WO 2007 /10689NPCTIC0O2006/004623 Medicament dispenser Related Application 5 The
present appliogtianocledgasopriority from UK patent application No. 0 525 2382/éiles@fokes
December 2005 and UK patent application No, 0 623 402.5 filed on 23 November 2006, the
entire contents of which are hereby incorporated herein by reference. Technical field The
present invention relates to a medicament dispenser device incorporating a manifold for
dispensing dry powder medicament, for instance from a blister pack form medicament carrier.
The manifold assists effective release of medicament 15 powder for inhalation by a patient, for
example from an open blister pocket to dMedicapiedispeastespenser, and thence for
inhalation by a patient. Background to the invention 20 The use of inhalation devices in the
administration of medicaments, for example in bronchodilation therapy is well known. Such
devices generally comprise a body or hou%MWWﬁEﬂ%medicament carrier is located,
Known inhalation devices include those in which the medicament carrier is a blister pack

containing ahe rn_meot Bp@ﬁgaﬁonkcltﬁmq pounaﬁiimmw metehebapgtitationyNeviepiopss.2
Such deviceptypically SRS @665%8%%9&9&5%@&{?3%%&"&6%9%%%Yfﬁ&?%‘%a

one or more buster pockets. The mechanism for example, comprises either piercing means or
peeling meIRYESBEEIZVNE stheceatlirgy Groientp e vdticiese thenshstdnpaipiorated feweloroy
medicamenyaigtbgseliberated from the open blister pocket(s) for inhaled delivery to the patient.
30

10 Technical field

The present invention relates to a medicament dispenser device incorporating a
manifold for dispensing dry powder medicament, for instance from a blister pack
form medicament carrier. The manifold assists effective release of medicament

15 powder for inhalation by a patient, for example from an open blister pocket to a
mouthpiece of the dispenser, and thence for inhalation by a patient.

Background to the invention

20 The use of inhalation devices in the administration of medicaments, for example in
bronchodilation therapy is well known. Such devices generally comprise a body or
housing within which a medicament carrier is located. Known inhalation devices
include those in which the medicament carrier is a blister pack containing a number
of blister pockets for containment of medicament in dry powder form. Such devices

25 typically contain a mechanism for accessing a medicament dose by opening one or
more blister pockets. The mechanism for example, comprises either piercing means
or peeling means to peel a lid sheet away from a base sheet of the blister pack. The
powdered medicament is then liberated from the open blister pocket(s) for inhaled
delivery to the patient.
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WO 20071068 OPCVGB2006/004623 Inhalation devices of the type described above
comprise an akamentogenerally referred to as a manifold, for guiding airflewit@uasotse04p230r
more open blister pocket(s) for liberating the powder contained therein; and subsequently
guiding that liberated powder to a mouthpiece for inhalation by a patient. It is appreciated that
the S characteristics of the manifold are impoilant in both ensuring effective liberation of
powder and in subsequent guiding that liberated powder to the mouthpiece. The Applicant
now appreciates that the form of the manifold can affect the particle size characteristics of the
liberated metisiativentieoivderofvitiehtgparaeissiititat atoid komprise be pllamasategboaliylly
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the FP Fraction of 15 the liberated powder that is made available at the mouthpiece for
inhalation KaTRARRIGE A i Rapeld tRee ABPRIEAR! B RS ARSHTIRE RISHE e #haratied 6.g.
FP fractionpfwispenged soedizpusanguiaingenacibdigtidn pivest by tisenting gisonuch as
possible, 20 all air flow entering the dispenser device in inhalation use to a manifold, which
manifold communicates with an open blister pocket for liberation of the medicament powder
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the dispenser device in inhalation use, is directed 25 into the manifold via a chimne
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one blister pack, the dispenser device comprlsm? ] . .
15 the liberated powder that is made available at the mouthpiece for inhalation by the

'patient.

In one aspect, the Applicant believes that manifold performance (e.g. FP fraction of
dispensed medicament powder) can be improved by directing, as much as possible,

20 all air flow entering the dispenser device in inhalation use to a manifold, which
manifold communicates with an open blister pocket for liberation of the medicament
powder contained therein. In particular, the Applicant believes it to be beneficial that
the housing of the dispenser device is arranged such as to provide an air inlet
through which all air flow entering the dispenser device in inhalation use, is directed

25 into the manifold via a chimney component thereof. The use of such an air inlet to
direct airflow exclusively into the chimney of the manifold provides for good control
over the airflow entering the manifold and in turn, being directed at the open blister
pocket and hence, allows for good consistency and fine tuning of manifold
performance.
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(a) a housing; (b) provided to said housing, an air inlet; 10 (c) enclosed by said housing, a
dispensing mewhasisosdmothe dispensing of meclicatnent powder from areopeshiigiesspncket
of at least one blister pack receivable thereby; and 15 (d) associated with said dispensing
mechanism and in communication with said air inlet, a manifold comprising (i)a body,
20(H)said body defining a chimney having a chimney inlet and a chimney exit for directing
airdow from said chimney inlet to said chimney exit; (iii) the body further defining a chamber
having a chamber inlet and a chamber exit, 25 (iv) wherein the chimney exit and said
chamber irilet lie side-by-side each oth8ususlathatftlie mgaistiopen blister pocket of said
blister pack is positioned adjacent thereto said airflow may be directed from the chimney exit
to the chamber inlet via the open blister pocket to entrain said medicament powder 30and

enable tran4S6RIEHRAEr anenesaptiodf theninvendnarthnse isarayidsr @ maadirarosniedispenser

device suitable for the delivery of medicament powder from an open blister pockst of
5 atleast one blister pack, the dispenser device comprising

(@) ahousing;

(b)  provided to said housing, an air inlet;

10
(¢}  enclosed by said housing, a dispensing mechanism for the dispensing of
medicament powder from an open blister pocket of at least one blister pack
receivable thereby; and '

15 (d) associated with said dispensing mechanism and in communication with said
air inlet, a manifold comprising

(i) a body,

20 (i) said body defining a chimney having a chimney inlet and a chimney
exit for directing airflow from said chimney inlet to said chimney exit;

i) the body further defining a chamber having a chamber inlet and a
chamber exit,
25
(iv) wherein the chimney exit and said chamber inlet lie side-by-side each
other such that when said open blister pocket of said blister pack is positioned
adjacent thereto said airflow may be directed from the chimney exit to the
chamber inlet via the open blister pocket to entrain said medicament powder
30 and enable transport thereof in the airflow from the chamber inlet to said
chamber outlet,



WO 2007/068900PCT/GB006/004623 wherein during inhaled use of the dispenser device by

a patient, the qiglgyyigsghi@wn into the chimney of the manifold solely throwgh the>@ic/ioiets
provided to the housing. 5 There is provided a medicament dispenser device suitable for the
delivery of medicament powder from an open blister pocket of at least one blister pack. The
medicament dispenser device comprises a housing, which can have any suitable shape or
form. One preferred form is that of a shell-like housing formed by a 10 mating assembly of two
shell halves, which may either be hinged or alternatively, fully separable one half from the
other. The housing is formed from any suitable material, but most typically comprises a plastic

polymeric ial that.is relatively robust but.is also readily manufactured by a yolume
manufactu%ggﬁ%ggén%%ﬁﬁieeﬁéﬁsﬁrﬁ)g?léep(r%%gg Wi e\gﬁéa? iAISE nlté, %/8?85%%%@%“
form of a hdécoihratbisnpley ifdbrereaniieldsdel thprogiuthe withtehpibvided thdbsihgudihg. air
inlet is suitably positioned such as to locate in a position that would not typically be covered or

blocked gé)_tég the fingers and/or thumb of a user during normal use thereof. The air inlet is
Vv

suitably BPaleBNAE B)edjsrinsstivei§RRBSST olsiicr atuitalle iplickhacetelven «afto
prevent bloghege-ansio ptavTEnroemsiRTBINe e ptvet BiThEBER RS PREtiSULRIEK.

contaminants thereto. Enclosed by the housing, there is provided a dispensing mechanism for
the dispensing of medicament powder from an open blister pocket of at least one blister 2,5
pack receivhbie theditamerdtalispsinseitatbyidis pesrsipris ase chdwissingarepicvidad byatiee ster
description sfsseelalieeh Wil {550 ISREMSHIR PRI TN ﬁ%@%mmai%fﬂgm {aehalf
communication) with the air inlet, there is provided a maﬁ}o d. 30 51 W\é
10 mating assembly of two shell halves, which may either be hinged or alternatively,
fully separable one half from the other. The housing is formed from any suitable
material, but most typically comprises a plastic polymeric material that is relatively

robust but is also readily manufactured by a volume manufacturing process.

15 The housing is provided with an air inlet. This typically takes the form of a hole or
holes of suitable shape and size provided to the wall of the housing. The air inlet is
suitably positioned such as to locate in a position that would not typically be covered
or blocked up by the fingers and/or thumb of a user during normal use thereof. The
air inlet is suitably covered at least in part, by a protective grille or other feature

20 which acts such as to prevent blockage and/or to minimize undesirable entry of dirt
and other particulate contaminants thereto.

Enclosed by the housing, there is provided a dispensing mechanism for the
dispensing of medicament powder from an open blister pocket of at least one blister

25 pack receivable thereby. Details of suitable dispensing mechanisms are provided by
the later description.

Associated with the dispensing mechanism and in communication (i.e. fluid / air flow
communication) with the air inlet, there is provided a manifold.
30



WO 2007106340PCT/GB2606/004623 The manifold comprises a body that is generally sized

and shaped foygepeiistyo® medicament dispenser device, of which it typigati:eommgiiaesa
component part. The manifold itself may either be comprised as a single, integral component
or as a subassembly or part of an adjacent component, and is typically formed as a moulded
5 part. In aspects, the manifold is either integral with or separable from the other components
of the medicament dispenser device. In one aspect, the manifold is provided as a separable
snap-fit component to the medicament dispenser device, 10 and the manifold and/or

e cispon e e, o (115, Sy, e AN 5 Aange e
ispenser device) to enable this mode of fitfin it the . manjfald is. arranged, f
receipt by H'ﬁﬁ’é‘iﬁgé‘?ﬁfeﬂfs@%%s%‘?v&@lié‘%{ Qh@ RSBQE@}‘. %mqgsm%eér%gm%te ﬂ%}gqghog'e
mouthpieceiprifthie tsdivenuéithedicamempiisethated singlehjntepeaiaamannent epeaiagub-
station, at which an open hlisie 'itjlﬁ Q! i if Hagat
which its rﬁggﬁ:@r%&nq?cgﬁaeﬁ{sgrrﬁagé %teg}:cess gﬁe%rﬁ’g %ﬁﬁﬂ)ﬁ)ﬁ.ﬁéﬁgﬁﬁ%ﬁeﬁﬁgnﬁgﬁ%d
providedwighrtsnap-fit features to enable snap-fitting thereof to the mouthpiece such as to form

a snap 20 fitted manifold and mouthpiece sub-assembly. The body of the manifold defines a
chimney that has a chimney inlet and a chimney exit

inlet (e.g, 48 ARRGAISf B'!%iéﬁ?ﬁﬁ?yaﬂ%n?%%eﬁfggﬁﬁo&ftﬁ;g‘éilr? .%%%Elé?rﬁ%@‘ha%ﬁg tco& E%gg
that airfloneE@ipdiengd chimmendoieiiethedtdponsey esitice. In one aspect, the manifold is
provided as a separable snap-fit component to the medicament dispenser device,
10 and the manifold and/or medicament dispenser device.is provided with snap-fit
features (e.g. located on the body of the dispenser device) to enable this mode of

fitting.

Suitably, the manifold is arranged for receipt by a medicament dispenser device at a
15 location that is intermediate between a mouthpiece for the delivery of medicament in

inhaled form by a patient; and an opening station, at which an open blister pocket of

the blister pack is presented to the manifold (i.e. at which its medipament contents

may be accessed and entrained). Suitably, the manifold is provided with snap-fit

features to enable snap-fitting thereof to the mouthpiece such as to form a shap-
20 fitted manifold and mouthpiece sub-assembly.

The body of the manifold defines a chimney that has a chimney inlet and a chimney
exit. In use, air is drawn through the chimney inlet (e.g. as a result of patient
inhalation) to create airflow therein. The chimney acts to direct that airflow from the

25 chimney inlet to the chimney exit.

The body of the manifold also defines a chamber that has a chamber inlet and a
chamber exit. Air and medicament powder entrained therein (see below) may be
drawn through the chamber inlet to the chamber exit. A mouthpiece generally locates

30 adjacent to the chamber exit. In one particular aspect, that part of the body defining
the chamber exit and the mouthpiece comprise a common component.



The body of the manifold also defines a chamber that has a chamber inlet and a chamber exit.

Air and medicginenireweer entrained therein (see below) may be drawn glagabibBo4623
chamber inlet to the chamber exit. A mouthpiece generally locates 30 adjacent to the chamber

exit. In one particular aspect, that part of the body defining the chamber exit and the
mouthpiece comprise a common component. WO 2007/068900PCTIG82006/004623 The
chimney exit and chamber inlet He side-by-side (i.e. adjacent or dose to) each other such that
when said open blister pocket of said blister pack is positioned adjacent thereto the airflow
may be directed from the chimney exit to the chamber 5 iniet via the open blister pocket to

patticles fo HIE-TIRLRAY R RATORT 7 (e RGP L B A EPB ey FREN
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of medicament from more than one open Dlister pocket at a time. Typically, one chimney exi
and one Ehia¥abuidring greg blisteppesietiicianirpin e edigapenseqysied sontante eereplen
blister pockgfadspbhBramsBeL ihsineantielddprom isarHiRs!fR itlerssyimapledifrtAgHirflow

dispenser device for the delivery of medjcament powder from an open blister pocket of each

of plural bliERINJARIAMPER AHFHIA s TPARG IS pairings of chimney exit and chimney

inlet, each said pairing associated with an open blister pocket of one of said plural blister
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exits and agaQfiatest chapBRshlyIstmearaying fidlabysigaRarBii®ien blister pocket at a
time. Typically, one chimney exit and one chamber inlet lying side-by-side will be
provided to dispensé powder from each open blister pocket.

15 In one aspect, the manifold herein is suitable for use in a medicament dispenser
device for the delivery of medicament powder from an open blister pocket of each of
plural blister packs, the manifold comprising plural pairings of chimney exit and
chimney inlet, each said pairing associated with an open blister pocket of one of said
plural blister packs. Thus, for example in a preferred medicament dispenser device

20 herein arranged to dispense powder from a pair of open blister pockets, each one of
the pair associated with a single elongate strip form blister pack, the manifold will be
provided with a pair of chimney exits and associated chamber inlets, each lying side-
by-side each other.

25 The medicament dispenser herein provides that airflow is drawn into the chimney of
the manifold solely through the air inlet provided to the housing. That is to say, all air
flowing into the manifold does so via the air inlet and the chimney of the manifold.

Thus, during such use the patient inhales through the mouthpiece, which creates
30 negative pressure in the manifold, which causes air to be drawn from outside of the
dispenser device through the air inlet and into the chimney of the manifold. At least



25 The medicament dispenser herein provides that airflow is drawn into the chimney of the

manifold solelwthsessaigsdae air inlet provided to the housing. That is to sayp @@ biRywiaginto
the manifold does so via the air inlet and the chimney of the manifold. Thus, during such use

the patient inhales through the mouthpiece, which creates 30 negative pressure in the
manifold, which causes air to be drawn from outside of the dispenser device through the air
inlet and into the chimney of the manifold. At least WO 2007/068900PCTIGB2096/004623
part of that airflow is then directed from the chimney exit to the chamber inlet via the open

blister pockeiatd efrthatraktfiewnie dicamitricpmivesh chotetitariby eedf té>tedeshbibErentit intethe
provides th ' | ntry. point for air. flow into the medicament dispenser device,
and particufgﬁ%zoﬁﬁgeBﬁ%‘egﬁﬁeﬁk&%‘(gﬂe uﬁ#& W%’%B%ge% ngetﬁ‘ltssp ggﬁg)fzevice by a
patient. Thus, suitably no other air inlet or other air entry point is provided to the housing and
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other means. to in one aspect, all of the airflow drawn through the ‘air inlet and into th
chimney df {REHEEAIRIIN S BRER i AeMice AadrRatinriFd tathe o Res Sigienskehskiingin
another prefahisiddape s fiaydivpent Heiolsl geoaaeiy Thasanaesi§udital eilnist or

proportion of the airflow entering the manifold through from, air inlet to the 15 chimney thereof
is directed vﬁ%“t] reagh?rr}\?%go&*lt'%@\&%\@f @1{9 gb%rh% P@r%ﬁ&%@gﬂaﬁﬁ? o?{g\ﬂfs]#cﬂe bleed
holes are priglédivelpainkght taeriehitn ey emdytbéaisidbair soateimh by ey dthiefloveanay be

directed into the chamber to disruptively impact the airflow that transports the entrained

medicament powder. 20 Suitablﬁaﬁf)rom 3 to 50%, preferably from 5 to 25% (e.g. about 20%) of
the total HriB PR RIRRF IR TR RIERVLERWB D EHENdh® AitdRIaReyinte faer shimnatead

via the chintheyrexiiftoavisr tioheirepaitl vis enathricyskihenas. ofaiisieapihaetniet into the
chamber. That is to say, from 97 to 50%, preferably from 95 to 75% (e.g. about 80%) of the

total airflow is directed through the one or more bleed holes 25 into the chamber The manifold
herein is sultiaieotbeu peeferiat cdipach dvavdispg river tavifeldgeticbtipdspatienybdeatichstimto

create the aip{jows 301 RIRcsh AR FRINSRR MG WR!nanifold through from air inlet to the
15 chimney thereof is directed via the chimney exit towards the open blister pocket.
~ Preferably, one or more bleed holes are provided between the chimney and the
chamber such that bleed airflow may be directed into the chamber to disruptively
impact the airflow that transports the entrained medicament powder.

20 Suitably, from 3 to 50%, preferably from 5 to 25% (e.g. about 20%) of the total
airflow entering the manifold through from air inlet to the chimney thereof is directed
via the chimney exit towards the open blister pocket and thence, via the chamber
inlet into the chamber. That is to say, from 97 to 50%, preferably from 95 to 75%
(e.g. about 80%) of the total airflow is directed through the one or more bleed holes

25 into the chamber '

The manifold herein is suitable for use in a medicament dispenser device in which
the patient breathes in to create the airflow and bleed airflow through the manifold.
The manifold and medicament dispenser device herein is designed to be suitable for
30 use by a patient (e.g. asthmatic) with relatively poor breathing ability. A typical



The manifold and medicament dispenser device herein is designed to be suitable for 30 use
by a patient (exm setaediie) with relatively poor breathing ability. A typicalpd¥@B2006/004623
2(07/068900PCIMB2006/004623 asthmatic patient might achieve a flow rate of around 80 to
100 litresismin through a medicament dispenser device. Typically, the manifold provides an
airflow resistance of 1 to 6 kPa (e.g. 2-3 kPa) for 5 a typical airflow entering the chimney of 60
litres / minute, at which flow rate around 10% of the airflow is directed through the open
pocket. The airflow entering the chimney may also vary, typically being from 30 to 100 litres /
minute. It witldgenaiiy peliatHight mstsevens AoRsrte diraR angl 301oraoD sekisvahlehkyuat @
patient depends. upon lﬁ th the level qf airflow resistance of the manifold and/or medicament
dispenser d&ﬁ?&"é’w&? sty Xlﬁﬂty (respiratory effort) of the patient. As will be
appreciated from the later description, the one or more bleed holes provided thereto may in
particular, 0 i irflow: kesi [ eAif
resistvity of { et VL e o BYeeR i B T eI I for
dividing tie 3&(RifalraibioN wripiagdnrdnbmey /RFE0 Hyené mbwiatatxhiele §onimpte arpund
airflow resis{iyiy of the mamniipitsanedetanadicagiethdispenseosiaticeHs aameidlyreairiable
because it enables the §)a ient to take, a ﬁo dee freath antﬁggre%ﬁtran?ﬁort the medicament
particles (ascﬁ'gﬁ%}‘é'ﬂaf ?h‘@ﬁfsafy &&HE& ee fonf l'if )F“Fh Rross-sectional
area of the air inlet provided to the housing of the medicament dispenser device is greater
than (for ex d hal [ f | -sectional
area of any bul SR een At B e e 01 S G S I e B R

manifoldloT adeiisiepessisupppriathrde fvelohrirfnw reagtansy ofdaeenanieldapdiahe
cross-sectiqiabipiandit e s ibe m&mmﬁﬁﬂﬁaﬁliﬁg%%i%%ﬁ%ﬁaﬁy &#éand one

or more bleed holes; anﬁilh e cross-_secéi nal area of the chamber. The rationale for this is that

the patient. As will be appreciated from the later description, the one or more bleed holes
provided thereto may in particular, be used to control the overall airflow resistance of
the manifold.
15

The airflow resistivity of a particular manifold and/or medicament dispenser device
can be found by dividing the square root of the pressure drop (in kPa) by the flow
rate (in litres/min). Low airflow resistivity of the manifold and/or medicament
dispenser device is generally preferable because it enables the patient to take a

20 deep breath and thereby transport the medicament particles (as delivered from the
dispenser device) to the lung.

Suitably, the cross-sectional area of the air inlet provided to the housing of the
medicament dispenser device is greater than (for example, at least one and a half

25 times, preferably double) the cross-sectional area of any part of the manifold, which
incoming air will experience (downstream) in the manifold. Thus, the cross-sectional
area of the air inlet is suitably greater than any of the cross-sectional area of the
chimney; the total cross-sectional area of the chimney exit and one or more bleed
holes; and the cross-sectional area of the chamber. The rationale for this is that the

30 air inlet cannot therefore act such as to constrict or otherwige affect the nature of the
air flow through the dispenser device and thus, all control of air flow (and air



30 air inlet cannot therefore act such as to constrict or otherwise affect the nature of the air
flow through tRegispansandevice and thus, all control of air flow (and air p¥ecB2006/004623
2007/068900PCT/GB20061004623 pressure etc.) is as a result of the manifold geometry and
layout (including the selection of cross-sectional areas for any manifold part). It will be
appreciated that the exact orientation of the chimney exit and chamber inlet 5 will be
determined to an extent by the shape of the blister pocket, and the desired function of
entrainment of medicament powder particles in the airflow directed into the pocket. In one

aspect, the gpan hlisies pRokebas i SrRRIM% AIORCAERR) BRRfilayRRA (ReighiRene exit and

chamber inlet lie side-by-side and in use, are positioned above opposite ends of the elongate
oval open pBRStiBRAIErass B eGieNRLARRAS IR Sk EatHAF thaBhape and dimensions of the

chimney exit and chamber inlet will be determined to an extent by the shape of the blister

pocket, and,the desired function of entrainment.of medicame icles ip the,airflow through
the pocker. LAl EmERR Ch ey R e LR CRRrcst i T Sl R b i
improve FPVithdiodglerfoinadriocant extenkpyrtbe shammaddbe Hiistan poskabrardaihe desired
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chamber inlet define an essentially circular profile and have a diameter of from | -7mm,

particularly $18RACKSNKY PRSTIRSBREhdS90PREE AisiRlchaskRtRBs Rassnsr i elpadats, oval
envisaged ipebAfingrel W JiSFABY Ut HedaBBaabavitinlgd Keusidechedd®s and in use, are

crescent-shaped. Sujtaply, the chimney of the manifold herejn is arranged to create
turbulence iﬁgﬂgo ?#o%gﬁﬁﬁé’%%%%ﬁ %Pgﬁ&é?%% 1G) ggfntﬁgcgﬁﬁ?ﬁ% s arranged
such thatGn use, turbulent airflow is presented at the open blister pocket. Such turbulent

airflow assigsjf) the S BLAUPRIEBRALANGAPRHIcaMAY BRYHRH RN LPHIRSARARSY &I and

pocket, and thereby to assist in emptying of the pocket of its inedicainent powder contents. In

one aspect dtRMbAsINeNThRsdetarminas o aniexia o e soresr dibsLiRIRE Rtk els a8tk
in entrainmeny gbEiedTaditrmonchaaraidnt sTenddiincnbpartRieshitheengishtselipadie
mean velocly aIRIHISTEANS edeciRn g’ 5ot JNHRi) exit and chamber inlet can
15 improve FP fraction performance at the expense of increased airflow resistance and
potentially a reduction in pocket emptying performance. In one aspect, the chimney

exit and chamber inlet define an essentially circular profile and have a diameter of

from 1-7mm, particularly 2-5mm. Other profile shapes for the chimney exit and

chamber inlet are also envisaged including ovular, rectangular, rectangular with

20 rounded edges and crescent-shaped.

Suitably, the chimney of the manifold herein is arranged to create turbulence in the
airflow at the open blister pocket. That is to say, the chimney is arranged such that in
use, turbulent airflow is presented at the open blister pocket. Such turbulent airflow

25 assists in the entrainment of the medicament powder contents of the open blister
pocket, and thereby to assist in emptying of the pocket of its medicament powder
contents.

In one aspect, the turbulence arises as a result of the creation of shear stress, which
30 assists in entrainment of the medicament powder by the airflow. Shear stress is
generally defined to mean velocity gradient normal to the direction of airflow. Thus, a



WO 2007/068904PCT/C820%/W)4623 region of high shear stress (‘high shear’) is one in

which there is\ag8al@tivedyolprae velocity gradient over a relatively short disja6gpRigkigsence
of such turbulence can be particularly beneficial where the 5 medicament powder comprises

non-cohesive powder components (e.g. one that is non-sticky or only loosely associated e.g.
non-agglomerated). The well-known Carr Index may be used to quantify the cohesiveness of
a particular powder for delivery by the manifold and medicament dispenser device herein.

Methods for measuring Carr Index are described In the following references; Car, R L (1965)

Chem Eng 18gi{1oflage dkgaiCaresk thidgRen-aMem & iR dRidaarRdiidelatively large
Pharmaceutlcg: Tthe S%enge of Do%aa%,e Fo%%lg%igfd. Aulton, M E, Churchill Livingstone,
New York. IN% %%\95% EHePR 3 lé(ﬁbfl dd? &% at the open blister pocket by

providing plural chimney exits to the chimney, each of which directs airflow at the open blister

15 ket. | ' t | [ it (ti that i
ot aifon s B At (A e o D e R g e e

interactiol, MeSIGRIRENERAVASS GABIEIRE HTCeOhRs e Aeiipictompensniaity/posigohat it
an angle (%@iaéﬂ&)t%s%ﬂwqwewhﬁﬁa&igt&t%%%wé:%@Pa&‘éo%QEhrBf slefiaisireBarr

1200 to 60. 20 In another as%]ect herein, turbuient flow is created at the open blister pocket by

shaping the! BAFRABSYAPRIAS ﬁ?n‘i’é?'éwﬁsﬂﬁ? GRIRSNERESS Ll Re BRAIFHIAN Povesies foxrdelivery
aspect, the bhitheayianiididr afdnmeyieaiie st dispanss depics heesnhelpethirlg fupFiRediEhg
airflow that |s_ipherensly tur _In a further, aspect herein, an obstacle is tloped within
the chimneyegragﬁﬁé%ér?c%%?ﬂéf aexih %%iiorllfop i'\')gI)}F%Freeg ec §Sh§ft1)a-'r|rnearl'al(r$§)§v§5lﬁﬁ() e E1ng
particulatladi#ét), regeckeideaoRdiv(d8pFe GhrmifereiG(20 wapes §Roertk B hvitmiaceidicsiTiney

and/or at the§BHBERY BY¥gHIHRY HIB & EAVARREHOP ARG AR UIRHJ SIS\ Migdhshear

30 stress.

In one aspect herein, turbulent flow is created at the open blister pocket by providing
plural chimney exits to the chimney, each of which directs airflow at the open blister
15 pocket. In one particular aspect, the plural chimney exits are positioned such that in
use, plural airflow jets are directed towards each other to produce a turbulent (e.g.
high shear) interaction. The plural chimney exits (and hence, plural airflow jets) are
suitably positioned at an angle (0) relative to each other wherein 0 is typically from
150° to 30°, preferably from 120° to 60°.
20
In another aspect herein, turbulent flow is created at the open blister pocket by
shaping the chimney and/or chimney exits to produce a non-linear airflow. In one
particular aspect, the chimney and/or chimney exits are shaped to produce a helical
(e.g. vortex-like) airflow that is inherently turbulent.
25
In a further aspect herein, an obstacle is positioned within the chimney and/or at the
chimney exit to disruptively create a non-linear airflow. In one particular aspect, a
crosspiece or divider (e.g. knife-edge form) is provided within the chimney and/or at
the chimney exit to disrupt the airflow and to produce turbulent regions of high shear
30 stress.

10



WO 20071068900PCTIG1320061004623 Suitably, the chimney of the manifold herein is
arranged to Cregiede@as of acceleration or deceleration in the airflow at tbg,eResdAREE
pocket. That is to say, the chimney Is arranged such that in use, accelerating or decelerating
airflow is presented at the open blister pocket. Such accelerating or decelerating airflow
(whether turbulent or not) assists in the entrainment of the medicament powder contents of
the open blister pocket, and thereby to assist in emptying of the pocket of its medicament
powder contents. The chimney exit and chamber inlet may each comprise one or more simple

10 openingfs%(dﬂmmpetwea)iﬁrn@lyemm@!wahmaeﬁ&aﬁrt@_gdﬁ%g%@ HeAYRatRreuilers of
thereto including, a 'cross-piece’, (e.qg. cruciform-shape rovide e opening(s) of one or
bo?[hetﬁelreo%?ék%ﬁ@?%%’pé%?ﬁhé?ﬂi%'Ehk %B@%ﬁﬂ@@aﬂ%m & rpfﬁgéhn%(' '.s to say,
side-by-sideths ebivineyhés a;rengenh sophothbé inthsetoateaienyting sist deitieliratieg uhdinenis
for (i) the chj it M ieisige [ er e ore
pleedt oles P set o, A o Ohot htor DB oo LB AEr i P ek loraeE Siiay
20 The mantRthErci PRl < that)erssistedibaiciiiainmende tharaneicamentipoveder
chamber by qairfiemisiegmehspenambier inbekes, mqharebgwaﬂe&@ne&w&bﬁe%&@%6Pf

passages / channels) are preferably provided between the chimney and the chamber such
that bleed aﬁﬁ&?ﬁﬁ%ﬂ?@ﬁ?@@@& %r/?t%[?ﬁ thamber to disruptively impact the airflow that
carries the entrained medicament powder. The 25 presence of so-located one or more bleed

holes impro the: ILperf . fracti formance) of the manifold. In
particular, it\i‘g%e%nﬁé@é% fo!srR 'ﬁ]egé?;e air g\?v@%roﬂp%&b g%bfgeg;rﬁpuﬁs e(.)g?.etoocrlemggegrgﬁnaﬁleeor

de-aggloticPRANIRITHEC AREHEEIh et RitaTRatvebwiicrsnapis chraindeaBoen mavibelarovided

exposing thenepstainRIINeSiae185s pryvde(dqregirine mi-SHigseaT ArNE8LLE NS JDARSHS
of the introdufction of thef1 bleed ?II‘ﬂOW from the chimney to
of one or both thereof.

Suitably, the chimney and chamber of the manifold are arranged to be side-by-side

15 each other or one on top of the other to thereby, assist with the requirements for (i)
the chimney exit and chamber inlet to lie side-by-side each other and (ji) for one or
more bleed holes to be provided between chimney and chamber, as now described
in more detail.

20 The manifold herein provides that entrained medicament powder is transported via
the chamber by airflow from the chamber inlet to the chamber outlet. One or more
bleed holes (or passages / channels) are preferably provided between the chimney
and the chamber such that bleed aiflow may be directed into the chamber to
disruptively impact the airflow that carries the entrained medicament powder. The

25 presence of so-located one or more bleed holes improves the overall performance
(e.g. FP fraction performance) of the manifold.

In particular, it is beneficial for the bleed airflow to promote the break up (e.g. to de-
aggregate or de-agglomerate) of the entrained medicament powder in the chamber.
30 In particular, exposing the entrained medicament powder to regions of differential
force arising as a result of the introduction of the bleed airflow from the chimney to

11



WO 2007/068900PCT/GB20061004623 the chamber assists in promoting the desired powder

break up in theyghamessobhe promotion of such break up can be particulgiptegnefigialavhere
the medicament powder comprises cohesive powder components (e.g. one that comprises

particles that tend to associate with one another or one in which the particles are 5
agglomerated), Where one or more bleed holes are provided, it may be appreciated that in
use, the total airflow entering the chimney of the manifold is 'separated’ into that portion which
is directed to the open blister pocket to entrain the medicament powder and 10 that portion

whicg is gireﬁ&ﬁﬁﬁﬁmfbﬂ?,%wm Wﬂﬂfﬁﬁglgﬁéjdﬁgﬁ?@m{ﬁ@f @iéaw}]ﬁ)rmm@wmyebﬂ@
tuned to determinge the percen € .01 total alrriow onsytute cnhoO e 'separated’
portions and [[%n,gﬁg%byfjﬁ%%n rr%ﬁrl?e%n(fﬁa BPn‘?é'ﬂa'ﬁH&&rtP&?ﬁﬁ? VYQ"Wﬁi ?p'??gpf%ﬁment
manifolds (ipoludinganosdsde stotmsivbypeadier pateunmititidatipnend/ (es/30a6RIsvE0patides9,
WO 02/102fdd d3sAre. SbedhAre Ry © 3-% &h@P'@Flo}\%G’ﬂPQNA\Q{:Q %@f@%ﬁh@éo are

94/11044, US-A5,590,645 and US-A-5,113,855) have been described to comp eed
holes to écﬁﬁﬁ%@?@*?ﬁ’éuthpiece element, all of these prior art manifolds are designed in
use, to draw !deed air through an air inlet which communicates directly with the external

environment (j.e. from the outside). ontrast, the manifold herein as provided with one ore
ot bloo TS S, LS e DTan A B GO ol 72X B ARMERD R U Wia Haanas
be via the chitaheirflodicmtbdngatiie tohisepey atvé' e rtaieifeldfiswsepaemtedparidlister portion

directed ol b . ” o bloa: o INERt p
2 one or niah e RS NS GReF BT A o Tredicah B ddP 208
percentalfe i Bortion whiehtistdiasied dnmyghciie ong trenvimblepribaies e ligsssaibidhe

Suitably, thenaRrd rmaﬁ gefideolgmate Ry ayiischine wall E&eéwy@nm%@aiaaﬂf%aﬂﬁﬁtas
a divider betweep) the chimney and the chamber. Suitably, the chimney and W

2007/06890TOEHFAER 5566/ 60 H5S 11SERIAIRB P LHINS 21 onHRAT SR %Waﬁqreﬁéoé‘? Siaing of

and more predaitdblypalifofnibargane or more bleed holes are provided to said common wall The
one or more bleed holes typically have a total cross-sectional area (Le. the
15 Whilst prior art manifolds (including those described by earlier patent publications
WQ098/30262, W098/11929, WO 02/102,444, US-A-2,587,215, US-A-5,383,850, EP-
A-1,106,196, WO 94/08552, WO 94/11044, US-A5,590,645 and US-A-5,113,855)
have been described to comprise bleed holes to a chamber or mouthpiece element,
all of these prior art manifolds are designed in use, to draw bleed air through an air
20 inlet which communicates directly with the external environment (i.e. from the
outside). By contrast, the manifold herein as provided with one ore more bleed holes
between the chimney and chamber requires all airflow into the manifold to be via the
chimney, which then acts to 'separate’ that total airflow into an ‘open blister directed’
air portion (via the chimney exit and chamber inlet) and a ‘bleed’ air portion (via the
25 one or more bleed holes to the chamber). Good control over the amount of bleed air
and percentage thereof (relative to the total airflow entering the chimney) is therefore
possible.

Suitably, the one or more bleed holes are provided to a wall that is common to (and
30 acts as a divider between) the chimney and the chamber. Suitably, the chimney and

12



5 cross-sectional area of all of the bleed holes added together) of from 1-35 mm2, preferably

from 10-30 mrjd m@aispsgferably from 15-25 mm2.The one or more bleedgplegieine
any suitable profile including oval, circular, D-shaped and elongate slot, 10 in one aspect, the

one or more bleed holes are circular or ovular and each bleed hole has a diameter of from 1-7
mm, preferably from 2-5 mm. In another aspect, the one or more bleed holes are D-shaped
and each has a maximum diameter of from 1- 10mm, preferably from 3-7mm. In another
aspect, the one or more bleed holes comprise or consist of elongate slots and each has a

:cengtf(w) ffzfrothellehamberlﬁprefara&uﬁfmll@ﬁmﬂ}éhat\/&diklﬁ gwxlw%ﬁeaﬁéfbﬁggfwﬁbbﬁ |
rom -ZMy. [ WO elongate slot form blee €s arranged In paralie
Be 8%‘@’%‘% lg%%gesrﬁjﬁgg :gr?/ pro&ufﬁcﬁ?bseapéquﬂ g

fashion are provi between the chimney‘an e parallel elongate slot
form bleed holes are arranged to be parallel to the air flow within the 20 chamber. In one

aspect, the gpg hBYE RiseIBioks ﬁafapr%ﬁs&,aﬁmeat Qs [Se?gc%é% BRAOLRE gggqﬂ?ey

exit and/or chamber inlet, 25 In another aspect, the one or more holes are spa rom

the chimneyPEEE RGNS A i it of iR digethhialescasddedl trostned rah fienbldeib Hors,
S ey oo G L o
least 30% of the length of the chamber measured from the chamber inlet to the chamber exit.
30 WO 20%8%@&%%‘?&%3’0%%%@2@% 'SHQ‘%\EEQe%Y;lh‘é”(?HE%%ﬁﬂ%DSFtﬁB%%869“9
holes are dig@fted towards a wall of the chamber, thereby creating a region of high shear

close to that wall and causing the particles to collide with said wall, Preferably, the overall
geometry of the chamber is arranged such as to direct the airflow into these regions of high

shear anfdNt@mecasRecbolisi g AR Rigedhelasisom Airsa sy drbinscting b ddeeas
at walls of thelgpaifeldiarierieyeRbAeRTSHAT PTRSIARGA RaHHE S HSR8MEr aspect, the

one or more bleed holes are D-shaped and each has a maximum diameter of from 1-

10mm, preferably from 3-7mm. In another aspect, the one or more bleed holes

comprise or consist of elongate slots and each has a length of from 1-20mm,
15 preferably from 3-10mm and a width of from 0.5-3mm, preferably from 0.7-2mm.

In one particular aspect, two elongate slot form bleed holes arranged in parallel

fashion are provided between the chimney and chamber. Preferably, the parallel

elongate slot form bleed holes are arranged to be parallel to the air flow within the
20 chamber. '

In one aspect, the one or more bleed holes are provided adjacent to (i.e.
neighbouring) the chimney exit and/or chamber inlet.

25 In another aspect, the one or more bleed holes are spaced from the chimney exit
and/or chamber inlet. Typically, the spacing of the one or more bleed holes from the
chamber inlet amounts to at least 10%, preferably at least 20%, more preferably at
least 30% of the length of the chamber measured from the chamber inlet to the
chamber exit.

30

13



Where plural bleed hoies are provided, these are suitably directed towards each other such

that the res
Preferably,
these regio

ultipg Bieeekiess interact with each other to create regions of 1(}@@31;39%0462_3
the overall geometry of the chamber is arranged such as to direct the airflow into

ns of high shear. Suitably, in use, the one or more bleed holes direct one or more

air jets to impact upon at least one internal surface of the chamber to create at least one zone
of high 15 shear thereat, greater than 3Pa at an air flow rate of 60 litres / minute for the air
entering the chimney. Suitably, in use, medicament powder from the pocket is directed into

said at leastiooacaspezt higk shear withidhthehasaenddreakdipasy reglemsesatalpafiiale

component
reduce the
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rawn across the open blister pocket. The provision o leed ho es may therefore
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30

ne or more bleed holes (good for

Where plural bleed holes are provided, these are suitably directed towards each
other such that the resulting bleed jets interact with each other to create regions of
high shear. Preferably, the overall geometry of the chamber is arranged such as to
direct the airflow into these regions of high shear.

Suitably, in use, the one or more bleed holes direct one or more air jets to impact
upon at least one internal surface of the chamber to create at least one zone of high
shear thereat, greater than 3Pa at an air flow rate of 60 litres / minute for the air
entering the chimney.

Suitably, in use, medicament powder from the pocket is directed into said at least
one zone of high shear within the chamber to break up any agglomerate particle
components thereof.

Suitably, in use, the at least one zone of high shear acts such as to reduce the
deposition of powder on said at least one internal surface of the chamber.

It will be appreciated that the provision of such one or more bleed holes also results
in reduced airflow resistance because a proportion of the airflow (as originally drawn
into the chimney) is not being drawn across the open blister pocket. The provision of
bleed holes may therefore potentially impact the effectiveness of emptying of the
open blister pocket of its medicament contents. A compromise between the creation
of regions of accelerating airflow by providing one or more bleed holes (good for
powder break up in the chamber) and the reduction of airflow resistance (and

14



powder break up in the chamber) and the reduction of airflow resistance (and WO

2007/068900R 4635643961 004623 potentially impacting upon pocket empiyings 34dmb4623
therefore be struck. As a general rule, the airflow resistance of the manifold should not be

reduced to below a level wherein pocket emptying is compromised at a minimum flow rate of
30 litres / minute for the air entering the chimney. Typically, the manifold herein is arranged
such that from 3 to 50%, preferably from 5 to 25% (e.g. about 20%) of the airflow entering the
chimney is directed via the chimney exit towards the open blister pocket. The remainder of the
airflow is therefentiatiytivipecting tupendmtie opaptiliste must kke micren bte athyaks fes drgengrato
the one or ed: ; . r | it
s desirable L A e S b Y el el
powder. In XPREIS ROFKPL SRPEINGAn RN RFeRtIsRAGT AnpintauB Ity sale/of 30 ditsranoninute
bleed hole(shpfiiBaimandalitbibrrhigchieve the desired level of airflow through the pocket
and/or airflow resistance and/or shear within the manifold, In use. It will be appreciated that
such tunir‘?g may take into account the cohesiveness or otherwise of the medicament powder
to be deliverEypitatiydhetmeamitoid ¢ldrel0 I8 deitinged suph ke rfloneed to50%4h prefearatie frataysbe

further promQtggdoi C apgt hape.is.arr f itself, tq create regions of
high differenrlfﬁa%gf(égg%é %@Eﬁ@%@éﬁ%ﬂfﬁ@ ?e"g?%'@%ﬁ%?gﬁ%‘?‘gﬁ%\éfrsr#gs ARV e
diameter anehénBaY g¥iigoMarda dhstenarmkilisien netkst alhiegramainden of éhairflpehis path of
airflow that idediopshstaidbaiAibimnaandLaiinadierpsisetaning dedipratbeayai igpd to

encounter Wtﬁg of the chamber. Such encounters with walls are always regions of high shear
e

(i.e. high'SpBNLAHBR P E%3d RRIps fedeestharmbel eenriE!derms wan &¥@aplihecs
speed is effeotnddy it &y debirablettiet asgealfloows eirbctek throngty the potkerthan popenoted in

the chambegﬂfoﬁggj:ﬁoﬁggwgrﬁr i ﬂ%rrranged such that regions of accelerating or decelerating

. 0 . : : .
airflow are creat erein. That IS 1o say, powder break up is promoted if an airway and

In aspects herein, the size and/or location of any inlet, outlet and/or one or more

15 bleed hole(s) of the manifold is tuned to achieve the desired level of airflow through
the pocket and/or airflow resistance and/or shear within the manifold, in use. It will be
appreciated that such tuning may take into account the cohesiveness or otherwise of
the medicament powder to be delivered through the manifold.

20 Additionally, powder break up in the chamber may be further promoted if the
chamber geometry and shape is arranged of itself, to create regions of high
differential force (e.g. high shear). Suitable regions of high shear may be created if
the diameter and/or shape of the chamber varies suitably along its length (i.e. along
the path of airflow that it defines) such that airflow and entrained powder flowing

25 therethrough tend to encounter walls of the chamber. Such encounters with walls are
always regions of high shear (i.e. high speed or airflow next to low speed of airflow)
because at the wall itself the airflow speed is effectively zero.

In another aspect, powder break up may be still further promoted in the chamber if

30 the chamber is arranged such that regions of accelerating or decelerating airflow are
created therein. That is to say, powder break up is promoted if an airway and

15



WO 2007/068900PCT/GB2006/004623 entrained powder experiences region of accelerating

or decelerating,gisflo&9.flowing through the chamber, Preferably, the ovgggllgeasmeiig.Sf the
chamber is arranged such as to direct the airflow carrying the entrained particles into these

regions of accelerating airflow. it will be appreciated that In use, the presence or otherwise of
accelerating or decelerating airflow in the manifold herein can depend on either the patient
inhalation profile or the manifold geometry. Thus, a patient inhalation profile that involves a
change from slow Inhalation to rapid inhalation will result in a ‘patient 10 created' region of

acceierating,aifloy. Qe AsLhaN Bl deeEIetEN AL SRR G
profile) results’in regions or slow moving airflow being created adjacent to reﬁgﬁ oﬁ?%st .
moving airflowingsimeuahidbreehampar. oP eferabhatiily MH! ArRSMSYCR), fie MARRTE Ray
be provideg,wilgdgaiueps £3/95 adapmer aaivas dapypiRethepdntrapeanpertitlapintctlmse
airflow pressure thereby 15 creating an 'acceleration’ from zero flow (Le, flap or valve closed)

to permitte@HORSPEALRIBAAATEBY). Suitably, in use, the manifold is arranged to modify
the effegt of a user's inhalation profile to increase the acceleration experienced by the powder

when it is gaerosolised 20 in the blister.pocket. Sui ' Hoigt ig 2 Q)
modify the?gfw tl% g B%ercs'al?]eﬁalghégn'%rgﬁétt(?%]n regiﬁﬁﬁc%ﬁﬁ%n experienced t?]e

powder asdetalesitinbraiglethdrchie beenbeitiRemiter b Hepeth oD st EhRanebgnt

propensity;fp2,Go¢F BBARS B IRNS HKHFBIP e ImatYe TREJO sepiarmpirtraativrmiprgfio: fibat
may suitably be created if the cross-sectional area (e.g. diamet rtiof thﬁ CQS‘l’ﬁ}bﬁr IS eaqfé?\ d
in the diredi¥P\ISHIBVENR0AR HEPabStRY AR RHiak, nﬁ%ﬁl@i !%%@

QL ilnalHrea Wilf mean that
the air hasadighEragiacity fucelRiivesifiow. ot tidethecdleratjenrfenial eaanteinatont
profile wil E%I%fr?);epgﬁé?{toRm?\rg%ﬂguyp%?f’fg?rresults in regions of slow moving airflow being
created adjacent to regions of fast moving airflow results a desired region of
accelerating airflow. Alternatively, the manifold may be provided with features such
as flaps or valves that open up in response to a particular airflow pressure thereby
15 creating an ‘acceleration’ from zero flow (i.e. flap or valve closed) to permitted flow

(i.e. flap or valve open).

Suitably, in use, the manifold is arranged to modify the effect of a user’s inhalation
profile to increase the acceleration experienced by the powder when it is aerosolised

20 in the blister pocket.

Suitably, in use, the manifold is arranged to modify the effect of a user's inhalation
profile to increase the acceleration experienced by the powder as it travels through
the chamber from the blister pocket to the patient.
25
Enhanced propensity for a given patient inhalation profile to give rise to regions of
accelerating airflow may suitably be created if the cross-sectional area (e.g.
diameter) of the chamber is reduced in the direction of flow. It will be appreciated
that a smaller cross-sectional area will mean that the air has a higher velocity for a
30 given flow rate. The acceleration for a given inhalation profile will therefore be

proportionally greater.
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WO 2007/06890DPa/0820061004623 Suitable regions of accelerating or decelerating airflow

also may be cigatagaistagymanifold if the cross-sectional area (e.g. diameigg)®fi6R sd¥aspber
is arranged to vary in diameter, for example to narrow along its length (i.e. along the path of
airflow S that it defines) such that airflow and entrained powder flowing there through
encounters a narrower cross-section or alternatively to broaden along its length (i.e. along the
path of airflow that it defines) such that airflow and entrained powder flowing there through
encounters a broader cross-section. 10 It will be appreciated that any such reduction of
chamber cross-sectional area will also result in increased airflow resistance, and therefore

may potentially impact the effectiveness of emptying of the gpen blister pgcket of its
medicameﬁtft’ééhl!éﬁ@;ﬂ'%@(ﬂﬁﬁ%@'@tﬁ&\ﬁé&?%ﬁﬂﬁg@ﬁg‘%@ s&cgﬁgﬁh nﬂ%ﬁgﬁBy]e

reducing chmksa Grase $e6keaatasaal (arss (eypaidestbrpak thz) anahiberciss mmgeaighavnto

ist 15 _potentially i [ t tvi f
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chambes intiett eitddefiabe)it SixehnivatitditBorhasnbecosiziond. powdeindmvéngsiwse therough
diameter Oéﬁ%shﬁ{g%eé iﬁa@%ﬁé@%@@&f&%#ﬁl%ﬂﬁiv@?Qg‘mmaﬁﬂﬁfgtﬂsaléﬁgme@@nal
abou -I6'm na

diameter o m). urther aspect, powder break up may be still further

promoted @ang dharmt iefrrirBawnibal it Apfinase SYGRHIARA AR SRR EO: Powder

created theesiing BrlristiRciah BRYSIpIHEa kiR de PERIBOISSLiorn airflow entrained powder
experiences mechanical obstacles on flowing through the chamber. Suitable mechanical

obstacles that may be provided to the chamber comprise or consist of baffles, propellers,
paddlegovnes) dnd semetidiedrita hesnativelyeduetBh aifachberesctrongypectionabaedivll

features (¢ g L APt AL RULRGHISD PURE A B HRASKHIRARIP HEIB IR it the
'effectiveness of emptying of the open blister pocket of its medicament contents. A
compromise between creating regions of accelerating airflow by reducing chamber
cross-sectional area (good for powder break up) and increasing airflow resistance

15 (and potentially impacting upon pocket emptying) must therefore be struck.

In one aspect, the diameter of a chamber of circular profile narrows from about 14-16
mm at the chamber inlet end to about 5-8 mm at the chamber exit end.

20 In another aspect, the diameter of a chamber is about 5-7 mm across its entire
length (as opposed to a conventional diameter of about 14-16 mm).

In a further aspect, powder break up may be still further promoted in the chamber if
the chamber is arranged such that mechanical obstacles are created therein. That is
25 to say, powder break up is promoted if an airflow / entrained powder experiences

mechanical obstacles on flowing through the chamber.

Suitable mechanical obstacles that may be provided to the chamber comprise or
consist of baffles, propellers, paddles, vanes and venturi forms. Alternatively, the
30 chamber itself may be shaped with features (e.g. with defined surface indentations or

protrusions) that provide mechanical obstacles.
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WO 2007(068900PCTIGB2006/004623 The manifold performance herein may be further

enhanced if thggnapfgdsbis arranged such as to delay the emptying of thegpgdigaimeitic2s
powder contents of the blister pocket. 5 In one aspect such delay is achieved by reducing the

amount of air that flows through the open blister pocket. Such reduction must not however, be
too pronounced since insufficient airflow through the pocket can prevent the complete
emptying of the medicament contents of the open blister pocket. Such reduction of 10 airflow
through the open biister pocket is achieved by providing the manifold with one or more bleed
holes positioned such as to ‘divert' airflow from the opened pocket. The manifold performance

herein may be enhanced where the manifold is arranged such as to delay the empté/én of the
medicamefbpomdeaif@dnrerforoianesiraeain paicKee UiiithelgisraascatdfeHity 17 ‘fgds

high sheargerrlaraling ansaep)any em&mmﬂerm&mmm@@wmmmmmen
if the pocket empties too early the powder to be broken up will have passed the through the
high differ&&iarBREYones before they are fully established so delaying the empiing of the

pocket will improve manifold performance by ensuring that more of the powder experiences a

20 regi f high shear. Suitably, th ifol inj t
emptying SRR ETHER SHE R CorE I 1] B e, e Mt fows,

rate throughrthemahioldpsrarhbisie(. @osisetusBusi L usEaR st o Skt NRRYRE P hyos5

the inhaling Bl LM WA RRHuRIRr difoN AfRSaLR NG ok selsar pyoberfiadunadplbts
generally desirabie that it has a value of between 5 to 45 |Itl’§ﬁ / mlnut%}frgferab!éém to 3
h

litres / mingraPtyin@sif bR resdiramml SAURNES Hthe\RPai QISFPLES HEl | l{?rlﬁll?grr%ity
of 30 mefligameentiesgrilyepen tistebyocket is achieved by providing the manifold with one

or more bleed holes positioned such as to ‘divert’ airflow from the opened pocket.

The manifold performance herein may be enhanced where the manifold is arranged
such as to delay the emptying of the medicament powder contents of the blister
15 pocket until regions of differential force (e.g. high shear / accelerating air) capable of
causing powder break up are created in the chamber. If the pocket empties too early
the powder to be broken up will have passed the through the high differential force
zones before they are fully established so delaying the empting of the pocket will
improve manifold performance by ensuring that more of the powder experiences a

20 region of high shear.

Suitably, the manifold herein is arranged such as to delay the emptying of the
medicament powder contents of the blister pocket until a predetermined flow rate
through the manifold chamber (i.e. not just through the blister pocket) is achieved by
25 the inhaling patient. Whilst the value for the predetermined flow rate may be fine
tuned, it is generally desirable that it has a value of between 5 to 45 litres / minute,

preferably 20 to 30 litres / minute.

Desirably, the manifold herein acts overall such as to enhance the uniformity of

30 medicament dose delivered thereby.
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WO 2007/068900PCI1GB20061004623 Desirably, the manifold herein acts overall such as to

increase the Fhgteshesn (ED) of the medicament powder that is made gyailaBRoaloaes
chamber exit / mouthpiece for inhalation by the patient, The ED is generally measured by

collecting the total amount of medicament powder emitted from the dispenser device for
example, using a dose sampling apparatus such as a Dose Uniformity Sampling Apparatus
(DUSA). The ED may also be expressed as a percentage (% ED) of the measured dose (MD)
contained within the particular blister(s) from which medicament powder Is liberated. Thus, in
this case, YEBrablyalthaatednifs|(ERMID) actHOWérdll isuttsiedshinctbesk HD BrltleaIdos8o

by weight, raply,mo 0 ight.. Desirabl nifold herein also a

vch as 16 L g.oh 12 FReE ke Hohtet BE o RES Sl e hE e T
chamber exiPyHRiBssISeeinGalatients heypatiephaiide B3 isigeneraly ineasansd &y actieetiop
emitted dosgieOtdeRl RiR6LiAN OF dafmEntNSRRICE HAREAT REFICISS WitparR&IVER Y itisd

Dose of aerosolised me,dicamﬁnt that is of "respirable” size, as compared to the total emitted

dose, A parttii % U512 8 $36BHNG FRPAIRNHS S Rt HPBR Linifeupiturienyiliag
The FP FradiipardEDy d0) 87y ThesHie calguhicdasqpessentage pbroerfagisteo PISEAER-

Thus, in thi Fractio ) i lat s (FPE/ED) x 100 %..It. is desired that th
FP Fractionﬁz .%lrsgél:; Iggg?Z 05@ \é\/ger‘%%!%,gge?g@my ﬁgre %rgfﬁlé)%r% %{/sttv?/ﬁgﬁlt%?%ewth'c
Emitted Do8eediqgangslcRaweeeialibpaptiedailinescimthisesandt Mafoltisphetellaed ae EED/MD)

Fraction may glsohaudsiinastas daareviags efé*eq?em@a%%%é@rw RN LML,
the partlcul%rﬁ%%g{és) from which medicament powder is liberated, Thus, in this case, FP

Fractionla\/l B as (FPF/MD) x 100 %. It is desired that the FP Fraction (MD) is at
least 25% by weight, preferably more than 30% by weight. 30 WO NOM

5900PCT/ 2006/004623 The manifold herein is typically provided (as onent part
thereof) toqaﬂgn&e%% %%%ltmd%gﬁ%%jsgre E?ér\]/ig(las%gfgg 3}};‘%@83{%’}8@&% %‘%?Eﬁ?f%%%ﬂaﬁﬁe
one or moré&Blétansstkesydentiiairig medicaveitatile dry thewchantben . exiin/omouktpistetfier
blister pack;qosmaises,pyatipigdisters for containment of medicament product in dry powder
form. The blisters are typically arranged in regular fashion for ease of release of medicament
therefroM. The blisters may have any suitable shape including those with a square, circular,

ovular or reCtentprar firedilparticle fraction of emitted dose” or FP Fraction (ED) refers to the
percentage of particles within a given Emitted Dose of aerosolised medicament that
is of “respirable” size, as compared to the total emitted dose. A particle size range of
from 1-6 pm is generally considered to be of “respirable” size. The FP Fraction (ED)
20 may thus be calculated as a percentage of the Emitted Dose (ED). Thus, in this
case, FP Fraction (ED) is calculated as (FPF/ED) x 100 %. It is desired that the FP
Fraction (ED) is at least 25% by weight, preferably more than 30% by weight of the
Emitted Dose of particles made available at the chamber exit / mouthpiece.

25 The FP Fraction may also be defined as a percentage of the measured dose (MD)
contained within the particular blister(s) from which medicament powder is liberated.
Thus, in this case, FP Fraction (MD) is calculated as (FPF/MD) x 100 %. It is desired
that the FP Fraction (MD) is at least 25% by weight, preferably more than 30% by
weight.

30
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The particular form including shape and crass-sectional area of the blister pocket affects the

airflow properiies2@ndsgsugicularly airflow resistance and pressure drop expsficswesiaidhe
open pocket when a patient inhales through the manifold herein. 15 By way of an example: a
typical close of medicament powder in a blister pocket is 1701 If the pocket took the form of a
sphere, to accommodate this dose it would have a radius of 11mrn and a cross-sedional area
of 8,0mm2 A flow of 60limin through an area of 8mm2 equates to an average velocity of
125m/s. The pressure drop due to this flow will be approximately equal to: Kp.i2 AP - 2

(where p ﬁﬂsf}ﬁE}sifa‘uéE&éﬁ&qyp%awimﬁaad/eéewoﬁﬁ&am pan thereaf) gapmetric

factor). For a sudden contraction from a large cross-section to 8.0n’imé, K= C%Fég%roxg SO
the pressuReaicHMAMtBisBEIRer BRyicedatisAERNIRSEH 'RERIVE BIRIRS T A, AgInG one or
cross-sectinpal BlieteKpsckéappsatanitgthegikssaont idrary pilertfordkPa WO
2007/068900PCT/GB20061004623 Thus, a pocket geometry with a 8.0mm2 inlet and a
8.0mm2 outlet would have a resistance of 15.3kPa at 60 litres/minute. The resistivity of the
pocket 1§ 4l 1. BFHEct CIB6D k) paik| conpriagsrassiipleirbfistarsk iy theviaRRstiche

= 4(2)10.08Rg; B 1 ertptal fgye. Bishasase of piblinennaatel |
suitable foﬁ%&gémgv%gﬁfnﬁv%iﬁlﬁa(%aﬁgﬁo{ﬁ:{a%rktghdevifcrg nz%s_(;%al e et in

GlaxoSmitfesir fashigndfaseasecpbiliersmafdnrsigpment there & bidters may have

any suitable shape including those with a square, circular, ovular or rectangular
profile.

10
The particular form including shape and cross-sectional area of the blister pocket
affects the airflow properties, and particularly airflow resistance and pressure drop
experienced at the open pocket when a patient inhales through the manifold herein.

15 By way of an example: a typical dose of medicament powder in a blister pocket is
17ul. If the pocket took the form of a sphere, to accommodate this dose it would

have a radius of 1.7mm and a cross-sectional area of 8.0mm2

A flow of 60l/min through an area of 8mm2 equates to an average velocity of
20 125m/s. The pressure drop due to this flow will be approximately equal to:

(where p = density of air = 1.3kg/m3, V = mean velocity =125m/s and K = a
25 geometric factor).

For a sudden contraction from a large cross-section to 8.0mm2, K= 0.5 (approx.) so

the pressure drop will be 5.1kP. For a sudden expansion from 8.0mm?2 to a large
cross-sectional area K = 1 (approx.) so the pressure drop will be 10.2kPa

20



hereinbelow, the medicament powder is more stretched out (not in a sphere) the cross-section
in the pocket ixénbagggasgn of 4mmz2 so the average velocity at 60litres/rpgyisyiosiddees 250
m/s. 15 For a simple inlet-outlet system (as above) the pressure drop at Wilms/minute would
be 61.2kPa, the resistivity would be 0.130 (kPa) 5 minute/litre and the flow for a pressure drop
of 2kPa would be 11 litres/minute (18% of flow). For a blister pocket suitable for use with the
well-known Diskus (trade mark) device, the resistivity would be about 0.15 (kPa)5 minute/litre
and the flow for a pressure drop of 2kPa would be 20 9.4 litres/minute (16% of flow of 60
litres/minute). In one aspect, the multi-dose blister pack comprises plural blisters arranged in
generally circular fashion on a disc-form blister pack. An example of azmedicament dispenser

device suithbiisfar pipietdegmesdiodineathomaer ish 0@ 1A BASKMS5rRHYet pHeHd fiaveid
the well-knwiaiRiskhaias (Fasle nakiaryigm@e sold by GlaxoSmithi<line Plc. In another

aspect, the blister pack is elongate in form, for example comprising a strip or a tape.
Preferably, the blister pack is defined between two members peelably secured to one another.

US Patentghos. 58004485, 87:2,30QAnck 515908451 05 Ba)“min/l so for a pressure
2007/065900PCT/GB2006/004623 name of Giaxo Group Ltd describe medicament packs of

this generairgpef AkRasthepiny, wsildkbr & R @YOAG TaddainvilisdR apeHin it total

comprisinggg@eling means for peeling the members apart to access each medicament dose.

In the case of a blister pocket suitable for use with the well-known Diskus (trade
10 mark) device as sold by GlaxoSmithKiine Plc, and as described in more detail

hereinbelow, the medicament powder is more stretched out (not in a sphere) the

cross-section in the pocket is in the region of 4mm2 so the average velocity at
60litres/minute would be 250 m/s.

15 For a simple inlet-outlet system (as above) the pressure drop at 60litres/minute
would be 61.2kPa, the resistivity would be 0.130 (kPa)>® minute/litre and the flow for
a pressure drop of 2kPa would be 11 litres/minute (18% of flow). For a blister pocket
suitable for use with the well-known Diskus (trade mark) device, the resistivity would
be about 0.15 (kPa)®® minute/litre and the flow for a pressure drop of 2kPa would be
20 9.4 litres/minute (16% of flow of 60 litres/minute).

In one aspect, the multi-dose blister pack comprises plural blisters arranged in
generally circular fashion on a disc-form blister pack. An example of a medicament
dispenser device suitable for dispensing medicament powder from such a disk-form

25 blister pack is the well-known Diskhaler (trade mark) device as sold by
GlaxoSmithKline Plec.

In another aspect, the blister pack is elongate in form, for example comprising a strip

or a tape. Preferably, the blister pack is defined between two members peelably
30 secured to one another. US Patents Nos. 5,860,419, 5,873,360 and 5,590,645 in the
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S Suitably, the medicament dispenser device is adapted for use where the peelable members

are elongate spgetpilgdsagfine a plurality of Medicament containers spacgghai@ngoiirdenoth
thereof, the device being provided with indexing means for indexing each container in turn.

More preferably, the medicament dispenser device is adapted for use where one of the sheets
is a base sheet having a plurality of 10 pockets therein, and the other of the sheets is a lid
sheet, each pocket and the adjacent part of the lid sheet defining a respective one of the
containers, the medicament dispenser device comprising driving means for pulling the lid

sheet and haﬁ%%\?eim,?mf_fap&&&ﬂb‘émaic%msﬁ@mesoamﬁ@ 1 3RENAShis

device of this type is the well-known Diskus (trade mark) device as sold by GiaxgSmithkiine
Plc, In one 285866t theedsidesr ivsyalvipEMSspWER @PhaRRiRY stalioneriBrIRIg iReslinth
blisters arerﬁ@ﬁﬁ@%i%d@hﬁ%ﬁ@%@?ﬁﬁb%@ﬁa@@!&é&&@%ﬁ@fﬁmé&mﬁ{dﬁtdrdssowder

:

medicament formulation; (b) a lid sheet which is sealable to the base sheet except in the

region of the blisters and mechanically peelable from the base sheet to enable release of said

inhalables tiSuptalylethe edbcivamerfodisplatizer, deviaeiis suldijeddfahoee avitéor daddpizpliet

have a lam ) SiafdaaiE! oGl I hadkdMeRtSeoRAmaNEr
t

of polymeriaﬁén@%%ﬁggﬂﬁ%%gs{gfggm 0 to 60 mlcreon, 0 The'base and ild sheets are

typically seehegad akagthaHenghaherspinihe davismRsipeRrRyided with ndedrearmissfor

where theyiaig3ingicaln RehssAkdrcaRCVISRE briQ 200 TS RANNRMETHARASS6108A 88 3ies
all. Thus, separate béal
I

d lid sheet f i d at the end of th

Siip. SualSyRBERIR R PRI A GRRoLY BTy bl RG0!

(100 incive gdckass hibers)n(mahdatixstofiee mfatb_e\simms ;imranﬁdttﬁ_ﬁl@eits athbnpnkehsamdzdflg/

AS TV test IRIBaRt ot 3f Yh IR ol aiing b S POBINE BnBF 1R CBONRAIABISE the
ected rrom t Ing of po

material se € group consis propylene (e.g. in oriented or cast form,;
standard ofmedieamesheispenser device comprising driving means for pulling the lid sheet and

base sheet apart at the opening station. An example of medicament dispenser
device of this type is the well-known Diskus (trade mark) device as sold by
15 GlaxoSmithKline Plc.

In one aspect, the blister form medicament pack comprises

(a) a base sheet in which blisters are formed to define pockets therein containing a
20 an inhalable dry powder medicament formulation; '

(b) a lid sheet which is sealable to the base sheet except in the region of the blisters
and mechanically peelable from the base sheet to enable release of said inhalable
dry powder medicament formulation,

25
wherein said base sheet and/or said lid sheet have a laminate structure comprising
(a) a first layer of aluminium foil; and (b) a second layer of polymeric material of
thickness from 10 to 60 micron.

30 The base and lid sheets are typically sealed to one another over their whole width
except for the forward end portions where they are typically not sealed to each other
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10 polyethylene (e.g. in high, low or intermediate density form); polyvinyl chloride (PVC);

polyvinylideneyeh iaes$5 DC); poiychlorotrifiuoroethylene (PCTFE); cyclig-elefinosoanbsmer
(COC); and cyclic olefin polymer (COP). Suitably, the lid sheet comprises at least the

following successive layers; (a) paper; 15 bonded to (b) plastic film; bonded to (c) aluminium
foil. The aluminium foil is typically coated with a layer (e.g. of heat seal lacquer; film or
extrusion coating) for bonding to the base sheet material. 20 The thickness of each of the
layers of the lid sheet may be selected according to the desired properties but is typically of

the order Qétf'gi[“ﬁ]{% 200, aHoH0 R PEHICHIRINS P RS @ R HIGORIoRE L RasER ey iatithene
y se

aspect, suitab ecie_d from polyester (non-oriented, 25 monaxial, or biaxial oriented),
ponarnide?B@I?bFB%y?l@ﬁe or PVC. In another aspect the plastic film is an oriented plastic film,
suitably selected from oriented polyamide (CPA); oriented polyester (OPET); and oriented

I I . The thick lasti ' icall
paricur B S P I IR ET ?@%ﬁé‘ﬁéﬁiﬁé&%g!@%@fﬁfﬁ% 856 o
iculagl (95:5] h nN25WOT2HROVANES 990RE P BRob0 (6282
gzgé%:s%(;m ; er Iew:j;,r%[24 m‘f?@ (minalr /5>§ i é_ ! timaE laminated to
n%é)?éﬂrecaﬁlg Aw{es?%%tﬁﬁge ﬁo sﬁheﬁ;@ BB6358 g%g

aluminium. S'Tn one particular aspec id comprises at least the following
successive layers: (a) paper; bonded to (b) polyester; bonded to (c) aluminium foil; that is

coated witlsgi{agg} gl '_%f?&ﬁéﬁef kreckng ioihsrkaseshastethiedbiskeassrohearb Igusip

may be selected according to the desired properties hut Is typicaliy ftét}esarder of fr&m 5 t?‘
200 microfpEEeLal R r?BW@'!ﬁ)(ﬁl%thWﬁBt%ﬁaiﬁaﬁ{] 3%[5' A9 L MEtAlRcPag)an
adhesive hssigeiegesel\en:biasethaghesiver whiyeiretists aeasitis fmgahieolywalérdhéseds;
solvent fre esive bond; extrusion-lami bond: j i Cﬁq&@ |

base Sheemr%%?gvé?@%%{'ﬁ]gﬁ% |@®m§@e§§@8%’3§@h§§}%ﬁ% pj(tﬁyarnlc}é %6%’“%);
adhesivelydiefirdeopyimeal@RlGlmntbityelithelsifie pabynee e ie) a third layer of thickness
from 10 to 60 micron comprising a polymeric material. The polymeric material preferably has a

water vapour permeability of less than 0.6 g 1(100 inches) (24 hours %nigft 25@.&&e third
layer will bSHEakRh the Yo sheatcompines =t derstiR LAV RHESCREYF SBYPIS LAt 2Per:

15 bonded to (b) plastic film; bonded to (c) aluminium foil.

The aluminium foil is typically coated with a layer (e.g. of heat seal lacquer; film or

extrusion coating) for bonding to the base sheet material.

20 The thickness of each of the layers of the lid sheet may be selected according to the
desired properties but is typically of the order of from 5 to 200 micron, particularly
from 10 to 50 micron.

The plastic layer is in one aspect, suitably selected from polyester (non-oriented,
25 monaxial, or biaxial oriented), polyamide, polypropylene or PVC. In another aspect
the plastic film is an oriented plastic film, suitably selected from oriented polyamide
(OPA); oriented polyester (OPET); and oriented polypropylene (OPP). The
thickness of the plastic layer is typically from 5 to 40 pm, particularly 10 to 30 pm.

30 The thickness of the aluminium layer is typically from 10 to 60 pm, particularly 15 to
50 pm such as 20 to 30 ym.
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The thickness of each non-polymeric layer of the base sheet may be selected according to the
desired propestigshdbigdygically of the order of from 5 to 200 micron, parﬁ@lﬁ@gyoff@gmgg to
60 micron. in accord with the invention, the thickness 25 of the polymeric layer is s_,elected to
reduce moisture ingress, and is from 10 to 60 micron, particularly from 26 to 45 micron,
preferably from 30 to 40 micron, Suitably, the polymeric material is selgcted from the.group
consisting of polypropylene (in oriented or cast form; standard or metallocene); pplyylnyl
chloride 30 (PVC); polyethylene (in high, low or intermediate density form); poiyvinylidene
chloride (PVDC); polyohlorotritluoroethylene (PCTFE); cyclic olefin copolymer WO

2007/06390 : clic o f'% iymer COP%. tionally, other_
layers of ma@é%g%?e%%?s%%%ggr%@gr%u@ %%gcv%npt%%%ﬁ]/:q&%u%gﬂﬂ) & Péf/'ﬁaﬁ%? . Fid
and base sHeAYRINMBAKce 5 to seal the blisters. Such methods include adhesive bondmg,
radio frequency welding, ultrasonic welding and hot bar sealing. The base sheet herein is

[ itable for, forming by told form methods, which are conducted at lower
fear:;)cgrlgtgjguItttp?é%eggol;{\gg (I) %Et”b%é@e?ﬂ?ﬁ? gRyaprises at least the following successive

layers: (a) paper; bonded to (b) polyester; bonded to (c) aluminium foil: that is coated
with a heat seal lacquer for bonding to the base sheet. The thickness of each layer
may be selected according to the desired properties but is typically of the order of
from 5 to 200 micron, particularly from 10 to 50 micron.
10

The bonding may in aspects be provided as an adhesive bond (e.g. solvent-based
adhesive wherein the solvent is organic or water-based); solvent free adhesive bond:
extrusion-laminated bond; or heat calandering,

15 Suitably, the base sheet comprises at least the following successive layers: (a)
oriented polyamide (OPA); adhesively bonded to (b) aluminium foil; adhesively
bonded to (c) a third layer of thickness from 10 to 60 micron comprising a polymeric
material. The polymeric material preferably has a water vapour permeability of less
than 0.6 g /(100 inches?) (24 hours) (mil) at 25°C. The third layer will bond with the

20 lid sheet, which is generally treated with a heat seal lacquer.

The thickness of each non-polymeric layer of the base sheet may be selected
according to the desired properties but is typically of the order of from 5 to 200
micron, particularly from 20 to 60 micron. In accord with the invention, the thickness

25 of the polymeric layer is selected to reduce moisture ingress, and is from 10 to 60
micron, particularly from 25 to 45 micron, preferably from 30 to 40 micron.

Suitably,' the polymeric material is selected from the group consisting of
polypropylene (in oriented or cast form; standard or metallocene); polyvinyl chloride
30 (PVC); polyethylene (in high, low or intermediate density form); polyvinylidene
chloride (PVDC); polychiorotrifluoroethylene (PCTFE); cyclic olefin copolymer

24



10 to room temperature). Such 'cold form' methods are of particular utility where the

medicament oymespasent formulation for containment within the inster_ CchRa BeN6IlyS
(e.g, degrades or denatures on heating). The blister pack is suitably recel\_/able by a _
medicament dispenser comprising the 15 manifold herein that also comprises a housing for
receipt of the pack. in one aspect, the medicament dispenser has unitary fo_rm anq the
housing is integral therewith. In another aspect, the medicament dispenser is configured to
receive a refill cassette and the housing forms part of that refill cassette. 20 Suitably, the
interior of th@%iﬁ@d§¥ﬁ@p@§inMMMt(er®pﬂenwmmﬂmqﬁm@idng_dl@ﬁb,lrgﬁa 00
guide the blisigsdiprm medicament pack appropriately into the hqusmg. In par_tlcular, the
guiding should ensure that the blister pack is suitably located to interact Wlthllnternal
mechanisms (e.g. indexing and opening mechanisms) of the housing. 25 Suite*, the

medicamenVeitpesnkesie tiehiiaaey dasBARsRaNS fmrfﬁﬁlﬁﬁéﬁaﬁsa%@éijéﬂi‘ahweﬂ?g

powder icament doses arri%%i by the ﬂlisterg_ of the blister pack for adm_lnlstratlon to
patient (gig%yﬁ%%a?gﬁosrtﬁ'.s Uta yc)(hé‘?ﬁ |§1‘F\"f§ﬁﬂﬁﬂ§@§'}’§0Qﬁﬁdr'@Sel\FﬁfbostﬁﬁGH%?y
receiving havslidieg, péicks omO2007 eBBKINStewsetling,46-23 b)a release station for
releasing a distinct medicament dose from a blister of the blister pack on receipt thereof by

said receiving station; and 5 c)an indexing station for individually indexing the distinct
medicamenT%%s%%ng§H@%|@%¢ipd§kpaﬂlcularly suitable for forming by ‘cold form’ methods,

which are conducted at lower temperatures than conventional methods (e.g. at close

10 to room temperature). Such ‘cold form’ methods are of particular utility where the
medicament or medicament formulation for containment within the blister is heat
sensitive (e.g. degrades or denatures on heating).

The blister pack is suitably receivable by a medicament dispenser comprising the

15 manifold herein that also comprises a housing for receipt of the pack. In one aspect,
the medicament dispenser has unitary form and the housing is integral therewith. In
another aspect, the medicament dispenser is configured to receive a refill cassette
and the housing forms part of that refill cassette.

20 Suitably, the interior of the housing is shaped, or alternatively provided with specific
guiding features, to guide the blister form medicament pack appropriately into the
housing. In particular, the guiding should ensure that the blister pack is suitably
located to interact with internal mechanisms (e.g. indexing and opening
mechanisms) of the housing.

25
Suitably, the medicament dispenser device has an internal mechanism for
dispensing the distinct dry powder medicament doses carried by the blisters of the
blister pack for administration to the patient (e.g. by inhalation). Suitably, the
mechanism comprises,

30

a) a receiving statjon for receiving the blister pack;
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wherein the manifold herein is positioned to he in communication with the medicament dose
releasable by gajdgeleaseostation. 10 The mechanism comprises receivingdfeanstR s ss
receiving station) for receiving the blister pack. 15 The mechanism further comprises release
means for releasing a distinct medicament dose from a blister of the blister pack on its receipt
by the receiving station. The release means typically comprises means for mechanically
peeling apart the blister strip. 20 A manifold herein is positioned to be in communication with
the distinct medicament powder doses releasable by said release means. Delivery of the
so-released medicament to the patient for inhalation thereby, is preferably through a single

outlet that cmmugieaiassy iasiagrRRRINEU Y BHLLHRdRE AR IR, FoRm Uit may have

any s.uitableb orm. In one aspect, it has the form of a-mouthpiece for insertion into

of a patient; AtpSPari aLraceinG tiesash by Seidrsssivnersietionicnthto the nasal cavity of a
patient. The mechanism also comprises indexing means for individually indexing the distinct
medicamgn& oseécnolrﬁtgg)l&na b{i tersgof.h?ﬁ bslis%ﬁr form medicament pack. Said 30 indexinfg
typically Rappens i sequental fashion, R5AsY MI@%%QQ%‘HB@@EWH@@@GB%W?
arranged althisgolisdeiepge,of the blister form medicament pack. WO
2007/068900PCTIGB2006,1004623 Optionally, the medicament dispenser also includes
counting means for counting each time a distinct medicament dose of the blister form

medicamentP&tiNs g exeaniigidakersiexinghneiiased to be in communication with the
medicament dose releasable by said release station.

10

The mechanism comprises receiving means (e.g. a receiving station) for receiving
the blister pack.

15 The mechanism further comprises release means for releasing a distinct
medicament dose from a blister of the blister pack on its receipt by the receiving
station. The release means typically comprises means for mechanically peeling apart
the blister strip. '

20 A manifold herein is positioned to be in communication with the distinct medicament
powder doses releasable by said release means. Delivery of the so-released
medicament to the patient for inhalation thereby, is preferably through a single outlet
that communicates with or forms an integral part with the manifold. The outlet may
have any suitable form. In one aspect, it has the form of a mouthpiece for insertion

25 into the mouth of a patient; and in another it has the form of a nozzle for insertion
into the nasal cavity of a patient.

The mechanism also comprises indexing means for individually indexing the distinct
medicament dose-containing blisters of the blister form medicament pack. Said
30 indexing typically happens in sequential fashion, for example accessing dose
portions sequentially arranged along the length of the blister form medicament pack.
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5 In one aspect, counting means is arranged to count each time a distinct medicament dose

of the medicamgyigapi@his indexed by said indexing means. Suitably, theRaesdoe Hieaas
and counting means engage directly or indirectly (e,g, via a coupling) with each other to
enable counting of each Indexation, Suitably, the counting means is provided with (or
communicates with) a display for displaying to the patient the number of distinct doses left to
be taken or the number of doses taken. 15 In one preferred aspect, the medicament
dispenser takes the form of a dispenser for use with a blister form medicament pack herein
having multiple distinct pockets for containing inhalable medicament doses, wherein said

ket I fi lable sheet dt
Cach oher, Soet e Sl cLcE] HOREREE R

doses o corffafbimaRideingt megisament drasottie Mistardfarennuedinaresny paplais opening

station for rémssviag 7y Rk aidEHAg MEsiEamMent pack; b) a peeler positioned to engage a
base sheet and a lid sheet of a pocket which 25 has been received in said opening station for

peeling apart such a base sheet and lid sheet, to open such a pocket, said peeling means
including a Ik eiivesfechudbngtganeald shaesagstadasentkeehaimears distiibainBarheRAt

received at gai ' ion: and 30. i ' tation, for jndividually indgxing the

chstinet pock o T e R B R o B o bt
the manifoldPA8X¥HS if5EaRoARE BB ORRANRINEAgWitirentpencidicaktit te@igha a
which medicaupnbsians il beiais dHm s sl PBPRSERGKR LR B uItablY, the indexing

means c%mprises a rotatable index wheel having recesses therein, said index wheel being
engageable with a medicament pack In use with said medicament dispenser such that said

recesses edglitabbeiticacmsyigivespncKetmbiigebasitis(Gietehebhriatestinti) Useispikysaid
medicamengidizRaRsas the patient the number of distinct doses left to be taken or the number
of doses taken.

15 In one preferred aspect, the medicament dispenser takes the form of a dispenser for
use with a blister form medicament pack hersin having multiple distinct pockets for
containing inhalable medicament doses, wherein said pockets are spaced along the
length of and defined between two peelable sheets secured to each other, said
dispenser having an internal mechanism for dispensing the medicament doses

20 contained within said medicament pack, said mechanism comprising,

a) an opening station for receiving a pocket of the medicament pack; |

b) a peeler positioned to engage a base sheet and a lid sheet of a pocket which

25 has been received in said opening station for peeling apart such a base sheet and lid
sheet, to open such a pocket, said peeling means including a lid driver for pulling
apart a lid sheet and a base sheet of a pocket that has been received at said
opening station; and

30 ¢) an indexing station for individually indexing the distinct pockets of the
medicament pack,
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10 According to another aspect of the present invention there is provided a medicament

dispenser compgsiig dgdholoaded with) at least one dry powder medicamepireaniaiiosyister
pack herein. The manifold herein has hereinbefore been described in terms of its use with a

IS medicament dispenser device suitable for dispensing medicament from the opened pocket
of a blister pack. It will be appreciated that the manifold may also be employed for use with
any medicament dispenser device suitable for dispensing medicament from an open cavity,
wherein that cavity might for example, be provide by an opened capsule of a capsule form
pack. 2.0 Thus, there is also provided a medicament dispenser device suitable for the delivery
of medicament powder from an open cavity of at least one pack, the cjis?_ense,r device
comprising#e(gia Hsusiegifoldoheneividr esitianehadreginaseanmuideatiop) it |38cananedid

housing, a gizRAPHRSUAIE AMEHSABIREIRR AIRRBINALN cPkbB eRiFRENeN ROyl QRO ckBtopen
cavity of at least one pack receivable thereby; and WO 2007/068900PC17(4E20061004623

(d) associated with said dispensing mechanism and in communication with said air inlet, a

manifold c@upsbingtad aeiexingaitkhns\cdefinisgsaac hitatetyd aviley avbbizhhayindetenesses

chimney exjt Ior dreSing A OHIPRL R LU URh'S RALIEIIRAEY &t use with sald
medicament dispenser such that said recesses each receive a respective pocket of
the base sheet of a blister strip in use with said medicament dispenser.

10 According to another aspect of the present invention there is provided a medicament
dispenser comprising (e.g. loaded with) at least- one dry powder medicament-
containing blister pack herein.

The manifold herein has hereinbefore been described in terms of its use with a
15 medicament dispenser device suitable for dispensing medicament from the opened
pocket of a blister pack. It will be appreciated that the manifold may also be
employed for use with any medicament dispenser device suitable for dispensing
medicament from an open cavity, wherein that cavity might for example, be provide
by an opened capsule of a capsule form pack.
20
Thus, there is also provided a medicament dispenser device suitable for the delivery
of medicament powder from an open cavity of at least one pack, the dispenser
device comprising

25 (@)  ahousing;
(b)  provided to said housing, an air inlet;
(c) enclosed by said housing, a dispensing mechanism for the dispensing of

30 medicament powder from an open cavity of at least one pack receivable thereby;
and
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10(ii))the body further defining a chamber having a chamber inlet and a chamber exit,
(iv)wherein theyejuaangssait and said chamber inlet lie side-by-side each eeEBY3/H0803
when said open cavity of said pack is positioned adjacent 15 thereto said airflow may be
directed from the chimney exit to the chamber inlet via the open cavity to entrain said
medicament powder and enable transport thereof in the airflow from the chamber Inlet to said
chamber outlet, wherein during inhaled use of the dispenser device by a patient, the airflow
is drawn 20 into the chimney of the manifold solely through the air inlet provided to the
housing. Suitably, the medicament dispenser device herein is packaged within a package (i.e.

an outer pa e, for example.in the form of gn overwrap) comprising a packaging material
that s cesigha 1 A RSB AP E CITHORIBIE B LB Gl o
medicamen@pdolethe mef)ifolttkaggdsingreby. The package is suitably formed any material
which is impervious to or substantially impervious to moisture. The packaging material is
preferably permeable to volatiles which may escape from the plastics forming the body of the

inhaler ant/or thé)blister 898k medicament pack, by diffusion or otherwise, thereby
preventing a build-up in pressure,

(i) said body defining a chimney having a chimney inlet and a chimney
exit for directing airflow from said chimney inlet to said chimney exit;

10 (iii) the body further defining a chamber having a chamber inlet and a
chamber exit,
(iv) wherein the chimney exit and said chamber inlet lie side-by-side each

other such that when said open cavity of said pack is positioned adjacent

15 thereto said airflow may be directed from the chimney exit to the chamber inlet
via the open cavity to entrain said medicament powder and enable transport |
thereof in the airflow from the chamber inlet to said chamber outlet,

wherein during inhaled use of the dispenser device by a patient, the airflow is drawn
20 into the chimney of the manifold solely through the air inlet provided to the housing.

Suitably, the medicament dispenser device herein is packaged within a package (i.e.

an outer package, for example in the form of an overwrap) comprising a packaging

material that is designed to reduce ingress of environmental moisture to the
25 dispenser (and medicament pack thereof) packaged thereby.

The package is suitably formed any material which is impervious to or substantially
impervious to moisture. The packaging material is preferably permeable to volatiles
which may escape from the plastics forming the body of the inhaler and/or the blister

30 form medicament pack, by diffusion or otherwise, thereby preventing a build-up in
pressure.
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WO 2007/058900PCTIGB2006/004623 Further aspects and features of the invention are

disclosed in thgassPmaasying claims and in the following detailed descrigiigin:ehesauRary
embodiments made with reference to the accompanying Figures, Mel Description of the

Drawings Figure 1 shows a perspective view of a blister pack-form medicament carder in
elongate strip form suitable for use with a medicament dispenser device in accord w with the
present invention; Agure 2 shows a sectional side view of a medicament dispenser device
comprising the medicament carrier of Figure 1, the dispenser device being suitable for

adaptaticl)n | |d Fmoh?pf;:tﬁ@ndemt;ieye@nim iﬁﬁggm %ﬁ\eswﬁaaehi%hlxrfé:%mﬁsanying
sectional si iew o S it of a second medicament dispenser device comprising a
pair of the rr?i?],rﬁgrﬁgét g‘a?ﬁ%%’i@‘ﬁﬁ%r@%@ﬁg gﬂ?ﬁﬂ%‘%} B5ENSBRES G SRR BRLS drpde
invention; 2WvithgigfersbashtoviBeadsiegiiypaolyiny digupesspective view of a detail of the base unit
of Figure 3a; Figures 4a to 4c show in perspective view sequential steps for preparing a third
medicament dispenser device for dispensing use by a patient, the device containing 25 a pair
of the medicament carriers of Figure 1; Figures 5a to Sc show in side view corresponding

sequential steps for preparing the tBribfiRsieriptiohdspre fadbrgs for use where the
dispenser device is shown absent a part of its outer housing; 30

001068900P_CT/G82006/004623
Figure 1 shows a perspective view of a blister pack-form medicament carrier in

elongate strip form suitable for use with a medicament dispenser device in accord
10 with the present invention;

Figure 2 shows a sectional side view of a medicament dispenser device comprising
the medicament carrier of Figure 1, the dispenser device being suitable for
adaptation in accord with the present invention;

15
Figure 3a shows a highly schematic, sectional side view of the base unit of a second
medicament dispenser device comprising a pair of the medicament carriers of Figure
1 and suitable for use in accord with the present invention;

20 Figure 3b shows a highly schematic perspective view of a detail of the base unit of
Figure 3a;

Figures 4a to 4c show in perspective view sequential steps for preparing a third
medicament dispenser device for dispensing use by a patient, the device containing
25 a pair of the medicament carriers of Figure 1;

Figures 5a to 5¢ show in side view corresponding sequential steps for preparing the
third medicament dispenser device for use where the dispenser device is shown
absent a part of its outer housing;

30
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Figure 6 shows in exploded perspective view a gear mechanism of the third medicament

dispenser devigg, »obigkiss 72 to 70 show in side view details of the gear megharighnyybgn
prepared far 5 use in sequential steps corresponding to those of Figures 4a to 4c and 5a to

Sc; Figure 8 shows in perspective side view a detail of a ratchet ‘anti return' mechanism of the
third medicament dispenser device; lo Figure 9 shows in perspective side view the dispensing
mechanism and the medicament carriers of the third medicament dispenser device; Figure 10
shows a part-exploded view of the third medicament dispenser device, absent its mouthpiece;

15 Figur 19he"s AR oL phalaL Be ARy RS g ol R A A 1

dispenser device having a mani rovided thereto; Figure 12 shows a cut-away view of the
third medicHIfdiceMepLASEensiceIeeFigure 13 shows a cut-away view of an assembly of
the mouthpiece and a first manifold of the third medicament dispenser device; Figure 14a

h ide vi f the_fi nifold in Fi 13; 25 Fi 14b is a. -sectional si
View of the TR A AR ERL B RS S AeLIare 188 SRBRPE IR ROAUGREFRS v
the medicansenhcatiesatE tteghicd meedmatimgrivdispenstF idevised 8@ Higares St &ogd 15b

are cross-sectional plan views of the first manifold taken on lines XVa and XVb in Figure 14a

respectively illustrating the flow of primary and
Figure 8 shows in perspective side view a detail of a ratchet ‘anti return’ mechanism

of the third medicament dispenser device;

10 Figure 9 shows in perspective side view the dispensing mechanism and the
medicament carriers of the third medicament dispenser device;

Figure 10 shows a part-exploded view of the third medicament dispenser device,
absent its mouthpiece;

15
Figure 11 shows a side view of one half of the shell housing of the third medicament

)

dispenser device having a manifold provided thereto;

Figure 12 shows a cut-away view of the third medicament dispenser device;

20
Figure 13 shows a cut-away view of an assembly of the mouthpiece and a first
manifold of the third medicament dispenser device;

Figure 14a shows a side view of the first manifold in Figure 13;

25
Figure 14b is a cross-sectional side view of the first manifold taken on line XIVb in
Figure 15b showing its ‘in use’ relationship with the medicament carriers of the third

medicament dispenser device;

30 Figures 15a and 15b are cross-sectional plan views of the first manifold taken on
lines XVa and XVb in Figure 14a respectively illustrating the flow of primary and

31



WO 2007/068900PCT/GB2006/004623 bleed air therethrough upon inhalation by a patient at

the mouthpiecg @hthaddays medicament dispenser device; Figure 15c¢ is agehesdb§ooss2s
cross-sectional side view of the first manifold taken on line XVc in Figure 14b showing the flow

of primary and bleed air therethrough upon patient inhalation on the mouthpiece of the third
medicament dispenser device; Figure 16a shows a side view of an alternative manifold
suitable for use in the mouthpiece and manifold assembly of Figure 13; 10 Figure 16b is a
cross-sectional side view of the alternative manifold taken on line XVIb in Figure 17b showing

its in use' relat] IR edi |ers of t i [er=Taal=Ta o ige;
15 Figure leé?%ﬂ?vk\ys& rgg(%ltﬁgt\%g& ng\?,ﬁgﬁ tﬁl%@@i%é Eﬁ%}e@ndg]uﬁﬁpiece ah% ?ﬁﬁllst@?ggt%&e
manifold of AirdipA@enteaitReRsat dyesiser device; and Figures 17b and 17c are

cross-sectional plan views of the alternative manifold taken on lines XVIlb and XVIic in Figure

16b respectively illustrating the flow of primary 20 and bleed air therethrough u inhalation
oy  patient 4% 18 B DTS 1T R B S RARoPERbEr 28 LEst BRI LR Son

of the Drawiings)X&E fifgEikgu leshtivshawieglittaniiznt oﬁp'iifnerChhd\M@pdIahgamféjhmghtdpon
form. The medicament carrier 100, which is of the t | I LAIRO dry
powder inn AT LIRS e HruLblacs SR RS RERINR gkpends e
pockets 104 each of which contains a dose (or portion thereof) of

Figure 16a shows a side view of an alternative manifold suitable for use in the
mouthpiece and manifold assembly of Figure 13;

10
Figure 16b is a cross-sectional side view of the alternative manifold taken on line
XVIb in Figure 17b showing its ‘in use’ relationship with the medicament carriers of
the third medicament dispenser devics;

15 Figure 17a shows a cut-away view of the assembly of the mouthpiece and the
alternative manifold of the third medicament dispenser device; and

Figures 17b and 17c are cross-sectional plan views of the alternative manifold taken
on lines XVIIb and XVilc in Figure 16b respectively illustrating the flow of primary
20 and bleed air therethrough upon inhalation by a patient at the mouthpiece of the third

medicament dispenser device.

Detailed Description of the Drawings
25
Figure 1 shows a medicament carrier 100 having elongate blister strip form. The
medicament carrier 100, which is of the type used in the DISKUS® ADVAIR® dry
powder inhaler of GlaxoSmithKline Plc, comprises a flexible strip 102 defining a
plurality of pockets 104 each of which contains a dose (or portion thereof) of
30 inhalable medicament powder. The strip 102 is sufficiently flexible to be wound into a
roll, as shown in Figure 1.
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30 Inhalable medicament powder. The strip 102 is sufficiently flexible to be wound into a roll,
as shown in Figrads/oddtfeh -20071068900PCT1CB2006/004623 The strip @it
base sheet 110 in which blisters 100 are formed, by cold forming or deep drawing, to define
the pockets 104 and a lid sheet 112 which is hermetically sealed to the base sheet 110,
except in the region of the blisters 106, to ) hermetically cover the pockets 104. The hermetic
sealing of the base and lid sheets 110, 112 is such that the base and lid sheets 110, 112 are
able to be peeled apart to open the pockets 104 for access to the medicament powder. The
sheets 110, 112 are sealed to one another over their whole width except for the leading end
portions 114, 116 where they are preferably not sealed to one another at ali, The lid 112 and

base 110 sidetstir102:eodRtiees Aanasihashilififunhich-higiers 198 e iprered BYorRld
?n)other by f(&ﬁ\ﬁﬁﬁ@?mgeégl%lﬂ' ,ﬂ&@mﬁamnﬁﬂgm@?lwwm_om}iw?iayes_sz
a) paper, esive onaed to olyester. Sive ngeda (o (C) a NI Oll; tnaf IS
s we kel S P s o i HeBRtIMte TFRICT A e Bitory 1087 o
comprises dickeastidaly folioaritigespadestsit@4ayEns: {adnoskin sedpgyclritidc 608 Apddisheisbedsy
bomeiad ¢ i o , ’ " .
material (o0 Sk s P AR SROURLHRe F101T124E SR Hebaday petto

described iPperthatRaseiatit iypneetem trdhe oedinaomntl powdrsd JbsehnetankiC2dd8,
the entire copieimiavd Ghiipinate BaLARRIEHiRle andiHieresptespabUSa Mials pbARshs

application, is incorporated herein by reference. 25 The pockets 104 are identical to one
another ancf,%itp\?tﬁoé"e%eemﬁ}h%? Qﬁ%ﬁﬁ%@@tf@gﬁfﬁgﬂéﬁ&ﬁ@qﬁ{&%ﬂhe strip 102, are
equi-spaeed along the strip length. The pockets 104 are elongate and extend transversely
with respect.io tp t the strj his is ent i ' r
of pookets TOP (oL BraUEHtE 4 heice e wabh A bt R Ralen o fefiiees
provided wigndGeriaghsiag & one laneiher Pydiasas ml,nuﬁhﬁ/ill%é?{ﬁﬂ!e%?oéem at
strip 102 may; Bl 30ioRHHG G e sHRR @yﬂﬂ?kﬁﬁtﬁ V¥ehesively bonded to (b) polyester;

2007/068900PCTICB2006i004623 Further details of the strip 10 y be found jn US patent
No. 5,590,63#1¢peln hrRNdsF%dn6! WHW!E'H?%‘E&H?\E&&&D ! e%'l%ﬂeﬁ%?m%&”e’ of

15 bonding to the base sheet. The base sheet 110 comprises at least the following
successive layers: (a) oriented polyamide (OPA); adhesively bonded to (b)
aluminium foil; adhesively bonded to (c) a third layer comprising a polymeric material

(e.g. polyvinyl chloride).

20 Alternatively, the lid sheet 112 may be constructed as described in International
patent application No. PCT/US06/37438 filed 26 September 2006, the entire content
of which International application, and its counterpart US national phase application,

is incorporated herein by reference.

25 The pockets 104 are identical to one another and, with the exception of a test pocket
108 at the leading end of the strip 102, are equi-spaced along the strip length. The
pockets 104 are elongate and extend transversely with respect to the length of the
strip 102. This is convenient in that it enables a large number of pockets 104 to be
provided in a given strip length. The strip 102 may, for example, be provided with

30 thirty, sixty or one hundred pockets 104, but it will be understood that the strip 102
may have any suitable number of pockets 104.
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5 In embodiments of the present invention, examples of which follow herein, plural such strips
102 are employgchépagkgle medicament dispenser device, wherein eachgiigg3nayiias:ihe
component medicament dose portions of a combination medicament product. Each such strip
102 may be of the same size and/or contain the same dose amount (e.g. volume or mass) or
in alternative embodiments, strips of 10 different sizes and/or containing different dose
amounts may be employed in combination. Figure 2 shows a first hand-held, hand-operable
medicament dispenser device in the form of a dry powder inhaler that may be adapted to
comprise a manifold in accord 15 with the present invention. The inhaler 220 is of the general
type sold by GlaxoSmithkiine Plc under the trade mark DISKUSO, details of which are

disclosed it Widhphasiaie3hsorrim b0 may pafeaumdin Urirstaai bt & e98i§dradhesertiie

thereof, ThedhbsiebPeAicR NABEB)EDeRIeRMRNhsaliHelfdesries], herein designated 202
with the other strip features being assigned like numerals. 20 In more detail, the inhaler 220 is

arranged to dispense unit doses of medicament powder from pockets 204 of the elongate
blister strip RO2mbedimbatera$ tempasedtdhaeanbioter exasinge22bfenblokirfiollove diessie nplsnap
202 within ady %@1’ y g LR él AR CAMEE P IRiigem '
depressinglg[ever 2 ?ﬁ%%ﬁ%inﬁéﬁ%ﬁgﬁ%ﬁﬁ igec}:hé)%g‘lég.rg%presséon of lever 2624%&%};{!@3

the internal@AekhsiAR mArevidesithalcorspenantivedigament HrFpRertanssAb & scentination

medicamerh¥rRiansiihrSRiLeEsRPREAR ISP eebNaAPBE 8f Indelamaesl-d2sharn EaRtalPf

the pulling action of lid sheet take-up wheel 230. It wil| be appreciated that once peeled apayt,
the 1 shadl B BPE 780 PRI (RE-HRTIS SFEES50" A AT 8 oL gE AR AL e
210 coilstartiffarkhbwizsise entillse-upnidisiag2 dFfekamitdicee ampantderadymbdicameoyedthim
opened b“%Sth‘?ﬁé(ﬁ rg04' is released at WO 20071068900PCPCB2006/004623 opening
station 238 and may be inhaled by the patient through manifold cavity 240 and ultimately
mouthpiece 226. The exact form of the manifold that would be provided to the manifold cavity

240 is not r\]ﬁ#@%iﬁ SHWE 2 ik halblRie, dAdIopersorhadibaieEspahiB/IbaELaAdhRs

shown in the later Fiqures herein, Fjgures 3a and 3b are highly schematic views of a second
andeld. HAHT-Gha K ENOET B WA A ATer] B COMRIRAAMA Tk P aerord
inventionSwivittn tisel pdxsefdrinyehtiodry Travidralieh2Rer isind thetherigyat tfselosiddin

US-A- 2005340 ARSTSRN, ahaDe D SRLTe SOMRIOLAIBN I \GQAIALEA NG
reference, In Tha |stto say, the 'second mediCament dispenser Jevice is provided with two
medicamerindrieate80D, SCNDHdhsdora paticuiteliwéhtrfienestipto Sogaresothtadseribed

above with fiefereneg, o higiaesb 6l ISRt RESHUMBEFSH PEIRGH B il e SignsHshe

features thereof). The flexible blister strips 302a, 302b are identical, the pockets in each being
of the saméleRgpBIEAPZ Wikthths athgesitirdpakuashsingigtignsrdike yimerals.

20
In more detail, the inhaler 220 is arranged to dispense unit doses of medicament
powder from pockets 204 of the elongate blister strip 202, The inhaler is comprised
of an outer casing 221 enclosing medicament strip 202 within body 222. The patient
uses the inhaler by holding the device 220 to his mouth, depressing lever 224, and

25 inhaling through mouthpiece 226. Depression of lever 224 activates the internal
mechanism of the inhaler, such that the lid 212 and base 210 sheets of coiled
medicament blister strip 202 are separated by peeling apart at index wheel 228 as a
result of the pulling action of lid sheet take-up wheel 230. It will be appreciated that
once peeled apart, the lid sheet 212 is coiled around the take-up wheel 230. In turn,

30 the separated base sheet 210 coils around base sheet take-up wheel 232. A unit
dose of powdered medicament within opened blister pocket 204’ is released at
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A first one of the strips 302a contains the same medicament powder in each of its pockets,

with the amougi@ifeciysépgredient(s) also being the same in each pockepetiBaigelinsghe
other strip 302b similarly contains a common medicament powder 20 in each of its pockets,

each such pocket again having the same amount of active ingredient(s) therein. The
medicament powder in each strip may contain a single active ingredient or a mixture of active
ingredients. However, the medicament powder in one strip contains at least one active
ingredient not in the other strip. As to be detailed further hereinafter, on operation of the

second megicamentAifRepasAa ARK% ﬁfnﬁél%h%ﬁlﬁ%&i@ﬁﬂﬁf&lﬁﬁ BRAFoROSkViE pasled

open to expose the different medicament powders therein, The pat'g& hen inhales on the
mouthpieceaﬂﬁjéi'mm?é?\'b!wnﬂﬁ&%%ﬁ@f&ﬁd’éﬁcﬁ'@m%%ﬁéﬂw "’gdﬂ'% # of the
strips 300a pp®Atled hethekemitbidscertsizde it ible ir ¢Fidase 2f ioediddraentfomder of
which the different jcament powders from gach,open. 4 e 30 up
respective 3858@(‘)&%2@,9 bilie] MB%%%@B@%@B%B%%%%@P &H%g [a?] ﬁﬁi‘ﬁiates a base
unit 319 6f the second medicament dispenser device. The first and second

mediCamefﬁgameiﬁwgrﬂi§6€5%fﬁ&ﬁ?@&éﬂ%ﬁﬂ@@@#g%%edmmaﬁemazmsAatbaefw@ht
chambers 323a, 323b of the base unit 319. Each bilster strip 302a, 302b engages a

respective MEHGRIOREY HRRSIGAPYOBAN BUSErdPRRA WK RIS IO R figh Is in
guided towaidsfer§PBINACHNY (ReAdeH PIPRIYRGARESH33Fpd hiisuibabaniofUSeAFRBOGION 68401
328a, 328h(i§n%%¥gcl>%déf‘%})r? e %rr]l!trl}% content of which is incorporated herein by reference.
10 That is to say, the second medicament dispenser device is provided with two
medicament carriers 300a, 300b in the form of the flexible blister strips 302a, 302b

described above with reference to Figure 1 (like reference numerals being used to

designate the features thereof). The flexible blister strips 302a, 302b are identical,

the pockets in each being of the same shape and size and being equi-spaced along

15 the strip length.

A first one of the strips 302a contains the same medicament powder in each of its
pockets, with the amount of active ingredient(s) also being the same in each pocket
of that strip. The other strip 302b similarly contains a common medicament powder
20 in each of its pockets, each such pocket again having the same amount of active
ingredient(s) therein. The medicament powder in each strip may contain a single
active ingredient or a mixture of active ingredients. However, the medicament
powder in one strip contains at least one active ingredient not in the other strip. As
to be detailed further hereinafter, on operation of the second medicament dispenser
25 device, a pocket of each blister strip 302a, 302b is peeled open to expose the
different medicament powders therein. The patient then inhales on the mouthpiece
to simultaneously inhale the powders from the open pockets 304a, 304b of the strips
300a, 300b. The patient thus receives a fixed metered dose of medicament powder
of which the different medicament powders from each open pocket 304a, 304b make
30 up respective dose portions. '

35



station 333, the lid foil 312a, 312b and base foil 310a, 310b parts of each strip 302a, 302b are

peelabiy sepaigglaygied respective beak 336a, 336b, The resulting empbtassoiaihaida.
310b coils up in respective base take-up chambers 332a, 30 332b. The used lid foil 312a,

312b is fed over its respective beak 336a, 336b and coiled about a lid take-up spindle 330a,
330b in the lid take-up chamber 331a, 331h, Released powder fomi medicament from opened
pockets 304a, 304b of both the first 302a and second 302b strips is accessible via a manifold
350, which is only shown 15 schematically in Figure 36, but which in this embodiment takes

the form of ppe,af dieiMaRRIdS:Ap0s o FMBRAYINHEIRE SRR diaMiBri GRspRA kR Seelhed. in

detail with reference to the third medicament dispenser device of Figures 4 to 17. The

manifold 350"B &b angd sesans dnedicamenkeantainiad bister skips3l2a P2 Rk Pasiiiensd
}‘rc;]mI t?e mbam'tfﬂiﬂ r%é@d?ie%ﬂ@ﬂtmyﬁgww immgs?narwni@mghmmnmor&ch
Innalation e e e NnIito erines articylar ome throu IC

e lenaed o BERER dodd - Sades STemse T ERa R Wi AR A28,
319 of Figuen@aereissvalifierketsnazelithenent yidsdddwastisred sepmendlyidcaadopbtieg
strips 302a..gfieh %%&@%ﬂﬁ%gﬂe@%ﬁﬁa&@wﬂ seduenpiiereahinilie RIS PRAng

'mixed' multl active combine uct. Fig;re 3b shows the release of medicament

from the opSiatiitRass tsulid filB12ag a2 anthanepddedPar 3d Puparie erarB SHRRRYh
the mouthpges, (aps PeSRBWNISEEHIBRD ADSROR NS JIGIHA ! ISeBRINBAEANSBBIN e ATIREORERIERRY
manifold 350 to thg 0 ePePﬂ)ckegs 804a,_304b #\:igure 3?2,01‘ the strips 3023, 302b atégs
opening empty base foll 310a, 310b coils up espective base take-up chambers a,
10 332b, The used lid foil 312a, 312b is fed over its respective beak 336a, 336b and

coiled about a lid take-up spindle 330a, 330b in the lid take-up chamber 331a, 331b.

Released powder form medicament from opened pockets 304a, 304b of both the first
302a and second 302b strips is accessible via a manifold 350, which is only shown

15 schematically in Figure 3b, but which in this embodiment takes the form of one of the
manifolds 450, 550 shown in Figure 14a or Figure 16a and described in detail with
reference to the third medicament dispenser device of Figures 4 to 17. The manifold
350 locates at manifold-receiving station 341.

20 In use, released powder travels from the manifold 350 to a mouthpiece (not shown)
in fluid communication therewith for inhalation by the patient. The manifold 350
defines a particular geometry through which the released powders travel for mixing
thereof prior to delivery at the mouthpiece. The base unit 319 of Figure 3a enables
different medicament types to be stored separately in each of the strips 302a, 302b

25 but the simultaneous release and delivery thereof to the patient as a ‘mixed’ multi-
active combined inhaled product. .

Figure 3b shows the release of medicament from the open pockets 304a, 304b
(Figure 3a) in more detail. The patient breathes in through the mouthpiece (not
30 shown) resulting in negative pressure being transmitted through the manifold 350 to
the opened pockets 304a, 304b (Figure 3a) of the strips 302a, 302b at the opening
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WO 2007/068900PCT/G1120061004623 station 333. This typically results in the creation of a

venturi effect wiyshyReses in the powder contained within each of the opeRedRIEHRFR22.
3026 being drawn out through the manifold 350 and thence to the mouthpiece for inhalation

by the patient. S Figures 4 to 15 provide various views of a thi_rd han_d-held. har_ld-opergble
medicament dispenser device in accordance with the present |n\{ent|on. The third medicament
dispenser device is in the form of a dry powder inhaler and, as WI||.be qnderstoqd by the
skilled reader, is similar in term of its function and general 10 principal of operation as the

second megledntedtdispeisstypitellicessufisair tiss i@rééﬁ@(\)&’,ﬁﬁﬁ Uﬁif\?uﬁ\%ﬂéé{"f I Qﬂ{_bilé;ﬁti)ﬁé&rstelﬂfger A tﬁr—}ps
device is pr, 'd&gjw ' t carriers, 4004, 4 in rm of flexible bl

402a, 402pb?]§s desc%ﬂégﬁé%‘%(gqva@ﬁr{;fé%e&]gf i et Wﬁk?ﬁ?e%@&e%@%%eﬁ'@eﬂg%g
used is to o%gthéeéghetheamaagqldea@@r.aadwaeeqeinamstmmmmmbimemmogkme
forms part @fthshgqui-spaced series of pockets 404a, 404b, instead of being spaced farther

away. The number of pockets 404a, 4046 in each strip 402a, 402b is the same, the_ precise
numbering depending on how many days treatment is intended and the dosing regime. As an

example, tHdgstrass 402a, 462providlsl haviedl #EMRCkSSLARRIOharRIABIR IR 3 SeP4ble
treatment (ORI HRSHEXUE RRGKEL 15 S 1S 3LRackek the present invention. The third
medicament dispenser device is in the form of a dry powder inhaler and, as will be
understood by the skilled reader, is similar in term of its function and general

10 principal of operation as the second medicament dispenser device supra.

That is to say, the third medicament dispenser device is provided with two
medicament carriers 400a, 400b in the form of flexible blister strips 402a, 402b, as
described above with reference to Figure 1, with like reference numerals being used

15 to designate the features thereof. However, in the strips 402a, 402b the test pocket
forms part of the equi-spaced series of pockets 404a, 404b, instead of being spaced
farther away. The number of pockets 404a, 404b in each strip 402a, 402b is the
same, the precise numbering depending on how many days treatment is intended
and the dosing regime. As an example, the strips 402a, 402b would have 31

20 pockets each for a once-a-day, 30 day treatment programme. The extra pocket is
the test pocket. '

The flexible blister strips 402a, 402b are identical, the pockets 404a, 404b in each
being of the same shape and size and being equi-spaced along the strip length. A
25 first one of the strips 402a contains the same medicament powder in each of its
pockets, with the amount of active ingredient(s) also being the same in each pocket
of that strip. The other strip 402b similarly contains a common medicament powder
in each of its pockets, each such pocket again having the same amount of active
ingredient(s) therein. The medicament powder in each strip may contain a single
30 active ingredient or a mixture of active ingredients. However, the medicament
powder in one strip contains at least one active ingredient not in the other strip. As
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The flexible blister strips 402a, 402b are identical, the pockets 404a, 404b in each being of the

' [ i- [ : j trips
same shape giobeing equi-spaced along the strip length. A 25 figst@R0&fdhR St
402a contain?{:ﬁéi;d sge?r(;we medicament powder in each of its pockets, with the amount of active

ingredient(s) also being the same in each pocket of that strip. The other strip 402h smﬂarly
contains a common medicament powder in each of its pockets, each such pocket.agaln _
having the same amount of active ingredient(s) therein. The.me.dicam.ent powder in each strip
may contain a single 30 active ingredient or a mixture of active ingredients. However, the

PRl e ety o e e e b
: 462 etaile er herein : .
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patient simiRREVIST TRARFEIMEEE SRt gIotet @é@@é@efmobl«ihé@l@ﬂ%bb?f@mﬁglp
400a, 400bdfieee PR Be°ddB6 efemhelie ALAISSGREE B AP Vﬂ%@éhﬁ@_‘éﬁé@ﬁ@,&a

medicament 5 powders from each open pocket m up respeciive dose portion: _
to 40 an Fﬁ’é’t\f& "8 IropSaeh eRUNBRCkBHBakBAIgsHestiv dapetepRitRspreparing the third

medicament dispenser device for use, As shown, the third medicament dispenser device
comprises g;B0HSING, 4599 E%Qqﬁguvr\gtshégefo 5c each show corresponding sequential steps for

preparing the third medicament dispenser device for use. As shown, the third

medicament dispenser device comprises a housing 420 provided with the

10 mouthpiece 426 and a mouthpiece cover 438 for covering the mouthpiece 426. Also

~ provided to housing 420 is a window 424 through which a dose count indicia 425 of a

dose counter (not shown) is viewed. As will be described in more detail hereinatfter,

and as will be understood from Figures 6 and 9 to 15, the mouthpiece 426 interacts

with a manifold 450 located at an opening station 427, the manifold 450 being

15 arranged, in use, to direct medicament powder from the single opened pocket of
each strip 400a, 400b at the opening station 427 for inhalation by a patient.

As may be seen in Figure 5a, the mouthpiece cover 438 has an arm 434 provided
with @ mounting aperture 436 for mounting for interaction with a ratchet 446 of a

20 complex gear mechanism 440. In use, the mouthpiece cover 438 is rotationally
movable about an axis defined by the rotational axis of the ratchet 446.

In Figures 4a and 5a, the mouthpiece cover 438 is in a first position in which the
mouthpiece 426 is covered thereby.
25
In Figures 4b and 5b, the mouthpiece cover 438 has been rotated to a second
position, in which the mouthpiece 426 and an air inlet grille 470 are part-uncovered,
but in which the gear mechanism 440 and an associated dispensing mechanism, as
described in more detail below, is not actuated whereby no medicament dose is
30 made available for inhalation. Additionally, no actuation of the dose counter (not
shown) has taken place whereby the count indicia 425 stays the same. The count
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10 mouthpiece 426 and a mouthpiece cover 433 for covering the mouthpiece 426. Also
provided to hqugingAnQots @ Window 424 through which a dose count indigiaAzB Rk B09ese
counter (not shown) is viewed. As will be described in more detail hereinafter, and as vvill be
understood from Figures 6 and 9 to 15, the mouthpiece 426 interacts with a manifold 450
located at an opening station 427, the manifold 450 being 15 arranged, in use, to direct
medicament powder from the single opened pocket of each strip 400a, 400b at the opening
station 427 for inhalation by a patient. As may be seen in Figure 5a, the mouthpiece cover

438 has an piTei43BrPviHRb At AP SHEBINRRRTHIR 438 fAB MoNBERGTRNBlerRLipBNER 2

ratchet 446 r%s 22 C mé)[kex gear mechanism 440. In use, the mouthpiece cover 438 is
rotationally (f%ab 84%3 CAPARIS HERAEE By AW rotational axis of the ratchet 446. In Figures

4a and 5a, the mouthpiece cover 438 Is in a first position in which the mouthpiece 426 is
covered the [ 4 an outhpi 438 has been rotated t
cecond posiioneirei it SHE°Se, B EAGBeEC SRR 258 KX hron e RN UB A
but in whithP@fitigade My aesieyerarmoasn theaseuttipiece didfamsitheraic ibetionilead Tk sBakted
in more detail Ry 195 AMLAIRIANAGEERY e BRUBMNUAIRIRAY wﬁ%@"aekﬂim

inhalation.r%dditionallﬁ{ no actuation of the dose counter (not shown) has taken place whereby

the count indkigd 488y é&fstﬂ?efé'é'ili'l%r. fvegent from the second 10 third position the gear

mechanism (described in more detail with reference to Figures 6 and 7a to 7¢ below)

and dispensing mechanism (described in more detail with reference to Figure 9
10 below) have been actuated in the dispenser device to make a medicament dose
available for inhalation. In other words, the medicament dispenser device is now
primed for use. The movement has also resulted in actuation of the dose counter
(mechanism not visible) of the medicament dispenser device such as to decrease
the dose count indicia 425 by one unit to a new reading of ‘29'.
15
After use, the mouthpiece cover 438 is returned to the first position (i.e. as in Figures
4a and 5a). This corresponds to the storage (‘mouthpiece protected’) position of the
dispenser device.

20 Referring now to Figure 6, there are shown aspects of the gear mechanism 440. In
more detail, housing 420 may be seen to be provided with an internal chassis 428 for
outward receipt of the parts of the gear mechanism 440. Within the chassis 428, and
as better seen by reference to Figure 9, there are provided mirror-image (‘left’ and
‘right’ hand) dispensing mechanisms 448a, 448b for dispensing medicament. The

25 gear mechanism 440 can be considered to form part of the dispensing mechanisms
448a, 448b.

Referring to Figure 9 in more detail, the first and second medicament-containing
blister strips 400a, 400b are positioned within respective left and right chambers
30 403a, 403b of the chassis 428. Each blister strip 400a, 400b engages in respective
multi-pocket index wheel 430a, 430b, of the type used in the DISKUS® inhaler of
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WO 2007100900PCT1GB2006/4)04623 indicia 425 in this particular embodiment indicates
the number ofopsResRockets 404a, 404h left on each strip 402a, 402BIp g fg;2nd

5, the mouthpiece cover 438 has been rotated further to a third 5 position to fully uncover or
open the mouthpiece 426 and the air inlet grille 470. Part of the cover 438 extends almost to
the base 421 of the housing 420 in this position. As a result of the further movement from the
second to third position the gear mechanism (described in more detail with reference to
Figures 8 and 7a to 7c below) and dispensing mechanism (described in more detail with

reference t ) t 55&%% &
medicame %&%ﬁﬁﬁﬁz fl%\éatlon gl@‘%wo@dts] %tr%la me |cgr%§e¥1gt§éh?ﬂ%§er gé" Ice is
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count indicia 425 by one unit to a new reading of 29'. is After use the %(iég 438 is
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are prOV'd%HHHQrtHH% (ﬁﬁaaﬁ%ﬁ%ﬁ SRDAISRaRRINSh SN 9S4 HBaNn 448 Ahber

dispensing medicament. T gear mechanism 440 can be considered to form Fggart of the

dispensingthedh4ens" Jﬂgﬁsﬁﬂ@o resliening RffglRERe HiVAPafetakente fRldiRy 4488nd
medlcarn:vsnﬂebn*@sulngnblm@rwasw Hage.[60ahReseytinsing withini resiretbmdefidindaight

chambers O 3b of the ch assis 428. Each bl st tr| a 400b |
respectlve:? &)C e mf?éat'o 2@6&% bs%f' e%"ype Ufcﬁg '?h %@gﬁ(ﬁlﬁhoglép%f
respectlve index wheel 430a 430b.

The used lid foil 412a, 412b feeds over its respective beak 409a, 409b and coils
15 about respective lid take-up wheel 417a, 417b, which also rotate to wind up lid foil
412a, 412b thereon. Each lid take-up wheel 417a, 417b comprises a central hub, to
which the ends 416a, 416b of the lid foils 412a, 412b are respectively attached and
about which it is wound up, a central spindle (not shown) about which the hub is
rotatable and on which is mounted a torsion spring (not visible). This is described in
20 detail in WO-A-2006/018261 (Glaxo Group Limited), in particular the embodiment
therein described with reference to Figures 1 to 4, which International application,
along with the US national phase patent application derived therefrom, is
incorporated herein by reference. The function of the torsion spring is to ensure a
roughly constant driving tension is provided to each strip 400a, 400b by its lid take-
25 up wheel 417a, 417b over the course of each entire strip length. In particular, each
torsion spring acts to compensate for the variation in drive tension associated with
the increase in the effective winding diameter of each lid take-up wheel 417a, 417b
as used lid foil 412a, 412b gradually becomes wrapped therearound. Thus, uniform
indexing of each strip 400a, 400b may be maintained over the entire strip length.
30
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WO 2007/068900PCT/GB2006/004623 GiaxoSmithKline, as described and shown in

US-A-2005/0126568 Maauies et a0 - see Figure 16, index wheel 416 - andbiriB g, 5041 5HIp"
inhalation devices of US-A2005/0154491 (Anderson et al), and successive pockets are

thereby guided towards a central opening station 427. At the opening station 427, the lid foil
412a, 412b and 5 base foil 410a, 410b parts of each strip 400a, 400b are peeiably separable
about beaks 409a, 409b, The resulting empty base foil 410a, 410b coils up in respective base
take-up chambers 415a, 416b, Rotatable base take-up spindle 413a, 41313 anchors the end

414a, 414b,of eac i il 4 [Tl '
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maintained over the entire strip length. 30 WO 2007/068900PCT/GB2004/004623 In use, the
dispenser device is primed as shown in Figures 4a to 40 and 6a to Sc by movement of the
cover 438 fRefetriacgecai fpoFikkoneas shevgedr MgahasidmatkDSh)ay tee dbed positmpias
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with reference to Figures 10 to 15, this results in negative pressure being transmitte th%h
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stepped profile to give respective outer and inner ratchet features 444a, 444b for
ratcheted interaction with the ratchet 446, which interaction will be described in more
detail with reference to Figures 7a to 7c. The ratchet features 444a, 444b are equi-

25 angularly spaced-apart ratchet teeth; in this embodiment there are 5 teeth on each
circumferential surface 445a, 445b. The teeth 444a on the outer circumferential
surface 445a (the ‘outer teeth 444a’) are offset from the teeth 444b on the inner
circumferential surface 445b (the ‘inner teeth 444b’). In other words, none of the
inner teeth 444b lie on the same radius from the axis of rotation of the gear 442 as

30 the outer teeth 444a.
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Referring again to Figure 6, the gear mechanism 440 may be seen to comprise ratchet gear

442 mounted @y dvaaiindle 431. The ratchet gear 442, like the other gegks,dgRdagRLIorm
having opposed inner and outer faces 441, 443 (relative to the exterior of the dispenser

device) and an outer circumferential surface 445a therebetween. The outer face 443 is
recessed to define an inner circumferential 20 surface 445b in opposed relation to the outer
circumferential surface 445a, As will be seen, the outer and inner circumferential surfaces
445a, 445b are provided with a stepped profile to give respective outer and inner ratchet
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also provided with gears. The inner 15 face 441 of the ratchet gear 442 is provided with drive
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mouthpiece cover 438 from its second position to its third position.

25
A more detailed description of a suitable counter mechanism for use in the dispenser
device is provided in WO-A-2005/079727 (Glaxo Group Limited) which, along with
the US national phase patent application No. 10/597,651 derived therefrom, is
incorporated herein by reference. The base take-up spindle 413b can be used to
30 drive this counter mechanism by engagement with the drive wheel/step-up gear

wheel thereof.
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WO 20071E090PCT/0B20061004623 As shown in Figures 6 to 8, the ratchet 446 comprises

a central hub 4A®syiraesbhe outer circumference of which depend a pluraligy-pEassisAnggiarly
spaced-apart, circumferentially-oriented, resilient legs 446b.The ratchet hub 446a further 5

comprises a boss 446¢ which, as shown in Figure 6a, fits in the mounting aperture 436 of the
mouthpiece cover arm 434 for establishing a direct drive connection between the mouthpiece
cover 438 and the ratchet 446 whereby rotary movement of the mouthpiece cover 438
between its first to third positions causes rotary movement of the ratchet 446 in the ratchet
gear 442, as will be described in more detail shortly 10 hereinatfter, in this particular

embodiment, 5 ratchet legs 446b depend from the ratchet hub 446a, In other words, the
number of ARENAWBYE FigHes ShissBnthe iriebetHé G%BF‘?E%@@PMWHH%E BReTaibRet
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reference to ures 7ato,7c, ic 0 ove to rts of the gear,m ism,440
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10 hereinafter. In this particular embodiment, 5 ratchet legs 446b depend from the

ratchet hub 446a. In other words, the number of ratchet legs 446b is chosen to

match the number of inner teeth 444b of the ratchet gear 442.

Interaction of the ratchet gear 442 with ratchet 446 may be better understood with
15 reference to Figures 7a to 7¢, which show movement of parts of the gear mechanism
440 of the third medicament dispenser device when prepared for use in sequential

steps corresponding to those of Figures 4a to 4c.

In the rest position of Figure 7a (i.e. mouthpiece cover 438 closed), the ratchet 446 is
20 angularly disposed in the ratchet gear 442 so that the inner teeth 444b of ratchet
gear 442 are circumferentially spaced from the free ends of the ratchet legs 446b. In
the second position of Figure 7b (i.e. mouthpiece cover 438 partially opened), the
ratchet 446 has rotated round in the ratchet gear 442 to slide the ratchet legs 446b
over the adjacent surface segments 449 of the inner circumferential surface 445b to
25 engage the inner teeth 444b. It will therefore be appreciated that in this second
position, the ratchet gear 442 is ready for movement but has not yet been moved,
and hence that the overall gear mechanism 440 and dispensing mechanisms 448a,
448b have not been advanced. In the third position of Figure 7c (i.e. mouthpiece
cover 438 fully opened), both the ratchet 446 and ratchet gear 442 rotate together
30 (by 72° as shown) through inter-engagement of the ratchet legs 446b and the inner
teeth 444b such as to advance the overall gear mechanism 440 and dispensing
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25 engage the inner teeth 444b. It will therefore be appreciated that in this second position,

the ratchet gegygtind@asly for movement but has not yet been moved, ggqk@rsR Hoaidhe
overall gear mechanism 440 and dispensing mechanisms 448a, 44813 have not been

advanced. In the third position of Figure 7c (i.e, mouthpiece cover 433 fully opened), both the
ratchet 446 and ratchet gear 442 rotate together 30 (by 72 as shown) through
inter-engagement of the ratchet legs 446b and the inner teeth 444b such as to advance the
overall gear mechanism 440 and dispensing WO 20071068900PCTIGB2000)04623
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to open a solitary pocket of each and to thereby make the medicament powder contained in

each openédPckphiairane & salitatkpeslelsbeacth e dnitipraly snakeihe erdinamdus
inhalation ?oW@eP%@rﬂbtﬁé@uﬂh hRPNanakd rukeRes488. Retewingdeibiguse® dhane

di ice furth ' int I ini late 481 f ing.th
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the ratchet geathpiecaPhe ratchet 446,

Referring to Figure 8, the dispenser device further comprises an internal retaining
plate 481 for covering the gear mechanism 440. The retaining plate 481 is provided
with an arcuate shelf 483 which lies over the ratchet gear 442 and the ratchet 446.
10 One end of the shelf 483 is configured as a resilient finger 484 in which is provided a
notch 485. The ratchet 446 includes a protrusion 446d which engages in the notch
when the ratchet (and hence the mouthpiece cover 438) is in its first, rest position of
Figure 7a, as shown in Figure 8. This inter-engagement of the ratchet protrusion
446d and the retaining plate notch 485 acts as a detent to detent the mouthpiece
15 cover 438 in the 'mouthpiece closed’ or rest position of Figures 4a, 5a, 7a and 8.

The retaining plate 481 yet further comprises a fixed, resilient pawi leg 487 for
interaction with the outer teeth 444a of the ratchet gear 442 to form an ‘anti-return’
feature for the ratchet gear 442. When the mouthpiece cover 438 is opened, to
20 cause rotation of the ratchet 446 and then the ratchet gear 442 once the ratchet legs
446b engage the inner teeth 444b, the pawl leg 487 is not an impediment to the
rotary movement of the ratchet gear 442 as the pawl leg 487 rides over the outer
teeth 444a due to their orientation and the resilience of the pawl leg 487. However,
when the mouthpiece cover 438 is returned to its closed position, in turn rotating the
25 ratchet 446 back to its rest position, the ratchet gear 442 is held against return
rotation by engagement of the pawl leg 487 with one of the outer teeth 444a.
Accordingly, the reverse rotation of the ratchet 446 on closure of the mouthpiece
cover 438 is not transmitted to the gear mechanism 440. Thus, on each occasion
the mouthpiece cover 438 is fully opened and closed, the ratchet gear 442 is
30 incremented in one rotary direction only.
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10 One end of the shelf 483 is configured as a resilient finger 484 in which is provided a notch

485. The ratchgh4ds issldsies a protrusion 446d which engages in the notghwigleiRdatchet
(and hence the mouthpiece cover 438) is in its first, rest position of Figure 7a, as shown in

Figure 8, This inter-engagement of the ratchet protrusion 446c1 and the retaining plate notch
486 acts as a detent to detent the mouthpiece ts cover 438 in the 'mouthpiece closed' or rest
position of Figures 4a, 5a, 7a and 8. The retaining plate 481 yet further comprises a fixed,

resilient pawl leg 487 for interaction with the outer teeth 444a of the ratchet gear 442 to form

an ‘anti-retuttihfratbeenfouthpieatcbetgoéd e theimarst RiecerrRy b 4BSHITARERE abjo
20 cause roiatj t g t he ratc ear, 442 once the ratchet legs 446b
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the ratchet derasilient iegs Fbbistjdes barteevevahehisnrnteirtemtiedddint serfacthdi5h to be
orientation ébe myilirnarreidheinsyy! MRNE when thpjece cover 438
is returned Et%ib%s closed position, Inl{ﬂiﬁv rgét\gtli?ﬂ%ztﬁg%s ratc?let 448%@&9 % %ﬁfﬁésp [Z%ISI 6%?6

the ratchet §84P2%Pis held against return rotation by engagement of the pawl leg 487 with
one of the outer teeth 444a, Accordingly, the reverse rotation of the ratchet 446 on closure of

the mouthpigece. 438 is not transmitted to the gear mechanism 440. Thus, on each
occasion theﬁ' ?ﬁﬁ%ﬁ?&%‘%&am@ %I?%ﬁr gﬁﬂ?’d"ﬁ 898&%@@ 3eak degib-pfingex waeel
incremented i@ 589viag) ireptifileotiprenfO T067¢0a8I06MMCK7AB2DARHDGEEPS Ve dbsr

mouthpiecensevMesisifa 59{535*5“3@&%}'5 ftiﬁg,&gﬁféring position (Figure 4a) to rotate the ratchet
446 In the ratchet gear 442 back to its rest position (Figure 7a), the resilient legs 446b slide

back oveP the inner circumferential surface 445b to be spaced behind different inner teeth
444b readylfosieriapemiagual eVeRHPIBEhEQRIABD hE GIHRIT E%&%ﬁb@@'ﬂcﬂﬂhits
enlarged wﬁ?[g om%lﬁo%f t'rhe \gﬁa tetetti of Index wheel 430a showing the profile thereof. The
gear teeth 0 aﬁ.l_o 8 gearsin e g &SP Rte A MIHBPL AP Gl dShbith FigYTsr dMe. troits third
summary, raadtianniovehienit fiyiiihepete theahthehpieothpzB ¢ecovEitds Be isiitstin the
position, in whigbtityde ' Elgur <10 its third pasitign,.in whjch it
fully opens the mouthpsg@lemllszgn(%g Qgé?gﬁéé%)g%g%ﬁs%ﬁe (fﬁe _r'gﬁ:"ﬁe% 4642;%\%1%%%% ﬁ%a{tg%tnd
dispensiiig SRSRHAISIST StUR QRes A QtBIS SHdRKed in the dispenser device to cause a single

blister pocket 404a, 404b of each strip 402a, 402b to be opened and presented to
the manifold 450 at the opening station 427 ready for the patient to simultaneously
inhale the powder contents of each newly opened pocket 404a, 404b and thus
receive a fixed dose of a combination of different drug actives. After the patient has
20 inhaled the powder contents of each newly opened pocket, the patient manually

returns the mouthpiece cover 438 to its first position ready for next use. Upon next
use, the next closed pocket 404a, 404b on each strip 402a, 402b will be opened and
indexed to the manifold 450 to enable the patient to inhale the next fixed dose of the
drug combination. This opening and closing cycle then continues, in accordance

25 with the prescribing regime for the drug combination (e.g. once a day, twice a day
etc.), until all of the pockets 404a, 404b are emptied, as will be evidenced by the
count indicia 425. As described above, movement of the mouthpiece cover 438 from
its first position to the intermediate second position (e.g. Figure 4b) does not result in
indexing/opening of the blister pockets 404a, 404b.

30
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is each blister strip 402a, 402b is indexed in the dispenser device to cause a single blister
pocket 404a, 4048046368 Strip 402a, 402b to be opened and presented tgtheghaiifeld,450
at the opening station 427 ready for the patient to simultaneously inhale the powder contents
of each newly opened pocket 404a, 404b and thus receive a fixed dose of a combination of
different drug actives. After the patient has 20 inhaled the powder contents of each newly
opened pocket, the patient manually returns the mouthpiece cover 438 to its first position
ready for next use. Upon next use, the next closed pocket 404a, 404b on each strip 402a,

?023 ;vill beﬁopmeoﬂatailéddwmié??dmmfmdrﬂﬂgtel;w@b%&}ﬁﬁ?\ﬂﬁé&f@iﬂ@ﬁ@i?ﬁé’ﬁ%&
ixed dose q inatipn, This opening an ing_cycle then continues, in

accordanceévégh%ﬁré%%\égs@?ﬁr%@e@rﬁ%e%cr%t %e(?ﬂ']’ée&ﬁﬁé%iﬁm (e.g. once a day, twice a day
etc), until all of the pockets 404a, 404b are emptied, as will be evidenced by the count indicia
425. As desegd t ] | Y% it first pgsition to the
temedints o e e el e e IR A

pockets 4048, A0k d8jath Sisohysiunsedrromprissrabng firshdrOadanilcspdend ritinabicthe
manifold 4500k theatitd;dwnRAIGANISHINSIBASEEIIRVIRSLSOWH ¥R ME IS SRIGHEIALIRS

10 to 15. Fi 1 the. thi di tdi devi bsent it th 426,
S In more LT e L G 0 LohTEcE Nk Y e R QU R U4 GRPS AT
parts, whicHipndsfimbgnaticnleicé 58 o asehintmdisg8a9e releslicsl méthiraais inadhergipd 7Eher the
manifold 46f}ds éﬁéﬁiﬁ’&%mﬁén@}%ﬁ ﬁn@h%ﬁﬁ@f@?ﬁ@f?ﬁl}gi lip defining an inlet 463

to a chimney 452 is received within an inner wa e shell cover part 420a which
defines #e air inlet grille 470, 0 As described above, and as shown in Figures 4a to 4c, the air

inlet grille 4%6 detsibisat shelbcanar RASHAMAISHEURIE 4 RYI . I PRk %HS%%SQ{Y{PF&

in its first orﬁcrzlscis&d ,?osition %lag%rﬁ 4a), part-uncovered when the mouthpiece cover 438 is in
its second Of part-openad pasit “tﬁg‘ﬂg‘é@&%‘i dnRimauheisss Gaven 438 mbamindsdirst or
cover 438 isliséd frosition dplgureotitjppdfignoevieldmwhes, tie misutHpladecdép A¥8Wsiairso
pass from quisige irc ' [ er, ice into the manifold 450 via the .
chimney inlet 453 t%ﬁ_ q%%#n&ﬁ%@%g%&e@p%%%eﬁ%ﬁéﬁglé{llﬁ n ‘§/en]% pgbgﬂt h%ﬂaH ece
mouthpitt £, ‘é%&ﬂﬁilﬁdi%?h“?{flﬁmﬁﬁégigﬂﬁfiﬂm\ﬂﬁs in Figure 12. Notably, this air
inlet grille 470 provides the sole intended point of entry of air from the outside into the

di t di devi tient inhalatjon at th thpiece 426. More
particularty & Sir TeE UEVAFD B (1IUHE Ui RRSFBHT oH 318 s Remmsiearoent

device to peispéneahdeviaaiitol iBmaividatEnviatatathimasthesnastriane 48625y UHR
manifold 450 i i : n er. par such that its pratruding foot 455
S within the ol B SR, So R

of wing2UssRemaicallyiby arowtHinfisuriids Malshntitiseininietgiitedt 46 provises the
pushed oniotbdntdépipsmidabentry of air from the outside into the medicament dispenser

device upon patient inhalation at the mouthpiece 426. More particularly, the air inlet
grille 470 provides the sole entry point for air outside the dispenser device to pass
into the manifold 450 upon patient inhalation on the mouthpiece 426.

25
The manifold 450 is also received by second shell cover part 420b such that its
protruding foot 455 sits within the manifold-receiving cavity 475 thereof. The manifold
450 is provided with a pair of wings 456a, 456b which are assembly features which

enable the manifold 450 to be pushed onto the mouthpiece 426.
30
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30 WO 2007/068909PCT/GB2006/004623 As may also be seen by reference to Figures 12

to 15, the many@ldodabtsfag a particular inner structure in which chimney 452lee3iB8sRbeNe a
chamber 460 and partly shares a common wall 459 therewith, which common wail 459 forms

the bottom wall of the chimney 452 and part of the top wall of the chamber 460. The A terms
"above", 'bottom" and "top" are only used to describe the relative positioning of features in the
manifold 450 in the orientation that the manifold 450 is shown in in Figures 12 and 13. The
chimney 452 has the chimney inlet 453 and a pair of chimney exits 454a, 454b, 10 In use, the
chimney 45Agirsels fomheasdpwhingeiectusiody Figaresdiirauds, thiecaminiBblaride® HAO
patient inhalgkj RRIES ; ' \ S h ir of chimnpe
exits 464a, Sﬂ)&.@réh@ﬁrr{\gfn%er 46§ ﬁg)ﬁ%@ﬁc’ﬁ%ﬁ@eﬁr %é%% %%a&é?%bg%%@%e? Eﬁ@r@ut%\d
exit 474. ThE3H sharmfeperironswall 4429, thatgwithoMitemBenimers wal 567 Sorave trash

defined by coprirafiRGRRilemiRey stoa YriHoErembestimagi of dareaisnaboubg™

and each Ieer iS pgi)vide,d with a ngs&igtive" cruciform 451, 461, Each chimney g)%? 4{5%1@1,%b

is paired witly She GPRE chBRSEiAis tP3ara paly wesrbinderrtandin Mlptivepesitioring of

another. ThéeaturehieteedPaniifgidodite thtththertdretatioer et thédrmadiBRANSD S HBRATRIGN

via shap-m ina.f 6, 20 As detailed hereinabove, when the mouthpiece cover 438
QHipHIRSs 'Pa UK 45

is fully opened to its third position, the gear and dispensing mechanisms 440, 448a, 448b are

actuated to cause each blister strip 400a, 400b to be advanced and a single pocket 404a,

404b of eactiairipions AERleRORRNAIMMAY hadindarsiapd Jsam&?iaumﬁ AAAR%ARS: g3uthe

peeled open blister, pocket 404a O%Ib of each strip 400a, 400D lies adjacent a respective one
A

of the pars Of dRfin W AF2AIRe S NWREHRIEIaM das £rsiisively regrivat dmpugle the
open blistergiiokett gikadaDtba fisticolistermbitipn/@Rndosaisn Recadiasy MaheafEssaRimsaKBKt
e onc e HIEDUEL A AT SBUNEIHIE SHBLA A RRSR PATEF BRer
inlets 473a, 473b and a chamber exit 474. The pair of chimney exits 454a, 454b and
pair of chamber inlets 473a, 473b are both defined by a pair of circular holes, in this
15 particular embodiment of diameter about 3mm, and each hole is provided with a
respective cruciform 451, 461. Each chimney exit 454a, 454b is paired with one of
the chamber inlets 473a, 473b by positioning them adjacent to one another. The
mouthpiece 426 is provided to the chamber exit 474 and snap-mounts thereto via
snap-mounting feature 476.
20
As detailed hereinabove, when the mouthpiece cover 438 is fully opened to its third
position, the gear and dispensing mechanisms 440, 448a, 448b are actuated to
cause each blister strip 400a, 400b to be advanced and a single pocket 404a, 404b
of each strip to be peeled open. As will be understood from Figures 14b and 15c,
25 the peeled open blister pocket 404a, 404b of each strip 400a, 400b lies adjacent a
respective one of the pairs of chimney exits 454a, 454b and chamber inlets 473a,
473b.

Specifically, the open blister pocket 404a of the first blister strip 402a locates
30 adjacent the first chimney exit 454a and the first chamber inlet 473a (as shown in
Figure 15c¢) and the open blister pocket 404b of the second blister strip 402b likewise
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WO 2007/068900PCT/GB2006/004623 locates adjacent the other chimney exit 454b and
chamber inlet 43804 s6iR5Cribed previously with reference to Figure 1, thejlistehRarkels

404a, 404b are elongate, extending sideways relative to the longitudinal axis of the strip 402a,
402h, The pockets 404a, 4046 can therefore be considered to have first and second sides on
S opposing sides of the strip longitudinal axis. When the open pockets 404a, 404b are
presented to the manifold 450 at the opening station 427, the pockets 404a, 4046 are oriented
so that the sideways orientation thereof Is aligned to the direction between the respective

chimney exitséa fiind ahiaBaidp @%mﬁ@a&ﬂ% mmwerﬁmm%w@%@gﬁg@

exits 454a, b and the chamber exits 473a, 473D lie te, over the different sides of the po
404a, 40486, %ﬂ\QPé‘STX a}Urzfe?fﬁ{@%? AR gt Slftek erchetedatanifih s Rigngate,

orientation teatenfinge skidewpy seeittiyetdotte I%?iwiuw:]w|@¥§ éﬂﬁﬂ@gthlpi W@Q’éﬁ@@bﬁh%e
strip 402a, 4 S W igures 12. 13 and 16 e atient.inhales at the, |

moEthpiece gég(el% ﬁ%’rgfégg?n(%&iﬁﬁtﬁgrﬁogr% Gons! 8’85@% LBNE Iaags\ﬁggqﬂgos[lﬁgs an
manifold 45@reASIPAIHidagPtibeastrinidengitialitizd ante WWbenitheopds D otkatedtHia) déy ikt
453, which igsbitiapes ey ARl e lrdUSLARle A0 AS SraRcalIsRTasaR csbi

Figures 13, 15a and 16¢, first (or primary) portions 485 of this airstream 4 ow into :[he i
opened blist@en8ERBIFH SR, Hivt1¥er sidenays, ortsiatinbiharast bpafipnredoterdhierdirestian
the re_sp%c_timwwmmea?ej@é&% %%dh%ﬂt@l@ﬁéﬂif@ﬁ?l t&@a‘?ﬁﬁﬁk%ﬁ?i&{ﬁgﬂ'hus,has
contained in Q in stream, and thence out o ockets : into the
chamber 468“\19‘331}%0 ﬁﬁﬁéﬂeﬂg‘fﬁ &7? )ng_e{ﬁ%‘ﬁ& a?H‘éuﬁ?Dé’Hﬁﬁl 8&%1%?&3%% 3blie
powder therpHienihe dibenert midethpicthe428ckets thdpadkddts eisprsdiprjrirass, 2beAsisfiows
in Figures 1 i haped . 480 1 Vj ; 9 whj
separates th%@rﬁnﬁe]% 52 frgcf)§n the éhhat?r‘r?t?émﬂgg. %%%gygh?%%%lgﬁ%%ﬁ%%{og %\gays

adjacent to BRfiYRdTMmicsgitugioalsuds wrdenatydirectipahfdhmetep 4238, 402b. As
graphically represented in Figures 13, 15b and 15c, in 30 use, the bleed hole 480 acts such

as to direct a8 %ﬁg\rb% v rII'Ii(g)rl]rgEs;81 Qf q]faarﬁt{g?%en a patient inhales at the mouthpiece 426,

15 an airstream 483 flows from outside of the dispenser device into the manifold 450
solely through the air inlet grille 470 into the chimney 452 via the chimney inlet 453,
which is in juxtaposed relation with the air inlet grille 470. As graphically represented
in Figures 13, 15a and 15c, first (or primary) portions 485 of this airstream 483 flow
into the opened blister pocket 404a, 404b of each strip 400a, 400b at the opening

20 station 427 via the respective chimney exits 454a, 454b, thereby entraining the
medicament powder contained in the pockets in the airstream, and thence out of the
pockets 404a, 404b into the chamber 460 via chamber inlets 473a, 473b. The
airstream with entrained medicament powder then flows out of the mouthpiece 426
into the patient’s respiratory tract.

25
As shown in Figures 12 to 15, a single D-shaped bleed hole 480 is provided to the
wall 459 which separates the chimney 452 from the chamber 460. The D-shaped
bleed hole 480 locates adjacent to both the chimney exits 454a, 454b and the
chamber inlets 473a, 473b. As graphically represented in Figures 13, 15b and 15c¢, in

30 use, the bleed hole 480 acts such as to direct a second portion 486 of the airstream
483 (the “bleed portion”) from the chimney 452 directly into the chamber 460 to
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483 (the "bleed portion") from the chimney 452 directly into the chamber 460 to WO
20071068900Ra hifgRaei6 1004623 disruptively impact the first portions 4864k ih6 alsigam

483 that transport the entrained medicament powder into the chamber 460 and thereby break
up any powder agglomerate components thereof. It is to be noted that Figures 16a and 16b
only selectively show the flow paths of the first 486 and second 486 portions of the airstream
483 for ease of illustration, As the skilled person will appreciate, the first and second portions
485, 486 are created concurrently in the manifold 460 upon patient inhalation at the

moutppl)(ijecedd%pﬁsdlydinmadimEiglnsepr&iaﬁd 1;@5- &p higuipsticamnd dy ?{(HV\éﬁa??éﬁﬁPQHe
manifold 55 third medi nt dispenser devjce that is a variation of (and alternative
to) the mani%(r){lﬁa 0 %@i&%ﬁ%’g gﬁge'@ o@%ﬁ%&ei@t Fﬁ?ﬁ%bgeEEﬁﬂi(n‘\@nﬁﬂw
550 which dfVedpioriptemesateas mpprefitsttheraibld 450 are designated with like reference

numerals. 15 It will be appreciated that the overall shape and form of this second manifold

550 corresqgndﬁbtaﬁthat of the ED-hole” manifold 450 such that one may be readily
substituted ot MGG fhatiRirvrae deanen G sahseplestialy Beavete lovtemthsiafithe

EDI-hoEI_)%' Otyfﬂiesbm meséazﬁh?rtmsqxﬁngmﬂmobﬁw&tﬁ 4o ﬁf@&@éeog'gg'fgﬁafﬁl{ﬁ“ BlgaHe
oles 580a i e wa which separates the chimne rom the
chamber 56"5(;i ﬁ%gn%;% etqyai'lf,?g@@éﬁ%’#&nﬁ?&ﬁ*&%ﬁ%@%%ﬂeﬁw%&r i IRR A EhiRsARied

552 locates*afByE@HanibdhS Goaaifdigatt) sharepatiermtliFtdteresvithewhishhprRIt852834as

forms the bpidsataRihHiduresHAaRY 98¢ and part of the top wall of the chamber 560. The
terms "above", "bottom" and "top" are only used to describe the relative positioning of features

in the mihifold 550 in the orientation that the manifold 650 is shown in in Figure 17a, Wings
6582, 556bRigarpeovBleddd thenoiandQidambeimidld SSHIBINRY FRRNAS AR SIS
and dual C'Hg*\}?c?é/ f?l)g{sissgd'\?dr% énl /olfn(and alternative to) the manifold 450 with ‘D-hole’ type
bleed hole 480. Those features in the second manifold 550 which correspond to
features in the first manifold 450 are designated with like reference numerals.
15
It will be appreciated that the overall shape and form of this second manifold 550
corresponds to that of the ‘D-hole’ manifold 450 such that one may be readily
substituted for the other in the third medicament dispenser device. However, instead
of the ‘D-hole’ type bleed hole 480, the second manifold 550 has two elongate slot
20 form bleed holes 580a, 580b provided to the wall 559, which separates the chimney
552 from the chamber 560.

In more detail, second manifold 550 has an inner structure in which chimney 552
locates above chamber 560 and partly shares a wall 559 therewith, which wall 559
25 forms the bottom wall of the chimney 552 and part of the top wall of the chamber
560. The terms “above”, “bottom” and “top” are only used to describe the relative
positioning of features in the manifold 550 in the orientation that the manifold 550 is
shown in in Figure 17a. Wings 556a, 556b are provided to the manifold as before.

30 The chimney 552 has a chimney inlet 553 and dual chimney exits 5654a, 554b. In
use, the chimney 552 directs inward airflow 583 (again, as exclusively received
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use, the chimney 552 directs inward airflow 583 (again, as exclusively received WO

20071068900 hifghn98fa/004613 through the air inlet grille 470 as showgi)diosicod63
from the chimney inlet 663 to the chimney exits 554a, 664h, The chamber 560 has dual

chamber inlets 573a, 573b and a chamber exit 664, The chimney exits 554a, 554b and
chamber Wets 573a, 573b are both defined by circular holes of diameter about 3mm, and
each Is provided S with a respective cruciform feature 551, 561. As shown ip.Figures 17a and
17b, the chimney exits 664a, 564b and chamber inlets 573a, 57312 are posmon_ed to be
adjacent to gzenghibe sucitagrilaety@mophaviniisteFigorka74) 4and @b dsemE{omes s5ibto

li i [ i 7 (e.q. Figure 11),.first partions 585
ot the imiard ST Y3 A QUAe S TS SN et s el SHeTmoah et i
554a, 554b %8 chamber miki§oHktherhiswmey extistabéaa s 860 chamslzirioteat 733,
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404b and enaples the trgnsport thereof in the inhalation airflow 583 from the ¢ rln_lets
573a, 573b 10 tHa ERABNE S e ¥Ex featiytenbeP the inhaling patient via the mouthpiece

426. Elongate slot form bleed holes 580a, 580b are provided to the wall 5r5]9|, Whicg seé)éacr)gtes
the chi . Jhe eglongate slot forrn. blee oles 580a, 5¢
locate ctal Tty SR G175 2 B8 ST Y et s 90 chppeg et
graphically RIsidsahtdd Q@F@ﬂﬁ@@ﬂa@_@l&’dﬁab&ub@ tbadhleﬂtié?mefhﬁﬁm, wheh act speh
as to direct sRagndecetipa0sE 0 AidbaaudinneEs (35 BiRPd AAIRIS MmN Shingy 252
directly into the chamber 560 to disruptively impact the first portions 585°of the airflow 653 that
transpormhgpmf}ﬂr%at@@ r%%zji(%\%éﬁg‘ﬂ%ér Hrsd pegiany bRERS iheainyptslaidiow 583 are

agglomeratdimegoviarttsetiperopdskits ity &0 £igur edRaheadhnirgdhriessaea 5628 a2
width at its Hﬁ%nq@&' inlets 573a, 573b and into the chamber 560. This airflow at the open blister
pockets 404a, 404b entrains the powder contents of the respective pockets 404a,
404b and enables the transport thereof in the inhalation airflow 583 from the
15 chamber inlets 573a, 573b to the chamber outlet 564, and thence to the inhaling
patient via the mouthpiece 426.

Elongate slot form bleed holes 580a, 580b are provided to the wall 559, which
separates the chimney 552 from the chamber 560. The elongate slot form bleed

20 holes 580a, 580b locate distal from both the chimney exits 554a, 554b and chamber
inlets 573a, 573b. As graphically represented in Figures 17a and 17c, in use, the
bleed holes 580a, 580b act such as to direct second portions 586 of the airflow 583
(the “bleed portions”) from the chimney 552 directly into the chamber 560 to
disruptively impact the first portions 585 of the airflow 583 that transport the entrained

25 medicament powder and thereby break up any powder agglomerate components
thereof.

Referring to Figure 16a, each bleed hole 580a, 580b has a width at its first end
nearest the chamber exit 574 of 1.32mm (+0.15mm), a width at the opposite second
30 end nearest the chimney exits 554a, 554b of 1.11mm (& 0.15mm), and a length from
the first end to the second end of 6.465mm (£0.1mm). The cross-sectional area of
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nearest the chamber exit 574 of 1.32mm (0.15min), a width at the opposite second 30 end

nearest the chipgngy-axilsyeo4a, 654b of 1.11rnm0.15rrim), and a length oy, fiksseng to
the second end of 6,465mm (0.1inm), The cross-sectional area of WO
20071969909PCT1GB20061004623 each bleed hole 580a, 580b is 7,8rnm2. The bleed holes
580a, 580b therefore have a tapering profile, narrowing from the first end to the second end.
Of course, these dimensions may be changed depending on the medicaments to be delivered
from the blister strips 402a, 402b. As will be appreciated, the first and second portions 585,

iy oy Sl g iy i o e
Inhalation a uthpiece . will als observed from Figure the blee

holes 580a,%§§5m§r£ E@h%rgﬂ?é%?‘é(hl?ﬁ%{ﬂg@ ﬁBSﬁq%'?qﬁgs%goﬁﬁcﬂﬂf%gﬁ‘gﬁéé GPYfRe, these
airstream 58tegfsinnsainay b changelditepndingon shefanediiraitisdabamiinebed frisrmiitg

a sheath-lik@,lgi{epgﬂbgtlﬂthgcg&ghe boundary surface 591. This helps alleviates deposition
of the medicament powder on the boundary surface 591 as the powder is carried towards 15

the mouthpiece 426. It will be observed that the internal structure of the manifolds 450; 550 is
such thi Iowﬁwdinbéaﬂ@'p@ctaﬁaahm@w%%%d%%%dwaiﬁbmbmésér%gfal %@@ﬂfﬁ%ﬁ 583
553 to the patrtition wall 459: 559, is perpendicular or generairy perpendicular to the
longitudinal A%’ rdeeg conBaraaey %%]W%H?%@tggﬁsaﬁ&? %H@ﬂéﬂ%@!’tﬁl&@'ﬁ%%?he
573a, b to tieotkizpieserd6t 474; 574. Thus, the bleed portions 486; 586 of the inhalation

airstream 483; 583 impact the first, medicament carrying portions 485; 585 in the chamber

460; 500 at right_—anlgles thereto or generally at right-angles thereto. 25
10 As will also be observed from Figure 17¢, the bleed holes 580a, 580b are configured

and arranged so that the second portions 586 of the airstream 583 additionally flow

around the boundary surface 591 of the chamber 560, forming a sheath-like air

blanket adjacent the boundary surface 591. This helps alleviates deposition of the

medicament powder on the boundary surface 591 as the powder is carried towards
15 the mouthpiece 426.

It will be observed that the internal structure of the manifolds 450; 550 is such the
longitudiﬁal axis of the chimney 452; 552, which extends from the chimney inlet 453;
553 to the partition wall 459; 559, is perpendicular or generally perpendicular to the

20 longitudinal axis of the chamber 460; 560, which extends from the chamber inlets
473a, b; 573a, b to the chamber exit 474; 574. Thus, the bleed portions 486; 586 of
the inhalation airstream 483; 583 impact the first, medicament carrying portions 485;
585 in the chamber 460; 560 at right-angles thereto or generally at right-angles
thereto.

25
It will also be observed that the the manifolds 450; 550 require all airflow into the
manifold to be via the chimney inlet 453; 553, which then acts such as to ‘separate’
that total airflow 483; 583 into the ‘open blister directed’ air portion 485; 585 (via the
chimney exits 454a,b; 554a,b and the chamber inlets 473a,b; 573a,b) and a ‘bleed’

30 air portion 486; 586 (via the one or more bleed holes 480; 580a,b) to the chamber
460; 560. Good control over the amount of bleed air 486; 586 and, in particular, the
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It will also be observed that the the manifolds 450; 550 require all airflow into the manifold to

be via the chingaeyoileésdsy3; 553, which then acts such as to 'separate’ thagtagahadein 453
583 into the 'open blister directed' air portion 485; 585 (via the chimney exits 454a,b; 554a,b

and the chamber inlets 473a,b; 573a,b) and a 'bleed' air portion 486; 586 (via the one or more
bleed holes 480; 580a,b) to the chamber 460; 560. Good control over the amount of bleed air
486; 580 and, in particular, the WO 2007/068900PCI7GB2006/004623 percentage thereof
(relative to the total airflow entering the manifold 450; 550 via the chimney inlet 453; 663) is

therefore passibniagh thereoifrlatiswity tHitetaaerRmestitdrivg e isAiPRABINSSH via the
dispenser deyj ving.a padl. o dicament carriers 400a, 4006, the bleed air portion 486;
586 of the toet}glﬁgi]ré‘?gwﬂi)]%tSC’?%%S%s [ efli |yr%8%f°6?588§%§@an‘9"@b%, tﬁba.ﬂg?ﬁcgﬁi’é%%inﬁ"s
through the @RIkt B0 4te4 0l |tragtiicerapnir edispedshatdbemwilidikaly ke pameogir
leakage Intaribeicapifnldaiers 260 RRbRAIRLIBbA S < IeeGHE2 -
particulargl Est,f%ag‘nimn% ?xits 0 454a,b; 5546%[?%%? ; %@?ﬂﬁaépns %ﬁgég ggrﬁgﬁﬁ’}rlgd,t\e}’aam@w
chimney mlé A 75055 0eally 8% e BRSNS 80%a, thesbalamasoprssing dorapittethe
sealing fit ovpetteespooietsdgd #)H0ttke manifold 450; 650, Nonetheless, any such air leakage
is negligible compared to the intended total inhalation airflow 483; 583 drawn into the manifold

450; 560 through the chimney inlet 453; 553 via the air inlet grille 470. 15 In the
above-deschibdl nfsuraiatad, thal thereifoltidikeBp pBSare ainkgitege, imiet o mEididedi50:
plastic compgp n (e TN j 0 high density,
polyethylen #IQS:SE MQiﬁhgcrgqtilra]is matﬁrﬁ%sg;@i?t}gﬁgi%? ?c;érg ir"’]zé_e;i %&%&%‘é‘?@%@‘ﬁﬁ?&@éﬁﬁs
550, in p1§rt§: B ig%ﬁgﬁ?e@ﬂﬂe&ﬁfh%%dlﬂﬂﬁ@, palis ey bawiny theusiimney lineturica,b;
energy to nfifBajbe sintehthis Miﬂﬁmgmwmﬂm%W%thﬁﬂt@QM?@r AT
materials aﬂ%g@gg ible

materials there ma %gﬁ#{rﬁ%#ﬁ]&oﬁﬁ%ﬁ?ﬁ%ﬁ@% ﬁﬂ%&tﬁ%ﬁeﬁ%r%iﬁz?&hpﬁi%w&e
(FEP), and tabgiRshommepepssiyioére, ifdendstd iotabivlyplatiylesig 6P) 8 358888y into the
appreciatedribafanusbisspals it IaicRe ARY semeaacHl e RN o AR
medlcarPsent may be comprised of or coated with materials such as
In the above-described embodiments, the manifolds 450, 550 are one-piece, injection
moulded plastic components. More particularly, the manifolds 450; 550 are made
from high density polyethylene (HDPE), since this material is suitable for injection
moulding the manifold 450; 550, in particular high-speed injection moulding, while
20 having a sufficiently low surface energy to minimise or inhibit deposition of the
medicament powder thereon. However, other materials and manufacturing or
moulding processes could be used. As other possible materials there may be
mentioned fluoropolymers, for instance fluorinated ethylene-propylene (FEP), and
other non-fluoropolymers, for instance polypropylene (PP).
25
It may be appreciated that any of the parts of the device or any component thereof
which contacts medicament may be comprised of or coated with materials such as
fluoropolymer materials (e.g. PTFE or FEP) that reduce the tendency of medicament
to adhere thereto. Any movable parts may also have coatings applied thereto which
30 enhance their desired movement characteristics. Frictional coatings may therefore
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tiuoropolyrrier materials (e.g. PTFE or FEE') that reduce the tendency of medicament to

adhere theretqydayfheyable parts may also have coatings applied therete miaighed@@rbance
their desired movement characteristics. Frictional coatings may therefore WO

2007/068990PCT/GB2006/004623 be applied to enhance frictional contact and lubricants
(e,q, silicone oil) used to reduce frictional contact as necessary. In particular, the manifold
itself may be wholly or pertly comprised of or alternatively 5 coated partially or wholly with
materials that reduce the tendency of medicament to adhere thereto. Such materials may for

examplcla IoWerabplwdrfmelﬁ;I]ﬁ?ﬁﬁy mﬁéhelrrﬁl@olméf(@g@i%wé?ﬁ@ (8! tf@é}(ljwoﬂ%oqm%%wl&o
materials ar ensit (0] ene (HOPE) and/or modified acetal materials
fefllod bl fonaercy Racesn

are also suitab Aterials include those comprising multiples of
one or more of the following monomeric units: tetrafluoroethylene (PTFE), fluorinated ethylene

propylene ( ﬁ”&aﬁ% t r en
wrryldmneflﬁgrﬁlgﬁr{%%%@nd o orlnateclﬁ %Zy er%*?érl? BagllHe?h(??%-'n[)f | @orlggtag%bﬁ%w ,
which have %OPé?a@l.Oéﬁ'ﬂIgrPFaﬁbq}Jm@mﬁ@at@r inlsohat §adh%tb%mm0¢%m@nm@m to
e.g., PTFE, dharandr6i. a&:mrﬁ@#&r&ssm@b@r %@é@@yiéf'bbwgﬁmlésméé of'fhe
tIuoroponmIer §o&tlonall¥ %!end Wlt%gf%g{ orinate onmer such as polyamidgs,
polyimides, po?yamlcfg 1HIaEs 35808 P &R ¥H}ﬁ5ﬁ@a§8ﬂﬂi§sa%(?mpl°yed High
amine- formdﬁnﬂﬁydmtmﬂmmw@l?&)lmd?ﬁneﬁecﬂﬁhtEdqumetérm‘Eémﬁ\&mlon of
the polymer coating to the 20 substrate,Preferred polymer blends are

PTFEIFEF/pol m|de|m|de PTFE/polyether sulphone (PES) and FEP-benzoguanamine. It
will furth&t fe m&wmwmmﬁﬁﬁﬂgwmethwemmmwmmmes@ additmnabre

details, modifithg foficwing ARG Her tARsXBIRRIASYIBRYIERB®PYTFE), fluorinated ethylene
propylene (FEP), perfluoroalkoxyalkane (PFA), ethylene tetrafluoroethylene (ETFE),
vinyldienefluoride (PVDF), and chlorinated ethylene tetrafluoroethylene. Fluorinated
polymers, which have a relatively high ratio of fluorine to carbon, such as
15 perfluorocarbon polymers, e.g., PTFE, PFA and FEP are particularly suitable.
Particularly when used as a coating, the fluoropolymer is optionally blended with a
non-fluorinated polymer such as polyamides, polyimides, polyamide imides,
polyethersulfones, polyphenylene sulfides, and amine-formaldehyde thermosetting
resins. These added polymers often improve adhesion of the polymer coating to the
20 substrate. Preferred  polymer blends are PTFE/FEP/polyamideimide,
PTFE/polyether sulphone (PES) and FEP-benzoguanamine.

It will further be appreciated that the ‘Summary of the invention’ section discloses
additional details, modifications or adaptations for the exemplary medicament

25 dispenser devices, medicament carrier(s) and manifolds described with reference to
the accompanying Figures.

Where not stated, the components of the medicament dispenser devices herein may
be made from conventional engineering materials, especially conventional

30 engineering plastics materials, more especially those which allow moulding of the
component.
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25 dispenser devices, medicament carrier(s) and manifolds described with reference to the
accompanyingyligsesssyygrere not stated, the components of the medicapentRsRENER3
devices herein may be made from conventional engineering materials, especially conventional
30 engineering plastics materials, more especially those which allow moulding of the
component, WO 2007/068900PCTIG82006/004623 The medicament dispenser device herein
is for dispensing powdered medicament formulations, particularly for the treatment of
respiratory disorders such as asthma and chronic obstructive pulmonary disease (COPD),
bronchitis arid chest infections. S In particular, the device may be used in delivery of a
medicament powder formulation based on one or more of the medicaments listed

hereinbeloh1GVMERiapRE, fiaPREPheder Mieinde daistreaaing paMcsisd maslicament
forr;rlulellriorfcfiﬁrr?hi?itgibl@@s PRRYCETIPrise fh@ttﬁﬁ?rﬁéﬁﬂ%fﬁ&%im&ﬂv%lﬂdm&ﬂ:‘éréasmd \ @@f@ﬁﬁﬁ)wr
a plurality of the isted medicaments (combinatio y). Where the device is for use
v plural S SERELR ST PN R AR e g A s i e e
formulati®n comprising one or more of the listed medicaments, one pack containing at least
one medic : i , e Of : &J&&‘i‘@.\ﬂﬁ' fdRdRr
use with two |st|§lr9 rt?g?c S, %ﬁeﬁ%ﬁ%%ﬁf%%ﬁﬁlI%Egﬁ%%%mk comprlsdqgc{g
medicameReR8E PRI PHEGMEF thadketiramantsdiftadarieinheianeiepdne device is to
medice}mea’ésljééamvmﬁj@éhargm&- ?ﬁ%@p&@ﬁ?tﬂ@ﬁiéﬁi&m&m@hm@? inciesteshdomayor
example, analgesics, e.g., codeine, dihydromgrphine, ergotami entanyl or morphine;
anginal pre‘i? i'aﬁsi,%%’?&.P&ﬁfﬁ&zlé#%\@m%‘ﬁ&%@f& .,%1%’?8 Mi%«é@é@r 'B'seﬁﬁ!}%
salt), ketotifsted medioanoenils(¢ognatsirthtioaotiierapyalt) Vémeia fiatidesieegis depbatosytiripkiral
penicillins, gtr in, [ e clj idigie; antibi i .
methapyrighol A IR Bl LA AER THe P EOIRN, o R e bowded
fiuticasonefpemplatiancpmipisinaorser)namiebiir lisiedensqigameniepsarigack containing
at least one medicament not found in the, or at least one of the. other packs. Where

the device is for use with two blister packs, the medicament powder formulation in
15 one pack comprises a medicament not found in the other pack. Typcially, each pack
will have different medicament(s) than the other pack.

Appropriate medicaments may thus be selected from, for example, analgesics, e.g.,
codeine, dihydromorphine, ergotamine, fentanyl or morphine; anginal preparations,
20 e.g., diltiazem; antiallergics, e.g., cromoglycate (e.g. as the sodium salt), ketotifen or
nedocromil (e.g. as the sodium salt); antiinfectives e.g., cephalosporins, penicillins,
streptomycin, sulphonamides, tetracyclines and pentamidine; antihistamines, e.g.,
methapyrilene; anti- inflammatories, e.g., beclomethasone (e.g. as the dipropionate
ester), fluticasone (e.g. as the propionate ester), flunisolide, budesonide, rofleponide,
25 mometasone e.g. as the furoate ester), ciclesonide, triamcinolone (e.g. as the
acetonide) or 6a, 9a-difluoro-11p-hydroxy-16a-methyl-3-oxo-17a-propionyloxy-
androsta-1,4-diene-17B-carbothioic acid  S-(2-oxo-tetrahydro-furan-3-yl)  ester;
antitussives, e.g., noscapine; bronchodilators, e.g., albuterol (e.g. as free base or
sulphate), salmeterol (e.g. as xinafoate), ephedrine, adrenaline, fenoterol (e.g. as
30 hydrobromide), salmefamol, carbuterol, mabuterol, etanterol, naminterol, clenbuterol,
flerbuterol, bambuterol, indacaterol, formoterol (e.g. as fumarate), isoprenaline,
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.;t5 mometasone eige as the furoate ester), ciciesonide, triamcinolone (e.g. as the acetonide)

or 6a, 9a-difiuypgorh FAoSdbyd roxy-1 6a-methyl-3-oxo-17a-propionyloxya pavesiamk/agigne-1
7 6-carboth laic acid 8-(2-oxo-tetrahydro-furan-3-y1) ester; antitusslyes, e.g., hoscapins:
bronchodilators, e.g., aibuterol (e.g. as free base or sulphate), salmeterol (e.g, as xinafoate),
ephedrine, adrenaline, fenoterol (e.g. as hydrobromide), salmefamol, carbuterol, mabuterol,
etanterol, naminterol, clenbuterol, fierbuterol, barnbuterol, indscaterol, formoterol (e.g. as
fumarate), isoprenaline, WO 2007/068900PCTIGH2006/004623 rnetaproterenol,
phenyfephringtahetienopasteameparinsbpiese)iRdbandlanpdiRie bireEHar o (¢ dsasacetate),
hydrochloride), rirniterol. terbutali . h ' ine, tulobut

,X-hr; dcro)?;_f%ép{)g_r'ﬁir@g%s Hﬂ'rg%h(i%ﬁde%,s rlsrlrjmu)erglt,et)érg'u Sline e‘?g. %s? sHIp rg{ecs’r isoetharine,
phenylethoxXy)pbagsidulfenyllethyljaminolethgl-2(3H)-itienzothiazolond-radiemosin2E25[3-(2-
agonists, e.gp4 o%%ﬁ% 9"@5 neliRs raesnlies - lamino)- .
purin-9-y1]-g-(2@¢%?/)-2 -tet?ﬁgor 9%&?@%?/“3%&]%%%3%% e%ﬂgé%%e%%ﬁggg ?H%ngr?n
inhibitors .§90P%5f5 4490 2Bmin dShFfthg 1§4Amino-2-(18-hydroxymethyl-2-phenyl-ethylamino)-
piperidinylicgiaroleR0any|-AMer8rasinvkeahl e e HYR0aBP Y. as maleate); a4

acetyl]amin_clPentenoyDamlnm propanoic acid (e.g. as free add or potassium salt),

diuretics, e. " Moride; antRdRyics, e.g., Bhtropfurn (€45 hsHdita@minarspamy)-1-
atropine or pifitrigiayl)ihoongiRes))pteaypaisere)-bydevegrisppenmetagirelung) xanthines,
aminophylli line theophyllinate.. lysine theophyllinate or theophylline; therapeutic
proteins ang%% II e's,c> pgerﬁlﬁl)s{a}ll aé‘?'&ﬁc%rgﬁ’gﬁ“‘\’/?&%ﬁ@s{?zﬂaéﬁo@% sa,%{?f 588@%%%&?@“
will be dédrdbieetiessohds Qhﬂlbdidie:thgrﬁhhhlalengitge agpropriirepibm medicassertisomisehe
used in the {REBERAN SR e a5 AWsaHIPRIAL Oﬁé}%}f‘eé:""éﬁsi?,r LA NI r
esters (e.g., lower alkyl esters) or as solvates (e.g., hydrates) to optimise the activity and/or

n
stability of tREPATSRPRen X RRSTonAGtatcdMiReREN RS proaliee miRarrhyfiBats, hdvaine
mono-theratheGptyiingle aetitRoptgitagicnicegpsatiinaorspriueiher fepayde 8.60MPENaHOBr
therapy (La ll}éral active medicaments containing) proguct. Suitabll ] g{carpent or
medicamenﬁcoﬁ%@he\'n%cb g’coﬁ%ﬂ%?tlgﬁ’tﬁgga f/’ 5to ﬁ@@%sare@%;'ﬁ ﬁ/%g%rcfgaafr%?ﬁsﬁ{é
group codsigkihedonathe-mtl dnatn atbeyengpptoffistexhm pledicenniods tevaydoer e BANR)form
anticholinergjGaaents For8Xamu mahMNrlatfiAe Jshid/ M2 Miraaarion gl f)mfﬁ‘%’ Sifss

Stadrenoreceptor agonists, antiinfective agents (e.g. an antibiotic or. an antivir

antihistamif84-NoV&R@lkI esieisharian saMatenRagdi/dipteldo optimise the activity and/or
2007/06890a&KItyGBHOBLEHIdARA3NL.

20 The formulated medicament product may in aspects, be a mono-therapy (i.e. single
active medicament containing) product or it may be a combination therapy (i.e. plural
active medicaments containing) product.

Suitable medicaments or medicament components of a combination therapy product
25 are typically selected from the group consisting of anti-inflammatory agents (for
example a corticosteroid or an NSAID), anticholinergic agents (for example, an My,
- Mz, M4y/M2 or M3 receptor antagonist), other B;-adrenoreceptor agonists, antiinfective
agents (e.g. an antibiotic or. an antiviral), and antihistamines. All suitable
combinations are envisaged.
30
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Suitable anti-Inflammatory agents include corticosteroids and NSAIDs. Suitable
corticostercidsywhigh/apayobe used in combination with the compounds of ghe/éwRnienake
those oral and inhaled corticostercids and their pro-drugs which have anti-inflammatory
activity. Examples include methyl prednisolone, prednisolone, 5 dexamethasone, fluticasone
propionate,
8a,9a-difluoro-17a-[(2-furanylcarbonyl)oxyl11p-hydroxy-16a-mothyi-3-oxo-androsta-14-diene-1
7p-oarhothioic acid Sfluorornethyl ester,

8a,9a-difiuchelitetiehgatieirylanématueih \dgatsoitdadep rapimugieryiisd esianNsiuiene-diaiarb
othiolo acid gpfi2 %" -furan-33- ster, asape esters (e.g. th
17-propiongﬂiﬁegé?r%gwgﬂl-mgyog%rﬁggléﬁ eé&%@%ﬁgggﬁoﬁ e,ﬁ?ﬁn%%%@gyﬂfgsrngﬂag@ne
esters (e.q./YETiRRREtiesp Riahrdoiriet cativostatsidh anididheicizrcadidgs itizhdemve
propionate. #Ririafimaionn hsilil28. EXalRpIBd FERRRSRIN BRI BISHRASBRSnIsolone,

Dot O S TR ASARS USRS Bropaale ey iluRrer STad @vsomyheraaByasyhnd

rosta-1,4-diefiytpesgbesinuagid-Sieramebayh ssiesi& S sl Shibic acid oo
othioi

17a4(2-furgpylcarbonyi)oxy)-11/3-hydroxy-16.-methyl-3-oxo-androsta-1,4-diene-17pcar
c acid Stor%ﬁ/ @bﬁsg@ﬂ

%'fm}p 6a,9ad-difluoro-11p-hydroxy-16a-methyl-3-oxo-1 Ta-propionyloxy-

6a,90-clifluaraibbiahtydsorydSerRedisbiers - 1dad2, SRRt YR RIBESA DODYPXY-
androsta-1 4-%Ier?lﬁil78-carb th Ia('c acid S-o%anomethyl ester, 60,9a-dill/Jere-I

113-hydroxl§/?f i ?ﬁgpi £gters (e.9. the 17-propionate ester or the 17,21-dipropionate

][}1ethyc}@tlr?:jiﬁtqmylcbmsgm-gﬂqntsdm&psmgométa;&eﬁ-i&étarsar(yl?gnio!geggf%;&taf7esﬁr),

uorome C orQ- a me, -1.4.pregngaclien ione

furoate (nriorﬁggéggg ??J r%ﬁﬁbr?ﬁéé@gﬁ%%’st&g%? g'rdegdeggﬁ)é%%f)ﬁ \Rf@@%%’l ',DR'

W002/1008 P85 021d 2835 200 Hefersd\wonizosesds \anEde0 Suti2as00 sFaBaatand

25 W006/0g2 80 I ] /i " ieald ggonism tr Qssess
e T G R T

selectivity for transrepression over transactivation an

therapy throutR ARSI id-Aisran'Z i chdesdiois \nod 33 BReoMe T/ \eG98758458;-difluoro-
WO004/035329, AORAM t 29602 -850%0- -1,4-diene-17p-
2007/068900Pg2?§gé280610%r}96‘23 Ogg/% %};U&)?Vé\%%%%%\%&?&%%‘bdlene 178
W003/101 53 WIS /825 o6 HRIBAIEEY L8 S R Sereesitu avma 4fbbBdBK I Bo-Tatadf80x0-
W003/061685:; (2/QB32082 A HORANN4BHCHYNRYNBRRARABSNVPAGHLRETS Rarbothioic
SuitableNSA|ps |n§_%(g,g'§0q%lfmlcro MQglycate g 895%g?oqql‘tghydroxy-1 6a-methyl-17a-(1-
methycyclopropylcarbonyl)oxy—3-oxo-androsta-1,4-diene-17[3-carbothioic acid S-
20 fluoromethyl ester and 9a, 21 dichloro-11B, 17a methyl-1,4 pregnadiene 3, 20 dione-
17-[2'] furoate (mometasone furoate).

Further corticosteroids are described in WQ002/088167, WO02/100879,

W002/12265, W002/12266, WO05/005451, WO05/005452, WO06/072599 and
25 WO06/072600.

Non-steroidal compounds having glucocorticoid agonism that may possess
selectivity for transrepression over transactivation and that may be useful in
combination therapy through the manifold herein are disclosed WO003/082827,
30 WO98/54159, WO04/005229, WO04/009017, WO04/018429, WO03/104195,
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phosphodiesterase (POE) inhibitors (e.g. theophylline, PDE4 inhibitors or mixed PDE3/PDE4
inhibitors), leuk@iHeRR@B§GgONIsts, inhibitors of leukotrierie synthesis, INQEHBRHRI594623
tryptase and elastase inhibitors, beta-2 integrin antagonists and adenosine receptor agonists
or antagonists (e.g. adenosine 2a agonists), cytokine re antagonists (e.g. chernoldne
antagonists), inhibitors of oytokine synthesis or 5- lipoxygenase inhibitors. Examples of ENOS
inhibitors Include those disclosed in W093113055, VV098/30537, W002/50021, W095134534
and W099/62875, Examples of CCR3 inhibitors include those disclosed in W002/26722. 15
Suitable broéMSHAGRNE /are B/DABIRIRZEE PINIGERI0BISOB ClUNiIDOFAIMEBO! (Whioh/mashe
a racemate na a m

WORHIE 8D RSDBIB6HS), 2 SWISHRGRBI M SR 1968985 SRS b 1651,

xinafoate, saIbutemm_?w'hlch may be a racernate or a single
R- enantlom\éf?qg‘qﬁ% A VL QABHRAAN), WPRBIR0GBAS anel MEBRI8458FMoterol (which may
be a racemate or a single diastereomer, such as the R,R- 20 diastereomer), for instance
formotercgl fg te or g gﬁahne and salts thereof Other suitable 62-adrenereceptor
agonists ars 'él %4{(9 \ -ﬁydrw Q4. sodium  cromoglycate, nedocromil  sodium,

hydroxy-3-(Pyesphodiestsifisee (RDEN yHnivitoeshexyl ewdshyibe, PDE4 inhibitors or mixed
benzenesulipsiasfi¢a:d- ﬁﬁ[gﬁ{ ]e%m%%)éyanjt‘l n ?srt%z&?&gxgmd?&ag rrllg nsylntheS|s

ethyl}- amlnggeptyll 0XY) propy benzenesurfonam
6-dichiorob §I)'BQW'Q%MM@%?I)mlﬂtﬂﬁ@ﬂ@dnb@@iwl)bﬁt@dMegnmtmﬁagomsts and

phenol, 44(58@%&@4{5%@‘1

hydroxyFlglth %}( oxymeth % higr%lg‘;l)\l%@ hydrg%?l 5. (1%%&}?2@ Iits) Cyiokine
[[(2R)-2 é §- -SI{F Kétgthﬁﬁ Fﬁ‘i’r‘ﬂﬂﬁhéﬂﬁf&ﬁﬁﬁhlHﬁ]@!Fﬂﬁpl@érﬁAﬂﬂkﬂ%rﬁmﬁeSIs or 5-
andN- 2(21ﬂﬂ@<vgen§&e4mﬂmnwwpfﬁramprémOfJhﬁwqﬂmﬁﬁr@yw&%{ez‘t(%s%odlsclosed in

hydroxy- 2(% gon- ﬁ&(ﬁj@lﬂ |ne

5-[(R)-242- 442 -amino-2-methyl-propgox "‘?‘9@2& 9%%!10]%%%9‘?%?%@@%) WW@@@WH
-8-hydroxyt ﬁmm?&i?iQﬁ&%obrbmsmwm@sedwwesm;wmyzevmrab|y the
82-adrenoreceptor agonist is a long acting 02-adrenoreceptor agonist (LAM), for example a

compoundgv CB growdes effective bronchodliation for about 12 hours or longer.
u1 Ie bronchodilators are B2-adrenoreceptor agonists, including salmeterol (which

may be a racemate or a single enantiomer, such as the R-enantiomer), for instance
salmeterol xinafoate, salbutamol (which may be a racemate or a single enantiomer,
such as the R-enantiomer), for instance salbutamol sulphate or as the free base,
formoterol (which may be a racemate or a single diastereomer, such as the R R-
20 diastereomer), for instance formoterol fumarate or terbutaline and salts thereof.
Other suitable Pp-adrenoreceptor agonists are 3-(4-{[6-({(2R)-2-hydroxy-2-[4-
hydroxy-3-(hydroxymethyl)phenyl]ethyl}amino)hexyl] oxy} butyl)
benzenesulfonamide, 3-(3—{[7-({(2R)—2-hydroxy-2-[4-hydroxy-3-hydroxymethyl)
phenyl] ethyl}-amino) heptyl] oxy} propyl) benzenesulfonamide, 4-{(1R)-2-[(6~{2-[(2,
25 6-dichlorobenzyl) oxy] ethoxy} hexyl) amino]-1-hydroxyethyl}-2-(hydroxymethyl)
phenol, 4-{(1R)-2-[(6-{4-[3-(cyclopentyIsuIfonyl)phenyl]butoxy}hexyl)amino]-1-
hydroxyethyl}-2-(hydroxymethyl) phenol, N-[2-hydroxyl-5-[(1R)-1-hydroxy-2-[[2-4~
[[(2R)-2—hydroxy-2-phenylethyl]amino]phenyl]ethyl]amino]ethyl]phenyl]formamide,
and N-2{2-[4-(3-phenyl-4-methoxyphenyl)aminophenyl]ethyl}-z-hydroxy-2-(8-
30 hydroxy-2(1H)-quinolinon-5-yi)ethylamine, and 5-{(R)-2-(2-{4-[4-(2-amino-2-methyl-
propoxy)-phenylamino]-phenyl}-ethylamino)-1 -hydroxy-ethyl]-8-hydroxy-1H-quinolin-
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Other r32-adrenoreceptor agonists include those described in WO 021066422, WO 5
02/070490, W PR 4636, WO 031024439, WO 03/072539, WO 03/001£84 W45 6/004623
04/016578,W02004/022547,WO 2004/037807,WO 2004/037773, WO
2004/037768,W02004/039762, WO2004/039766, W001/42193 and W003/042160,

10

15

20

25

2-one. Preferably, the p.-adrenoreceptor agonist is a long acting B-adrenoreceptor
agonist (LABA), for example a compound which provides effective bronchodilation
for about 12 hours or longer.

Other B,-adrenoreceptor agonists include those described in WO 02/066422, WO

02/070490, WO 02/076933, WO 03/024439, WO 03/072539, WO 03/091204, WO
04/016578, WO 2004/022547, WO 2004/037807, WO 2004/037773, WO
2004/037768, WO 2004/039762, WO 2004/039766, WOO01/42193 and
WO03/042160.

Suitable phosphodiesterase 4 (PDE4) inhibitors include compounds that are known
to inhibit the PDE4 enzyme or which are discovered to act as a PDE4 inhibitor, and
which are only PDE4 inhibitors, not compounds which inhibit other members of the
PDE family as well as PDE4. Generally it is preferred to use a PDE4 inhibitor which
has an IC5 ratio of about 0.1 or greater as regards the ICsq for the PDE4 catalytic
form which binds rolipram with a high affinity divided by the IC5q for the form which
binds rolipram with a low affinity. For the purposes of this disclosure, the cAMP
catalytic site which binds R and S rolipram with a low affinity is denominated the "low
affinity" binding site (LPDE 4) and the other form of this catalytic site which binds
rolipram with a high affinity is denominated the "high affinity" binding site (HPDE 4).
This term "HPDE4" should not be confused with the term "hPDE4" which is used to
denote human PDE4.

A method for determining IC5qs ratios is set out in US patent 5,998,428 which is

incorporated herein in full by reference as though set out herein. See also PCT
application WO 00/51599 for an another description of said assay.

Suitable PDE4 inhibitors include those compounds that have a salutary therapeutic

ratio, i.e., compounds which preferentially inhibit cAMP catalytic activity where the
enzyme is in the form that binds rolipram with a low affinity, thereby reducing the
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10 Suitable phosphodiesterase 4 (PDE4) inhibitors Include compounds that are known to

inhibit the PDR¢oeigytege Which are discovered to act as a PDE4 inhibitggratshiybigil@se
only PDE4 inhibitors, not compounds which inhibit other members of the POE family as well

as PDE4. Generally it is preferred to use a PDE4 inhibitor which has an IC50 ratio of about
0,1 or greater as regards the 1050 for the PDE4 catalytic 15 form which binds rolipram with a
high affinity divided by the 1060 for the form which binds rolipram with a low affinity. For the
purposes of this disclosure, the CAMP catalytic site which binds R and S rolipram with a low

Catalyic S e ooy s e e R T
catalytic site which_bjnds rolipram with a hi ffinity Is,denomipated the "hi Inity" binding
cite (UPoE TR <A .o BRI b i EEE TR AR P M HRI
used to denléie; matioeof RRES0A vreghestdoad eteyamisitigs 106pSontios RDERE cataigtid Fopatenit
5,998,428 which is . incorpgrated herein in full by reference as though set out herein, See
aiso PCT 28 BRI egBaTianasvety eslrpmdny e o daal biage splpram
PDEA4 inhibijafis iefwdgrigee compounds that have a salutaty therapeutic ratio, La,
compounds which preferentially inhibit cCANIP catalytic activity where the enzyme is in the
form that binds roliprarn with a low affinity, thereby reducing the WO

200/068900R GiTt(2B ARHe0H 62 thisideaatiarisshindtegiarenisesin lthkeRDBArhIBitg Hae fwm

that binds reliprarp with é%%nqgl ity. Another way, to state this Is that t referred
compounds?%ph{a‘)’]\?g6 a?ﬁ Fa |b?o¥5§5%?t8,r 1 8?%’@8?5} 85 treegaﬁa ?tﬁgeil‘g%%(?éptr‘l’@lﬂf)é%
catalytic forgyHigéting with the binding of 1nM of [3H]R-rolipram to a form of PDE4 which binds

10 rolipram with a high affinity over the ICsq value for inhibiting the PDE4 catalytic

activity of a form which binds rolipram with a low affinity using 1 pM[3H]-cAMP as the
substrate.

Most suitable are those PDE4 inhibitors which have an ICg( ratio of greater than 0.5,

15 and .particularly those compounds having a ratio of greater than 1.0. Preferred
compounds are cis 4-cyano-4-(3-cyclopentyloxy-4-methoxyphenyl)cyclohexan-1-
carboxylic acid, 2-carbomethoxy-4-cyano-4~(3-cyclopropylimethoxy-4-
difluoromethoxyphenyl)cyclohexan-1-one and cis-[4-cyano-4-(3-cyclopropylmethoxy-
4-difluoromethoxyphenyl)cyclohexan-1-oi]; these are examples of compounds which

20 bind preferentially to the low affinity binding site and which have an IC5( ratio of 0.1

or greater.

Other suitable medicament compounds include: cis-4-cyano-4-[3-(cyclopentyloxy)-4-
methoxyphenyl]cyclohexane-1-carboxylic acid (also known as cilomalast) disclosed
25 in U.S. patent 5,552,438 and its salts, esters, pro-drugs or physical forms; AWD-12-
281 from elbion (Hofgen, N. et al. 15th EFMC Int Symp Med Chem (Sept 6-10,
Edinburgh) 1998, Abst P.98; CAS reference No. 247584020-9); a 9-benzyladenine
derivative nominated NCS-613 (INSERM); D-4418 from Chiroscience and Schering-
Plough; a benzodiazepine PDE4 inhibitor identified as CI-1018 (PD-168787) and
30 attributed to Pfizer; a benzodioxole derivative disclosed by Kyowa Hakko in
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binds rolipram with a high affinity divided by the IC50 for the form that binds rolipmm 5 with a

low affinity. A {pgtheiglisment of this standard Is that of one wherein thePREghigbifaieshas
an IC50 ratio of about 0.1 or greater; said ratio is the ratio of the 1050 value for competing

with the binding of 1nM of [31-1]R-rolipram to a form of PDE4 which binds 10 rolipram with a
high affinity over the IC50 value for inhibiting the PDE4 catalytic activity of a form which binds
rolipram with a low affinity using 1 p.M[31-]-cCAMP as the substrate. Most suitable are those
PDE4 inhibitors which have an 1050 ratio of greater than 0.5, is and particularly those

Zompounf?/vémgg m?@éaiﬁaﬁmwryalr@aﬁ{ﬁf?m@aimﬁaﬁmﬁ @igndells, L.J. et al.
cyano 0Xy-4-m onyl)cyclohexan-1- carbox

o R AT R 0B SR et 1625, Benavk) 18581 1208, 12 (suppl.
difluorometﬁ&kyﬁbehﬂﬁ&ﬁﬂ@xf‘mﬂﬂmﬂamw reference No 162401-32- 3) and a pthalazinone

44-cyan ese ar

Zfampﬁes Wérélgigj lggg l@i{é”}ﬁzi;g ind plr%l;ergrg[ﬁ a? tot IgﬁvX% %gacne ?rﬁrgh
have an iC5Ykfa88e0; 195#'@@&%&&!*1@%(%795[(&&%Mbﬂfdzﬂﬁh@mﬁﬁ&;ﬁd@Jﬂmeh:bexahydro-
Cis-4-Cyanogddthis/ SRR PR gﬁ\ﬁ%ﬁhﬁ@%ﬂgﬁ%%hﬁ%ﬂ%ﬁéﬁ%@'%mh

known as cjlornalast dlsclosed 25 |n d its salts, esters, pro-drugs or

physical forfh& R EPEZ%E%‘H@?E%W F@shail eenPrepares-ane Pl 59 AERY
(Sept 640, Ediden;gholoBitahst RAByIGAS wf@een@@m;ﬂﬂaﬁﬁwoﬁbnmﬂ-bwv@lmﬂe

VM554/UM565 from Vernalis; or T-440 (Tanabe Seiyaku; Fuji, K. et al. J Pharmacol
10 Exp Ther,1998, 284(1): 162), and T2585.

Further compounds are disclosed in WO004/024728, WO04/056823 and
WO04/103998, all of Glaxo Group Limited.

15 Suitable anticholinergic agents are those compounds that act as antagonists at the
muscarinic receptor, in particular those compounds, which are antagonists of the M,
or M3 receptors, dual antagonists of the M4/Mj; or M./Ms, receptors or pan-
antagonists of the M1/M2/Ms receptors. Exemplary compounds include the alkaloids
of the belladonna plants as illustrated by the likes of atropine, scopolamine,

20 homatropine, hyoscyamine; these compounds are normally administered as a salt,
being tertiary amines.

Other suitable anti-cholinergics are muscarinic antagonists, such as (3-endo)-3-(2,2-
di-2-thienylethenyl)-8,8-dimethyl-8-azoniabicyclo[3.2.1] octane iodide, (3-endo)-3-(2-

25 cyano-2,2-diphenylethyl)-8,8-dimethyl-8-azoniabicyclo [3.2.1] octane bromide, 4-
[hydroxy(diphenyl)methyl]-1-{2-[(phenylmethyl)oxylethyl}-1-azonia bicyclo[2.2.2]
octane bromide, (1R,58)-3-(2-cyano-2,2-diphenylethyl)-8-methyl-8-{2-
[(phenylmethyl)oxy]ethyl}-8-azoniabicyclo[3.2.1]  octane bromide, (endo)-3-(2-
methoxy-2,2-di-thiophen-2-yl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane

30 iodide, (endo)-3-(2-cyano-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo
[3.2.1]octane  iodide, (endo)-3-(2-carbamoyl-2,2-diphenyl-ethyl)-8,8-dimethyl-8-
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derivative nominated NCS-613 (INSERM); 0 4418 from Chiroscience and Schering- Plough; a

benzodiazepirgdlaiAdsdaipitor identified as CI-1018 (PD-168787) and 30w@ttibpieskipdelizer;
a benzodioxole derivative disclosed by Kyowa Hakko in WO

2007/00900PCTIGH20061004623 W099/16768; K-34 from Kyowa Hakko; V-11294A from
Napp (Landells, LW et al, Eur Rasp J [Annu Gong Eur Resp Soc (Sept 1923,- Geneva) 1998]
1998, 12 (Suppl, 28); Abst P2393): roflumilast (OAS reference No 162401-32-3) and a
pthalazinone (W099/47505, the disclosure of which is hereby incorporated by reference) from

Byk-Guldery Rufaafepéis}s.2. 1]octane iodide, (endo)-3-(2-cyano-2,2-di-thiophen-2-yl-ethy)-8,8-
(-)-p-[(4aR*,10b81-9-ethoxy-1,2,3.4,4a,10b-hexahydro8-methoxy-2-methylbenzolc][1,6]naphth

yridin-6-yi]-ﬁ'm@m¢§$ﬂ%\ﬂ@éh'£¥ﬁ|9&%ﬂRﬂ?§% mRdider DAY PRI Hmibitot- RN aS-Hden
prepared anghéeniplinbttinoyhyabiKELPesyiRe)\8-diliabylsgaiybinie-bRgefeeeippment bytane
Almirall-Prodesfarma: Vivi554/UM565 from Vernalis; or 1-440 (Tanabe Selyaku; Fuiji, K. et
al.J Pharmgbégm eExp Ther,1998, 284(1): 162), and T2585. Further compounds are disclosed
in W004/624728, W004/056823 and W004/103998, all of Giaxo Group Limited, 15 Suitable

anticholinergifAaRiy SIRABRSS ARFBMUBIRL RLAGADANABARSIE B UeHUHHBAIE), soi

receptor, in particular those compounds, which are antagonists of thé M1 or M3 receptors

dual antagdHise! S1amammdovent CrtoRiure éetats heguRmidaLRktstErriEna g1 a8 a3
receptors, pxemigsyYCA8MGDAds-HElyple Hisoalifipidmnef the:beikaranhaiplants as-tesisatgd

normally acHRARIETEN 5o Bt LR b TorRary o L O Bl R R TR eSO
musoarihic @iy @fi<is; 2y clidisiyBr dmdmjdei@Barzan, CAS-3485-62-9), copyrrolate (Robinul),

e e

[hydroxy(difHiRg yﬂﬂqt@ea%ﬁﬂzztg%&f&ﬁ z8RfeyePiv] Geiaisulfate
bromide, (1{¥/f)GA&-¢Y8B3AR-disRenwied\bysidpelivlate{4rydrochloride (CAS-5870-29-1),
methory.-2 SR on & GLs R & md ORI SR8 0o Bt S5 44-11-6),
iodide, (did pere2inanCAS-Eipdetra7ethy | dcdaipiach(ICASZ008 B9 AF-DX 116, or
methoctramine, and the compounds disclosed in WO01/04118. Also of interest are
revatropate (for example, as the hydrobromide, CAS 262586-79-8) and LAS-34273
which is disclosed in WO01/04118, darifenacin (CAS 133099-04-4, or CAS 133099-
07-7 for the hydrobromide sold under the name Enablex), oxybutynin (CAS 5633-20-
20 5, sold under the name Ditropan), terodiline (CAS 15793-40-5), tolterodine (CAS
124937-51-5, or CAS 124937-52-6 for the tartrate, sold under the name Detrol),
otilonium (for example, as the bromide, CAS 26095-59-0, sold under the name
Spasmomen), frospium chloride (CAS 10405-02-4) and solifenacin (CAS 242478-37-
1, or CAS 242478-38-2 for the succinate also known as YM-905 and sold under the

25 name Vesicare).

Other anticholinergic agents include compounds disclosed in USSN 60/487,981 and
USSN 60/511,009.

30 Suitable antihistamines (also referred to as H4-receptor antagonists) include any one
or more of the numerous antagonists known which inhibit Hs-receptors, and are safe
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[3.2.1]octaneiodide,(endo)-3-(2-carbarnoyl-2,2-diphenyl-ethyl)-8,8-dimethyl-g- WO
2007f063900R& 16pB @696 004623 azonia-bicyclo[3.2.1]octane PCT/GB2006/004623
iodide,(enclo)-3-(2-cyano-22-di-thiophen-2-yi-ethy1)-8,8-
dimethyl-8-azonia-bicyclo[3.2,1]octane iodide, and (enclo)4-(2,2-diphenyl-3-[(1-
phenyi-methanoyl)-aminol-pmpyl)-8,8-dimethyi-8-azonia-bicyclo[3.2,11 octane bromide. 5
Particulariy suitable anticholinergics include ipratropium (e.g. as the bromide), sold under the
name Atrovent, oxitropium (e.g. as the bromide) and tiotropium (e.g. as the bromide)

(CAS-139404-48r b Algee0 Iniferenb erevanstnantalipgiiiva Srimbitrs) opraraniielingion of
bromide (CAS- 50,34-9%éan|sotrop|ne methyl bromide or V;I&;%’SO 1(?fg CAS- 80-50-2), .

clidinium bryStBINe Y4k AH1-fereRinigs ExayRispyAdde RlAMREHr SYaERRGEHReS,
(CAS-71-81ty, anepanseiale nosadiads) Stiatensdikbddon widhistathiyehiadiiee those
(Pathilone, CAS-4310-35-4), and hexocyclium methylsullate (Trel, CAS-115-83-9), Sge als
cyciopentol‘&iﬁ%&ﬁ?&cﬁ%r??éreé%g?gg?ézb@fﬁqr%i@ﬁﬁ%@%ﬁg—fgéggigﬂ'%%éxﬁp%g 1dyl
hydrochlérigen@aiidn 4antep®)istsrewbegtinaréCas2edesngy? -hjviziansipilpe structure-activity

(CAS-BOBBRRNGHe A 1P o TR BRI S G IR SR B ISP Brihimic the

W001/04118. Also of interest aré revatropate (for example e hydrobromi

262585-7918t@M aminesarer Wit RiRe driesoReRIReNNS1 104118, darifenacin (CAS
133099-04-4, or CAS 133099- 07-7 for the hydrobromide sold under the name Eneblex),

oxybutynin (CAS 5633-20- 20 5, sold under,the name Djtr terodiline (CAS 15793-40-5),
toerotine (CAEPISAG i SAPTete: BRIty APl AORFOABR A RN
Detrol), titilapatadifier eraeipitinas therivastinde, GAERBOGITaEINE, Soketidriter, tHevasetiizine,

Spasmormelefishl b iRNILR e CaimasdientplistacidoaR 28 fiHoptaihe,

CAS 242478-38-2 for the succinate also known as YM=905 and sold under the 25 name
Vesicare). CIHdpaxagingincdafrsigentbandamiacingpodadamippsimethindrneo1289ste.

and USSN §0A40°. SActipiele anthistiatins, (olsqdmiejiasblo axstbiReglOforatadine,
antagonists) include any one or more of the numerous antagonists known which inhibit, .
H1-recepto ‘,'%ﬁ%%?ﬁréafe %358'@?/06%15%266 AE»3 1’6&?&[&3 Wﬁ'se.%?ﬁé?@e’

reversiblé, noraptitizelahiltopatatithe, infdcaotiast, of pystaming, withohtietbeziner s teifemadias,
include oth ' th lamine tion ather fitgl geparation
antihis.tamirf;lgzg4 fr%cﬁ?ll%ﬁ ngds}éé%vqﬁggﬁé‘nn bﬁérﬁﬁg@%%%%&?a? a@e on p?perizingznd ! '
phenothiazlA¥acesisizgify efletirizine and fexofenadine.

Exemplary H1 antagonists are as follows:
20 Ethanolamines: carbinoxamine maleate, clemastine fumarate, diphenylhydramine
hydrochloride, and dimenhydrinate.
Ethylenediamines: pyrilamine amleate, tripelennamine HCI, and tripelennamine
citrate.
Alkylamines: chlropheniramine and iis salts such as the maleate salt, and
25 acrivastine.
Piperazines: hydroxyzine HCI, hydroxyzine pamoate, cyclizine HCI, cyclizine
lactate, meclizine HCI, and cetirizine HCI.
Piperidines:  Astemizole, levocabastine HCI, loratadine or its descarboethoxy
analogue, and terfenadine and fexofenadine hydrochloride or another
30 pharmaceutically acceptable salt.
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5 generation antagonists, which are non-sedating, have a similar structure-activity relationship
in that they retgig 1he666£thylene group (the alkyiamines) or mimic the tegHacy AgsineEUP
with piperizine or piperidine. Examples of HI antagonists include, without limitation,
amelexanox, astemizole, 10 azatadine, azelastine, acrivastine, brompheniramine, cetirizine,
levocetirizine, efletirizine, chlorphenlramine, clemastine, cyclizine, carebastine,
cyproheptadine, carbinoxamine, descarboethoxyloratadine, doxylarnine, dimethindeno,
ebastine, epinastine, efletirizine, fexofenadine, hydroxyzine, kototifen, loratadine,
levocabastirigalastiiasivesonhioridmisnet miativerid, naferestiieageerizinge MagBsieRENe.
olopatadine cBiRHMARnRYHATBIS: RERRAGINRZINe, terfenadine, tripelennamine, temeiastine,
trimeprazine and triproildine, particularly cetirizine, levocetirizine, efletirizine and fexofenadine.

Exemplary Hi antagonists are as follows: 20 Ethanolamines: carbinoxamine maleate,

clemastine mmmmdin@my%wmqwqﬁ%emaﬁ%%énﬁl%iw%d'iil?taﬁqta nist (and/or

Ethylenedg’amines: p%éi‘tl?ﬁi e amieate, tripelennamine Ha and tripelennamine Citrate.
[ h he

Alkylaminies. CRIPSp plesa i slith fntagamisisataduieantorsexemplsinthose

PiperazinesSomgaiydsrdisclOs du it ¥ DA0041e66686a 63 Hiano 2106 eMBizige lactate, meclizine
HCI, and cetirizine HO. Piperidinesz Asteinizole, levocabastine Ha, loratadine or its
idescarboethoxy analogue, and terfenadine and fexofensdine hydrochloride or another 30

pharmaceu(Bfy histupias|eesaptoventanmissssbien @iag EROLEHINMERR AzRigstiRs (and/or
hydrochloridievisiseetrirpiagy) ok reeepier RRIAGNISL Q&{é}}? used in combination with a
PDE4 in 'bi‘}ggl The Edg%mﬁm or ane of the meori{\(l:ame t?i'/rr?g?/ k?gﬂaﬁ%g g'ntcga(é‘%%?dl in
(and/or mvers%‘ggg S M@g'o?%ﬂﬁiagﬁk%g%@@@,%r example, those compounds
disclosed in W020041035556 and in W02006/045416.
In respect of combination products, co-formulation compatibility is generally
determined on an experimental basis by known methods and may depend on
chosen type of medicament dispenser device action.
15
The medicament components of a combination product are suitably selected from
the group consisting of anti-inflammatory agents (for example a corticosteroid or an
NSAID), anticholinergic agents (for example, an My, Ma, My/M2 or M, receptor
antagonist), other Bz-adrenoreceptor agonists, antiinfective agents (e.g. an antibiotic

20 or an antiviral), and antihistamines. All suitable combinations are envisaged.

Suitably, the co-formulation compatible components comprise a Bz-adrenoreceptor
agonist and a corticosteroid; and the co-formulation incompatible component
comprises @ PDE-4 inhibitor, an anti-cholinergic or a mixture thereof. The Bo-

25 adrenoreceptor agonists may for example be salbutamol (e.g., as the free base or
the sulphate salt) or salmeterol (e.g., as the xinafoate salt) or formoterol (eg as the
fumarate salt). The corticosteroid may for example, be a beclomethasone ester (e.g.,
the dipropionate) or a fluticasone ester (e.g., the propionate) or budesonide.

30 In one example, the co-formulation compatible components comprise fluticasone
propionate and salmeterol, or a salt thereof (particularly the xinafoate salt) and the
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Other histamine receptor antagonists which may be used include antagonists (and/or inverse

agonists) of thg gish§eeawrter, for example, the compounds disclosed in 10 plaflegwisioselal.,
.1. Mod, Chem, 46:3957-3960 (2003). In respect of combination products, co-formulation
compatibility is generally determined on an experimental basis by known methods and may
depend on chosen type of medicament dispenser device action. 15 The medicament
components of a combination product are suitably selected from the group consisting of
anti-inflammatory agents (for example a corticosteroid or an NSAID), anticholinergic agents

(for exampleoaiemmidatiag, INgipatinelToageniontsaapniss. EheTI2AGKHINEECRIPT anti-
agonists, anti ' n ipiotic 2Q.0r an antiviral), and antihistamines, Ali
suitable conrggmg%%% g‘sr;é3 éﬁ\r/%zra%éacﬁ] ?&ﬁ&ﬁf %e’%t%‘?Pde gqm#éﬂ{p%ﬂﬂ@%smwms

comprise a 132-adrenoreceptor agonist and a corticosterold; and the co-formulation
incompatibléncoamesigint sRapiises t& DEs4IHRIRLRSL2 j= inergi ixture thereof.
The ri2- 255 §déenore§eptor argonists ma)éPror example en%%%%gtgﬁl%} (Eéqg}.l ,Sésﬁ?ﬁ}esfrecé) BRIESr
the sulphate’ $a1t) OF SairBierBI Rl ols 8 xRt date Lagraiaormbterdr dhasaméoruatiare
salt). The cértenwtetiold rmamfonextnoplephisss hechmretharRMES A B iR EIRIGRIORALE)
ora quticasingt 8 jonate) or budesonide. 30 In pone example, the
co-formulation c@ﬁp@gi Tl%rg}c?r%é)éﬁgﬁ? 'c%')'m%rr? ! Riﬁraimétﬂ% [ %‘PE and salmeteroi, or a
salt thereof (particularly the xinafoate salt) and the WO 00 68900PCT/GB2006/004623

co-formulatiosraRaINFRIR RAMABARBHEAP SRS A %&%ﬁﬂ{ﬂ"&%ﬁh%?ya%ﬁh%‘%'Fgﬁéﬂigl(S'rg'
Ipratrop%r M \/rggPégerggr;ith)%tr%Qllthnebmrrlrgdﬁ%\\% aawlxég;gdtyr?z;?n?c' diameter of less than 10
micrometers, preferably from 1-6 micrometers. Other sized particles may be used if
delivery to other portions of the respiratory tract is desired, such as the nasal cavity,
mouth or throat. The medicament may be delivered as pure drug, but more
appropriately, it is preferred that medicaments are delivered together with excipients
15 (carriers) which are suitable for inhalation. Suitable excipients include organic
excipients such as polysaccharides (j.e. starch, cellulose and the like), lactose,
glucose, mannitol, amino acids, and maltodextrins, and inorganic excipients such as

calcium carbonate or sodium chloride. Lactose is a preferred excipient.

20 Particles of powdered medicament and/or excipient may be produced by
conventional techniques, for example by micronisation, milling or sieving.
Additionally, medicament and/or excipient powders may be engineered with
particular densities, size ranges, or characteristics. Particles may comprise active
agents, surfactants, wall forming materials, or other components considered

25 desirable by those of ordinary skill.

The excipient may be included with the medicament via well-known methods, such
as by admixing, co-precipitating and the like. Blends of excipients and drugs are
typically formulated to allow the precise metering and dispersion of the blend into
30 doses. A standard blend, for example, contains 13000 micrograms lactose mixed
with 50 micrograms drug, yielding an excipient to drug ratio of 260:1. Dosage blends

64



In another example, the co-formulation compatible components comprise S budesonide and

formoterol (e.gyasdhaigsngrate salt) and the co-formulation incompatible gemegRRRR04623
comprises a PDE-4 Inhibitor, an anti-cholinergic (e.g. ipratropium bromide or tiotropium

bromide) or a mixture thereof. Generally, powdered medicament particles suitable for delivery
to the bronchial or 10 alveolar region of the lung have an aerodynamic diameter of less than
10 micrometers, preferably from 1-6 micrometers. Other sized particles may be used If
delivery to other portions of the respiratory tract is desired, such as the nasal cavity, mouth or

throat. The witdieacigahintay ke delive sithasmPiue: 401 AU UBE PARRLYy il PialRI&d
that medica ﬁ{?od(ﬁjbverﬁg wto\geetq r with excipients 15 ei,rriers which are suitable for
inhalation. Suit ??e excipietits maltide EPg\gPﬂg g% [EREE ﬁ'g)f, Decomgimere; ariahlen,
cellulose and the like), lactose, glucose, mannitol, amino acids, and maltodextrins, and
inorganic exgHaiehts) | [ laride. [ referred
M e B R L
techniques, HSPERSING R GRTRRASH o tlom tertnens p&respitatnaciirERys At esnéatrdedor
excipient pafties3ungy AedanseRIPtAME IRNUGIAIORSILeR SHEHRMRTRECOHARBHSHES:
Particles may.compr ﬁz@v agents surfactatntsh wall forming materials, or other
components con&dé?e% d%s#éo&%em%%%te BPdPHﬁ{gmﬁlﬁuﬂﬁQI%Maﬁ?ﬁﬁﬂ%e included
with the metiedisrmenidavdtickineatment tifaisosditivmebyiddgiragnent iettipitatitenapd the
like. Blends IBIeBES AL | ed.10 allow the precise metering and
dispersion c%\ger%'lgﬁg#into 30%%@?02%%@A%M@#ﬁo&é%gﬁ%lgﬁ E:ﬁoﬁig?ﬁs? &h?feg
microgr%ﬂ&ﬁ?&ﬁ@mixed with 50 micrograms drug, yielding an excipient to drug ratio of
260:1. Dosage blends

Accordingly, there is provided the use of the medicament dispenser device herein for
the treatment of a respiratory disorder, such as asthma and COPD. Alternatively, the
present invention provides a method of treating a respiratory disorder such as, for

15 example, asthma and COPD, which comprises administration by inhalation of an
effective amount of medicament product as herein described from a medicament
dispenser device herein.

The amount of any particular medicament compound or a pharmaceutically

20 acceptable salt, solvate or physiologically functional derivative thereof which is
required to achieve a therapeutic effect will, of course, vary with the particular
compound, the route of administration, the subject under treatment, and the
particular disorder or disease being treated. The medicaments for treatment of
respiratory disorders herein may for example, be administered by inhalation at a

25 dose of from 0.0005mg to 10 mg, preferably 0.005mg to 0.5mg. The dose range for
adult humans is generally from 0.0005 mg to 100mg per day and preferably 0.01 mg
to 1.5mg per day.

It will be understood that the present disclosure is for the purpose of illustration only
30 and the invention extends to modifications, variations and improvements thereto.

65



WO 2007/068900PCT/GB2006/004623 with exciplent to drug ratios of from 100:1 to 1:1 may
be used. At vegyomiadiasof excipient to drug, however, the drug dose regregusiRibofesy
become more variable, The medicament dispenser device described herein is in one aspect
suitable for 5 dispensing medicament for the treatment of respiratory disorders such as
disorders of the lungs and bronchial tracts Including asthma and chronic obstructive
pulmonary disorder (COPD). In another aspect, the invention is suitable for dispensing
medicament for the treatment of a condition requiring treatment by the systemic circulation of

medicament ferapplicatienmigrainieh disibedescristiorredied eirhades HMAIBNIBE used as a
Accordingly | ' t f ' nt dispepser device herein for the

eatment o e o R 15, G BReghqch
invention proWR¥SS4ERcmplicatinaanay he<dimaies jaroydestuehasdmbliationropleatures
asthma andde&BsdMMERRRMPRSEHRIUINS RS ABRY 6‘?*&@&(}?&, %8&’18§ %‘i“ﬂ(?ﬁa&%cir%%t.%d

medicamgnt roduTtgas tt}irein described from a medicament dispenser device herein.
amount o a'ﬂ%’f)g'ﬁﬂ Rar I R0 P Eapis Bt Wt Henifatiea uaaalgr 2ocse s ihebfellsaming
solvate or ptigdiwogically functional derivative thereof which is required to achieve a
therapeutic effect will, of course, vary with the particular compound, the route of
administration, the subject under treatment, and the particular disorder or disease being
treated. The medicaments for treatment of respiratory disorders herein may for example, be
administered by inhalation at a 25 dose of from 0,0005i-rig to 10 mg, preferably 0.005mg to
0,5mg. The dose range for adult humans is generally from 0.0005 mg to 100mg per day and
preferably 0.01 mg to 1,5mg per day. It will be understood that the present disclosure Is for
the purpose of illustration only 30 and the invention extends to modifications, variations and
improvements thereto. WO 20071068909PCTIOR2906/004623
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The application of which this description and claims form part may be used as a basis for
priority in respect of any subsequent application, The claims of such subsequent application
may be directed to any feature or combination of features described therein. They may take
the form of Ptaichect, method or use claims and 5 may include, by way of example and without
limitation, one or more of the following claims: Claims 1.A medicament dispenser device
suitable for the delivery of medicament powder from an open bUSt,%rQ,POCket of at least one

|

blister pack!the dfSgBRSERPTENES EBRTIHHINGVIES SHERR P ()P refiNe t8fsHBdRATRRY, an
air inlet; (chenelosadbyAnisheausintrapdicpansing reachanismlisiethsadispeasiigpaiser
medicamené éaowder from.an open blister pocket of at least one blister pack receivable
thereby; an Yb%ea%%eféﬁ@& with said dispensing mechanism and in communication with said
air inlet, a manifold comprising a body, (V)said body defining a chimney having a chimney
inlet and ag 'mneélfr%jg-l%,directing airflow from said chimney inlet to said chimney exit; (iii)
the body further defining & chamber having a chamber inlet and a chamber exit,

(b) provided to said housing, an air inlet;

(c)  enclosed by said housing, a dispensing mechanism for the dispensing of
medicament powder from an open blister pocket of at least one blister pack

receivable thereby; and

(d) associated with said dispensing mechanism and in communication with said

air inlet, a manifold comprising
(i) a body,

(i) said body defining a chimney having a chimney inlet and a chimney
exit for directing airflow from said chimney inlet to said chimney exit;

(i) the body further defining a chamber having a chamber inlet and a

chamber exit,

(iv) wherein the chimney exit and said chamber inlet lie side-by-side
each other such that when said open blister pocket of said blister pack is
positioned adjacent thereto said airflow will be directed from the chimney exit
to the chamber inlet via the open blister pocket to entrain said medicament
powder and enable transport thereof in the airflow from the chamber inlet to

said chamber exit,
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(iv) wherein the chimney exit and said chamber inlet lie side-by-side each other such that
when said open blister pocket of said blister pack is positioned adjacent thereto said airflow
will be directed from the chimney exit to the chamber inlet via the open blister pocket to
entrain saidvimezdinateingpahaled arse esfaible tiapspset thevisef by thepaititioty frenaitiewhamber
inlet to sai it i ingd i lee. ient,
the aifow e T e T e the
housing, wheksin® N pEFINoPBhe Rart ofvtaradirllenrsligwaHBraan & add iNeHtRBLHIFANES of

the manifole s igg@ethyim MAFaIRRME QXY Wl PAAHRIFIIREtKE logeh PISHFRBIREL

dispenser device according to claim 1, wherein the housing comprises a mating assembly of

two shell halves. 3,A medicament dispenser device according to either of claims -1 or 2,

wherein theair inlatrisepreasicad dishenpsotimlive geiderdidg Aonskailicadmehedispéesbpdenge

according tQ any of claims,lto 3 wheﬁ?}}nopéﬁoajsrhi&ﬁ]i%]\rlggides the sole entry point for air flow
he '

into the hodSINg ¢ uerlsn%] ri?\%tg]gc? %Sseemo ISpenser device by a patient. 5. A medicament

dispenser device according to any of claims Ito 4, wherein other than at the air inlet, the

housing proyides & rfalfvai @it tislbhORIEEdOVIBE GBEIAhgIY QMBI Gidinredicament
dispenser device according to any of claims 1 to 5, wherein one or more bleed holes are

provided beRRISHERE iR SPIP Ve e MAFR e SR YA A Dart of the airflow (the bleed

airflow) will be directed into the chamber through the one or more bleed holes to disruptively

impact the part of the airflow that transports the entrai ed] ;
medicamen%'dispég%eré' eav%%&é'cs r%’?nSrtoea\(r'ﬁ/eoaf%éﬁgaﬁaﬁigl%tpéﬁgd’:ﬁ%rﬁgﬁﬁ%p‘?’r‘?s%%na
mouthpieceeaiideidttprividesatitosd)Beptmn paihiveail drpéredhadadeiRgofiifg to claim 7,

wherein thqmg@&q@éng}@dqgggﬂs@igm%gféﬁ@%ition intermediate between said

mouthpiece and the dispensing mechanism. medicament dispenser device according to
any of claims 1 to 8, wherein the dispensing mechanism is for the dispensing of medicament
powder frorg an openddisten@ackiepehsaciicofidel araidntisie tpackofetaivalidddenebgreamd the

ifold . lural pair : i . —_ ) -
mesociatod AT A LA bl DOoNEe PORE e e P ya i R e PRRg
entry of air there into.

6. A medicament dispenser device according to any of claims 1 to 5, wherein
one or more bleed holes are provided between the chimney and the chamber
such that a part of the airflow (the bleed airflow) will be directed into the chamber
through the one or more bleed holes to disruptively impact the part of the airflow

that transports the entrained medicament powder.

7. A medicament dispenser device according to any of claims 1 to 6
additionally comprising a mouthpiece provided to the manifold.

8. A medicament dispenser device according to claim 7, wherein the manifold

locates within said housing at a position intermediate between said mouthpiece

and the dispensing mechanism.
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10. A medicament dispenser device according to claim 6 or any of claims 7 to 9 when
appended to claim 6, wherein the manifold is arranged such that in use, from 3 to 50% of a
total airflow drawn through the air inlet and into the chimney of the manifold is directed via the

or each ch®nney Axitedivartenhdispensplisieyien akepehenftorary7oockivs of Kaf ¥areiiflow is
directed thiquafisihicneing AndBRERIBIRGS RPlasIe JBRsIRBIREdicarfcmeasisRiBe fbfisaenser

device according?qt_o claim 10, wherein the manifold is arran%ed such that in use, from 5 to
25% of a tABFRIMBIFURREKEhRSRAFthOTaR Rk RlIEEIRAHE ERTTINRY/ O RET ANt 12
directed viarihifoldieeshpiiaznpexnivtomaysSanhpasibbsicapoadtetmed frosh @adb gakb of
said total ajrflow is directed thrgugh the o r more bl holes i 2. A
medicameRt H’Eﬂeaﬁggrc ' g?/?cvé"%cggr%ﬁ)ﬁa t%ﬁsa%{/ %?Ccﬁg?rﬁg%?ooﬁé{\i]\/tﬁgé}e%h%gégrﬁ%? old
provides an airflow resistance of from 1 to 5 kPa for a total airflow entering the manifold

through they G.him'Ae}hééli%éﬁ?é’n%%?e'%@?éé(ﬂ@é”&cc&?dirﬁ%%ﬁéﬂé’ﬁ'ﬁ‘@% dispenspiifievice

according to any of claims 1 to 12, wherein the cross-sectional area of the air inlet is greater

than the cr8s¥heSLABRENERSAIS IS FarGEtRE Hish AR Sh RIS thRLFE LRl e airflow

is drawn thieigls b hesmemifedehl difdvrarslicrmeigisneagchde wee acsdndiogitmanyoDf
claims 1 to 13, Whe,rein the or eac(:?h Ch|mne¥d_exn %nd or chambﬁrtl(glvlveé[ geflnes negﬁgt%ttjally

circular proi% g??d‘ﬁ%g ésdﬂa\?ﬁ&% gﬁr(t)l?ﬁi AR, A R Camen |s;a)re]n°er device

according tpocketmahd, frwhesFinatibe %o seiddiotal redyl ewiisticotechtnabighithietdspeovitse with
a cross-piegpe 8%&9%\1@5@%9%}}/ circular' profile. 16.A medicament dispenser device

according to c?alm ereln said cross- piece is cruciform in shape. 17.A medicament
dispenser device according to any of claims 1 to 16, wherein the chimney and the chamber
are positioned sidg-hyesidarfash albissndsSrAdaasicaimesidtignenseralievite, anterding tteeany
o aims 1 ol S Siraiged Suok 4309 6" HER®E A A5 NS AP AP §laGAe"
through the air inlet and into the chimney of the manifold is directed via the or
each chimney exit towards an open blister pocket and from 95 to 75% of said total

airflow is directed through the one or more bleed holes into the chamber.

12. A medicament dispenser device according to any of claims 1 to 11,
wherein the manifold provides an airflow resistance of from 1 to 5 kPa for a total
airflow entering the manifold through the chimney at a rate of 60 litres / minute.

13. A medicament dispenser device according to any of claims 1 to 12,
wherein the cross-sectional area of the air inlet is greater than the cross-sectional
area of any part of the manifold, which during inhaled use, the airflow is drawn

through in the manifold.
14. A medicament dispenser device according to any of claims 1 to 13,

wherein the or each chimney exit and/or chamber inlet defines an essentially
circular profile and has a diameter of from 1 to 7mm.
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19.A medicament dispenser device according to claim 6 or any of claims 7 to 18 when
appended to claim 6, wherein the chimney and the chamber share a common wail and at
least one of the one or more bleed holes are provided to said common wall, 20.A medicament

dispenser dévice AceedamesiclisnensehdfiemasteTing rdadmmbravBrRIed Hefedr &ach
provided tO-RithEQMBRROBNARIH SHaMBBRE WIS B NRRENSRIMIS WFSs 3GHEELIRGAAHR B dhOr any

of claims 7 to 20 when appended to claim 6, wherein the one or more bleed holes have a total
cross-secti6FEf HRY HFER REP8E mm2, preferably from 10 to 30 mm2. 22.A medicament

dispenser device according to claim 6 or any of claims 7 to 21 when appended to claim 6,

wherein the one of more bl les defin rofil f ajé%%qa&iég' of
ovular, circ%%r, O?Q%epdé%aﬁ%ﬂe?(%rﬁg%qg%srlg% \grc([)%fi%eégo;@ﬁ r@gé@me@h?g}rspenserl dev&%%
according toiegt&ir oRcigieréinsttaPene or more bleed holes define a circular or ovular profile
and each has a diameter of from 1 to 7 mm, preferably from 2 to 5 mm. 24. A medicament

dispenser device according to claim 22, wherein the one or more bleed hqles deéine a
D-shaped profile Ande4ITMEEh HREERTSH SRYIABIEACEPTM 120aBMA, g?é‘@a y$rolfi 3 to

7mm. 25. jvaeslicapenidispense tiseviemagaaidingtiolsm 28 -onaieinetingh ariecor more
bleed holes define an elongate slot profile and each has a length of from | to 20mm,
preferably from 3 to 10mm and a width of from 0.5 to 3mm, preferably from 0.7 to 2mm. 26. A
medicamerft&ispéngeediesiverdcdinpimgan deliines atcangind clairasy? @ 2&imser alspdrided to

claim 6. coqRL IR ARG S AU AIRSERO SS RBADIBRPBFAR & SR ANRR!.

19. A medicament dispenser device according to claim 6 or any of claims 7 to
18 when appended to claim 6, wherein the chimney and the chamber share a
common wall and at least one of the one or more bleed holes are provided to said

common wall.

20. A medicament dispenser device according to claim 19, wherein all of the

one or more bleed holes are provided to said common wall.

21. A medicament dispenser device according to claim 6 or any of claims 7 to
20 when appended to claim 6, wherein the one or more bleed holes have a total

cross-sectional area of from 1 to 35 mm?, preferably from 10 to 30 mm?.

22. A medicament dispenser device according to claim 6 or any of claims 7 to
21 when appended to claim 6, wherein the one or more bleed holes define a
profile selected from the group consisting of ovular, circular, D-shaped and
elongate slot profiles.

23. A medicament dispenser device according to claim 22, wherein the one or
more bleed holes define a circular or ovular profile and each has a diameter of

from 1 to 7 mm, preferably from 2 to 5 mm.
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27. A medicament dispenser device according to claim 6 or any of claims 7 to 26 when
appended to claim 6, wherein the one or more bleed holes are provided adjacent to the
chimney exit and/or chamber inlet. 28. A medicament dispenser device according to claim 6

or any of clafms 7AdrReivareerdplirpansetdelidmacuidngitothl@iondbmhereibliéedonsles are -
spaced from, {he GRERNRYRX AR/ Q@Qﬁgb%r IRdgle Zhd e RRAICRMEGHRAIPRANERMARKICST

according to claim 28, wherein the spacin he one or more bleed holes from the chamber
inlet amouﬂf9%1apégﬂmo%eﬁ’@f§¥af f@a@f‘ﬁb% more preferably at least 30% of the
length of the chamber measured from the chamber inlet to the chamber exit. 30. A

medicame |sp nser device cordln claim 6 or alm t0.29 when a edto
claim 6, wherein [889, CSr%enfﬁﬂ%"SH% °more 8F ﬁ%’r%fé RS esslzsZ bllrhe{(':a1 t%wa$ S aﬂ
inner wall ohtite bimdH&aie@defmmedwﬂmgaiemkpimfgéied@\mtea@tbba@lr&jQOQihy)f)fr@mlrﬁs 1to

30, wherein i anifolisBindR O DIaHRISYY SUNRIYeRsm FEAdaHiRaEably

dlspenser evice according to any of claims 1 to 31, wherein the manifold is wholly or partly
coated witH@AHRY ¢@”iPAsed of a fluoropoiymer material. 33.A medicament dispenser device
according to claim 32, wherein said fluoropolynner material comprises multiples of one or

more monomeric nlts eIecte om the group consistin ftetrafl roethyie PTF
fluorinated er i EB?”BSPH?&%%IQS%@I&% @T'y e(t)h qe% PCI{S'mS Jﬂb
tetrafluoroe?ﬁyl&he(ﬁ]iﬁﬁ)demyw ilaefiudyriden{pPreYg cﬂwlormiaﬂgﬁ@t@tﬁnf@m@tr’dmdrdmaylene

and any mlé%%BéB £9 le?l’fopé 'f"uch ent dispenser device according to any of claims 1 to
33, wherein said dispensing me anism comprises, a receiving station for receiving the at

least one blister pack; b) a release station for releasing a distinct medicament dose from a
blister of theat leashfcalisier BRPeRSeresaicRIbIY SaidldRREVORGISIAIDEaIMS 7 to

26 when appended to claim 6, wherein the one or more bieed holes are provided

adjacent to the chimney exit and/or chamber inlet.

28. A medicament dispenser device according to claim 6 or any of claims 7 to
26 when appended to claim 6, wherein the one or more bleed holes are spaced

from the chimney exit and/or chamber inlet.

29. A medicament dispenser device according to claim 28, wherein the spacing
of the one or more bleed holes from the chamber inlet amounts to at least 10%,
preferably at least 20%, more preferably at least 30% of the length of the chamber
measured from the chamber inlet to the chamber exit.

30. A medicament dispenser device according to claim 6 or any of claims 7 to
29 when appended to claim 6, wherein at least one of the one or more of the

bleed holes is directed towards an inner wall of the chamber.

31. A medicament dispenser device according to any of claims 1 to 30, wherein
the manifold is made from high-density polyethylene.
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c¢) an indexing station for individually indexing the distinct medicament doses of the at least
one blister pack, wherein the manifold is positioned to be in communication with the
medicament dose releasable by said release station, 35.A medicament dispenser device
according t2clair B2etbieasentitis pensasdenisd heeargiagkm avingfrelainie! disicivbesriets for

containing fistiRehFESIRAMASIK A0S BN ESSIBFARPRRERIS QiR SRAGE ST I ek Of

and defined between two peeiable sheets secured to each other, wherein the release station
comprises @ﬁ@é’%r positioned to engage a base sheet and a lid sheet of a pocket which has
been received in said opening station for peeling apart such a base sheet and lid sheet, to

open such g_pocket, said peeler including a lid driver_for pulling apart aJid sheet and a base
sheet of a Cke?%hgﬁ %ggéeéﬁ rg'é@ﬁ,@%gét éﬁg'%cgﬁﬁﬁgr;d@}%tiggn.c%gp Zg nbged?ggﬁenntsalé)
dispenser devicpcyomdingpterahycofpdras Midtiiesonfpisioat feerst oMNDIRREE paks

containing RAEAMEBHINAOWEIBL O HinsHlrh BPAiSRREBiRRRI Mavies. Afsaiingdo

claim 36, comprising two blister packs containing medicament in powder form.

medicamertii§ighse RN EccordiRG o clARTBRGREPXMERBR sailEfYeast BHYIBRSter
pack compyisesipdioatmrieanETE PRWERyRIstamiopdisiergBriangebinsede sstagios on

an eIongatE itri@jfor bIEter af%k. 39..A§+rme 'cam?eﬁt dispenser device according to claim
38, whereif®& gfg%.é}f g?r%] A BN ﬁ% o) iprises (@) a base sheet in which blisters
are formed to define pockets therein, each containing medicament powder; (b) a lid sheet

which is segiable o the hasecafieql axredt 19ded B Al RaR s SAndanrcherisady,

peelable from the base sheet to enable release of said medicament powder. 40, A
medicamentiBEPBFSY dispeRsite rafMFREBNSCHIRI&RRs 1 to 39, wherein the dispenser
device is suitable for the simultaneous delivery of medicament powder from an open blister

pocket of each of plural blister ,ackt:sgH 41, A.me&ica ent dispenser device according to Ciaitil
36 or eithedf cla E%Wﬁ'% e ﬁ)%ﬁ?%&%ﬁ?fﬁﬁgﬁa single blister pack,
wherein the medicament powder contained therein comprises both a bronchodiiator and an

anti'inﬂamrgfitoryaa?e?ecégveeéﬁ%ﬁw?QE%%WB%S@%H?%%chament dose from a blister of

the at least one blister pack on receipt thereof by said receiving station;

c) an indexing station for individually indexing the distinct medicament doses

of the at least one blister pack,

wherein the manifold is positioned to be in communication with the medicament

dose releasable by said release station.

35. A medicament dispenser device according to claim 34 for use with at least
one blister pack having muitiple distinct pockets for containing distinct
medicament doses, wherein said pockets are spaced along the length of and
defined between two peelable sheets secured to each other, wherein the release
station comprises a peeler positioned to engage a base sheet and a lid sheet of a
pocket which has been received in said opening station for peeling apart such a
base sheet and lid sheet, to open such a pocket, said peeler including a lid driver
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42. A medicament dispenser device according to any of claims 36 to 40, comprising first and
second blister packs, wherein the medicament powder contained in said first blister pack
comprises a bronchodilator as the active medicament component and the medicament
powder coritaipelirio apit selibatdeistod pduksesheeiselagpoakel-thiihhandesy ectiedaive
medicameqﬁgq&gwgtaﬁg A medicament dispenser device according to either of claims 41
or 42, wherein said bronchO(Rlator is a beta-agonist and said anti-inflammatory is a corti cosier
oid. 44. A medicament dispenser device according to any of claims 1 to 33 or any of claims

32 to 43 }lew apAem&ﬂc%@mh hQiliﬁim%értngﬁc%é/rtﬁf@dﬁﬁdﬁhg d’@pmsl iRy meﬁﬁ@n;snbisas
adapted for opening the or each hlister pocket of the at least one hlister pack and presenting
the or each%&ﬁﬁ'&ﬁgl t@raﬁt)eﬂgt ﬂﬁ%p(ﬂﬁtn?@aé%%m@fem 'é‘rﬁﬂ@%&r)%f%e manifold.
45. A medicament dispenser device according to claim 44, wherein said dispensing
mechanism,compyis i er.for indexing, ister.pocke t a fime. o th
manifold. 4. A Tod e R el o, I 0 45
when appeblifder toasissracsainne reipdisarae e 43 POHE $liSET pack has a portion which is

adapted in use to be separated lengthways from the at least one blister pack to open the
blisters. 47. A medicament dispenser device according.to claim 46

| . herei trr?e separahle
portion is aitst pAHTASIARE 2 FSRANSSE PR RS aRg fﬁecgf%ggt/ %rng}glyg & Pa3eHtrther
has a secoatlipastiondrolstahpetkheofiistipestivioris sepdicablenthpbiiste rohiingddfiiststs

between thg fiarﬁ ggﬁinseecr? dpartions, £ g:gmg@ ﬁ#&%ﬁéﬁb ice according to claim
apor with a's

47, wherein the gecon ion IS forme eries of recesses along its length in which
the medicament powder is contained and the first portion provides a lid for each of the

recesses. 4hA MRdicRERL ISP RMGSEARYIGRaRe ARSI 4R/ 98 4%inwhareisaibe
separable portion has first and second ends which are spaced lengthways from one another

and the s ABRIG BRI SRIPABRH SHMRESSSIeast one blister pack by drawing the first

end lengthways along the at least one blister pack towards the second end, 60.A medicament

dispenser deyite accouding (oI 101 RY SR ARRPIICSL IR I0cRAC pah g ot
least one pocket each containing an inhalable médicament powder, wherein the at least one
pocket of treofitainparkedisimapradetne medicarnent which is not in the at least one

pocket of the second pack.

(b) a lid sheet which is sealable to the base sheet except in the region of the
blisters and mechanically peelable from the base sheet to enable release of said

medicament powder.

40. A medicament dispenser device according to any of claims 1 to 39,
wherein the dispenser device is suitable for the simultaneous delivery of
medicament powder from an open blister pocket of each of plural blister packs.

41. A medicament dispenser device according to claim 36 or either of claims
38 and 39 when appended to claim 36, comprising a single blister pack, wherein
the medicament powder contained therein comprises both a bronchodilator and
an anti-inflammatory as active medicament components thereof.
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51A medicament dispenser device according to claim 50: wherein the inhalable medicament
powder in each pack is for treatment of respiratory disease. 52. A medicament dispenser
device according to any of claims 1 to 51 wherein the manifold chimney inlet is in juxtaposed
relation withZzhe afy imedica@euisslispansrrdideritenadispdingetddiyeicelBitingd® dylef

claims Ito 92 i fUBRERUII A M ACHICBERRdYGkks, wherein the medicament powder
contained in said first blister pack comprises a bronchodilator as the active
medicament component and the medicament powder contained in said second
blister pack comprises an anti-inflammatory as the active medicament component.

43. A medicament dispenser device according to either of claims 41 or 42,
wherein said bronchodilator is a beta-agonist and said anti-inflammatory is a
corticosteroid.

44. A medicament dispenser device according to any of claims 1 to 33 or any
of claims 36 to 43 when appended to any of claims 1 to 33, wherein the
dispensing mechanism is adapted for opening the or each blister pocket of the at
least one blister pack and presenting the or each opened blister pocket to the
chimney exit(s) and chamber inlet(s) of the manifold.

45. A medicament dispenser device according to claim 44, wherein said
dispensing mechanism comprises an indexer for indexing the blister pockets, one
at a time, to the manifold.

46. A medicament dispenser device according to claim 38 or any of claims 40
to 45 when appended to claim 38, wherein the at least one blister pack has a
portion which is adapted in use to be separated lengthways from the at least one
blister pack to open the blisters.

47. A medicament dispenser device according to claim 46, wherein the
separable portion is a first portion of the at least one blister pack and the at least
one blister pack further has a second portion from which the first portion is
separable, the blisters being defined between the first and second portions.
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48. A medicament dispenser device according to claim 47, wherein the second
portion is formed with a series of recesses along its length in which the

medicament powder is contained and the first portion provides a lid for each of the
recesses.

49. A medicament dispenser device according to claim 46, 47 or 48, wherein
the separable portion has first and second ends which are spaced lengthways
from one another and the separable portion is separable from the at least one
blister pack by drawing the first end lengthways along the at least one blister pack
towards the second end.

50. A medicament dispenser device according to claim 37 or any claim
appended thereto, each pack having at least one pocket each containing an
inhalable medicament powder, wherein the at least one pocket of the first pack
contains at least one medicament which is not in the at least one pocket of the
second pack.

51. A medicament dispenser device according to claim 50, wherein the
inhalable medicament powder in each pack is for treatment of respiratory disease.

52. A medicament dispenser device according to any of claims 1 to 51 wherein
the manifold chimney inlet is in juxtaposed relation with the air inlet.

53. Use of a medicament dispenser device according to any of claims 1 to 52
for dispensing a medicament product.
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