiﬁ@ Qa%qg@e that

force was applied to the priming lever 8. 20 To avoid this potent
pRSBRe AP HEr sk ranber VRnishmaelead a form that varies its force

versus distance profile along its length. An example of a suitable form is

~shown in Figure 12. The preferred embodinmient 25 includes two such

rfenibesitsitadandag batk, thdemk sTtfacselid wedye siepe prafile at tbe:
fi 1d. Si illystrated in Figure 12 has the same prafile as shoyn in
R R M R R s
leber & toatheutdsarty @6 hetlengtthofdhisspréfile & ehosknsodbat 705 alht
devices, the prodgers 76 will be moved sufficiently f<a.r to break the foils
2§1pfg%ﬂy this profile. Once the foils 22, 30 24 are broken, much less force
is required, but the distance that the insert 26 must move may vary from
vice 1o device. Thus, for the last part of its travel, the cam WO

d t
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desighed 1o HrQvide caplianee Mvite-paaNemente Tis.ansesth8t the priming

cam member 72 provides sufficient force for the insert 26 to be

~member 60 to rotate and the cam member 72 to move a prodger 76 towards the other
carrier 12, it will be necessary for the cam member 72 to move away from the portion
82. In some embodiments, it might be possible to allow the entire priming member
60 to move axially or for the carriers 12 to move axially. However, in the preferred
embodiment, the cam member 72 has itself a limited amount of flexibility. As
illustrated, the cam member 72 is provided as an elongate member which is attached
to the rest of the priming member 60 at each end with an elongate opening either side

of it. This will allow sufficient flexibility for the cam member 72 to movetowards

and away from the carriers 12,

Considering the overall embodiment as deécribed-with' reference to Figure 1{a) to (¢},
it will be appreciated that it is highly desirable to ensure that the user moves the
priming lever 8 through its entire length of travel so as to ﬁiﬁy dispense a dose of
powder. In particular, considering Figure 11, &t would be undesirable for a user to
partly operaie the priming lever 8 and priming member 60 such that a prodger 76
pushes an insert 26 far enough to partly rupture a lidding sheet on the first side
surface 16, but without fully extending the insert 26 to the position lllustrated in

Figures 6 and 7(b).




pushed to the end of its available travel in the anvil plate 32. However,
after the insert 26 is stopped at the end of its travel, the force that the
“cam member 72 applies 5 to the prodger 76 is limited to that generated as

WORdetoh3rs+ This can be much less than the force that would BEigplied/1f027+48
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the prodger 76 were rigidly connected to the priming member 60. In this
way, reliable opening of the pocket is achieved using components that can
be 10 manufactured using convention"a'ﬁgrﬁaterials and moulding

processes. .The action of cam. member 72 and prodger 76 is further |
SRR G o) 15 ARy FFL0S oIS S R haHHEers
73fand prioidgaréa at spgueptial ipesitions 1asdhe BIMIRHeYeRS aRndto move.
prr:[i%ingamember 60 are moved to open a pocket. 15 The Figures are

IR BEFES SO M BABGRIRGASRAEHS SR 1€ SaprEsREsigHich the
Fiauegdelalanthibahowithe prodearidba dndisfuls iiEactadRosition.

at one end of the cam member 72. The prodgers 76a and 76b are

iR KR SoReREs BIaY dIfst-abibt el R eaRAIR: Alnpe ity fravel, the
betwashthemiEach Iodgs! 48 hasfeaturas 88at v, 20:the snds Qfitheif.
arms 80 that locate with additional cam surfaces 88 formed on the priming

ity B0 e mrside wbihecelbiigaterspennigsahd ighmdiichutie dierigBend

exentinele &prodast ams b hasheneialedpasting Jist spifpGe

a carrier disc In 25 or push the pocket through the seco
sprfalegs then it is necessary to retract the prodger member 76 before the

- carrier disc can be indexed to its next position. A spring could be used to

achieve this if it were positioned to press the prodger member 76 against
it$fodrecsmrfacebétGelraini thgrefdianie’ ovhave dhaactive 38 Methotlfahen

retracting t ro r member 76 that.acts as the cam member, 72 is..
ol BB AR T i s R RaH et oF fphoigred
thergadiVe 2005/ 002604 e MGB2O0H/ 002748t ¢ inparibierd 24etits the
original positign is also used to index the carrier disc, it is important to

eSTPESAAY e tEFHEBIN Gt GAGET et BETs 7EFTE LEiIaRsG Bfeie®y
thee GassiendigCsis-mdaxeslihe space allowed for it, there would be a gap above the

pocket but where the distance moved i3 greater than the distance allowed for &t, the
anvil plates 32 would be pushed apart from the carriers 12 by the force. This force
would be transmitted to the casework causing it to-deform if sufficiently high force

was applied to the priming lever 8.

To avoid this potential problem, the cam member 72 i1s made to a form that varies its

force versus distance profile along its length.

An example of a suitabie form is shown in Figure-12. The preferred embodiment
mcludes two such members arranged back to back. The solid wedge shape profile at
the right hand side as illustrated in Figure 12 has the same profile ag shown m Figure
11. This form ngidly transmits the force applied by the priming lever 8 to the insert
26. The length of this profile is chosen so that, for all devices, the prodgers 76 will
be moved sufficiently far to break the foils 22, 24 by this profile. Once the foils 22,
24 are broken, much less force 1s required, but the distance that the insert 26 must

move may vary from device to device. Thus, for the last part of its travel, the cam



5 A preferred method of achieving this is by the use of the further cam
surfaces 88 located in the non-moving housing in which the cam member
and carrier discs are located. Figure 17(a) shows a schematic cross

woseaiiorzéhrough the prodgers 76a and 76b also 10 in their ret€ae(aztoo4/002748

10

position. The location of prodger 76a is constrained by the surface 90 of
the cam 88 and the cam surface 74 of the cam member 72. The cams 88
and cam member 72 are designed sé that their thickness Cl and C2

change %Ion the direction of the priman 5 member 60 motion. Figuri_ .
B Ehon & e ST PSR R T th ST Up R s oMW ARrE it (3R
besgen: thaife 2 hasnnerrasedantiel detasad-comparediieringifo be
values at the closed position. The cam member 72 has a rectangular

cPaged defivh 9 ot bhevafrb i HEEFREUERP R 0liRkE s s BrYSD AbitRdhe

PRiatthatdtal (aaatgtteﬁggﬁaeo@im@e@gmgg@tﬂatﬂ% EhAN BIRIdTORS plies
the wedge splits into a central part that pushes up 74 and two side parts

thatisuk RS IS EribHgERERtepeviblestarpusitfiisieredeabelriess
OREN ARG, ClRSE NS RIRAYLLS IRA iR Ah JE0- THGHHESA06E) 10186 10 the

show how the concept illustrated in Figures 17(a) and (b) might be
irpiangentatbeB@lFigures 16(c) and (d) show the prodgers 76a and 76b
Where the cam member 72 has completed approximately one third of its
full travel. The cam member 72 over this WO 2005/002654 ‘
PETHEB20041002728:+48 sedtior ik of iunifbevethicline ssspetetiiatitiean be
p&oaggﬁréuarg% {%H retracted. Tmrs121 ”r(i)z\zléis the.m \é?nrge% &lf tsrétsa rotary

o CONVERLION S and m H .
priming member 80°on the réturn stroke over this section” to drive the

indexing mechanism (as will be described below). 5 Figures 16(e) and (f)

show the pradgers 76a ang 76b where 2? .cam member 72 has..

O EAGE to R PR AV TP REEAm s 3 AT i)

incudesihe ssumigietiakarae vesB4rmentidned aheve. dthegaised

parts of the cam = . o
positions as the priming lever 8 and priming member 60 are moved to open a pocket.
The Figures are grouped in pairs, each group giving two views of the same position.
Figures 16{a) and 16(b) show the prodger 76a in 1ts fully retracted position at one end
of the cam member 72. The prodgers 76a and 76b are id@nticai.components that chip
together with the cam member 72 between them. Each prodger 76 has features 86 at
the ends of their arms 80 that locate with additional cam surfaces 88 formed on the

priming member 60 either side of the élongate openings though which the arms 80

extend.

Where a prodger member 76 has penetrated past the first surface of a carrier disc in
order to push the pocket through the second surface, then it is necessary to retract the

prodger member 76 before the carrier disc can be indexed to its next position.

A spring could be used to achieve this if it were positioned to press the prodger
member 76 against its base surface. However, it is preferable to have an active
method for retracting the prodger member 76 that acts as the cam member 72 15

returned to the original position. However, where the action of returning the cam




member 72 are sufficient to rigidly couple the force applied to the priming

lever 8 to the prodgers 76a and 76b and the grooves 84 are provided

solely to increase the 10 tolerance of the mechanism to stray powder that
WOrpg/piavetcollected on the cam surface 74. Figures 16(g) afd THYBI09002748

the prodger where the cam member 72 has completed its travel. In this

section, the cam member 72 is not solig but split into a central section 15

and two side sections arranged so that ﬂfe central section presses up

against one prodger.whilst the two outer sections press down.against the
G S eairot i hmporant
befersihecanhenemheioidnbaghesdheentbefsitsstiavehthes thedhinped
section of the.cam member 72 at this 20 point will be deflected, thereby
IiFRHEITG TR BREEHPlied to the prodgers 76a and 76b over the remaining
travel of the cam member 72. In the preferred embodiment, the indexing

of the two carrier assemblies (Figures 5(a) and (b)) is accomplished by an

3 MUK CER LI R AR ANS HES YRS 132 o Re B ThErSATR AEERISY She
PRekRisAchetDE- the prinmingieyer SHRREHRIEH ARG ChANGRONEiscs are

mechanism that causes the ind%xing mechanism initially to drive the first
c&_‘ﬁ’é‘?dlz but, when the last pocket of that carrier 12 has been used, for
that carrier 12 to remain stationery whilst the second carrier 12 is
incremented when the indexing mechanism is actuated. 30 The preferred

ifdeing e shanisasihmpaite drinsrigeiies thugaptottd prodgasd pegid/Tb also
10 29&%%%@%&5@%/&?%004/002748 -43 Geneva 100 that rotates exactly
[ e indexi

120 each time' t exing mechanism is actuated. The Geneva peg
wheel 100 has two gears co-axial with the pegwheel arranged so that the

gears can engage with teeth 35 on the airway plates 34. 5 To avo!%%1
T M D T R R e B apee
ot eudtion 7drotirg: henainaralyeplEie 3de theng&araebthR manthanizsing. As

a result, at this location, rotation of t eneva peg wheel 100 dges no
; éeg?gwesglﬁ?é q%t*fg?ckness O ad I&%, ghange algngt & %Eect?{m of the prztmary
15  member 60 motion. Figure 17(b) shows the prodgers 76a and 76b in their open
position where it can be seen that C2 has increased and C1 decreased compared to

their values at the closed position.

The cam member 72 has a rectangular cross section C2 at one end that gradually
20 increases inarea. At the pomnt that it starts to become a complhant wedge, rather than
arigid one, the wedge splits into a central part that pushes up 74 and two side parts

that push down 74a.

This arrangement provides a positive force to both open and close the prodgers 76a

25 and 76b.

Figures 16{c) tc 16(h) show how the concept illustrated in Figures 17{a) and (b}

might be implemented.

30 Figures 16(c) and (d) show the prodgers 76a and 76b where the cam member 72 has

completed approximately one third of its full travel. The cam member 72 over this



34. Thus, the indexing mechanism drives the first carrier 12 via the
Geneva 100 and its gears until it reaches the end of the -ear teeth 35 for
that carrier 12. The next 10 indexing moves the first carrier 12 to its

wOoromgnued position, i.e. where the gear teeth 3 5 are missinBCa#iB2004/002748

engages a changeover mechanism which rotates the second carrier 12
until its gears 35 are engaged with the gears on the Geneva peg wheel
100. A preferred embodiment of the ifitfexing mechanism is illustrated in

Figures 14(a) to 15 14(f). In these, it can be seen thaf. the peg whee| 10
SRR R I B S G R Y BB s Sows
refendréming fenaet60, Nt he-ratarcPumihg MeMBEHee over this section
incorporates many of the functional elements 20 described previously

vitHiFS Ssgrd s deseempdat RilitherserethEsiiing lever 8, the

. cam member 72 and the prodger closing cams 83, as-well as being the

10

driving member for the indexing Geneva 100. The Figures start with the

prigHERy AidEisad 60 a@qmt@mf@qlgﬁaré%%‘é@b *é(ﬁ%@@ 28 EhabA? has
opsnediand.showswhalnappensgasdhe AUmAg i?‘ﬁé%‘&f@&%ﬂ% iR HSes
start position by the closing of the mouthpiece cover 4. The peg wheel 100
hike sixcpads d0R4gr0¢:s1 HBreenl3eed raritie d Hte60hsteposiso Aroueatits

edge. e of these S | : : t :
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thizerptady gysiMiagumidivibendheovesdiGrhats posiiibd ol trentagzmptthe

that in Figure, 14(b), the WO 2005/002651. PCT/GB2004/002748 -44
R ST SRR D SEBey T IaH e oo e s S o
6§:ffassag. over the short peg 103 a with its periphery touching the edges

of the longer pegs 102a and 102c preventing the peg wheel 100 from
rotating. At the position shown in Figure 14(b), a ratchet 105, which
skopes:¢owavad andienactfrarethetdriying amemmboel D4hangagested its
with the peg 103 a. As the priming member 60 and the driving member .
16l StéeFﬁWetﬁﬁﬁi‘%@ﬁBg% ioft &F BIGEPEA ATbRA A BrRRGHeccton

5 1448)riheReguhss! isdrvensrauncklQreimidhonneesyhes!-HaGioone

rotate, a slot ) _
prodger whilst the two outer sections press down against the other prodger.

If the prodgers 76a and 76b reach the end of their travel before the cam member 72
reaches the end of its travel, then the thinned section of the cam member 72 at this
point will be deflected, thereby limiting the force applied to the prodgers 76a and 76b

" over the remaining travel of the cam member 72.

In the preferred embodiment, the indexing of the two carrier assemblies (Figures 5(a)
and (b)) is accomplished by an indexing mechanism that causes a carrier 12 to be
incremented by one pocket each time the priming lever 8 is actuated and a
changeover mechanism that causes the indexing mechanism initially to drive the first
carrier 12 but, when the last pocket of that carrier 12 has been used, for that carrier
12 to remain stationery whilst the second carrier 12 is incremented when the indexing

mechanism 18 actuated.

The preferred indexing mechanism ilustrated in Figures 14(a) to (f) uses a 3 peg




106 is cut into the driving member 104 of the priming member 60 into
which the long peg 102c can enter. At the position of Figure 14(c), the
ratchet 105 is starting to 10 disengage with the peg 103a but the trailing

w{etlge/dR7of the slot 106 now engages with the long peg 102€ a#itB2064/002748

continues to drive the pe, wheel 100 around through to the position

“shown in Figure 14(d). At the position of Figure 14(d), the edge 108 of the
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driving member 104 passes over the SR8t peg 103c. The peg wheel 100

then continues to rotate to th ition of Fiqure 14(e) to complete the

QR M GP 5 BEG RSP P RS BEFOS s e foeruated
acgenmRdateerlang (e 02b. Atrthis-pasition the sasesasligrbidias
been driven so that the next pocket to be opened is beyond its desired
IGEALIBK SRATSREPABEHDHILER E5Uer % RAPHAEBRERRViTY the rotary
priming member 60 is fully closed. 20 When the priming lever 8 is pushed
in the reverse direction by the user to open a pocket, the initial part of the

tran ety Ol RECPP e BrETgErY 64 SHYCREBEHEPRALHIb VS 2akegsdaat, at

f%ﬁ%&?%ﬁ%@&%@%ﬁ%@% fiom dhe. posidon shownin Kightes e ot
14(e) to that shown in Figuré 14(b). The angled face 110 in the slot 109 on

thbisdtanyiprimitiionerhber Genpushes wheid 16ripeseep L ORBieals MgVETeplate
beg whet! &2 MIDIR/elaR hac s Utk e Muaqnd,Aegs 44R.2060 ang
102¢ are bot is-engaged from the driving edges and pressing against
this guter weii phenzlk08lef the: sbtaryeqarineml Memeat6Ruitns acdbrately
defines the rota sition of the peq wheel 100, ensuring that the, 30
DIBUEIE o TED ARE A T o R Db L o af g et
103arthaisisngyithinethe oute cheriphery oftheniotaryhprinoing «v embero6e,
is short enough to allow WO 2005/002654 PCT/GB2004/002748 -45 th
R LS Aot BRI PR BREP 0 T RPHeh Bohe o
peg wheel 100 is held stationary throughout the remainder of the stroke
opening a pocket. Thus, each indexing operation causes the peg wh
it R M e ek
100@eshewe in Rigueedd thwhichjes wiglaritpossieyied wam ihexis parallel
oygposite side from Figure 14(a) to 14(e). Figure 14(f)

0 . )

the axis of the dose carriers 12 and rotary priming member 60.

The rotary priming member 60 incorporates many of the functional elements
described previously within a single moulded component. It includes the priming
lever 8, the cam member 72 and the prodger closing cams 83, as well as bemng the

driving member for the indexing Geneva 100.

The Figures start with the priming member 60 at the end of ifs travel where a pocket
has been opened and shows what happens as the priming lever 8 is returned to its

start position by the closing of the mouthpiece cover 4.

The peg wheel 100 has six pegs 102a-102¢, 103a-103¢ arranged at 60° intervals
around its edge. Three of these pegs 102a, 102b; 102¢ are longer than the other three
103a, 103b, 103¢ and are shown with black ends for clarity. As the rotary priming

member 50 moves from its position in Figure 14(a) to that in Figure 14(b), the



shows the gears 35 on one of the airway plates 34 engaged with the gear
on the peg wheel 100. The number of gear teeth on the airway plates 34
and peg wheel 100 are arranged so that the 120 motion of the peg wheel

woineremesits the dose carrier plate exactly one pocket pitch. ¥ Thms2004/002748
- arrangement described here is advantageous in achieving precise

intermittent motion control of two disks within very tight space allocation
and with a minimal number of comporf&‘hs. 15 As described previously,

- for the device to operate with two disk carrier plates, a changeover’

nieadenrsn 10 hrta SRR ravRs %&%éﬁ%%gﬁ&a@iﬁ@lﬁ%ﬁaﬁ@r@ passes

- initigly.to.grive & first diskiapdriyhen-this asBad-AlhetitsMRCkS!Ser pegs 1022
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opened, to then drive a second disk. Such a changeover mechanism will
benddSeitreer pritingafurengevhecklglEram @it mig ke ths @pitpegown n
Figures show (e devire vigwed sdae aowith. 2 | 1953
a%g&g%eh ?i%g%ta%}l. fl%:?isg’urgl\{ 15£%hows the de(%%?%\gg#ﬁ?be%ﬁ%
arfiestipodkét isngpereditntRigue 15 6) Asithay phite 3tamhastieosd the driving
indexed ne position to the right. The. 25 twa-featur. 3 en.the..
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156¢))shiovys shehpebitidriatierthedasi ppeket: ahthe owiereCairiep 12taf, aslot
airway plate 34a has.been opened, The rotation has brought the features
phi Frareriin Re Rl e S bR
ORgIalen TAMSes thedower 86 pitiray: plbifeedda 1o(B)one asddefdres is starting to

However, the leading feature 123 pushes qn a_changeover component
198G UEHRS B the i e BB ArRRA WP oW eneges

2Q05/002654 R TS BRR042021748 - 46 Riate 34b causingdaibuplates@dao
and 34b and carriers 12 to move ggether. When the upper airway plate

34 WastiAnEROEifsT jSEhibH Gthe iR F5s Was Signet Hotisedge 108 of

missing, PecketBert8e pradinganasd-surface againgwhichbat: 00 then
prodger 76b could pus whilst the other profger 76a pushed againsta
peeRBReTtierRIRertaitvap siate aginm Hdsltertoarrls [bedrorathaotion of

Wﬁé% @ﬁé@lg@éh%ﬂ@@%@%@f 1&“&&&&8@& to accommodate the long peg 102b. At

this position, the dose carrier 12 has been driven so that the next pocket to be opened
is beyond its desired location and the mouthpiece cover 4 that has been driving the

rotary priming member 60 1s fully closed.

‘When the primjng.iever 8 13 pushed in the reverse direction by the user to open a
pocket, the initial part of the fravel, over which the prodgers 76a and 76b are not
moved, takes the rotary priming member 60 plate back from the position shown in
Figure 14(e) to that shown in Figure 14(b). The angled face 110 in the slot 109 on
the rotary priming member 60 pushes on the long peg 102b causing the peg wheel
100 to rotate backwards until the two long pegs 102b and 102¢ are both dis-engaged
from the driving edges and pressing against the outer periphery 108 of the rotary

priming member 60.

This accurately defines the rotary position of the peg wheel 100, ensuring that the
prodgers 76a and 76b accurately line up with the pockets. The short peg 103¢, that 1

within the outer periphery of the rotary priming member 60, is short encugh to allow




airway plate 34b aligned with the gear on the Geneva peg wheel 100 and,
hence, rotation of the peg wheel 100 did not index the upper airway plate
34b. However, the indexing operation performed by the changeover

vEORIRSHRREL24 on the upper airway plate 34b moves the gean-Rfthe 002748
upper airway plate 34b to engage with the gear of the 10 peg wheel 100

and aligns the first pocket of the upper carrier 12 with the prodgers 76.
Simultaneously, indexing by the primingdmember 60 causes the lower
airway plate 34a to continue to move to a position which the gear teeth 35

on'fife iGwer | Sty prate s iiseRddyctrematie Gedritd e pativHiarcs
10Q:nEhe priving: sesmbes 8PRBAReGWheeldfD Mrovethe loweriainyaYolet,

plate 34a to a position in 15 which the missing teeth on the gear 35 of the

lowke 8 A3 [PIATE S AR ARECAIBIER WP th & Bsar B ithe@eriela peig sears

wheelsL0Q anddhenmigsing peskel seamentB82.ofiihe, lawer Aose Safigd: for
12 is aligned with the prodgers 76. The cli%l 2EEOE)rovides an interlock that

2
SpretAEHIE B HiEHEAITBD OPRAT s ERiigusol the thptehiiay pidd
3dbanane-before the leweraiway phatesdahasairivedat Jhe 69reCtes

location. Thus, changeover from the indexing of one disc tq the other is
acHIBSE S RAHEEH SheeR RIS RGHBER B EompERER AR dre
ventanal spaeg 125 Tvenndexing-ef thewaricacismadditiondtadmenisgihe
next E%fket into alignment with the prodgers 76, preferably actuates a
doSEEbU A RRAIPRes a visual indication to the user of the number of
10doses remaining. The operation of the dose indicator will be described
with, reference to I;{gur S‘élﬁ and 20. 30 WO 2005/002654 . termittent
PCTIGHEZO8AMI0S 74847 11§ Brater B tha L s HETReL Rifg utermitten
dispensingomediciunentisindithie sdo/thighusercthdionuinbendfdbsesinimal
remai 'ing ip the devi%e. It is preferable that such indication is easily
I el O COMmbponents. . . . L
readapie an PasSueh, very small 5 numbers indicating the remaining
doses would be a disadvantage. Within the size
15  As described previously, for the device to operate with two disk carrier plates, a
changeover mechanism i preferably provided to cause the indexing mechanism
mnitially to drive a first disk and, when this hag had all of its pockets opened, to then
drive a second disk. Such a changeover mechanism wiil be described with reference
to Figure 15(a) to Figure 15(e). These Figures show the device viewed edge on with

20 the two airway plates 34 arranged horizaontally.
Fignre 15(a) shows the device in &3 position before a first pocket is opened.

In Figure 15(b), airway plate 34a has been indexed by one position to the right. The

25 two features 123 on the periphery of the airway plate 34a can be seen to have shifted.

Tigure 15(c) shows the position after the last pocket of the lower carrier 12 of airway
plate 34a has been opened. The rotation has brought the features 123 right around
the device to the position shown. The next indexing operation causes the lower

30 airway plate 34a to move as before. FHowever, the leading feature 123 pushes on a

changeover component 124 which pushes on the feature 122 on the upper alrway



constraints of a pocket portable device that contains 60 doses providing
such a display is challenging. The simplest arrangement of marking the
carrier discs with numbers visible through 10 windows in the casework
wequitesi2gshere two carrier discs are used, the user to view rdifferBmto4/002748
windows and, in addition, the space available around the carrier disc
means that the size of the numbers waould be small. A preferred method
is to employ a display with separate uit®-and tens indication, 15 driven .
such that the tens display index o mber as the unit display i ex{@m
S8 TR bt e R Bl S
Thewwopdistsy mayubeigrovided icomtenticatiyion ehwithid ghe7 6thersanigned
preferably. coaxially with the axis.of th vice, for instance tf}le haft. -
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througth theh winiiovhd Otiltu strateet b Figuskel{ apa6tim @ grefefirdd lower airway
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ed wit , Iistead, it is prévided with an indicator, for instance a
symibwky pelodriighizetd wtmwggm@nﬁbetﬁwmmemw s elzaing
the, end gf sy, functional lifgs 25 Thepreferted ambpdiment Lses aRAReL: e
Geneva and gear arrangement that is driven “from the'movement of the
carfigrdiscm el prefepabie thiaths ShigRECEY ﬁf@aﬁ@nﬁﬂtﬂéﬂﬁw@mﬂi}ﬁiﬁaw Byway
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second carrier disc such that the fact that the device contains two 30

cahsr wises 0ot abisardhn fostne tsd oo POO5R0Ze A With the prodgers
PCI{GBRAH00% (48, 148 gV is XAk hawa.2. 48 W:0f dhe, dese.countgr

display. The counter consists of two_concentric rings 130, 131with

nuABEr oo iFuh & Y S fac Ry HHiRardtiRR 186 & daging 2o8rthsdower
devieg.J beouiar dingdsdhe nitscountar hd8andithe innertng-siibe

tens counter 131. The window 10 is provided.in the outer casework 2 is
arrﬁﬁ’ﬁg‘@f 60 and peg wheel 100 move the lower airway plate 34a to a position in

-

15 which the missing teeth on the gear 35 of the lower airway plate 34a are aligned with
the gear on the Geneva peg wheel 100 and the missing pocket segment 82 of the

lower dose carrier 12 is aligned with the prodgers 76.

The clip 123 provides an interlock that prevents any frictional coupling from causing
20 the upper airway plate 34b to move before the lower airway plate 34a has arrived at

the correct location.

Thus, changeover from the indexing of one disc to the other is achieved

automatically and with minimal number of components and in & very small space.
25

The indexing of the device, in addition to moving the next pocket into alignment

with the prodgers 76, preferably actuates a dose counter that provides a visual

indication to the user of the number of doses remaining. The operation of the dose

indicator will be described with reference to Figures 19 and 20.

30



5 to permit the user to see only one digit of the units counter 130 and the

adjacent digit of the tens counter 131. In Figure 20(a), the counter

indicates that there are 21 doses left. The operation of the counter
wegquisasibe units counter 130 to index by 36 every time theptrgexmg/oo274s

mechanism is actuated and for the tens counter to index by 36 only as

‘the units counter moves from displaying 9 to 0. It can be seen that the 10

units digits are evenly distributed aroult! the ring whereas, for the

example shown jn Eigure.20 a%w ich has 60 doses, there are only the -
o L b R et Bt e
whichnitself isodeivembyiona ofdhevgears on the 15 indexing Geneva peg
wheel 100. In the preferred embodiment described above, the indexing
Geneva 100 turns through 120 for each indexing operation and the gear
onltitshersfeixtiedth: Tivk geanil@Bihes fifteendecthdnd enppges witli the
- etwi 4. of the units counter jllustrated,in Figure 19(a). Thus, the
sweniy et ad 0 5 copnter rigure
R R e Tl e o TP
threwgr86s Pigupe cket ap shiowd 2@ ¢Heat nits gouftetoisgpiB0digwech from
be@f-ﬁﬂa g facg.onwhich the numbers are formed. A counter Geneva
wheel 135 is shownlocated inside the units counter ring 130 for mounting
on a fixed post which is part of chassis 66. 25 An actuated peg 136 for the
cosnlenGane e Mechan'siia(agaied an e oer.Aametet olie dAlty
counteruv%ﬁeel 1307 This peg 136 éngaéesl'with or?glo t e%t%wrge\gSﬂe btz
10indetestions g7 aherSeqevaswest 188 eansing therGesdyshwhseld 38w
o goRlenPYAalasihe Peeilat RAssES DY, IeNGEl 180, dULING IIE 3G cans
rotation between 30 displaying the digits 9 and 0. WO 2005/002654
PGSR oB Gy agnbay ke iRisBEhoted that in this Geneva
mechanism, the peg 136 is on the outer larger diameter component 130
and this drives the slotted smaller wheel 135 whereas, for the indexing
GehBVEIRY, THE 810t taremsipthe dERieT WHeBPaHtE el aAY e dEgE BN
15 driven such that the tens display index one number as the unit display index from 9 to
0. ‘This allows larger numbers to be used within the same casework, The two discs
may be provided concenirically one within the other and preferably coaxially with the
axis of the device, for instance on the shaft 68 illustrated in Figure 13. The displayed

units and tens are visible through the window 10 illustrated in Figure 1(a).

20
In a preferred embodiment, the display counts down to zero, but the tens disc is not
provided with a “0”. Instead, it is provided with an indicator, for instance a symbol,
colour light etc to indicate to the user that the device is nearing the end of its
functional life.

25

The preferred embodiment uses another Geneva and gear arrangement that is driven
from the movement of the carrier discs. It is preferable that a single counter is
increment initially by the motion of the first carrier disc and subsequently by the
motion of the second carrier disc such that the fact that the device contains two

30 carrier discs is not apparent to the user.



the smaller wheel. However, both are examples of a Geneva type
mechanism 5 providing intermittent rotation with accurate location
between the rotations. The Geneva wheel includes cam faces 133 which

waeniaoi against the inner wall 139 of the units counter 130 peyRRe: 8145

~ Geneva 135 rotating between indexing. To permit the Geneva 135 to

- rotate as it is pushed by the peg 136, there is a gap 139a in 10-the inner
wall 139 adjacent to the peg 136. The @&neva has a 3 tooth gear on its
underside engaging with pegs on the tens counter ring to drive it. 15

FidliRE B ST ARSI H G RrE1G18) B R 6i B HSCORHHE earEyal two

wheglchabictheeAlive geakdsa.and e RS CUNRELR0:a fouEStages er
during the 36 rotation of the units counter. Figure-2 0(a) to Figure 20(c)

S HEA oG B fe THE LHEMTER IWHER RALS WEYShidk 200 Hompgrns is
doses:tas2Q gesesyen@ininagdshen Riihe:ouend piecoYBiRd 3G arranged
moves. Figure 20(c) to Figure 2Q(e) show the corresponding situation . .
*rof aﬁ%tgi%&ag%@ %%wﬁﬁiﬁ%%ﬁg@ T RS TG A e phacrpgdist
dosé thascheemused 3thelremainring dosescdisplayniithresdd ingicating @es
tha&tdﬁhe evice is.em géto the user. ngever, if the user does not |ook at
thels 9?&?&?%9% FRQH S L R S e & g RS ©
dosescy30nk ihqoieferablethiatihe devicetpiovitiés semepositive teadack
to user, as it is, being actuated, that it is empty. WQ. 2005/002654
Ot A e P SAE BRELTR tha tEHATR e che
10primniitg devs a8 cannigtdierinoye drtmiis teperativig pesition withdineltetelaf in
force normally used. Thijs tactile feedback vides a lockout feature: 5 A
o e SRR R it
that&fter the last dose has been used, the second disc indexes such that
it has no pocket under the prodger. At this point, the two prodger

members 76 both face surfaces of the
The counter is driven by a gear 133 which itself is driven by one of the gears on the

15 indexing Geneva peg wheel 100. In the preferred embodiment described above, the
indexing Geneva 100 turns through 120° for each indexing operation and the gear on
it hag six teeth. The gear 133 has fifleen: teeth and engages with the twenty teeth 134
of the units counter illustrated in Figure 19(a). Thus, the 120° rotation of the
indexing Geneva 100 drives the units counter 130 through 36°. Figure 19(a) shows
20 the units counter ring 130 viewed from behind the face on which the mumbers are

formed,

A counter Geneva wheel 135 is shown located nside the units counter ring 130 for

mounting on a fixed post which is part of chassis 66.

An actuated peg 136 for the counter Geneva mechanism is located on the inner
diameter of the units counter wheel 130. This peg 136 engages with one of the three
indentations 137 in the Geneva wheel 135 causing the Geneva wheel 135 to rotate by
120° és the peg 136 passes by the wheel 135 during its 36° rotation between

30 displaying the digits 9 and C.



discs without pockets. Thus as the priming lever 8 is moved, neither

prodger member 76 can move onto a disc and the resulting force on the

prodger members 76 10 is transmitted back through the drive mechanism
wotesthag@éming lever 8 and hence to the user. Whilst the usemrmay:beaner7.4s
- to apply sufficient force to move the priming lever 8 through to its home

position, this will only be possible by forcing the discs to 15 separate

against the constraint of the casework‘.‘"?he force required to do this can

be made sufficiently, greater that the normal actuation force as to be

dbshsuddiberrateddEiet fohs tHerge EHIBRISTCHY? BaSEdh Bt thfsouter larger
raeghani Ndessa gleanustrkJdndicatigroithenumnbanekdosss,s for

remaining with a minimal number of components. 20 The preferred
dhfbodiriaatestrbes above isarrandevlecnsedinplenttdelispersiamegs on
ANt Bach pockek of ane.caKienand s Bee RN Mg
powder from each pocket of the other carrier. However, 1 shouﬁ be
5 appredisgedidhotitis mwsdiposdiblecdoraedevitonddispenskepowdensrom
pockets alternately from one carrier and then 25 the other carrier.
Alternatively, pockets of both disks may be dispensed simultaneously. By
diEpebstagpowedenfiodeduti Careiel S feithieh onetaftersthesothemaer wall 139
simyltaneously,. it is, possible for the user to.inhale the powder from both
o B i Ao e o i B B
whenitigedlaity glisks contaisiag it differsntirhe dieapaent dntpariculanptisfs in
preferred to proyide disks containi WO 2005/002654
10 ﬁ%ﬁzﬁ@ﬁ)@éﬁ%%&%ﬂ%ﬁ%ﬁgﬁw of medicaments that are more
effective together than singularly. By way of example, a steroid
compound could be dispensed from gne disk and a long acting beta
aGBhISERERBAY Hront e S HSICRI TR 2 ATt Bt S e fens
agthma ehshsanicoRstructive pulmonary disease. Examples of long acting
beta 5 agonists include formoterol and salmeterol and examples of
steroids include fluticasone propionate, budesonide and monetasone

15 fl#iga{@'l%a) through to Figure 19(e) show the positions of the Geneva wheel 135, the

drive gear 133 and the units counter 130 at four stages during the 36° rotation of the

units counter.

Figure 20(a) to Figure 20(c) show the rmotion of the two counter wheels as they index
20 from 21 doses to 20 doses remaining, when only the cuter units counter 130 moves.
Figure 20(c) to Figure 20(e) show the corresponding situation from 20 1o 19 doses

remaining where both counters index.

After the last dose has been used, the remaining deses display will read 0 indicating

25 that the device is empty to the user.

However, if the user does not look at the display, they may actuate the device again

when desiring further doses.

30 It is preferable that the device provides some positive feedback to the user, as it is

being actuated, that it 13 empty.



It is also possible to adapt the mechanism so to as to arrange for selective
dispensing from one or both carriers. Where both disks are provided with
“the same medicament, 10 this may be used to vary the dispensed

wodnsagesithough a device has been described with referenaecto@s2004/062748

i

10

15

20

-
wy

30

particular type of carrier, in particular having through holes and sealed
with lidding sheets on either side, it is also possible to use other carriers,
such as more conventional blister pacl@."These could 15 include inserts
similar to those described above. However, alternatively, powder in the

phRik &t tprsth e 18 Sifol DB U RASE R TithliR GXMEE L SR Ee ot
asResis Qe dayioe raarplicahliewith.oliner QRENING alFANORBISHIR
such as peeling or cutting of the lidding sheet. 20 Finally, it should be
appretiatedogkanthedeiice can be provided with carriers pre- installed or,
alternatively, ready for use with appropriate carriers. As illustrated in

Figure 13, the preferred arrangement described above can be provided
carpeficedlypethiodref absomilids forbseewith damidesidDis|ie panigsdshatatter
236}‘ 3 Gove aS“E’é%S%%Q&b%eA~E%BSH’S&%@%%&?;%&%E&%&PE B SGENAE Y er
sub-assem ySB receives another carrier 12. The two COver
stib-peslembliestiiamei, are therpredgarecktobenc’ anothehoeitreackassibe
syb-assembly C therebetween. WO 2005/002654 PCT/GB2004/002748
ETRHRS TSR ovie £ 12D Y T s %8s BF Dt o
reSRECHVES RREkAIS < Afndocatier athietideviestingl fidtivygo 5 thespippigrt-faembers 76

carrier having a plurality of pockets containing respective doses of .
BTGRTAHRE BT HATHEEE I ASUIGH ARG el AR Faahy GRHG o
dpse@i-powder; the device further including: walls for defining individual
respective first flow paths downstream of each 10 respective pocket of a
supported carrier wherein each individual respective first flow path is
gﬁfﬂ?ﬁﬂtﬁ@%@%@p espasivewallsnigue to-thabindividyal yesRectiver 8
irst

tirough to its home positicn, this will only be possible by forcing the discs 1o

separate against the constraint of the casework. The force required to do this can be

made sufficiently greater that the normal actuation force as to be obvious to the user.

From the description, it can be seen that this mechanism provides a clear visual

indication of the number of doses remaining with a minimal number of components.

The preferred embodiment described above is arranged consecutively to dispense the
powder from each pocket of one carrier and then subsequently the powder from each
pocket of the other carrier. However, it should be appreciated that it is also possible
for a device to dispense powder from pockets alternately from one carrier and then
the other carrier. Alternatively, pockets of both disks may be dispensed

simuitaneously.

By dispensing powder from both carriers, either cne after the other or simultaneously,
it is possible for the user to inhale the powder from both carriers simultaneously.
This arrangement is particularly advantagecus when used with disks containng

different medicament. In particular, it is preferred to provide disks containing a
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flow path, is for connecting the corresponding respective pocket to the
mouthpiece and is for deaggregating powder in the airstream. 15 2. A
device for dispensing individual doses of powder from respective pockets

WoHaseWaeet, the device including: _ a support for a carrier haviOity QRluredity 78

10

15

20

of pockets containing respective doses of powder; and a mouthpiece
through which to inhale an airstream carrying a dose of powder; 20 the
device further including: walls for defir’iﬁ{b‘ individual respective first flow
paths downstream of each @gcket of a supparted carrier for c:'onnectingBy

tHETPURREE R (RS THEMADR OB e RS GO SO NG G Rea ErRmsRa acly.
alfgireasta ARt AN MFaNeReBtiar homing igividualyeach Pagkaliom.2

respective storage 25 position to a respective discharge position, wherein

St BRI dlréShbtiive: tischbrgdigoindhe fontmaan ohtéyrarasapic,
of theinslividuat respectivefirstilawRatie 3. Adauise.aseprding to.claim 2

for use with a carrier having pockets provided with & lidding Sheet,the

dedestaiindg enrdeningrsh et rupt reirasa E6tconide qubnice of

' ' a respective
T B S R R R0 7 534,

device according to claim 1, 2 or 3 further including: walls defining a

< fl h cti ith the hpiece and hypassing th :
R B e b e pensing
chofigureditodispansesa Bdseediqpbwdes fremroneaf theh heckets médhement,

élﬂl%norteg carr;Je ther gctive firs&flow path connects with the second

this ma use {b Var %ﬁﬁ] spensed dosage!

flow pa%h ownstreamn of the Bypass andat an angle such that

substantially no 10 powder impacts with the walls defining the second flow
pﬁth{)ugh a device has been described with reference to a particular type of carrier, in
particular having through holes and sealed with lidding sheets on either side, 1t is also
possible to use other carriers, such as more conventional blisier packs. These could
include mserts similar to those described above. However, alternatively, powder in
the pockets themseives could outwardly burst the hdding sheet. Also certain aspects
of the device are applicable with other opening arrangements such as peeling or

cutting of the hidding sheet.

Fmally, it should be appreciated that the device can be provided with carriers pre-

installed or, alternatively, ready for use with appropriate carriers.

As illustrated in Figure 13, the preferred arrangement described above can be
provided conveniently as three assemblies for use with carriers 12, In particular, a
first cover sub-assembly A receives one carrier 12 and a second cover sub-assembiy
B recetves another carrier 12. The two cover sub-assemblies A and B are then

secured to one another with a chassis sub-assembly C therebetween.



6. A device according to claim 5 wherein: where the respective first flow
path connects with the second flow path, the angle between the flow
paths is less than 45 degrees and preferably less than 30 15 degrees. 7.

WO Aeevise-according to claim 4, 5 or 6 wherein: the support faCE EapR+ApT+8

10

the walls defining the first flow paths are 11 moveable with a supported
carrier so as selectively to connect respective first flow 20 paths with the
second flow path and hence selectivelydispense doses of powder from

respective pockets of the supportm 8. A device according to any
one of claims 4 to 7 wherein: the ‘ ing the first flow paths include,

upstream of the pockets, 25 respective portions of relatively reduced
cross-sectional area orientated so as to be directe t%wards res ectiv&égES

BocketS dIRNaH & HRIBHTSIPHIGALISHE AlirBFEAR TR tRPTESpeRY
BPGkals;eD. ALevice fasidispensing a dose of powder-from a.pocket of a

carrier, the 30 device including: a support for a carrier having a pocket
contairfri§RPaBSBoT PRI ERE W BEB5I G654 e HRERDTARTEE a8

42 %%@cgnt@rough which to inhale an airstream carrying a dose of
powder; " the device further including: walls defining first and second flow

paths comemsjesstirigraithtvioh Sutapibcen B FEEHewr pagha dose of powder,

’ﬁgénég%tr% cé%tri{}%rvx{g&}ﬁﬁ(pocket of the supported 5 carrier and the second
0 e

w path’ bypassing the pocket; wherein the walls defining the first flow
path inclaile ferpdtfearp oitheypockueeivsdiroiloprarivenriraatot each
cross-sectional area orientated Q-as ‘;8&9119 egt -{9&@% %tR/%Cﬂﬁ%{ flow
Jﬁ%)acf}ggt%()?geaﬁ:ﬁfewlﬁﬁa I’&;ﬁ&?{t; airstreamg!nto t eI" pocket.SH%O 10, A ,
device acbesdingitelyiaim@enSwheliemitve pottiohis)inidval sespective first
Cross-s ctio?al area between 50% and..66% of tq% g

r0S$- .
flow path, 18 for connecting the corresponding respec pocisgat o the mouthpiece

and 1s for deaggregating powder in the airsiream.

2. A device for dispensing individual doses of powder from respective pockets
ofa éarrier, the device inclnding:

a support for a carrier having a plurality of pockets containing respective
doses of powder; and |

a mouthpiéce through which to mhale an airstream carrying a dose of powder;
the device further including: _

walls for defining individual respective first flow paths downstream of each
pocket of a supported carrier for connecting the pockets to the mouthpiece and
deaggregating powder in the airstream; and

an arrangement for moving individually each pocket from a respective storage
position to a respective digcharge position, wherein each pocket, m the respective

discharge position, forms an integral part of the individual respective first flow path.

3. A device according to claim 2 for use with a carrier having pockets provided
with a lidding sheet, the device allowing the fidding sheet to be ruptured as a
consequence of moving a pocket from a respective storage position to a respective

discharge position.




sectional area of the smallest part of the second flow path. 11. A device
according to claim 8, 9 or 10 wherein: 15 the portion(s) have a
cross-sectional area of between 2.0mm' and 10.0mm'. 12. A device for

WOdE2i3g individual doses of powder from respective pock@STafreqaine2748

e

1

of carriers, the device including a support for two disc shaped carriers,
each disc shaped carrier having at least,, 20 one substantially planar first
side surface having an annular array of cavities in which respective _
pockets are formed and a respective first lidding sheet sealed to the first
side surface for enclosing the cavities, wherein the supports are for
rétatably: depporingrthegdarciens abdutr & subktantiatidicgmmon axis; a

noumie el 1t A lsteam g powder o

25 carriers;sa alspe‘ﬁsmg mec
powateimf e rgsfiective pocket of a supported carrier; and an indexing
mechanism for rotating the carriers relative to the dispensing mechanism
So as to enable powder to be released- from different pockets. 30 WO

2005/002654iRGTHB2204/00217 48vB&=i). A device according to claim 12
wherein: between consecutive dispensing of powder from one of said

_ca_rriers?’}ﬁjilé thSdleNiRg SRBERARTLIA fSPRBTABIENS AR BBtATeMsaRg of the
CRuEiess lativeuin the cdishensing rmechanismy: T1dd. Adevics-accomding

to claim 13 wherein: between consecutive dispensing of powder from the

orerdflontreabiorsnErE R aEMA YReE I Sak s alee thatcrsesssily no
of sl cRrpgs relative (o e HisRensing.MEa RS0

6. A device according to claim 5 wherein:

where the respective first flow path connects with the second flow path, the
angle between the flow paths is less than 45 degrees and preferably less than 30
degrees.
7. A device according to claim 4, 5 or 6 wherein:

the support for a carrier and the walls defining the first flow paths are
moveable with a supported carrier 5o as selectively to connect respective first flow
paths with the second flow path and hence selectively dispense doses of powder from

respective pockets of the supperted carrier.

8. A device according to any one of claims 4 to 7 wherein;

the walls defining the first flow paths include, upstream of the pockets,
respective portions of relatively reduced cross-sectional area orientated so as to be
directed towards respective pockets and direct a relatively high velocity airstream

mto the respective pockets.

9. A device for dispensing a dose of powderfrom a pocket of & carrier, the
device mcluding:

a support for a carrier having a pocket containing a dose of powder; and



15. A device according to claim 12, 13 or 14 wherein: the dispensing )
mechanism is operable to release powder from a pocket of each carrier o
for a single inhalation of both respective powders simultaneously. 15 16. A

wodadeezascording to claim 15 wherein: the dispensing mechadsrs #x004/002748

10

15

operable to release powder from a pocket of each carrier simultaneously.
S 17. A device according to claim 12, 13 or 14 wherein: 20 the dispensing
mechanism is operable to release po r from a pocket of one of the
carriers for inhalation then to release powder from the other ofg1e carriers

for inhAIFRBRIAECAEYEE HeLErhrgP RO CHRi AT 15538 ST vhenshP 2 Wder

the dispensipgsngehanism is operable to release powder from a pocket of
one carrier and from a pocket of the other carrier consecutively. 19. A

device AEAOIERAGIES AF SRESEFRILIHE™M PAHY SO REINEHFGRG 5/ BR 888d disc
TeRed carisleeseclively oniamng ponds ol dillerert medeament
30 WO 2005/002654 P TIGBZOO4/(_)0274% -56 20. A device according to
ctairmd 2 Hereheo bé tivee pato hypstive thispetisitigidtsowder, the
indexing mechanism. is r t of said carriers |
petmeok Boheb oA o Sl SIS B
spigticarsraably AdeviterascordingtbactainritiiaeCovherdin diveted
dispensing mechanism,and the indexing mechanism are together
Ot oSBT (HE PO Harn Ao the Dotk o ons BPEieh
carriers before dispensing powder from pockets of the other of said
carriers. 10 22. A device for is&eﬁpsin@ ir]ldividual doses of powder from
2 Oor 7w

régpectﬁ}éif)ﬂﬁﬁélfg:or mg 1o ¢ erem:

the portion(s) have a cross-sectional area between 50% and 66% of the cross-

sectional area of the smallest part of the second flow path.

11. A device according to claim 8, 9 or 10 wherein:
the portion(s) have a cross-sectional area of between 2.0mm” and 10.0mar’.
12. A device for dispensing individual doses of powder from respective pockets

of a pair of carriers, the device including: : . -

a support for two disc shaped carriers, each disc shaped carrier having at least

one substantially planar first side surface having an annular array of cavities in which
7 réspective pockets are formed and a respective first idding sheet sealed to the first

side surface for enclosing the cavities, wherein the supports are for rotatably
supporting the carriers about a substantially common axis;

a mouthpiece through which to inhale an airstream carrying powder from the
carriers;

2 dispensing mechanism for releasing info the airstream the powder of' a
respective pocket of a supported carrier; and

an indexing mechanism for rotating the carriers relative to the dispensing

mechanism so as to enable powder to be released from different pockets,
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of a carrier, the device including: a first support for. a first carrier having

first and second side surfaces opposite each other, an array of cavities in

which respective pockets are formed and a first 15 lidding sheet sealed to
(ReMiRside surface; a first prodger member moveable towaPds dHb@Emag: 748

from the second side surface of a supported first carrier between a

retracted and an extended position; a cam member adjacent to and

moveable generally parallel with the setbnd side surface of a supported.

ca[rier betyeen a rest position.and a primed position; 20 wherein the cam
n?émbeﬁh‘ﬁ%”ﬁ%i?&%%%ﬁﬁ%&g’fcﬂz B’fﬁg with the first prodger
membepstehihabreverenhite capoRnenridron e desdpesiiondo
the primed position moves the prodger member from the retracted

POSHIBHES THEAERIBAIBBR BB IO ASH 28 Petd iraHer st Shide
SHHAGRIAE Mstppyted first carrier and 25 outwardly rupture the first

lidding sheet of the supported first carrier. 23. A device according to claim
22 further including: a second support for a second carrier having first and
segond side.sutaces ApRositepash.ather, an array of cavities in
which-respective pockets are formed and a” 30 first lidding sheet sealed to
the first 'sitieesarfanescbies fisspandisg cdmd wdmidretb ing Seppdsted witkers, the

R e P R M R o

andpawsaye fnorvkthismecond side surface of a supported second carrier

~ between a retracted and an extended position; wherein the cam member

has a second cam surface for engaging with the second 5 prodger
membersieHdh atoneiementaithe, canenmemberdiom the rest position to

the primed position moves the second, prodger member fram the
reractol BT BE e SER AR BOSHON o EEYPRRAE AgBhRgcke of

secanehgiderstdace efiahslapparie d SeGeRskERk igsueOltwarthbdpiure
the first lidding sheet of the supported second carrier.
16, A device according to claim 15 wherein:
the dispersing mechanism is operable to release powder from a pocket of

each carner simultanecusly.

17. A device according to claim 12, 13 or 14 wheremn:
the dispensing mechanism is operable to release powder from a pocket of one
- of the carriers for inhalation then to release powder from the other of the carriers for

inhalation.

18. A device according to claim 15, 16 or 17 wherein:
. the dispensing mechanism is operable {o release powder from a pocket of one

carrier and from a pocket of the other carrier consecutively,

19, A device according to any one of claims 12 to 18 mclhuding two of said disc

shaped carriers respectively containing powder of different medicament.



10 24. A device according to claim 23 further including: an indexing
mechanism for moving the first and second supports relative to the first
and second prodger members so as to selectively align pockets of the

woczénedith respective prodger members. 15 25. A device R€0GEHAgp1902748
- claim 24 wherein: the indexing mechanism is arranged such that, with one

10

15
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of the first and second prodger members aligned with a respective
pocket, the other of the first and secorid pro dger members is aligned
between respective pockets whereby movement of the cam member from

th8 rest pOSHSAS AR SHE OIS TEHses only the one 20 of the first
and seGRRAYLRFOLGREMENDAsS e R RIS Pikeiha fistlidding:shieet

of the corresponding one of the first and second carriers. 26. A device
RRGPEIA LN BN AT R RFT AT BEPS h SV RS IS 4iemesiien

gﬂmﬁgﬁs%@owﬁﬂg‘tﬁ&&%?%@‘éa%%gﬂ@réuffaces of supported first

nd second carriers such that, when the other of the first and second
prodger members is aligned between respective pockets, movement of

ths cam,mernher from:ihe restposition o the primed position and the

resulting” engagement of the other of the first and second prodger
membetsewiitip¢heimpmespondingrddhe suifsicespesusestheedtasths tipsrable
fieLand.seqond.prodasr, 30, nerhers . Al Ine cotkaspendings6gend
side SUPTACE SRd the cam member to be  moved towards the

correspandioy dndrohthe firstsarfdisenhadod amié sri¥o. 2005/002654
PCT/G112004/002748 58 27. A device according to claim 24, 25 or 26
wherein: the cam member is provided on a priming member moveable as
part of theidhiednsedingmieehanisidud 28:Aodevied adtondpgptaianyponiests
of claims 24 to 27 wherejn: the indexing mechanism is arranged such that,

aflet TR Rrss P EeeRd 8 ers have been indexed past all of their
respectiyapogksts e firstand:secand pradosidnerphesdarababas opposite

aligned between pockets of respective carriers and, hence
each other, an array of cavities in which respective pockets are formed and a first

lidding sheet sealed to the first side surface;

a‘ﬁrs; prodger member moveable towards and away from the second side
surface of a supported first carrier between a retracted and an extended position,

a cam member adjacent to and moveable generally parallel with the second
side surface of a supported carrier between a rest pesition. and a primed position,
wherein

the cam member has a first cam surface for engaging with the first prodger
member such that movement of the cam member from the rest position to the primed
positior moves the prodger member from the retracted position to the extended
position so as to press on the second side surface of a supported first carier and

outwardly rupture the first lidding sheet of the supported first carrier,

23. A device according to claim 22 further mciuding:

a second support for a second carrier having first and second side surfaces
opposite each other, an array of cavities in which-respective pockets are formed and a
first lidding sheet sealed to the first side surface, the first and second carriers being

supported with respective second side surfaces facing each other;




provide resistance to movement of the cam member. 10 29. A device
according to any one of claims 23 to 28 wherein: the-cam member
includes an elongate flexible member having the first and second cam
vaul ke @826 opposite sides, 15 30. A device according to any@ngmho/002745
claims 22 to 29 wherein: the first cam surface and/or the. second cam
‘surface include at least one groove into which any stray powder from
previously dispensed pockets may mot.- 31. A device according to any

one of cIaims_ 22 to L??O for ug@ with caré'iers ha\égr;%éo said_cavities formed.
from respectvETHTOREH B8 BEREER THETHET ARt SHEBAPLEides second side

suaces;, dfavingreecdnddiddingsheets sentaditfadhe seranekside:-sudacss,
angl}V Enea%\c{ggg a respective cup-shaped insert in each cavity orientated with
an opeén portion facing the respective first lidding sheet, wherein: the first
prodger ntembenandier secondgqubegesuntealier éaguapgechtt@&cond

enetrate an aligned. through-hole through a second lidding sheet sg.as to
D B e e Rt the
32 pAngeviceiaocording ite sepmheof elaines 22 fodithehetiti-apleaitonehe
of C surfaces is resiliently deformable, the cam member 30 pein
i B B e R S B o B o aaone
postioar suchutat, csnow apsroddertiiddnigeheeachids itspresipectivend carrier,
extended position, further WO 2005/002654 PCT/GB2004/002748 -59
movement of the cam member causes the at least one of the cam-
1syices tb drabitienty diatoiotlas R stieeifsiudispensing individual

doses of powderom.LasnsGtive ROGKE S 5k 2 LAIRL NG ABHCR Liive to

including: a chassis; a first support mounted on the chassis for rotation

abift Aenttarenad B $8T UpeTHAGELfipslackintbt HisvingcbatinéSavinriers
respeelivg Reckeis Ined;herein and

15 25, Adevice accofding to claim 24 wherein:
the indexing mechanism is arraz;geﬂ such that, with one of the first and
second prodger members aligned with a ;espective pocket, the other of the first and
second prodger members is aligned between respective pockets whereby movement
of the cam member from the rest position to the primed position ce;uses only the one
20 of the first and second prodger members to outwardly rupture the first lidding sheet

of the corresponding one of the first and second carriers,

26, A device according to claim 25 wherein:
cam member s moveable in a direction towards and away from the second
25  side surfaces of supported first and second carriers such that, when the other of the
first and second prodger members 1s aligned between respective poclkets, movement
of the cam member from the rest position to the primed position and the resulting
- engagement of the other of the first and second prodger members with the -
corresponding cam sﬁrfaces, causes the other of the first and second prodger
30 members to abut the corresponding second side surface and the cam member to be

moved towards the corresponding one of the first and second carriers.



arranged in a circular array centred on the central axis, the first support
including an 10 array of gear teeth centred on the central axis; a priming
member mounted on the chassis for rotation about the central axis; and

vam anteomitient-motion mounted on the chassis for interactiopwiti®4/002748
priming member and gear teeth of the first support such that rotation of .
the priming 15 member from a first position to a second position causes
rotation of the first support by a predet@ﬁ‘nined angle and rotation of the
priping member back from the second. position to the first position causes -
no%tati% %‘ﬁﬁ%%@fiﬁﬁﬁ%ﬁgﬁ& EE &é\ﬁ&% a‘é’gﬁ?ﬂfﬁg to claim 33, wherein’

the interniitent:metion:isecbaidisnan20pisene enevavies)Mtaiablyt of the
moHnte&j on the chassis on an axis offset from the central axis. 35. A
the Inge; é}{

devVice according to tidim 34 further including: a second support mounted - |
on the chassis for rotation about the central axis 25 and for supporting a

segond carrier. having cavities with respectiv, poclzet formed therein and
Sarr%gﬁgedglndgwccl?c% %O(&g?l PEERPaS %i%ﬁ@%gﬁtt%g Xis & second
support ihelirdindngmachayiof geartesth cehtied endhgcantrah@xisond
wherein the Geneva wheel may, interact with_the gear teeth qof the secon
e R R A S e
theseigendposition B&ﬁamdmmdhﬁmwwmmﬁym and, hence, |
predetermir %%n le and rotation,of the WO,2005/002654
P§T%BZO%§, acf%léﬂ Oéﬁnﬁﬁrﬁ%r% erﬁg%glg%)g%k from the second position
'10to the first position causes no rotation of the second support..36. A device

acogrding g clalnis el A s aRgc e areys glgear teeth of the

first and second supports are incomplete circu ar‘arraysﬁeavmg
respectiviispaacaesibeh ttvhidswitn eicpeatellpositiomed adjacegttiadinst and -
Gepevawheeh-mtalion 9fhe priging member will not rotate the

respective supports.

15 30, Adevice according to any one of claims 22 to 29 wherein:
the first cam surface and/or the second cam surface include at least one

groove inte which any stray powder from previously dispensed pockets may move.

31, A device according to any one of claims 22 to 30 for use with carriers having
20 said cavities formed from respective through holes between the first and second side
surfaces, having second lidding sheets sealed to the second side surfaces and having a
respective cup-shaped insert in each cavity orientated with an open p(Si;IiOI} facing the
respective first lidding sheet, wherein:
the first prodger member and/or second prodger member is arranged to
25  penstrate an aligned through-hole through a second lidding sheet so as to push the

corresponding mmsert outwardly through the first lidding sheet.

32, Adevice according to any one of claims 22 to 31 wherein:
at least one of the cam surfaces is resiﬁenfly deformable, the cam member
30  being dimensioned so as to move the prodger members beyond the extended position

such that, once a prodger member reaches its respective extended position, further



10 37. A device according to claim 36 further including: a changeover
component located between the first and second supports, the first
support having a. first feature engaging with the changeover component
warndthersecond support having a second feature for engagigrwithohaao274s
changeover component; wherein 15 with the space of the second support
adjacent the Geneva wheel, consecutivg, rotations of the priming member
- cause only the first support to rotate untif the first feature engages the
Ch?ﬂ&%&‘é‘ﬁ{ &5, ﬁ?ﬁ %{%:1? E}e%%@rt%@e&otﬂé%‘{geﬁ'é?o%%@%é? gaeng CL? 38%}8”1 SO
as to engage with the second feature and rotate the second support to a -
positidisnalitii¢fespace of the second support not adjacent the Geneva
- wheel, the 20 space of the first support then being adjacent the Geneva
wheel and consecutive rotations of the priming member causing only the
seédnd séppotrtcrotesnses Adisideal deeraimy roletdimaPoptraireine thets
Schgpg%g%%c&@@éq@%ﬁﬁﬁ?nged such that, when the priming member
25 rotates the second support back around to the position with the space
of the secoH@s®tipport adjacent the Geneva wheel, the second feature

does not grgage With IR EHANIRRVERCAMBORENIANG GANSEEMIY Scis and for

rotations of the priming member cause no rotation of either support. 30

© 30SURREIER FAFHiSHERSIFY NI HBE S BIPHNBRTHS  Fasp diive and

po QfiR LRkehthe, %é!&%d%l%@l%ﬂ%@&@?&!@ﬁ%@é% ort inclading an
PCT/GB200.4/002748 -61 first and second supports rotata Fe about a
10ceAtray akiecand6r SOPpbRINGS RS8PEcHE first and second carriers having

cavities wWith-raspestive packeisdomed themsinARd.202Rg8E 1Rk central axis;
respective first and second circular arrays centred on the central axis; 5 a

ch&igeover component located between the first and second supports,

the first supper-havingmafisstieative fore gagingvilidhe-shangeaver
e e T PR T 2 PSS ioaie o ansaging,

15  member from a first position to a second position causes rotation of the first support
by a predetermined angle and rotation of the priming member back from the second

position to the first position causes no rotation of the first support.

34, A device according to claim 33, wherein the intermittent~motion mechanism
20 18 a Geneve wheel rotatably mounted on the chassis on an axis offset from the ceniral

axis,

35,  Adevice according to claim 34 further including:
a second support mounted on the chassis for rotation about the central axis
25 and for supporting a second carrier having cavities with respective pockets formed
therein and arranged in & circular array centred on the centrel axis, the second support
including an array of gear teeth centred on the central axis; wherein
the Geneva wheel may interact with the gear teeth of the second support such
that rotation of the priming member from the first position to the second position

30 causes rotation of the second support by a predetermined angle and rotation of the



component; and an indexing mechanism arranged to rotate each of the
first and second 10 supports; wherein the indexing mechanism is
arranged to rotate the first support until the first feature engages the

vohangaousr component such that the first support then moveg-thes2o04/002748

changeover component, the changeover component being arranged to
then engage the second feature so as to rotate the second support ta-a
position from which the 15 indexing mé%ﬂ"anism is arranged to rotate the
secenRd:sun vice according 1o claim 39 wherein: the
chgageoc\/ergggtreﬁégﬁgﬁgr%ggteesé%%ﬁréggjegc%tﬁ%l(s%ﬁé%éo' FrETHPEHRSE 2 40 ~
whieke8 Hdesasecntestanism does not rotate the second support and,
when the first 20 support moves the changeover component, the first
support moves to a position in which the indexing mechanism does not

rotate the'fiterisappenidiag ticihvids abeoriing to claim 40 wherein: when

sthe secorgge§g%g_{ﬁ,i§a5@§9§%q%%@{&g@%&}@g agggition at which the 25

indexing mechanism does notrotate the second SssrRC BREaE R
0p%?%ﬁﬁ#@%ﬁd@%ﬁ@%éﬁﬁ@@@ﬁ‘@a&s&nm@tﬁi@,m@nﬁl&iﬂ‘jﬁbe

- copappRent. AikAndedes Accarding 188 y%ﬁv%@ﬁség Oeg%ﬁ@'hereini
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the changeover component is supported free Fiysfotate
and e 3B RREEHARRISIts. WO 2005/002654 PCT/GB2004/002748 -62 43,
A device according to any one of claims 12 to 32 and 39 to 42 wherein:

eagcc? supg]%rt includes a peripheral arrgz of gear' teeth; and the indexing
mééhanisht R EnEREGEHBIS Withnes Jerb e dplustings selectively to move

the su pp@@aag%ﬁ@rm&eﬂé%a@&wm%ﬁ%@iB%E%n%js%ﬁ‘@%y NereiN e
the indexing mechanism includes: an priming member mounte ? r
rotith %u%ogbpgggrﬁ&sh%@u%@lgagmg with the changeover component and the

second support having a second feature for engaging with the changeover
component; wherein

with the space of the second support adjacent the Geneva wheel, consecutive
rotations of the priming member cause only the first support to rotate until the first
feature engages the changeover component and then to move the cﬁaﬂgeuver
component so as {0 engage with the second feature and rotate the éecond support to a
position with the space of the second support not adjacent the Geneva wheel, the
space of the first support then being adjacent the Geneva wheel ana consecu;cive

rotations of the priming member causing only the second support to rotate.

38. A device according to claim 37 wherein:

- the changeover component is arranged such that, when the priming membef
rotates the second support back around to the position with the space of the second
support adjacent the Geneva wheel, the second feature does not engage with the

changeover component and consecutive rotations of the priming member cause no

rotation of either support,

39 A device for dispensing individual doses of powder from respective pockets

of a carrier, the device including;



an intermittent-motion mechanism, preferably a Geneva wheel rotatably
mounted on an axis offset from the central axis, for interaction with the
priming 10 member and gear teeth of the supports such that rotation of

w(therprionddg member from a first position to a second positiomCauBEs0-4/002748

rotation of at least one of the supports by a predetermined angle and
rotation of the priming member back from the second position causes no

~ rotation of the at least one of the supptﬁﬂﬁ. 15 45. A device according to

any-one of claims 22 to 44 further including a dose counter having: . a

first couRtar TGP RRRRA GURRSFAIEAABP GrARITCH EFRE B aSHI digsHporting
stifpeaibeafifsireointen g baingwotatable-ahataSouner AXiked formed

second counter ring having an indication of tens counts on a second

dFepTal: 1 atrtaged tRESSBRGHE Ebtinted FRegHeRiGHataaBIE etmstadthB the

- coupter axis; and an intermittent-motion mechanism, preferably a Geneva

10

15

mechanism, for driving the second counter ring from the first counter ring
and rotatifERHESSEECRROaRter iR heteen thodsecutileetond samorss, the

. : e
V‘@ﬂ‘%‘{‘s{% Ié‘f?&%%ﬂé@%ﬂ}?&%&r E’%‘é’ﬁﬁ& %.B{ggg%%g&'@fgfwﬁgomm and

consecutive unit counts. 25 46. A devicg according to claim rein
thkefirstagulntepain gasiivescwithisdtatidorafnthwe fisststhpho thatigedver
degiceoagcgraqzilgg to claim 45 or 46 wherein the counter axis is, coaxial with
30 thefiret stipport. WO 2005/002654 PCT/GB2004/002715 -63 49. A
device fen didpenging theliviciual tasestof pavedarfrofitite Spe ctives pocidets
of a carrier, the device including: an indexing mechanism for indexing the
cgﬁﬁg?%set&v/g%rﬁlpespective pockets; a first counter ring having an

indicatioth®fndeiticgunichafis fifsi-cispkal:b syntache Mhefugipeetintel st
being rotatable about a counter axis; a second counter ring having an

i B s SaH D SRS SN S %%E‘Bﬁ&‘??ifsﬁig@ that the first support then moves the

changeover component, the changeover component being arranged to then engage the
second feature so as to rotate the second support to a position from which the
mdexing mechanism 15 arranged to rotate the second support.
40. A device according to claim 39 wherem:

the changeover component rotates the second support from a position at
which the indexing mechanism does not rotate the secon& support and, when the first
support moves the changeover component, the first support moves ‘to a position in

which the indexing mechanism does not rotate the first support.

41, A device according to claim 40 wherein:
vihen the second support 18 retated back around to the position at which the
indexing mechanism does not rotate the second support, consecutive operations of

the indexing mechanism cause no rotation of either component.

42. A device according to any one of clairng 37 to 41 wherem:
the changeover component is suppoﬁe'd freely between and by the first and

second supports.



WO

surface, the second counter ring being rotatable about the counter axis;

and an intermittent-motion mechanism for driving the second counter ring
from the first counter ring and rotating the second counter ring between
corigEeative tens 10 counts when the first counter ring rotateeTeReiE02748
two predetermined consecutive unit counts, the first counter ring being
driven with the indexing mechanism. 49. A device according to claim 48
wherein the intermittent-motion mech&fism is a Geneva mechanism. 15

50.-A device according to claim 49 rein: the second counter ring is
6dsition§é SERIRCERES &te&&ﬁtE??iHM‘gq?%ﬁl@%#g“%éeﬁrﬁ%f? ?%éoié‘gcu‘i@é%@élpin
for engaging. enavmakesidotatablerabost smendschotiset from the
counter axis and the second counter ring includes features engageable

20 by the GEREDE WRTEDST. AASIREUCIOHAIHY Ay TRELFCIAIHIE A ©
tﬂég\fﬂé%qﬁj?égg%igsg&gﬂgmsecond counter rings are positioned one within
the other, with the first and second display surfaces adjacent each other.
25 52. A device for dispensing individual doses of powder from respective
hackets, aLa CAILRL NG dPviee s Alne:ARINeXg MECANS % des:
indexing the carrier between respective pockets; a first counter ring

having ampridicegtionnofarmitcotetsonadien display Gorsakfaes, 2 first

‘counter DRSSPI AN A SOURRL AP, W ARty

10

15

30

PCT/GB? a second counter ring having an indication
tensed s amnaiseteedidispliay courtd esishie setend icountsr tHe grveing

rotatable about the counter axis: and echanism for. rotating the secon
RS A R o eSO S R A S8R oo
roigbativeen iwe prddeiatiminedeonsecidivefauinikconats, destippbrts by a

counter ring being driven with the jndexing mechanism; wherein
predetermir?ed ang?e and rotation o? t{m przmxgg mem er%ack om the second

position causes no rotation of the at least one of the supports.

45, A device according to any one of claims 22 to 44 further including a dose
counter having;
a first counter ring having an indication of unit counts on a first display
‘surface, the first counter ring being rotatable about'a counter aXis,
a second counter ring having an indication of tens counts on a second display
surface, the second counter ring being rotatable about the counter axis; and
an intermittent-motion mechanism, preferably a Geneva mechanism, for
driving the second counter ring from the first counter rmg and rotating the second
counter ring between consecutive tens couats when the first counter ring rotates

between two predetermined consecutive unit counts.

40, A device according to claim 45 wherein the first counter ring is driven with

rotation of the first support.

47, A device according to claim 45 or 46 wherein the counter axis is coaxial with

the first support.




the first and second counter rings are positioned one with the other, with
the first and second display surfaces adjacent each other. 53. A device

WoasFohgiRg,to any preceding claim housing at least one carrigf v cg0040027 18
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48, A device for dispensing individual doses of powder from respective pockets
of a carrier, the device mnchiding:
an indexing mechanism for indexing the carrier between respective pockets;
a first counter ring having an indication of unit counts on a first display
5 surface, the first counter ring being rotatable about a counter axis; |
a second counter ring having an indication of tens counts on a second display
surface, the second counter ring being rotatable about the counter axis; and
’ an intermittent-motion mechanism for driving the second counter ring from
the first counter ring and rotating the second counter ring between consecutive tens

10 counts when the first counter ring rotates between two predetermined consecutive

unit counts, the first counter ring being driven with the indexing mechanism,

49, A device according to claim 48 wherein the intermitient-motion mechanism is

a Geneva mechanism.

50. A device according to claim 49 wherein:

the second counter ring is positioned within the first counter ring, the first
counter ring includes a pin for engaging a Geneva wheel rotatable about an axis
offset from the counter axis and the second counter ring_.includes features engageable

20 by the Geneva wheel,

51, A device according to any one of claims 45 to 50 wherein:
the first and second counter rings are positioned one within the other, with
the first and second display surfaces adjacent each other.
25
52, A device for dispensing individual doses of powder from respective pockets
of a carrier, the device including:
an indexing mechanism for indexing the carrier between Tespective pockets;
a first counter ring having an indication of unit counts on a first display

30 surface, the first counter ring being rotatable about a counter axis;
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& second counter ring having an indication of tens counts on a second display
surface, the second counter ring being rotatable about the counter axis; and
a mechanism for rotating the second counter ring between consecutive tens.
counts when the first counter ring rotates between two predetermined consecutive
S unit counts, the first counter ring being driven with the indexing mechanism; wherein
the first and second counter rings are positioned one with the other, with the

first and second display surfaces adjacent each other.

53. A device according to any preceding claim housing at least one carrier.




