01 JUN 2U04 | NHALER This invention relates to a novel formof materi al
delivery device, for exanple, a nedicanent delivery device, such as an
inhaler. In particular the invention provides a novel form of dréng?ﬁder
i nhal er and a nethod of delivering a medicanent. Dry powder inhhlg 00are
known, such as CLI CKHALER, produced by Innovata Bioned in the UK Such a
device is described in European Patgmslfr 0 539 469. Increasingly,
patients are, required to take nore than one nedicine and this is no | ess
the case in the treatnent of bronchial. disorders. Thus, for exanple,
conmbi nation therapies such as a steroid with a [err] agonist, e.g.
fluticasone and sal meterol, have been conmmercially successful. To date,

t he adninisﬁggghganggnagghgm@mbhnaﬂﬂbnntﬁhemapﬂe@ﬂb@ﬁ®¢¢§%%j?ﬁéxﬁggeoﬁ a
predeterm ned fornmulation either as a dry pomﬂgr, e %. in a ﬁ&%a%kmes
capsul e, or rad¥iaanasaleliveiovasvese, suchias 2apphdHc N FFFTETE BT SHCPRE P

~di sadvantage, infer alja, that t medj cal bt r, hSaikestki cted in
that it is ﬁoﬁﬂ@b8§§1®T§V98“®§? ?ﬁ%mﬁh%ﬁ??@?§§%%$wﬁﬁgaﬁ&o nedi cament s
adm ni stered- Thus, there has therefore been a long felt need for a dry
powder inhal ati on system which pemts the adm nistration of 3ﬁﬁ8§ng&ion
t her api es. wgwhﬁy@daowﬂﬁﬁygM@padoann@wédaiéHﬁCBﬂL%%@Rc§ﬁ§H¥e% Yi VBPY?8evi ce

that overcones "or mitigates this problem According | atd on we
provi de a déhbﬂeﬂyndGVUgb WP E X Bpt %@Eb%f¢3§5Wngﬁ%gg¥§§ﬁ%g%fy passage

for the delivery .of nmaterial -8 4f M GA neBESEInA gniahiher no jess
characteriséﬂmf‘ﬂ”@ﬁa?ﬂgﬁgsﬁgﬁg 3391%3%%3gﬁi2hprovided with a plurality of
_reservoirs qﬂgcggah]Uhﬁueﬂﬁkﬁfbﬂgnﬁmhhbdmbskpioﬁ%d%dﬁmﬁﬁﬁ“akaGFQPPPQDof
measuring cups adapted to transfer 1 ,
therapies such as a steroid with a f3; 2gom

To date, the administration of such combination

st, e.g. fluticasone and salmeterol, have

been commercially successtul.

therapies comprises the use of & predetermined formulatien either as a dry powder,

e.g. in @ gelatin capsule, or an aeroso). However, this approach suffers from the

disadvantage, inter alia, that the medical practitioner is resticted in that 1t s 1ot

* possible to vary the guantities of the two medicaments administered. Thus, there has

therefore been a Jong felt need for 2 dry powder inhalation sysiem which permits the

administration of combination therapies.

We have now developed a novel form of medicament delivery device thal OvVercomes

or mutigates this problem.

According to the invention we provide a defivery device which comprises a JESErvVoir,

a dejivery passage for the dehivery of material and a frusio conical metering member characterised

in that the dehvery device is pro*..ri.dad with & plurabity of reservoirs pnd that the

o transfer

metering memher is provided with a pluraliry of measuring cups adapted t




01 JUN 2006 one or nore neasured doses of material fromone or nore of the
reservoirs to the delivery passage. Ja D1 JUN 2094 c Device of t-hr
inventi.on has utility in a variety of areas, including, for exanp| i 2004

medi cament delivery. , it is especiially suited as inhaler and especially a
dry powder inhaler (DPl). It is within the s-cope of this invention for
nore than two nmedi canents to be adm nistered, however, it is considered
most | kgly, hhat rdual:cgomkinat onstherapioes orwoulcdo bdeprefefrad B t he

medi cal profession- Thus the description hereinafter will generally refer
to a- nédicanpntsagel i very devi ce adapted to adm nister a dual conbination
medi canent, but it would be well -understo6d by one. skilled in the art

that these references could be construed to nmultiple canbinations. D s the
medi cament reservers preferentially conperes a drial reservoir,. the dua
reservoir may, for exanple, conprise a pair of chinneys. Preferientially,
each of the resevoirs is a bulk reservoir which supplies a plurality of
doses neasured by the netering nenber. The di nensions of the reservoirs
may be the sane O different depending, inter alia, upon the respective
amounts of nedicanent it is intended to admnister. It is inportant that
the two reservoirs are isolated fromone another in order to prevent cross
contam nati on of one nedicanent with the other. ~~When the delivery degree
conprises an inhaler, it is preferentially a dry powder inhaler. An
exanpl e of a conventional inhaler is a CLICKHALER {available from LB)
which is provided Wth a single inhalation passage. However, in the

conbi nati on




t herapy inhaler of the invention, the device may be provided with a single
or with tiro inhalation passages. 2 01 JUN 2004 The netering nenber
conprises a frusto conical member anal ogous to that descri bed i nJUNEliBlopean
Patent No O 5:9 469. Thus; the netering nenber may conprise a frusto

coni cal nmenber wherein the side wall of the cone contains one of nore
measuring cups. Such a side wall can, preferably, include a plurality of
spaced-apart measuring cups. The use of the frusto-conical shape in the
wal | of the nmetering nenber containing the neasuring cups allows a good
seal to b@hggggic@egfglﬁtw%ﬂﬁ&rhemm’imga emtE T #neFS. 1 SeabEatdi TSR ch
the frusto-conical wall nates. The netering. -, nenber. i ' - 2 ansf er
one or noredheasunetldeses T6ES Wed BENRN S%F%dma;sou %gfhﬁﬁoa%ga%%%tglﬁég at&ﬂ
medi canent reservyoirs the delivery passage. Therefore, the netering
menber is%ﬁ”@%‘ﬁé&l’ (E)jlr?g?n ded with dual -neasuring cups or a series of dual
measuring cups. As with the conventional CLICKHALER, since the netering
menber is substaintially frusto conical in sh he AL | CURS 1Rl e
arranged Bl engvittie 6wt efcrsurf 488 S CTHE gg%iem%gl of %@%Eé@gnconi cal
nmenber. Thus: . thec,l Oq?gwcirng ;G UPSs; ABYA f-05 M1 tkety. trewsivef compEedirohdrartre
outer ace® A& “Sret'er. g menber. The measuring &u\p}% in thehﬁrr%\]%saf@me

al i gned t @ofld Bt refirtecaby the DEdEd MAFSSOF; €3G, NE WSS THEESUr TG Cups.
Alternatively, the _rows may-he out, - i,n o: thapttihe cahufiisraredurl

st agger edgenREEy FEThe? %I%‘E‘?lna |L%}edgli%45%i ?rcéﬁt tE?rret eri ng nerber. na
conprise g fifshoand-aseconrd withstantd at belf PEdTECe DR cals %ﬁnéa% “of
which is provided with a single row of neasuring,GURS.sIn a preferred
embodi mentbat tie ss ubkst aFres &0 WO LAY - |

Thns the mcdicaﬁ:mnt reservoir preferentially COmpIses a dael reservoir,- the dual

- . . . B N tbe
reservoir may, for example, COmMpPNSE 2 AL of chirmneys. Pchc@szy, cach of

seseTvoirs is a bulk reservolr which supplies B plura.lirg of doses measured by the

meterine member. The diroensions of the reservoirs may be the same ofF _d_lffﬂ*cm

depending, inver alia, upon the respective amounts of médicament jt is intended to

administer. It is mmpormnt that the two reservoirs are isolated from one apother i

inatl 1 »ith the. other,
order 10 prevent cross contamination of one mmedicement with the e e:

When the delivery device COmpIISES 2n inhalc:r,-h is preferentially a dry powder
iphaler. An example of a copventiopal inhaler is a CI._ICKI-TALER (available from
IB) whichs providz_d Wi
therapy inhaler of the irventon, the device may be p}’owded .vn

th a single klhalaﬁon-passage. However, in the combination

th a single or with

two inhaletion passages.

o



menbers-are adjacent to one another and the rows of measuring cups may be
aligned or staggered as with the single frusto conical nenber device. 01
JUN 200 When the delivery device conprises separate netering rrerrbersl,'wi&t is
preferable that they are both frusto conical nmenbers. In one eliddd t
the frusto conical netering nenbers may optionally be positioned with the
"cl osed" frusto conical ends facing or alternatively, with the "open" ends
facing. As with the CLI CKHALER described in. -REA198c13%E patentibed e
frusta coficcattering g CHERBES 4's"FotA ‘(é%lrl]l’eetna out a central ?xiﬁs.cﬁl\é.\h n the
delivery device of the kayansiom Comhiisesy nambsepay abepiEt &Y ers
then the “WP??‘“g%ﬁ%qrt&q 9l5b% gl%I i gnéd al ong the same axis. . Ebé@@ﬁegudltﬁe axl e
about whi gh,bheyhaetuat ke vot atfehmeyie dosta e §Hh81OF PEXY' S 3 SRared axl e or
they may be provided with separate axles:T del i MeEduridevine of the
i nvent i orsidmyabeaadupleed’ s onas etaoplc‘:'barylrl& Pfssé)qgea?iﬁlrastl, sub%t antially
conventional device, e.g. in the case of an inhaler, a CLI CKHALER, which
is provided with nmeans to attach a second delivery duce to it. Preferably,
the second delivery will he a "clip on" device, ... Thusetber fdmstigebivery
devi ce naybbese pf ti fedowh it 2hefns 1@63?_\é"cei°éé§ca gecgﬁd del i Veray'tgﬁﬁ\éia%g’
Al though a nunber of neans .ofq salit@chnentineabeivecocht enprated,”
enbodi ment*FE- b C‘f*hseﬂfal ?Sgt g-and second delivery devices . to be provided
With one Qk.sorQidsabsiof hedngto-goresi FERATZ!*pl astics material wherein the
tab on the first delivery device is adapted to engage the tab on the
second delivery device, Preferably each of the first and second gel.ivgry
devi ces ake.provigad Wihberaipladealedt yo ofertsbsong i Emfﬁrrlpﬁ%sﬁ‘?enbodi ment a
conventional ~ delivery device, e.g. an_inhaler.. /Jay.be proviidedy wetdhean
Adapt 61 wiieshe 55 ApHbI EEGF 0T ob e el L ewing oS or 8
Therefore, the metering mernber 1s preferably provided with guaimeas g

v . m
ceqies of dual roeasuring cups. AS with the copventional CLECKHALEK since the

1 1 1 ing cups are
melering member 1% substantizlly frusto comcal.m shzpe, the measunng cup

' ' f 3 e ical mermber. Thus,
srranged along the puter surface of the side wall of the frusto com _

L
' _— ' f puter ace of the
the measuring cups may form two yows ol €Cps around the outer surf:

T . ) [=3
et .c‘:[__l_j]g mcmhﬁ j‘hﬁ Djﬁa.Smg CUPS l_'[l T_hc TOWS JO&Y bC BJJgp.Ed 10 fo]Il.
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1 5 t
plarality of colurnns of, e.g. two, measuring cups. Alternatively, ithe Tows may be ou

of line so that the colurnns are staggered.

1 ‘ 05 i and
in a fugther alterpetive embodiment the metenig member roay comprise 2 frst

second substantially frnsto conical member each of which is provided with a single

row of mrasuring cups.

In 2 preferred embodiment the substantially frusio conicel
s of TeasuTng © e zligned
members are edjacent o one another and the rows of mcasunng cups meay b gD

the si f ] ember device,
(he single frusto conical mem L

2
)

or staggered as with




engaging with a first and a second delivery device. In the conventionally
known CLI CKHALER a nedi canent pocket is provided adjacent the neasuring
cup when the netering nmenber is in the nedi canent delivery Position. The
medi cament. pocket forms a conduit between the measuring cup arl Jneblh

I nhal ati on passage. Generally, the nedi canment pocket is aligned to be
coplanar wth the axis of rotation of the netering nmenber. In the

conbi nation thera inhaler, of the invention, there are two, medi ca t, .
pockets provi Wehsn the d«gﬂvw TG ffcr%'l%ﬁﬁécpas'e*&ﬂﬂﬂgfmm%m%%ém% %fﬁ??%gfgtthéf
medi cament pogket .t g pakidRedicaPRAGAS s W 1 doieebBdimkl RO Auasi sotal

rotation of the nmetering menber. However, a slimer device is produced if
t he nedi canenhepeotigetsmaee mby gpichapletparditionkd withothe eloasd 'sirgfto potiat] omls
Thus, in operation, the devjce. be mgved to.a first position in which'
the first F OB R PR ng‘ﬂgf%ngP%U 0 &5 8reasuring cup in the

nmeteri ng nenber. The device is then noved to a second position in which a
second nedi canent is transferred froma second nmeasuring cup. Then either

separ at el y orAz ogigh hbr ThEKHRIER rigseribedeins thy pripptaat datepb thetfpstg conical
posi ti on where_nedi cament is i ed to, del iygr _

di spensing . Terbars r%%/mgeer & r@%ﬁ’%/bel%t% %%%aﬁ Wﬂg%gggvg heﬁn%é:%ﬁ té’cﬁ(ﬁ)%@%gy é{gpfr:él,les@t.f othle
coni cal nenbenvdeser thegd-ibey evd @pekaten riherth b 32rdiz9s aheh ey ol i gmatdlly be

provided with a noisture resistant sleeve and/or, be prqvided with an air
inlet. An ai PlERFEPIeg BESREFANSy Kt %éﬁfwé’ua@ﬁﬁe%y 6%‘%)?’&%‘"%?"%??33’
i nhal er. The ydeli vany idevi genots bhR d-INSNLLPBe bioAEMARIAGEMIS e iaklest hat
inter alia, it may operate by t-he administration of a plurality of

medi canments at the sanme tine, sequentially or
The delivery device of the invention meay be adapted so as to comprise a first,

substantially conventional device, e.g. in the case of an inhaler, a CLICKHALER,
which is provided with means to attach a second delivery device to jt. Preferably, the
second delivery will be & “clip on” device. Thus the first delivery device may be
provided with means to receive a second delivery device. Although a number of
means of attachment can be contemplated, one cmbodjlﬁent is for the first and
second delivery devices to be provided with one or more tabs of, 'c.g_ a resilient
plastics material wherein the tab on the first delivery device is adapted to engage the
tab on the second delivery device, Preferably each of the first and second delivery
devices are provided with a plurality of tabs. Iun a further embodiment a coﬁvcﬁﬁona]
delivery device, e.g. an inhaler, may be provided with an adapter which is capable of

engaging with a first and a second delivery device.

In the conventionally known CLICKHALER a medicament pocket is provided
adjacent the measuring cup when the metering member is in the medicament delivery
| positicn The medicament pocket forms a conduit between the measuring cup and
the inhalation passage. Generaily, the medicament pocket is aligned to be coplanar
with the axis of rotation of the metering member. In the combination therapy inhaler

of the invention, there are two medicament pockets provided. Thus, it is within the

scope of this invennon for the medicament pockets to be aligned coplanar with the




at different tines, e.g. a first nedi canent being adm nistered in the
norning and a second nedicanent in the afternoon.. A variety of

medi canents may be admi nistered by using the inhaler of the invention..
Such nedi caments are general ly' antibiotics, bronchodilators or [dt jir2004
anti-asthma drugs. Such nedi canments include, but are not limted to
[err]-agonists, e.g. fenoterol, fornoterol, pirbuterol, reproterol,

rimterol, sal butanol, .salpeteral and terbutaline;. -sel ectiVv o
bet a- st i mil ant&S QEROGER ggg?ccﬁg{?ﬁé;mﬁﬂéhf‘hi %é{’%rg%‘né R %a%gvrrlés% 5 rgduced if
t heophyl l'i ne, apichonbathtitiecréatd 2holgnee ptheogiylar ka tieexi el dochivn: nexgi cs,

e.g. ipratropiumbromde; mast cell stabilisers, e.g. sodiumcronoglycate
and ketotifen; bronchial anti-inflammtory agents, e.g, nedocrom | sodium

~and steroids, . 9. . beclonethasene di i Onat.8.ofd Hid 1 PY, Rl Bt
and flunisoli djgmg é?\é’?ef:ag)%i lé\bgét Cl?egrl\%c F%«%,&gclo%g 5 Ot? J%Htg%g@%peci ?l?c

conbi nati ons Qficdiedinaet fsatrsnaMriceihtomayhrse meentign edp iin cha detertagrior srabsronFhof
steroi ds, such as, bec]onethasone di propionare. fl eg_il' casone gléaesoni

: e
and fluni sol i §&vignd dewbititlolfs 20Fc [RIFFGBNIEIE 2 STERTAsTBEREPIETR DI
and sal met er ole,bterded AbR0aWebld e P& OF TR SitidAViephia@lly L} idpettedans
conbi nati ons of one or nore of the aforenentioned steroids with one or nore
af or enent i onednB2ringomirsbas 2of ratited Fomat hid rasiicawbatesmaficemernis Belivered to
ment i oned i ncl udg s‘yst emcally active materials, such as, proteinaceous
compounds andF8T AT RATEET Ul es, for exanple, hormones. and mediators,
such as insulin, human growth hornone, |euprolide and al pha

The dispensing member may be 8 conventionally kmown member such as a frusto
conical member described herein and in EP 0 539 469 and may optionally be
provided with a moisture resistant sleeve and/or be provided with an air inlet. An air

inlet is especially suited when the delivery device is an inhaler. .

The delivery device of the invention is advantageous in that, infer alia, it may operate
by the administration of a plurality of medicaments at the same time, sequentally or
at different times, e.g. a first medicament being administered in the morning and &

second medicament in the aftermoon.

A varjety of medicaments may be administered by using the inhaler of the invention.
Such medicaments are generally antibiotics, bronchodilators or other anti-asthma
drugs. Such medicaments include, but are not limited t& Bs-agonists, e.g. fenoterol,
formotérol, pirbuterol, reproterol, rimitercl, salbutamol, salmetercl and terbutaline;
non-selective beta-stimulants such as iscprenaline; xanthine bronchodilamrs, eg.
tbcc)phylline; aminophylline and choline theophyllinate; anticholinergics, e.g.
ipratropium bromide; mast cell stebilisers, e.g. sodium cromoglycatc and kctotifcn;.
bronchial anb-inflammatory agents, e.g. nledocromil ‘sodium; and steroids, e.g.

beclomethasone dipropionate, fluticasone, budesonide and flunisolide; and

combinations thereof.




interferon; growh factors, anticoagul ants, irninunoanodul ators, cytokincs
and nucleic acids. By the torn dry powder we nean a nedicanent in finely
divided form The invention will. now be described by way of exanple only
and with reference to the acconpanying drawi ngs in which Figuregh g 280
perspective view of a prior art inhaler; Figure 2 is a partially out away
perspective view of a prior art inhale Figure 3 is a schematic
representation of the sequence of operation of a prior art inhaler; Figure
4 is a perspective view of a prior art inhaler; Figure is a
cross-sectional view of a prior art inhaler; Figure 6 is a perspective view
of an inhahesisel ddieninBuERd | 6N Wekttabisity owhichli mapaser ehdoaps iiAcladsi ngl e
frusto conical nenber; Figure 7 is a cross-sectional, view of the inhaler of
Fi gure 6; crofindiogs| of o siseridpecirl e2Vi SFFIBRHFS?Hh SLBFPIIatE.h LRGeS on
with two - 1CoN : : odo LS tABLARSS L aRak, M f the
I nhal er - g{l&%})gludrce% ﬁ%%%@oﬁiﬂ]%g?%ebl t%ﬂzl s a %i%g%%%?’l togﬁé/oﬁég\?vpof an
whal er of atdealimvenl.i inisplovivitbd: tictssoperell fuamientipsd ¢k &tcdudd ¢gmbihations

per pendi cul ar to the axi f rotation of . the netering nenber; Figure 1 |
is o crosS &t iBndPVi s G aacn%gfsﬁ?’%ugpew%l e 0o  eHddGF (He % rust o
coni cal nehedrhag RIS Sohaki.Nng; and : '

Further medicaments which may be mentioned include systemically active mategials,
such as, proteiziace:ous compomds and/or maciomoler:des, for example, hormones.
and mzdiamrs, such as msulm human growth hm;r_nonc, l_euproljde and alpha
interferon; growth factors, anticoagulants, immunomodulators, cytokines and nucleic

acids.
By the term dry powder we mean a medicament in Bnely divided form

The invention will now be described by way of example only and with reference to

the accompanying drewings in which:

Figure 1 is a perspective view of a prior art inhaler;

Figure 2 is a partially cut away perspective view of & prior art inhaler;

figu:rc: 3isa sc;hema.tic representation of the sequence af operation of a prior
art i.nbale:r; 7

Figure 4 isa pc:rspe:ctivc view of a prior art inhaler;

- Figure 5 is a ¢ross-sectonal vie;w of a prior art inhaler;

Figure 6 is a perspective view of an inhaler of the invention with two rows of
measuring cups in a single frusto conical member;

Figure 7 is a cross-sectional view of the mhaler of Figure 6;

Figure 8 1s a perspective view of an .inhalc:r of the mvention with two frusto

‘conical members:

Figure 9 is a cross-sectional view of the inhaler of Figure 8,




Figure 12 is a perspective view of a CLI CKHALER provided with a "clip on"
conbi nation attachnent. Referring to Figures 1 to 5, a dry powder inhaler
(1) conprises a nedicanent reservoir (2), a nedicanent pocket (3) and a
met eri ng menber (4)_ A nedicanent pocket (3) is connected togtihgN 2004

medi canment reservoir (2) by a reservoir support (5) and is itselft
connected to recess (6) which is provided with a back plate (7) formng a
scat for the frusto conical nmetering nmenber (4). The nedi canent pocket
forms a conduit .. between the i erwf ] i.nhal at.i sage
(not shown). Thé EXRefeli anﬁcrr%n?rf”it)mg" ‘?%,r&?srm r%%%é%%ﬁgga%gg?ﬁgnnp%%;sld%@)ﬁﬁlsrhe
met eri ng neeheEmE4) posketprOieind@ herpenticalaraw thé axbasiirbtagos UpStHencdatisD
known as di spensing cups). The neasuring cups (9) are dinmensioned so as to
measure a PFéd&termi ned amount of medi cament (10)_ In operation, nedi canent
(10) is di spensegfis aM ke 4esedc¥Rhil @) of it RhbRE WIBAEKN 0GR d 97 thelhe
nmetering menber i's rotated (in an anti-clockw se direction) thus bringing
the full resguremgacmptefitt)membersifidezvieh The nedi cament pocket (3).
After inhal ati of e medica t . @tﬂ'fggf t t.erin nber. (4)
is farther rot gﬁ@ﬁ“? gfbsuﬁacﬁsﬁgwﬁa%%iogg%c%p TRt He ?Jlnltﬁﬁerﬁr:f)1 oxg’(ﬁ h an

essenti al lepribiveidreshaehmepsi de down position all ow ng any residual
medi canment in the measuring cup (9) to be enptied into the dunp box (12).
Referring now to Figures 6 and 7. A conbination therapy inhaler (13) of the

i nvent i on | SeRh@V i edm\ict M 41905 MEdirg §iRRler IEBAEY Q1Y SokidbfisaNd ARMi&LRdAI Ni Ng
a first (16) a%d sec%%é (17) nedi (;grrent .mA met e?i{]gone%ﬁlger (18) _conprises

an essent Feseryeir {2 ustmedisaeat Pagith61). aothe Mg sebeL §)- o EIdidarrit o

Cups. ( 22) T g e g 0 T STF BT hemur | ng

cups (22) intelatdgretdso resss (5)f whigh is provided with a back plate (7) forming a seat
for the frusto conical mestering member (4). The medicament pocket forms a conduit
between the metering member (4) and the inhalation passage (not shawn). Thé.
metering member (4) is rotatable about an axis (8}. The metering member (4) is
provided with a row of measuring cups (9) {(also known &s dispensing cups). The
m&:asmng cups (9) are dimensioned so as to measure a predetermined amowmt of
medicament (10). In operation, medicament (10) is dispensed.ﬁ'ox-n the reservoir (2)
into the measunng cup (9.)- The metering member is rotated {(in an snti-clockwise
direction) thus bringing the full measuring cup (11) into line with the medicament
pocket (3). After inhalaﬁon of the mc;iica‘xncnl by the patif:nt,_the metering member
(4) is farther rotated to brivg the measuring cup into the dump box (12) in an
essentially inverted or upside down position zllowing any residual medicament in

the measuring cup (9) to be emptied into the dump box (12).

Referring now to Figures 6 and 7. A combination therapy inhaler (13} of the
invention is provided with two medicament reservoirs (14 and 15) .conta.in'mg a first
(16) and second (17) medicament A metering member (18) comprises an essentially
frusto conical member. The side wall (i@). of the frusto conical member (18} is
provided with two rows (20 and 21) of meesuring cups (22). In the embodirnent

shown, the two rows {20 and 21) of measuring cups (22) are aligned so as to form




7 01 JUN 2004 columms (23) of neasuring cups (22a and 22b)_ I n operation
measuring cup (22a) is filled with a first nmedi canent fromreservoir (14)
and nmeasuring cup (22b) is fitted wth a second nedi canment fromreservoir
(15). The metering nember (18) is then rotated in an anal ogbdgil dtlhi on to
the prior art device. Referring to Figures 8 to 10. A first inhaler (24)
resenbles that of the prior art A second inhaler (25) also resenbling that
of the prior art is clipped onto the first to produce an inhal er (26)

conprisin i nt - reservoi n 27b nmet eri ng nenbers
(2g§ and %@Eﬁﬂ%&"ﬁﬂ’ PHORFRR AR T4 e %ﬁﬁ? 229 ﬂﬁlﬂﬁ)ggp( 5nd
29b respechi aehh @ﬁﬁttﬁa@dlmgﬁa&ﬂ%ﬁt—e@d@mt@41§&au§ﬁ§mﬁ@ apT e)geﬁ@cra ng

menbers (28) operate in a simlar fashion to the prior art.
menber (28@fh pespcped @p@xmtlﬁ\or@dnf%ﬁ@m(éﬁ withd B@‘-’rtemmmlgpﬁa:nmwofzs tﬁmnen ng

menber (ZBQ%ﬂeln Fi g 10 QEDQEQ&@anent Q@gﬁgts (30a and 30b) are

OUS 5
arr.anged peérpen i“Cu axi s ion of the netering nenbers
(28a and 28b) allomnng a sllnner deV|ce to be produced Referring to.
Figure 11 n |nhal tion device i,de met ering nenber s
(28a and fé%‘imﬁ?ﬁ@ dpeEEd. En (f‘g%f%dalvl &ﬁﬁné f Btahef A PpgF gk v of

mechani SMecdmy RBals @95y ﬂrsotr%nmﬁfgama@raf &le bAS 1ANSIBLpORuP RS BEnE

mechanismis for novenment fromthe closed to the nmeasuring position to be
achi eved bwdvém@awerﬁﬁbemppﬁﬁ@xgewmwwmnbﬁ@ﬁcamws (3 tkenl 231} hwo

noi sture res stor Nby Ji EE% Hﬁﬁiﬂr I nto the {ransitory

position woul'd sgugm‘ anlsﬁﬁgknl Br to t gg%% %W’ é) %§§%?°§§55469

e. g by dé&praessd ridft hes;huhtrdm and two mcdxcamcnt pockets (30a and 30b). The
metening merabers (28) operate in a similar fashion to the prior art.  Metering
mernber (28a) may be operated in conjunction with or mdapendem of metering

member (28b).

In Figure 10 the medicament pockets (302 and 30b) are arranged perpendicular to the
axis of rotation of the metering members (ZSVa and 28b)-‘ allowing a slimmer device to

be produced.

Referring to Figure 11, An inhalation device is provided with two metering members
(28a and 28b). The closed ends (32 and 33) face each other.

A varicty of mechanisms may be used for the operation of the inheler. One preferred
mechznism is for movement from the closed to the measuring posiﬁon to be achieved
by removal of a mouth. piece which.is operably l.mlced to the moisture resistor.
Movement from the mcasunng pos:uqn to the transltory posiion would use a
mechanism similar to that described in EP 0539 469 e.g. by depressing the button
half way. Movememnt to the transfer position being ac:h;evca by further depressing the
button, and then depressioﬁ completzly, moving the metering cone and the motsturs

resistor to the delivery position.




hal f way. Movenent to the transfer position being achieved by further
depressing the button, and then depression conpletely, noving the netering
cone and the noisture resistor to the delivery position. 8 Of1JUNZ#Mio4
Referring to Figure 12. An inhal ati on device conprises a naster system (34)
conprising an actuator (35), a nedicanent reservoir (2) and a dosage
counter (not shown). The device is provided wth a secondary system (36)
conprising its own nedicanment reservoir (37), an inhalation passage. (38)
and a backpifatreng 39) Figlihe 12secandahylabystdesmqe6Foingrigeowi dudta Fistem ring

menber (40) being a frusto ical ..nmenber (41). with a urt%g 3 ).
The neterFﬁ&”ﬁEﬁH%@n(%ﬁ?ﬂprzgghﬁfﬂﬁ%amnﬁ%a§%%T%§W%;t 't ééﬁ%ie?ﬁﬁgghé%%er
(4) of theypasherTsyatent i hpoHateritgamechrlary frehs(3p) @vhdetbing ik am
axial linking menber (43). "Me |inking nmenber (43% si;ts,on the %>|sggf
rotation @dicimmet easerpiféhbean( Fhalzhan Res2aa o &Y 2P0 yPesialEy € éa e
axially wi th neter]j -r@g@g i i m SEdiAD Ofdthecatdayat or
(35) on Fﬁég%%§§§¥£§§s n1$%%§%§§ﬁﬁggﬁnﬁ%?%%?ﬁb1%§§%§%§a?§ and 40) causing
Medi cant - ‘radémber (bB igpenesdrifiy owpeddR). nelic medwing evanbei (4QR2 iswd ey

into the respective nmeasurjng cups d 42). The t nmedi canent s; i ch
may be t h&CaRFHY YT HiF FEFSRE PR &'?tcﬁgml [ﬁ’ﬁ%%ﬁ%%m&g a’é‘gfﬁg'ﬁgf%]rggbggi ng
i nhal ed by, ﬂepr‘a@{dc‘%n&zi(t?_%n%aﬂ' d @ HAMS. The ?nﬁx@g![ﬂﬁem%cfleciﬂ)cﬂtsw:u ch
conprises ‘@ reservoir . , , a delivery passage far e delivery o
materi al s asisf eflstteticn (B af merers myrHsHiid! 31("%85 aé%&?&é?e%@ﬁyi%gage

axially with metering member (40). Thus, m use, depression of the actuator (35) on
the master system rotates. both metetng m::_mb:rs (4 and 40) causing medicameat t0
be disprnsed frorn each mcdicém:nt reservorr (2 and 37) imto the rcspecﬁve
measuring cups (9 and 42). Thé two medicaments, which may be thf: same - or
different, mix in tbx: inhalation passage, before being inhaled by the patient, '




that the delivery device (13) is provided with a plurality of reservoirs
(14,15) and that the netering nenber (18) is provided with a plurality of
nmeasuring cups (22) adapted to transfer a plurality of neasgregydgpes of
material froma plurality of the reservoirs (14,15) to the delivery
passage. 3:0[#@ | i very device according to Claim1l characterised in that
the reser ‘onprises a dual reservoir (14,15). 3. A delivery device
according to Claim1l characterised in that the reservoir conprises a bulk
reservoir (14,15). 4. A delivery devjce accordin 0 ?i m 1 characterised
iCIn that tHere o delivasy denrs Wi GoRYSIERR ressIvol (élg’llgl/é'%? HEViRAESAZE QY ding to
aim1l c i I 0. t I I i BTRA / 6. A
delivery ewg%ﬁe‘% c?g&(ﬁk%aﬁ{aga&fgl?sﬁ] ’@E‘%{?ﬁ%ﬁ? glee ih?t hat Eliaﬁt]eeﬁrsr%ddi}ncanent
(ﬁG, 17) i sha (;Iiier &elhﬁvﬂﬁafvicd(.l?,ﬁisng@iﬂai witt evileraliyaf orestirvogrst(b4,€5 hand that
characterised in that the device.is an inhgler. 8 A delivegr evi ce
accor di ng themefesingmenphes (Hpris PF’é’éclfﬁi ‘Vfﬂl %B@I‘ﬁﬁ% of MGagUEng CUPYy 2% p@ap&‘gﬁd er
| nhal er. 1§ ohsr-RpROMy 3¢ nfdablibd U6deY of Gkl BORPE Biutslit} Of BledeSBrioirs
characterised in that the metering nenber (18) is adapted to transfer a
plurality (d4,]5peshe ddivigsgessage. nedi canent (16, 17) froma plurality of
medi cament reservoirs (14,15) to an inhalation passage. 10. A delivery
device according to Claim1 characterised in that the netering

2. A delivery device according to Claim 1 characterised in that the reservoir

comprises a dual reservoir (14,15).

3. A delivery device according to Claim 1 characterised in that the reservoir

comprises a bulk reservoir (14,15).

4. A delivery device according to Claim 1 characterised in that there are two
delivery passages.

5. A delivery device according to Claim 1 characterised in that the material is a
medicament (16,17).

6. A delivery device according to Claim 1 characterised in that the medicament
(16,17} ts a dry powder.

7. A delivery device according to Claim 5 characterised in that the device is an
inhaler.

8. A delivery device according to Claim 7 characterised in that the inhaler is a
dry powder inhaler.
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menber (18) is provided with a dual set of measuring cups (22). 11. A
delivery device according to Claiml characterised in that tyiejmedsyring
cups (22) formtwo rows (20,21) of cups (22) around the outer surface of
the netering menber (18). 12. A delivery device according to Claim1ll

characterigsed i at_the.nmeasurin 2 i . re
aligned to for #é&pﬁ?ﬁ{s&é’ﬁ?h&@f} rﬁggq %ﬁﬁa\l\g &ngg{sa:ﬁl%%}ﬁél{ g‘i@%é ‘(Zgﬁ‘)z&ng A
delivery deathise @8yes dilfiled @ Ganifor dlplohtinaef eidaseed idosdshaf ntedizamens ( 20, 2
1) are out of |ine so that the colums are staggered, 14. A delivery

devi ce acdbf.dPhigoma rdnrality of negdigamenbreseruaies ﬂ"‘elﬁg o ahwhalahen Pi§28Srenber
conprises a first (28a) and second (28b) substantially frusto conical
menber each of which is provided with a single row of neasuring cups
(29a, 29b) .1015. A\ ddtivery edeyicteadcorlimg toClimg 1t cha@cterivedl dn chwdrthe megterg] | n
that the substantjally .frusto conical. menbers (2 28b) are adjacent to
one anot hé?enél?f’di?i ds P eﬂf“'“%é‘é‘ﬁﬁ?ﬂfﬁ“&?ﬁ%“ SY9) are aligned. 16. A
delivery device according to Claim15 characterised in that the
substantially frusto conical nenbers (29a,29b) are adjacent to one another
and the rdis ofA debesyrdenize cagpard{n@e, QR lackaranteripgdindhat ithe maasunng 2004

17. A deliver Vi ce accordj to Claiqn 14 racteri } .1 he
frusto c&HP%ézgﬁ%rfréW%ﬁ’Wﬂg’gg%Of?%ﬁwﬁfou ?telﬁl Lk ?utl)—ﬁaggot\n eﬁ“b‘?%%ﬁé? cl osed"
frusto conh&aber (egds (32,33) facing. 18. A delivery device according to
Claim 14 characterised in that the frusto

12. A delivery device according to Claim 11 characterised in that the measuring

cups (22) in the rows (20,21) are aligned to form columns each comprising two

measuring cups (22}.

13. A delivery device according to Claim 11 characterised in that the rows (20,21)

are out of line so that the columns are staggered.

14. A delivery device according to Claim 1 characterised in that the metering
member comprises a first (28a) and second (28b) substantially frusto conical member

each of which is provided with a single row of measuring cups (29a,29b).

15. A delivery device according to Claim 14 characterised in that the substantially
frusto conical members (28a,28b) are adjacent to one another and the rows of

measuring cups (29a,29b) are aligned.

16. A delivery device according to Claim 15 characterised in that the substantially
frusto conical members (29a,29b) are adjacent to one another and the rows of

measuring cups (29a,29b} are staggered.
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conical netering nenbers (28a, 28b) are positioned with the "open" ends
facing. 19. A delivery device according to Caim1l characteri sml W @hat
nmetering nenber (18) is rotatable about a central axis. 20. A de1 |\; éy
device according to Claim 14 characterised in that the first and second

substantially f to_coni.cal nber 28 8b bl e about
separate ax! es.‘& g%‘.‘veﬂ/ WI?R/%:F&%H&J‘PC%&&%?o%llcﬁr%}cée%{sgd al n%ﬁjgtfc %r acterised in
that the dgMiceEméRrihfmelitRrs(QBARIY) afe pasitiined sathaheledlosedr frustewionzandapt ed to
have a second, "clip on" delivery device attached to it. 22. A delivery
devi ce acesfuiddgpX)dac@me&i m 1 characterised in that the nedi canent pockets
(30, 30b) are aligned coplanar with the axis of rotation of the nmetering
menber. 23. A delivery device according to Claim1l characterised in that

t he medi cagent A deliveet devidOaca3fling tar@aial i 4ciedagpeispé ndibetthadrus® t he axi s of

rotation. 24, del.ivery devjce cording to, daim1 charact.eti sed in that
the frust &8 ’Bﬁtle“nﬁﬂ’r%é’ters(@gﬁ’ 2%5) e Bor Hered Wit the %?%t%aé%arcé“s%‘stant

sl eeve. 25. A delivery device according to Caim1l characterised in that

t he nmeasuring cups (22) are each provided with an air inlet. 26. A

del i very dévi ce delierdidenice asc@idingio Claimat abaraeterssed in that mgtering membetiapt ed to
oper ate b%l )rzltgr(?tgtgl)fya%f)ﬁtaz}(l:e%ﬁapgxisa plurality of nedicanents (16,17) at the

sanme time.
20. A delivery device according to Claim 14 characterised in that the first and
second substantially frusto conical members (28a,28b) are each rotatable about

separate axles.

21. A delivery device according to Claim 1 characterised in that the device is in
the form of a single dose delivery device adapted to have a second, “clip on” delivery

device attached to it.

22. A delivery device according to Claim1 characterised in that the medicament
pockets (30,30b) are aligned coplanar with the axis of rotation of the metering

member.

23. A delivery device according to Claim 1 characterised in that the medicament

pockets (30a,30b) are aligned perpendicular to the axis of rotation.

24. A delivery device according to Claim 1 characterised in that the frusto conical

member (18) is provided with a moisture resistant sleeve.

25. A delivery device according to Claim 1 characterised in that the measuring

cups (22) are each provided with an air inlet.

26. A delivery device according to Claim 1 characterised in that it is adapted to

operate by the administration of a plurality of medicaments (16,17) at the same time.
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