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| NHALATI ON DEVI CE The present— f to a powder

i nhal er for adm ni stering powder by inhal atign. A nunber of
powder inhal ers are known which use di ffefﬁ‘]ﬁ Eﬁﬁﬁﬁjﬂ’ﬁ?ﬁdl ntroducing a
dose of powder into an air strea he powder is

i nhal ed i nINHARATIONPBYICGE pati ent in treat for exanpl e,
ast hma. EP- A- 0237507 di scl oses one such powder inhaler. This

i nhal er conprises an inhal ation 10 channel and a nout hpi ece which

i ncl udes am~air . t| n ich . . t.oget her
define a f m‘%pﬁ%%ﬁ%%ﬁ%h%%%éﬁgé)oﬁd%%? fcg}'%ﬂrr}xglst&pgmogﬁﬁ lﬁ'gm‘f‘ﬂﬁ%?'hti on
by a user. This inhaler further conprises a dosing mechani smfor
providing a dose of powder to t he inhal ati on channel. During

i nhal at ison,A mumbersoffgowaier thhales are kaownavitich asegdiffereat systeatsafor Mitroducing a dose
channel so as to pick up powder. The stream of air containing powder is

t hen dr awnof Powﬂiéf inkr Iugn str¢am. aTYPleaih’nﬂErpoa’f@r tsuinhaled inte theUuhgst ofaqmtibms inf

t he nout hpi e E 1 illustrates such a powder inhaler. The
i nhal er co “1’%%&“’%? frs GxAmP gs *hi ch i ncl udes an outlet nozzle
4, an inhaler body 6 and a rotatable grip portion 8 for operating a

dosi ng mechani sm for providing doses of powder for inhalation. The inhaler
body 6 is One sdbh poRUéiaHals frsfals@rbs@d)mm-@),@swc IThisinhilet €npise§a W ndow
12 through which an indicating wheel 42 is visible so as to

provi deo an inhafitivatchemneh and e mduhpisegemyirisingean aihctiamber and an outlet noElgure 2

iIIustrates | expl V|ewco onent_parts disposed within and to the
i nhal er t°°eqbsa§e Ahrough yhichea steary o Anis grawn gurng injalatiary

which is f ar 6 1S
an opaque uI I hgfﬁél'ﬁglagirmf cixgppge%%%ﬁg érﬁgﬁg&{?cﬁg IB (;Wd uﬁﬁéﬁﬁ &Bﬁg Phi ch
has a depepgin@].t ORGAEinhalation A s fREt deAWE nth Ah@Bhrbhigh ik Mekutiba channe] so as
Wthin the inhaler body 6 are housed the conponent parts of the dosing
mechani sm tolpiek @p powder. ’I‘he:sxrqanmfrﬁxr mmmmnlgt)mwddmsahﬂodmwg thwough e aivhi ch
conpri ses a nenber 17 havi ng pl anar surface in which a plurality
of dosilhg ehmtagdpstaﬁ@es%@qr@é@e@ﬁé\%«ngh@meceo whi ch

extends axially fromthe centre of the nenber 17, an inhalation
un|t 22 which conprises an i nhal ati on channel 24 and a storage unit
26 whi ch cpigikd $ Bfustrafel Sh&PLp SR@FaNale3 THlinhaler conﬁirﬁéé RehcREhpiRe 2 The
above- nment i oned conponent parts of the dosing nechani sm are assenbl ed
by passi ngcdrprisingah atitletmoeiladnen inddlet bodyi§landa ropemblergyipdfbrtion 8 lier apecatiage
uni t 5 26 and passing the shaft 20 through central .openings 32, 34 in the
i nhal ati ona @@sipg mechzism for promgxgsdqm@@mqr forsnh @é%étTk&feWal WRSB{ 651

chanbo? 2ePioae R ot Phirt 1 Whishan EFY xfawinga BRI e Rt ! Bichigy ° 35
in the di V{Nﬂ&fl 424 vistblt 86 8s WprovidP &n ifHich Rkl 4870 Rl dsago e lﬁlﬁf‘cht or age uni t

26 are fixed

(D

Figure 2 illustrates in exploded view component parts disposed within and to the inhaler
body 6. The inhaler body 6 is capped with a divider 14 which is fixed thereto. For
25 aesthetic reasons the inhaler body 6 is an opaque moulding. The divider 14 is a transparent

moulding which has a depending tongue 15, a part of which forms the window 12.

Within the inhaler body 6 are housed the component parts of the dosing mechanism. These
component parts include a dosing unit 16 which comprises a member 17 having a planar

30 surface in which a plurality of dosing means 18 are provided and a shaft 20 which extends
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[ position I TeTat lakauaAUART and the dosing uni ¢ SELRIBED
Ir]ﬂ\u”ﬂ powdel2 is provided to the dosing

rotated relative ther |
open at the bottom suq mtﬂ
unit 16 under the acti bl and the inhalation unit 22 further

conprises scrapers 40 which are resiliently biased agai nst the surface of

t he nmenber Tl I A hi ch . osing el enments 18
alr e pr ;)vi ggﬁaﬁlﬁgﬁgei\%}& %s}iifec u(%g?%’é&ﬁlgﬂal\éﬂ% m;?fgg}chtcg@)@&sest% doai ng
el ements inhitlati6m channk 2 Fandd Flge @RTRE Wik cR Tk ug
holes, are filled with powder by tgﬁe scr ape?sc%ﬁ%a iéorré?éeschgpg\e/re%?{é)g from
passi ng storikg powydert [de dbsvargentiementompbaetypass pF disalosingtmeéchhnisiraaé ed)

whi ch is di sgosed geneath ‘Eﬂpe . dosi ng unit 16. 20 As illustrated in
Figure 2, t¥ecmbled f¥passing e dphalat 4 shroughy an opening3riscthe gtoragerunit

ol ural ity ot St bistilg Bt 98 AhichBh HORFR onfingt .ol R R ARt s

engage Wi t 'tha s@pidedini P6ARYSeclely, I tdstist & the
shaft 20 of tts1e c%si F\g uni"féclg yTt%h@u%p%ﬁéﬁgd’Qngen%& Q&\ds mﬂglf%;ﬁgla%n

confi gur ed dhanmdli2grand hiee $1oriige ahdmber@8gqrks kapeutiobly thatglRfibR bhd &cohdBpenings
periphery thereof is 25 disposed adjacent the inner surface of the w ndow
12. In use,36a38ﬂm@edb‘élidﬁ'glﬁnﬁtth@(wa}’sthe inhalatiast unie2R andtbe storagelunifrisore fined
protrusion .46 _engages,w th one or.nor f the teeth 44 on th .

i ndi cati ng 1&,{1"8@‘?%2%1 Telation 1 OnF ARather ?ﬁéﬁggﬂ%{lg P‘Htﬁﬁi‘:%“ b@gpfatscgr%withnrﬁ'g- a
col oureg mar ki ng on the periphery of the indicating wheel 42, it is
possible to provide the user with a visible i ndi cation at the w ndow
12 as to tHn this bgrlepfhd dt6rageah 28 is o at the bottom such that in use powder is provided

3 As illustrated in Figure 4, the nouthpiece 2 is fixed rfo the
di vi der 14 to thedasingtumt Krender the action of grayity 9ed theiinkalatamcuns €2 furthpar t s 48,

50, the fi 48 bej . Which i [ db he i

of a user SALRPPAE SEARSRLE G aHeh3eF o ing L fase Cshinst I SBHbes Apnmember 1751

part 48. ThRghich the dosinﬁ‘:ﬁ?&ﬂ? 10&kd pégic@&”%fhfse@a a5 R Rln g SEG 1658 origteg,v@' ch
'y or el1cal’l'y & { il

i ncl udes one or nore Spira shapéd projection

that act t dosiefintsahs 1 fewkich itithigunhbles tathpri@UOluaNe, §BIRBH holes, are filled with
deaggl onerate any | arger particles of entrained powder, and a substantially

radi al | y- powder byjihe serapersi40afigavdssis preveptedfram ipdssingthmmghdbedasing meagdiher
wi t h upper ,surfac f..the divider, .. 14 defjnes, an ai|, chanber 58 that
isin flui &y@cﬂ@ﬁﬁ?cgéﬂm‘: i eth’é di‘ﬁ?ﬂé‘fdat?q“Sﬁgéﬂ"% g umt le. t hr ough

whi ch air containing powder is drawn on inhal ation by a user. 10
In use, as described herei nabove, powder is transferred fromthe storage

chanber 28 Asqllostfated in Figuref2, tHeadividet mﬁ@ihemhﬁdﬁsxgmeﬁng%msmt@fi on of
the dosing unit 16, the one dosing elenent 18 provides a dose of
powder 20 tofatablysippertiog aphedieasingouhee] 42t Bhe indidating whetled 2dws iarpjurahitytof

16 is rotate rotating th ri ortio .i.n the c]ockw se sense when
viewed fro eﬁ%%q}smi%d ab‘gﬂﬂégﬁg?q‘ theeeo &E’Eﬁb&“&ﬁ%‘t"%}? PPPEHLRIVGRsi ti ons.
For this pyrffsfont4sforfieeAd aidt tshaft 20. The supporting means 41 is configured to

align the indicating wheel 42 such that a part of the periphery thereof is disposed adjacent

D)

the inner surface of the window 12. In use, as the dosing unit 16 is rotated, the spiral

25 groove or protrusion 46 engages with one or more of the teeth 44 on the indicating wheel
42 50 as to rotate the same. In this way, by providing a coloured marking on the periphery
of the indicating wheel 42, it is possible to provide the user with a visible indication at the

window 12 as to the usage of the inhaler.
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dj sposed around the periphery of the
poBtion 8 conprises a resilient

conpri ses wedge- shapB SedeenBpte b
menber 17 t her ! i P

menber (not illustrat ”M ﬂ/ configured to engage with an
axially-directed surfa W espective one of the wedge-

shaped el enents 60 so_as to rotate the dosing unit 16 by pushing the
respect i veAniliggated i Figsinahtlie alogthpecedis fided tothatdividerof4. t Flee mouthpizoe 2i on 8
ckwi sense bet.ween the second and the

' h ite, - cl 1
it angURGATeS HEL 0% S0P PAHS 6. b SHRRAN bEim e part wHiGhss Gipped by

stationary, hh g ggﬁgg h B : i t-n | al |l y-directed
surface th@ﬂﬂs éﬁ%%ﬁ?%b{%e a(fjcac ?F?A%galégg‘ﬁg%ggqﬁlg%wngﬁaﬁrtsﬁ%m{égi iﬁ%nt
menber 1i deBghd¥&f SGEorhpiies Abular sectidt!53 avBich MR hfes bAC 0PRSS

wedge- shaped edl)%rrent 60@9 25 se\(;\ll} A- 94/ 12492 di gcl ogrg@ba m%#’ri nhal er
for adni niletiealiynshapedvimjechipns Hh tHanadtaa defieathhe air dravaahgrettsesghrandahérebpdy
and a screwfitting cap. The nmain body includes a section which is

r ot at abl e dsagelemsraie anyvlaEges Pprdis]es iob antiainechnowersy and a/mbsientialiyoradialiywhi ch a

cont1 gur bviegies g 56, wHER Butyiies aliate (et VinPPRoReis ot B diidarnc

cap and t ' e i et . .
4 19 QEREEH U oRRbk B LEMTRA Ohuh o with the inhalation channel 24
powder by thidhgh ahichairbortiining powder CdrawaSndnkdaticysira hgee, transferring a

dose of powder to a flow path for inhalation, which conveyor
I ncl udes at | east one cup into which a dose of powder is netered, and a 5

mechani sm_for creati i brations in the conveyqQr so as to pronote the
conpl et e flp ppq.ﬁ:@ sgcrxjggd \{ierelqa}qgveatpow A %qét%ga%_?rom t?ie storagerp%pwger 28 to one

above- descgrlhe el LSl | t [

scoumil at o e CosHEkns R By doratBh, IRYSROTN P d O o RMEREaTTY, |
an ai m of prd\addy L8R lof ipbwas toQRe inhalAtieN cHanRI PO VWRehisiiAiAeethe Ba%hH Uni? 16 is
construction which is such as to reduce the possibility of powder

accunul at irotgtedrbysrotatiag ¢lse grip portiofi Bdmthe countergdadiwise sthse Hitweqr frstand
I Avention provi des a powder inhal ef_ for adm ni stering pov%ier by i nhal ati on,
conpr i '§i ngecordaagplagyyRredmsitigRy entﬁij PArPRSE ShesfosiNERIRY 10 cpmapiases Wsegsat h

downst rea t . i [ o ' ' u |tV

Surt aces CHESIEIERFICEAO GsBPRUeld che pRlSibry SLAP AR, 1Y la Ml hirkofl
i's in usecgmp¥Besdrekilient MbmBEr Qm Husesed) whidh acdonii tb @n%zig%twiﬂi an

| east one of the surfaces of the flow path is novable relative to at |east
one ot her exfallyhlire@d ssrfadesfifafafrespectivd ave gfaht wadge-shaped alentents G0rdoadsao
further conprises a powder  di sl qdging . nmenber whjch is of fixed,

posi tion retagithe dosipg umie 16by PHehing thegaspeche Wedgesshap %‘FmGHng)t@B Fotagion

h f _the.. i i Lat | f
the ot o8EMeirip Mot 8h BRIGhoBNE, EokRMNe G Heovph i sBldnCad TERRR' (00
path, 10 GARIIAYY-sdbed Pblifibns? thel dicl ur CPPenlils sticRlry and the kARt ARfbEE her

of the surfaces of the flow path such as to di sl odge powder accunulated 25
t her eon. is located behind the axially-directed surface 60a of the adjacent wedge-shaped element 60;

the resilient member riding over an inclined surface 60b of the adjacent wedge-shaped
element 60.

25
Although the above-described known powder inhaler functions quite adequately,

powder may accumulate on surfaces in the flow path through the inhaler.
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Preferably, the flow path includes a chanber which includes an inlet and an

outl et. More preferably, the othey of the at |east one or at |east
one other of the surfaces of the flow 30 path defines at |east part of the
chanber . 5

Yet nore preferably, the at |east one and the at | east one other of the

surfaces of isithes d M dFalidpresent investfin t0 Pravfidé @ﬁ&&dérfhlﬁﬁ’drﬂlaﬂﬂ @%Sﬁlsu%ﬁ&ﬂc es

of the chanmber and include the inlet and the outl et her et o.

Still ror ewhickissuabbyto redheseitid pdssibilityiof pewder aoqumdamgaonsifaceyén thedlvver for

storing a plurality of doses of powder, which storage chanber

I ncl udes apafthmerqﬂgom et in one of the opposed surfaces of the

chanber, and a plug for sealing the filling inlet of the storage chanber,

whi ch pl ug includes the powder dislodging nenber. 10

Pref er abl YacddMinkiQAE Bresdt iivAftior AEVIdLS & o RddLhIEN (B one
l'eas

of the “at ast one other of the sur t'he

f1 ow pat h.nhalation, co:Rpﬁsﬁxei atfldyw pith defpddsra sliuligdsf sugfaces umeugkmmoh as@ganpne
of a scraper or a brush The present invention provides a powder
i nhal er foof aadmmmsstdeawmgl mbalamn by semzdngtdosing means for g aidase ofa dosing
unit for prOV|d| dos f powder;

dosi ng u ][n ROWGIST B'h £ §0W, A eBFAIBMERt in Q}ei S?IVLI'BO ? (%hg{aggevmpé B‘&Sﬁ tﬁﬁ“&‘ﬁeﬁ
hhatat  orfotper copmises oA, Btad e A0 BN oclinlafbd i3S SEAN bR

conpri ges ﬁoﬁgm%{‘,ﬂmaﬁbﬂtﬁea@g@heﬂ{sel ative to at |east one of the
surfaces of the flow path and is configured, on novenent thereof relative

to the at | east one of the surfaces of the flow path, to contact t he
at | east one of the surfaces of the flow,

at h such as to | odge
powder acclhfRraseatinyensionlso provides apoyder ibpler fqradmigistering pOVqRL by 'ﬂlaﬁ?ggn

f f the.fl h
of tho. surccmumting: & fpBiia bl IURY friad, 2 bl BpleteBhadhapd 18 Yusing gq 2520 "
relative tip xroﬁ?ab?é relaBo8 Ehereto and @réﬁp ficheveritg 4t asetie hivugtpicdt, ﬁl@&ﬁﬂa@mg%t h.

Preferably, the fiow path includes a chanber which includes an inlet and an
out| etis  screw thread for engaging the screw thread on the housing; characterized in that the

mouthpiece and the cap are adapted such that at least a part of the mouthpiece is rotated
relative to the housing on one of screwing or unscrewing the cap, which part of the
mouthpiece substantially remains in fixed position relative to the housing on the other of
screwing or unscrewing the cap.

20
By virtue of the present invention, powder which may have accumulated on inner surfaces of
the inhaler is dislodged from those surfaces prior to the next inhalation. Powder is thus
prevented from accumulating within the inhaler beyond a single use. In this way, any
variation in the dose of powder delivered is limited to the amount of powder retained after a

25 single use. This amount will, however, be very small and relatively insignificant.

In addition, by configuring the inhaler such that the mouthpiece is rotated autornatically when
the cap is removed, it is not necessary to rely upon the user to remember to rotate the

mouthpiece prior to each inhalation.

30
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30 6 Mor e
preferably, the at | east one of the surfaces of the flow path defines at
| east part of the chanber . Yet nore preferably, the at |east

one and the at | east one other of the surfaces of the flow path 5
define at |least in part fp[hposed surfaces of the chanber and include the
inl et and ﬂhepowdttrenhaler of the present mivention may Bt udeld withr anysuizdbde fopnyof pbWder,
inhal er further conprises a st.orage chamber for storing a plurality of
doses of p ing payYders wirgducsd I%MSWWMrwmtpprwmglmemtn one of

et Por S hicrhiissdtrl MR Bl R AAED ¥ wm%%ﬂg%mﬁ ive herrd gét'arr‘?woﬁexfrs' of ' "
Pref er abl yfhetadaa,dbma& BE dfitted bAth i %PHO?@&H’S‘taher 0@1 £95ct8 40 g%éiﬁ'éfs one

of the at t one or at | east one the surtace e fl ow

path. 15 substahbes for the eehumeny 6fvdrions pomiicheSndt npcussieily tespigdiery cbfditions.

adm ni steri ng powder by inhal ation, conprising: an inhaler body; a
dosi ng uni indg &mmwdtrnglmcbdsgemwmm andindedmat pateltricted to Hamars tgeemiy. of
the dosing unit which is defined by a plurality of surfaces through which a
streamof air entraining the dose of powder is in use drawn on inhalation

by a user; | ece whi c I,s attached to.the inhal er body;
charact er i %glcﬁﬁ‘ef‘ﬁéyuﬁquo ;fl‘ér 15&??“‘6? ¥ fhg powder H’gﬁlﬂﬁﬁf ProSEntIgYeIQn Ak

body | 1 L%gt‘%ﬁsﬁ B %P-brg?h%% @?dﬁ@“?%?%%%%@?&s%ﬂ&séo&?%b%onem .
one. ant nelloHiss for AR 3Bl hORhn e Bl o 5?@3?%%%"“’”"5

T e L B A A

| east part prece

second COMRARARGR tEerol, pIEBNALOL SADDYE ol 42 bﬁke%ﬁ&mbratlons ar e

created in the inhaler su h as to sro er accunul ated on at

| east one ;Sli‘mhﬂ&lé%l&il?}%‘ée?t bik le6refs W s@ﬁ§ rlmn<:hohnergxc‘.:)ﬁx%‘hgl‘icf%ti’l'ai:brs tf@le at | east

one of the cooperating surfaces has a saw-t oot h cross-secti on.
7. exa.li’fp‘l%]c @ﬁr&ﬁbpﬁurd hemddhaid 1k lﬂcbeglﬁ@édaﬂio%fsﬂeﬂﬁd§ e s?@ﬁﬁ»ld S pr ovi ded

on a resiliently-biased arm

15 beclomethasone, fluticasone, budesonide, tipredane, dexamethasone, betamethasone,
fluocinolone, triamcinolone acetonide, mometasone and the like, and their
pharmacologically acceptable esters and salts; antiallergic medicaments, for example,
sodium cromoglycate and nedocromil sodium; expectorants; mucolytics; antihistamines;
cyclooxygenase inhibitors; leukotriene synthesis inhibitors; leukotriene antagonists;

20 phospholipase-A2 (PLA2) inhibitors; platelet aggregating factor (PAF) antagonists and
prophylactics of asthma; antiarrhythmic medicaments; tranquilisers; cardiac glycosides;
hormones; antihypertensive medicaments; antidiabetic medicaments; antiparasitic
medicaments; anticancer medicaments; sedatives; analgesic medicaments; antibiotics;
antirheumatic medicaments; immunotherapies; antifungal medicaments; antihypotension

2s  medicaments; vaccines; antiviral medicaments; proteins; polypeptides and peptides, for

example, peptide hormones and growth factors; polypeptide vaccines; enzymes;

endorphines; lipoproteins and polypeptides involved in the blood coagulation cascade;

This Sheet Has Been R.
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Preferably, the first and second conponents are relatively rotatable. 5
More preferably, the at | east one of the.cooperating surfaces generally
defines a circle. I n one enbodi ment the at |east one of the
cooperating surfaces is radially directed. I n anot her enbodi nent
the at | east one of the cooperating surfaces is axially directed. 10
Preferably,,. f i S i inc ienl et ,.and an
outl ot - viebifas, yRRORE ok BEASHE %l ERENRLenftY SRS B0 e Tl
fl ow path j r 1 : chamber . 15
Pr ef er abl y?@%ﬂeﬂ&éﬁrﬁd %%%ﬁéfﬁfshggbg&r Pfaig%tglc&m%ehe chanber is flexible, which
at | east one surface of t he chanber is connected to one of the
cooperating surfaces and is flexed on relative novenent of the first
and second Peaferpaiembiosliment6f the pesent prvehtiorawilinow bedescribesibwreinbaiow by fwayef of
t he chanber is defined b¥ one of the first and,. . second conponents.

Pref er abl y example gply|vatsrelegnee q the aecomprnying dedngfe it Whiehiudes a surface
opposed to the inlet thereof. 25 The present invention

provi des a powder inhaler for adm nistering powder by inhal ation,

conpri si ng¥g; i i j lighalad- Cap for fitting to
the main bg@{@gnﬂlﬁﬁgﬁ%éggéegg&eﬂﬂf?efggﬁ%ﬁeﬁiaﬁéﬂéﬂ%bse of - powder; and a
fl ow path downstream of the dosing unit which is in fluid

comuni cation with the outlet nozzle and is defined by a plurality of 30
surfaces t Figoegyhillustrases in explodechyiew camporant patsofitbe mﬁ@lea@%ggw Ipowder is in
use drawn on 8

i nhal at'? on by a user; characterized in that the main body and the cap each
i ncl ude at : i i i pg surfaces and
are resili g“rﬁ‘?%s} Bﬁlggaé%s tp%mu%c?e S %@%ﬁ%ﬁggﬁ BP&H%%}%?%F{%% 1rl’at | east one
of the cooperating surfaces includes one or nore discontinuities such

that on fitting the cap to the main body the first and second conponents
are noved Figuet4 illustrases Gpart-sequioneh side viewnfdhe/inbalgr oidrigurgrde created in the

i nhal er such as to disl odge powder accumul at ed on at |east one of the
surfaces of the flow path. The present invention provides a powder

| nhal en f Of’ig@;l%g Pfu%%é%{/‘&gﬁ%%\ixw of ngxkaériiﬁ&lerin ccordABP M a T @ 1 ow

path whi ch” 1% detine “pli Ity ot surfaces through which a stream of

10 air engmBbdiregt dTIMEISresenbinventishgwith A modthpiebailbiraied yplantessl ; a

housi ng whi ch i ncludes a screw thread; a nout hpiece which is attached
to the housing, wherein at |east part of the nout hpi ece is rotatable

relative tg. the housing and inc)Judes. at | east ope of the surfaces of the
(o pat h: FIEHF S1oUbRstades Ao saeles impberstah anficr ehpt LeRSo P o

i ncl udes a | 'ﬁfiﬁl' : i B{)ﬁ}aﬁ w t hread on the housing;
wherein thgr%rgr%ng\t{yﬁ%%ce a%lgh?ﬁlgh@lglﬁggg%gq@gdc n |§’E’?’ed such that the at

| east pgrt of the nouthpiece is rotated relative to the housing on

one of screwi ng or unscrew ng the c%); characterized in that the at |east
part of t hEigure 6(b) illustrates the underside of the mouthpiece and the loose element of the inhaler of

Figure 6(a);

Figure 7 illustrates a powder inhaler in accordance with a third embodiment of the present

25 invention (with part of the mouthpiece illustrated in phantom);

Figure 8 illustrates in exploded view a powder inhaler in accordance with a fourth

embodiment of the present invention;

—_—
—

—_—
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nout hpi ece remains substantially in fixed position relative to the housing

on the other of screwi ng or unscrew ng the cap. 20 Preferably, at
| east one other of the surfaces of the flow path is of fixed position
relative to the housi ng such that the at |east one of the surfaces of
the flow path is noved relative to the at | east one other of the

sur f aces oFigutesd fllustratesintexploded view opovedertifielertin berastanemwith affifthenbodiment
nout hpi ece fﬁtl ative to the housing. 25 Preferably, the nouthpiece and
the cap eafhitf RESSERIIYSRIPR whi ch engage on the one of screw ng or
unscrewi ng the cap so as to rotate the at |east part of the nouthpiece
relative to t he housi ng.

S i1 ent | FRERACHEERANh Lxplbhes ARAAUNRYD Hafer GOIROKERAbi) £330 ON°
resiliently-bliased nmenber ahd at east one projection Of recess,
whi ch at | eibédimest ofeke present invehticied menber is configured to engage

the at | east one projection or recess on the one of screwing or unscrew ng
t he cap. Preferably, the at |east part of the nouthpiece is rotated
Preferably,

5
relative tQ the hgusing.on unscyew ng . . lhe cap. A
t he housi ng8H ldﬁlé%‘ala‘%%?ﬁ%ﬁ%?d;“@?’ia@%@lef jnbalenm acrordancgyEth asqvertst ed t o

provi de a : .inhalation, which grip portion is
rot at ed toﬂnp?(g\}?lg!g%gﬂggo%rg&\oﬂ?&élg&?& for 10 inhalation in the same sense

as that in which the cap is rotated to rotate the at |east part of the

nout hpi ece rel ative to the housing. Preferably, the inhaler further
conpri ses Eigumstldtillestrates siperspactiveroh afia powlerinkaenin décogdance with anegghsgt ance
to relative rotation of the at |east part of the nouthpiece and the

housi ng. embodimentiof the presepbinyeRton (Wi themeuthpiece diisarted sephasiamkii sm i s

configured to allow rotation of the nmout hpi ece relative to the

housi ng on the other of screwing or unscrewing the cap only for forces
greater t Fﬁpmehgtinﬁsﬁqws iR ElOdedh Al & B{aﬁexcﬁmal@ﬁmtalago e WithSLAiRW NG OF
unscrew ng The cap. 20 gtl|| nore preferably, the rotation

r esi st anc eemwdimerntofithegresensmsentionat chet nmechani sm Preferably, the
inhaler is configured such that rotation of the at |east part of the

mout hptece relative to the housing on the other of screw ng or

unscr ew ng..t he auses n mage., 25 theretq, The pr.esen
vent  on gt HusEAS Tt o AR e sBmannet et of g mouitRiSee R TRIABAISE | on,
conpri si ng,'fx:qag,gg§j;ng unit for providing a dose of powder; and a flow path

downst ream of " t he dosing unit which is defined by a plurality of
surfaces through which a stream of air

Figure 15 illustrates a plan view of part of the cover plate of the inhaler of Figure 13;
20

Figure 16 illustrates the cap for the inhaler of Figure 13;

Figure 17 illustrates the cap and the mouthpiece of a powder inhaler in accordance with a

tenth embodiment of the present invention (with part of the cap illustrated in phantom); and
25

Figure 18 illustrates a powder inhaler in accordance with an eleventh embodiment of the

present invention (with part of the mouthpiece illustrated in phantom).

Structurally, the powder inhalers in accordance with the preferred embodiments of the

30 present invention have many features in common with the known powder inhaler described
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P

I

i



. WO 98/41256 o _ PCT/SE98/00457
30 entraining the dose of powder is in use drawn on inhalation by a user;

characterized in that

10 the inhaler further conprise§ a | oose el enment which is disposed
within the flow path and in that the | oose element is configured, on
novenent thereof, to contact at |east one of the surfaces of the

streamol JbRHARARRCEIRRRE 1 aCxRE ol RSt tth sR 856 Ry @4 Tinhgeteans®
g p
Preferably duglg@ﬁah @Y\ﬁ&?ﬁﬁtiérﬂ ShiyiRS sucthra Biferailb SWill B&aééﬁﬁﬁecﬁfﬁ ndgfhlu%da“d an

outlet and t oose el enent is disposed within the chanber.

Pref er abl y refefeacd n asxlead dreprécedmppiesafrion ofitoknowhDpowder inhalRfref er abl y, the
| oose el enent is conposed of a netal. The present invention
provi des a powder inhaler for adm nistering powder by inhal ation,

downst r SanFisirs pahsdates s goney BhAFT iaethariequn ol B oG A theproent
surfaces t gauath Wyi¢ brBodhleRPilaYhodiiEation of the SIVeAIBLARAIBAGRGARE POder

s in use drawn on I nha y a user, characterize t he

i nhal er f ufdHaRr. TRISRAIbSEiment Bifefscthirh YheQfbolé-Gadcbed IiowvBstvidemtinaler &f Rurther
di sposed within the flow path and in that the flexible elenents are

conf i gur ed coroprisimhaplatalignofifiexibleielements 62 ¢ thefotm of fingers dispdsediatoundthedtlet he
surfaces of the, f]ow path and disl.odge po r.accumul ated t hereon. . 20

Pr ef er abl y,t°‘§’ﬁé“f’}‘§&£’eﬁggﬁ-hﬁtdélaifﬂ’é‘§ﬂée%gﬁggﬁe\m% °Pﬁ€4‘\§’8‘ei4'§h’qfﬁ%"&ie and an
outl et. rabl t L exi =] . | t the
Mnlet 10 ¢ eSS E EREELRE When et S oVt By & sFRERLEP AW MRARER o' |

contact at jjngRebn HAGlaRén B\h@}a&lﬂ,_rt& «a&g&aqﬁ lehfia ﬁah%ﬂa%ﬁifﬁbe#hhﬂigﬁﬂe AbwlpB@dStIn 25
e

part of the chanber on inhalation by the user. present invention

provi des aapmefeteed emblodineent fherflexibie elements 62 grepufisdel a kepgthrasad edrtant the surface

conprising: a nmain body including an outlet nozzle; a cap for fitting to
the mai n befie ay chamber 38 gefined by the sespngpary PO phge Mqythyiecsi2 C{%\rae SROVERKRAL o

ol ural 1ty S BEsEREl ke b Pt ey B AR AR HERRREG )% 0se

15

Figures 6(a) and 6(b) illustrate a powder inhaler in accordance with a second embodiment of
the present invention. This embodiment is a modification of the above-described known
powder inhaler. This embodiment differs from the above-described known powder inhaler in
further comprising a loose element 64 which is freely movable within the air chamber 58 and
20 in that the upper surface of the divider 14 is formed as a generally flat surface having few or
no surface discontinuities. The divider 14 of this embodiment can be compared with the
divider 14 of the above-described known powder inhaler whose upper surface is irregular. It
will be appreciated that by forming the upper surface of the divider 14 as a generally flat
surface there are fewer possible sites in which powder may accurnulate and the loose element
25 64 cannot contact. The loose element 64 can be of any suitable shape and material.
However, a ring has been identified as a particularly suitable form since this form provides a
large area of contact with both the upper and lower surfaces of the air chamber 58 without
impeding air flow. In use, with movement of the inhaler, the loose element 64 is moved
within the air chamber 58 and thereby any powder which may have accumulated on inner

30 surfaces thereof is dislodged. In a preferred embodiment the loose element 64 is formed of a
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of powder is in use drawn on inhalation by a user; characterized in that

the cap includes a brush which is gonfigured so as to be inserted
into the outlet nozzle when the cap is fitted to t he main body and
di sl odge powder accumul ated in the outlet nozzle. 5 The present

invention in its preferred enbodi nent provi des that powder which may have

accumul at ecelativebuddnae matedel, foriergmplea rhdtalvsyrhithattimpsace of thedoshe elepitaeds f r om
t hose surfaces prior to the next inhalation. Powder is thus prevented
f r om accunAgRst pppeqsurfaces efithe ain phameber 58 inducessyibmtions i ithryinbales én particulériis

amount. or - B a0 <8 Bniee 7 ke unosthy aet S eislolen oy powisnartian e
N . TS B e e
Very, o | map fayeRthulRlafd Sl IS AW Bt |0 addition, by conflguring

nout hpi ece I'S rotated automatically when the
cap is senoved, it is not necessary to rely upon the user to r emenber
to rotate the nouthpiece prior to each inhalation. The powder

i nhal er of Fighee Dillusiates 4 poseder indaleniyacoerdaseedwith & thiviremiodirhertlof tHeqiresenf
powder, 15, inc¢ludjing povgjers ] ntrodace,d into the air streamin the raw
state or adVERHRR &M%EPE? iment is gipodification of theopheaegsambed kpewp gevider es.

Fur t her nor e ' -!' g ' oL i naredi ent s, ,of th owder

be dil ut edﬁj\;’\nageg ongte%%g%r e{ @?ﬁ%&’%g‘se ab §X${ ?&“f’%“c‘f’t?é‘@ P&H@*ﬁﬁ’?‘aﬁﬁa E?J‘a'etﬁe g
subst anc eSmB@&pk!ﬂ@ZEbﬁﬁﬁ@ HrstOdec¥id AR hirdasts b 08K 70304 2 Mok Eédsm,
respiratory conditions. I ndeed, the powder can include genetic

mat eri & aprefersld arompbesion spring; fechxiailyhinsing thedirardng se@fhd parts 66M8li canent s
suitable for adm nistration by the powder inhaler of the present invention

are toRArdganeranatpr. b"EhQJI@I%FD@‘F sipilaginiel the sesand partiSAof teremottbpiece 2

For bt al i ok BF PREETRGT OO E Po T SRS oBtbriscas R4 AREHoR 52, which
A e . : ! '

P Dt &1 0| inchREPLEAGH e spRAIFY B IRNRAIY hap ) b)dcRHRS 54 Bt MRS HOHect theglr ,

fornmoterol, clenbuterol, “25° procat pi cunet er ol ,
mabut er ol dradmitheethrdigh and therétyi deaggiomergib aiynanget paiticiek by emedssl pdbderest er s
and salts; anticholinergic bronchodilators, for exanpl e, ipratropium

broni d¥ arahdiasubstapéallypedieBy-ditected fargeodGihe fower surfagp o€ which together with

becl onet hasone | ut i.gaspn oni de | pr edane,. .dex t hasone,

bet amet hasHpsT Surtace °f§136ﬁ‘é’lﬁ#ofd; Incg pR ﬁ%ﬁ’ﬂgf’gﬁ% 'Eétéf Hhﬁg‘g CORRMRSe and

the 1ike, t ; . 24 thr - . . . . . .
\ﬁ’gﬁ Hehﬁhilfmon chaﬁxel ough which air containing powder is dr%\%llll op luéhraéalitlé.m

12 armacol ogl cal |y acceptable esters and'salts; a

medi canenttsy, a fisee. EHALipS part 66 differs Gdinitive secvid Pant GBLoF U dbovedesdribed lknsadi um
expectorants; nucolytics; antihistam nes; cycl ooxygenase inhibitors;

| eukot ri erkovigninhaler én thahihsivppersurfacapfhe flenge Shispgovided with a plurality of

oo g R A B S IR L R

tranqui | sgsSiafiefAivicidbXeCRl B8 Sense, in this embodiment in the clockwise sense when
viewed from above, and a second flank 74b which faces in the opposite sense, in this
embodiment in the counter-clockwise sense when viewed from above. In this embodiment
the projections 74 are disposed about the periphery of the flange 56. In another

25 embodiment the projections 74 can each be formed as a radial sector. The second part 68

is rotatable relative to the first part 66 and is rotatably fixed in relation to the third part 70.
The second part 68 comprisés a plate of substantially the same radial dimension as the
flange 56 of the first part 66. The lower surface of the second part 68 is provided with a
plurality of axially-directed projections 78, the cross-section of which in this embodiment

30 is complimentary to the projections 74 on the flange 56 of the first part 66. In this
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hor nones; anti hypertensive nedi canents; antidi abetic nedi canents;

antiparasitic medi canents; anti canger nmedi canents; sedati ves;
anal gesi ¢ nedi canents; antibiotics; antirheumati c nedi canents;
I mmunot her api es; antifungal medi canents; anti hypotension medi canent s;

vacci nes; antiviral nedicanents; proteins; polypeptides and peptides, for

10 | ' IsSoti ' | :
exanpl gnbiBRiehi8e PrjéERRES 794 &%@%&ﬁ% cnoﬁ%a)ég%ﬂﬂi éjﬁrs\’ﬂgxgii ?%S he

enzynmnes; endor phi hes; |1 popr ot pol ypeptides I nvolv

bl ood coagwhizhifaes acreasdase, in this embddimemnsin thhcbuntdreickwisersegseanitineriewsd |
surface receptor blockers, antioxidants, free radical _ _scavengers and
organi ¢ safre® agpvevang agecend flank y8b which facessn tiey offpositesenssrim thisembadiment he

present inveption wll now be desgri bed hereinhel o y way of .= | exanpl e
only with ‘I“ég%?@a%“? Be”tsﬁg’hﬁ’&(‘f’ﬁﬁﬁarfﬂﬂ%gb%ea $em Oﬁmeeh%e projectiongi/gyr e 1
Il lustrat ; ' | ek | T Figure 2
i11ust rat Séegﬁggiegﬁggéﬂcfx ngﬂé‘%‘\g’G{)‘?f\}ge gJTZ: gw}wé’g’q \g’gh%%wrgé}bP g"%?%tt fe inhal er
of Fi gure projectidns 78 can eacibdfoifiedas 4 tadedl sadt6s Tﬁlﬁhﬁ&gﬁz& 90 48mBbrly Rthe first
nout hpi ece of the inhaler of Figure 1; 25 Figure illustrates a

part - sect i pam8 ofi the mputhpiase 2tdf¢hd atiosk-desarfbedikgown pawder inhaler, i dipped fo the

il lustrates a perspective view of a powder inhaler in accordance with a
first digiaphHt archis thepartiwhigh esserimped by dhe liprof@amsen Innwsernrorasion o6 the

5 19" i Bad 58V Woond e 68 wehich i otated speYpIERTM SIS SSBTRIY | nhal er
in accgy dadi?;ﬁaééﬁ}a@a?ﬁ%ﬁ?ﬁ@qim pat gg?gﬁ?@ﬁf@ﬂ&ﬂ&f7sépgﬁeﬁ§rzeg§iods%%ﬂﬂh9” (with

the nouthpiece illustrated in'p I'llTustrates the
under si de setortdymrtnaButidrpal engethamebptdrivel firssftands Gde of thefprdjbetidns Tdloanhoflange5
Fi gure 6( igure 7 illustrates a perspective view of a powder

a) ; Fi
i nhal er |ni)6a®féb¢ ﬁ@hemﬁﬁ?{ With qomtipwed rotation of tepotdirdwart 76f the isecopd e s is
i nvention i th rt..of the nmout hpiege illustrated i ha m.. .10
Houre o bty lackd raREhmrbe Bines 148 6 airtanR B RRLEF moimtit o 1
accor danc | b b gk At TRV, L QL.
Figure 9 ?F#&E? F’glf %esth%gal(l;&g:égﬂ%g? per ssgg%gfs\eitog% e%:@%@tﬁp%nmr&{ﬁaﬁgfbgpdi n
accor dancepavi G8pass beyond thef leddillg edges df therfirsiflarikb @4 bLthe Réspectirerprojettions 15

o e i g s o B o AT o, e o e B Sy B "
axially under the action of the biasing means 72 into contact with the flange 56 of the first
part 66. This sharp contact between the projections 78 on the second part 68 and the
projections 74 on the flange 56 of the first part 66 which is achieved by the rapid movement

20  induces vibrations in the inhaler, in particular in the first part 66, and thereby dislodges
powder which may have accumulated on the lower surface of the flange 56 that defines the
upper surface of the air chamber 58. It will be appreciated that whilst this preferred '
embodiment incorporates axially-directed projections 74, 78 of triangular cross-section, other

cross-sections which would achieve the effect of inducing vibrations in the inhaler,

25 particularly in the first part 66, could also be equally used.

Figure 8 illustrates a powder inhaler in accordance with a fourth embodiment of the present
invention. This embodiment is a modification of the above-described known powder inhaler.
This embodiment differs from the above-described known powder inhaler in that the

30 mouthpiece 2 comprises first, second and third parts 80, 82, 84. The first part 80, similarly to
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si xth enbodi nent of the present invention; Figure 11 illustrates an
expl oded perspective view of a powder inkgaler in accordance with a 20
sevent h enbodi nent of the present invention; Figure 12 illustrates a
perspective view of a powder inhaler in accordance with an eighth

enbodi mrent of the present invention (with the nouthpiece illustrated in
phant om) ; theXecorfd it 30 dfhé inbuthpiesd 26f the above-dederibedamonaqiowder inhaler,of a
powder inhaler in accordance with a ni nth enbodi nent of the present

i nvent i on; comprises aulalresetton 52, uehictninebidas ons ot maescspirally pebclicaliy\sl?amdof
conponent parts of the nouthpiece of he .i nhal er, of Figure 13; 30

D 1721- | WopProjections 54 that act to deflect the air drawn therethrough and thereby deagglomerate agy
e o st R of hurGihed pORGer) G 5ty bBMI iRt ol B8 AR
il ustrat e?f%s?dgﬂtﬁééeé thah @ gtk RE uéﬁer EindalieSortife divider 14 defines an air chamber

Figure 17 an expl oded perspective view of the cap and the main

body of a PgRwhtls in fluid communicatiod @ithitire iabalatiom citamnel 24theotghnwhickairodi nent
of the present invention (with part of the cap dllustrated in
phant on) ; eenfaining powdep is dayn0a inkgldtionbytarusen s Thmilesk parb 88 diffess figartieve vi ew

f th d.th i.n bqdy af . ._inhal i n. d
W L an o SR G ADB MV A=A SO T RRAIGH In R DEPESDE A no.
an el & et LeschE™ _
nnal or o AP AHBHIZRRS L oREREAY dinosed sbout the perEH IR e S8y fRNRET

presenty i NWRMMAkOFDSYE dlippyd foahd SivRier 1 4 afid ApRRality bhatikity-Hizesed projedetsns 88
i nhal er descri bed herei nabove in relation to Figures 1 to 4. For
t hi s r easonn thengppensunfadeof the flangsisd. each dr thisembodiment Ofmang‘lgamqs&aqqﬂgn, of

and T Cdisposer SheRidheeirpeaiey DbE RO ScPg: doLUs FREPRIRSSE St Rifbun
wd i nhal er ... Fi L, : [ o :
Pouer o flns B um s R Spb L Rl denanicn s ol

accor dance I nvent1 on.

Thi s enbodyEEidciivis@serSsivhin dewed frofn dboQe alid\iesed @i AadkesBkwhioh facesaie the

inhaler. This enbodinment differs fromthe above-descri bed known powder
i nhal ens i noppusitaaense, in this embodinuamnjir the icogntar-plogk-wise sgnse whenesgvitdefreme ment s
62, in this enbodinent in the formof fingers, L sposed gr ound

L d
the inlet abpvehdhsisecandpapdy comprises atubular ssetign g which &}PF%‘FAE erhftubular

e o i IR e B SO o e iont,
on i nhal at b bMeReMIR whitlPiscBRiRRH t@the! RAGE 9P BY b rélicht st Deasd tebhfipured
to ride over the projections 88. The flange 92 includes a downwardly-directed peripheral
20  extension 98 by which the second part 82 is clipped to the first part 80 so that the flanges 56.
92 have a fixed axial relationship. The second part 82 is fitted to the first part 80 so as to be
rotatable in one sense relative thereto, in this embodiment in the counter-clockwise sensE
when viewed from above. The third part 84, similarly to the first part 48 of the mouthpiece 2
of the above-described known powder inhaler, is the part which is gripped by the lips of a
35 user. In this embodiment the third part 84 is fixed to the second part 82 such that the
second part 82 rotates concomitantly therewith. In this way, on rotation of the third part 84
in one sense, in this embodiment in the counter-clockwise sense when viewed from above,
the element 94 rides along the first flank 88a of one of the projections 88 and is displaced
axially away from the flange 36 of the first part 80. As the element 94 is displaced the

30 resilient arm 96 is progressively deflected. The element 94 is further axially displaced until
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the flow path. In a preferred enbodi nent the flexible elenents 62 are of

such a length as to cont act tq surface of the air chanber 58
defined by the |l ower surface of the flangé 56 of the second
part 50 of the nouthpiece 2 during novenent and thereby dislodge any powder
whi ch 30 may have accunul ated on that surface.

15 thEblemeRSI4G(asdes @eybna(rm leadlhglédde%tf%@ﬁr@pﬂmrssh Bb Ble§Espkdtivaccor dance
wi th a second enbodi nent of he  present invention. This errbodl ment is

a nodi f i catprojectixhn &8heﬂtahat\peum,ehceleﬂnaut Hriprapidly drivemouder the attidneof thellbaded
enbodi nent differs fromthe above-descri bed known powder inhaler in 5

further cor?&'lnl%llﬂ‘gCﬁnﬁam@eé}ﬁﬁgﬁﬁmf%ﬁtﬁﬁpﬁwr sthmmgt berweem Sed

G vi dor 14 S 9% ans 8 TARGELACGAY s Pt SCypichcs AiTea BY IR rayegion o

sur face (i

cormpar od i At éﬁﬁaﬂ*‘ﬁ‘hﬁ’iﬁ i firiciluh hdtost R il BbrcPBisges |
whose upperpowder whidh b @avSadeiun@itddadn thé fovwdr klrfRe of e TREEAS € Which ALHR the
forming the upper surface of the divider 14 10 as a generally flat surface

there are fuppesrsurfacesifitheaischamber A8.whi ch powder may accunul ate and t he
| oose el enent 64 cannot contact. The | oose el enent 64 can be of any
sui t abl e shape and material. However, a ring has been identified as a

particul arl Qv I area of
Cont act wi FHEB50 TRt EpBatriathuds o ocoRlathe with s BRIy oF R Brdif

Wi t hout joi MY@¥tnien. aTHis Exlnswmie At 9 senod{ﬁéaﬂoﬂemefaséveoaes&mdlmb@h%wd&mhilaoSe
elenent 64 is 15 noved thin the air chanber 58 and thereby any powder

whi ch may Hmtes anbcuimhmtthdmonthpxecez comprises t[irs‘tanésecbhnbpmsflmsl(m SThedgsmd. | n
a preferred enbodlnen t he | cose el enent relatively

dense mat oPRAI 00 aﬁ%‘lleeseﬁomaaq o%faawa@pwpﬁaa&he@pow&spme;mown

PR T T St T Y
2 whi ch aqh@hédlmaaﬁaa ﬁﬁkcﬁ&scsu&hms@mafeﬂec@e alpamﬁnhmuﬁbu dtaMeby

accunul ated on Surfaces ‘of the flow pat gure 7 illTustrates a
powder isnhalkagglomeracmy dargerepartidiés of ehtraundd powdeti am:ha suifstantiellypradiadlyt
i nvention. This errbodl nent is a nodification of the above-described. known

powder directad, fpuge ﬁm@c@mwpmﬁﬁw ﬂfaé Itcsgefhea Mith PP ceiakhe idbader

known powd | er . C nd
and third padeinges aiphaniit b fiin iR ol Rat IRt R b an A

conpr essi OrRgH @chhfaﬁfcoﬂfﬂuﬁh% Powidss aﬁw&m xhhalaﬁo@ssda as%@orrﬂe m&tpant‘a@o 68
towards one another. The firsti part 66, simlarly to the second part 50 of

t he nmout hpidéffers from the secohd phe Dabﬁﬂfe—abese-deiaaﬂed(hmwn powdigrrinhaiérah durther
conprises a tuhular section 52, [ cl udes, one or nDre splrally or
hel i cal®Py $Pmpasing aépy@wamlx—dsactedﬁﬁermn %Qﬁ @éﬁqse@ pbqus gheperiphery ofghe,wn

L er et hr OUgf, Ak §PGHER 6 BAIBAP S Rl pBls! B8 Bkedh T4 b8 hFhohly SF g

and a subsyagdPprojectiaitt 10! dach i ﬁfste%oahﬁé}%féﬁngmbﬁcrb@meﬂ&u dfspsedabowthi ch

together with upper surface of the divider 14 defines an air chanber
58 that i stherpufdrpedpheryrofthe adbulapsection 52. The second part 102, similarly to the first part

48 of the mouthpiece 2 of the above-described known powder inhaler, is the part which is

25 gripped by the lips of a user. In this embodiment the second part 102 comprises an
inwardly-directed member 108, the distal end of which is configured to engagé the
projections 106 disposed about tubular section 52. In this way, on rotation of the second
part 102 relative to the first part 100, in this embodiment in the counter-clockwise sense
when viewed from above, the member 108 is deflected radially outwardly on riding over a

30  first flank 106a of one of the projections 106. The member 108 is progressively deflected
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wi th the inhal ation channel 24 through which air containing powder is drawn
on inhal ation by a user. The firstipart 66 differs fromthe second
part 50 of the nmouthpiece 2 of the 5 above-descri bed known powder
inhaler in that the upper surface of the flange 56 is provided with a
plurality of axially-directed projections 74, in this enbodi nent of ~
triangul ar mrbpasskgdmvmd the &atiingjetige of the fisst flidiai06a o4 thewkipeltiveaneigctioh 08¢
sense, in this nbodi nent in the clockw se sense when viewed from

above, and At Eathgiel ‘thé{FFRal ragof the menyjyer $P8 phichys wpder headdp papidly driven radially

t | k th t 74
i sposed aBY R st Sitash ety ek s R LoRE ot we Safeel isientPt IR o Bringhacs ne
proj ect i O”ScoﬁfﬁcP?é%YJ@&Fﬁe BRta méﬁle&bef’ﬂgo%d;ﬁg@gmf g{&ﬁgﬁ 3 ﬁnﬁc&af t 68 1is

rot at abl e atlvetot e first par Xed in

rel ation t ovibfagiohsthite iaRaler, #partidifar 3 e Fitst part 100%%&80;6&9158%&%%@' ate
of substantially the same radial dinension as the flange 56 o

first part vifch g hhvewscumulafedoa the lowee suére nfithe flahges® whichdefinadahk wpheh a
plurality of ially-di t dprolectlons 78, the cross-section_of
Mhich i i RreoThBa bRt S5. [n R ariporieuArt deyndraber AG8 SIPTOSLOTA BRSNS ons
74 on the f f t t I Int odi t th

prol ections A@g@%r @Q%l I:{eaEgﬁéﬁeg,rho?%é g?ég'{el% eéé%c%ﬂ?ﬁng CHE’ k 78a
w ich face&méhmsdsagapagain@zﬂa@tu%uamabﬁsmorla%zés rREHRE bith 4l QB KN Se sense

when vi ewed from above, and a second flank 78b which faces i1h the
opposit®, clockw se sense. In this 20 enbodinent the projections 78 are
di sposed ahqut the periphery of the second part 68. In anot her

enbodi nent Ftlﬁé‘e P djustaeon §ow@ere%tﬁleéawcséiaﬂ@q Yrithia g threrbogimentad ghegpresemh e

hird .2 | 2 of
E hiar above- d% xp%eghxé%g\%dxmen%s %@ ﬂoﬁﬁgpﬁﬁﬁow-&éw%gﬁo%lﬁo I e%g?l .
14 and is tygs é}ﬁ‘{'ﬁdn}‘)}%&t@‘ﬁé@ fiokd (RO bV Mebdibell kH&wx?Eo@der inhaler§ ffat the" _USe, on

rotation of the thi part 70, the second part 68 which Is rotated 25
conconi t antmhguthpiesecddniprises frst, a¢doyd dndsthirdpads aVGY 12,r1dm tThe fisr @it Rt 66 as
the first flanks 78a of the projections 78 on the second part 68 ride

al ong tihe sEmilRsintp e serons par Armfshemputhpicce 2 of thp abpecfeseritedkaown pewdene
flange 56 @

he f W f.
part 70, t Rubasdcmpiv B Rl Secinrode AR B 55es e B i Sl B bl
fl 56 th
trailing eggae‘;s"’a?f’&?ﬁ?“fﬂsf e i L e o L ho

second par defgglqaaatemy dargert fugtidleost engraingd powdér, hia Subsedntibllprddiallfda
17 of the reSé)ectlve projections 74 on the flange 56 of the first
part 66. Adireeted flaegen?0, which provides a suréasa dhas sogethes With upppr surface of thedivideral | y

56 of Ro 14 FEngsAn SR 58 BRER n By sortimeaian iR B aRbp et gidbe O
on the Secﬁ{}gu@?\ﬁvhlcﬁ%x%ﬂtaﬁﬁiﬁ \9&&@%3&% ey nﬁ&laﬁ&ﬂ#él nceﬁi@ﬁ?t 91pi rst

part 66 which achi ev by the rapl novemnme uces vibrations in
t he i nhal ediffarsfrparthe sedoad pan 50 lo€ tHei abste-desciibed known péwdarinhaléran dimther
di sl odges any powder whi ch may have accumul ated on the | ower surface of

the flangeCOBPHFEE adewn@gdlrﬁgefe}%@fte@sm hiGdigposed abayt th ecmwbéw ofghe | ¢ will

b d ils

o 4T3 PR e ) W R R ST
ot her ¢ Osaxr&*@&f é:&.ﬂ? (‘!J’@étﬁ)‘ﬂs ‘M)&”egc \éﬁbwﬁﬂ? cf inGhd foth Jradul &g:lréglar cross-
vibrations 1n the inh partlc y|n e first part 66,

coul d be
equal |'y ussedtion, disposed &lagimmCSabddt&mthr@&nﬂl@pwﬂtﬁe tubalza seotiond2ade thidlance
with a fourth enbodi ment of the present i nvention. This enmbodinent is

a nodi f i catmbedigent the prairstiensybldare msnmmnpm@ra puiithe @abular section $ %Txe

Che as misppb Pt LIS Thae: EROURF SERSH LT mERan RoRRy Py e BBu G sdefioh 32,
The first pewt f3Q aﬁ'lgghﬁc[(i %luf'a@ig' emfvé}ﬁ' ?Zég'ﬁﬁﬂ eRfehd ati@asin %i}?raﬂﬁmrhp' ece

2 of the above- de cri er In conprises a tubul ar
secti one 52¢utwhardiyfromctheltibalao seetion 1201 Ehesipird pht Y 1 4)fsichiddrlycalthey firshpered8 of the
projections 54 that act to deflect the air drawn therethrough and thereby
deaggl oner at e any llarger particles of entrained p and a
substantially radially-directed fl7ange 56, which 20 pr \iﬁ:-;@%gafs
that together w th upper surface of 1}i6neslird mbex Repicedef i nes annal T ‘C‘haﬁtﬁé&

58 that is in fluid conmmunication w tmmmnmﬂm on channel 944 ‘tHY ough |

which air cont ai ni ng powder is ation by a user. The™
first part 80 differs fromthe
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second part 50 of the nouthpiece 2 of the above-descri bed known pc()Hg:r

I nhal er in further conprising a dowphwardl y-directed extension 86

di sposed about the periphery of the flange 25 56 by which the first part
80 is clipped to the divider 14 and a plurality of axially-directed
projections 88 on the upper surface of the flange 56, each in this

embodi ment mofithipfdca D @8 therabove-destHilREnE*a PoPer ih RO BAHe 3RO Whidihe

peri phery of ﬁéhﬁe tubul ar section 52. | ntp't)hi S ’enb%gi ment eagﬂﬂg‘fg{?yhe
proj ect i onthedipsof apsdrs ds this émbedimehtthk s@Bad phit b2 isfbesl tonhethird part 11365Se€,
in this enbodiment in the clockw se sense when viewed from above, and a
second 30 23WJptatespncomitanly theswithand the thisd partild4 ixelipped to Gk ficstad 18anse.
The second ¢ . . . . )

18 aﬁ?é’%ﬁ?@?&? rElapyR enso-s MPisovavo n ptetiop phthe iz Rt biddle anke

tubul ars seghs@in fids &hbddifehd ihihe Sk r-%ﬂ:gkwise seme%ﬁén@ﬁ%féﬂmy&be,%et ends

radially fromthe tubular section 90e and an elenent 9

connect ed membére 122 ambeidddveya @speetivd ordf ted profeticHid 18 an€ %fdeﬂéﬁté‘djraﬁﬁllﬁ i de
over the projections ) 88. The flange 92 includes a

downwar dl yingarddyt Withsentinied refatiesy therelsmento 2 2aye progrdssively deflectedsand alnedetyar t

O PR B Sk R b S 0% 1 A ™
first par ':T%Lg gisﬁﬂ’ efid. Jf E}ﬁ?ﬁérﬁgérétl #2hhee r@gﬁ%ﬂﬁvm radially ?ﬁt&%ﬁ:\l}? gé@éol ecbtﬁth ro?t 0,

inthis e I ment in e counter-c se sense _

above. ioThethé béspettivaadjadeht pofodtiom 118, Thistsharpidoh@t: Beakdendfe SEmbLS 1.@@%%%90?
2 of the above- _descri bed known powder inhaler, is the part Ich is
gri pped byprojeetidnsdd8 which isischieved by thei rapitl Gnovemeotiindesss vitinationkin e frehater.84 i S

fixed to the.ﬁcon&ﬁgﬁrt 8 Suc t hat dgsge second part 82 rotates

concomi ta 3 gtiess part ] 10,30 y dasiodass aewdst vatich may haveragcyalated gnj n
, . : . : "ol pekui wh

i oued fr e lassy st bEIR HBPSH R obfnds o FRACEERECLBF P SBBREE. Along

the first flank 88a of one of the projections 88 and is di spl aced

axially away fromthe flange 56 of the first part 80. As the elenent 94 is
di spl ased Figure il hdlustrates 2 powderimhales in accprdanceesih a séventheimbedimeht ofthe el enent

94 is further axiall &g{%pl %cgl% , unL{iiI the el ement 94 passes beyond the
| eadi ng edGEEBYIDYHEIOR; CPPARRICBY adRo ﬁ‘éa"f)é§§3@tﬁb9@'descnbfﬂr13§°%tﬂoﬂf4388.
loaded " hier, TAR kRt it ARtk Ble L RREn g Fnaft sl &

Thi s shar gnéghpiace!2 ébﬁﬂ%ﬁ@@ﬁﬂsb@econdancﬁﬂhﬁﬁ%% P, angl 1oBe The aRIBare P24l the

first part 80 which is achieved by the rapid novement 20 i nduces

vi br at i onsimitartytte therdeadnelparti 59 qf shet ieouthpiecd 2of the abdvestesqritiett kBOwn aovrd¢rher eby
di sl odges .gn powder i ch, ma_% hﬁye,acc nmul ated on the | ower surface
of thef | AMFEETSRPTITISER? GHbIutaR seCtioRe’2, Which ingluges one op mOre $Pifaly of pelicalisnber

orbodi mentiiedtiectins 34 3hd 36633 B MCir WAR BLrol o BRCRRIRAES, Tl C ot o'
of the abdésggiciferaicns ikperparavisientriinad fowder, andégws&hﬁawmmufwe nt the

nout hpi ece 2 conprises first and second parts 100, 102. The firs
part 100, diseeted fahge 6 which previdesia puface Hiat tdgethee withuippe sicfac® obthe tdivdder
above-descri bed known wder .inhaler, conprises a tubylar sectign 52,
whi ch incﬁﬁd@gﬂ% 3k chagyber 5&%}%*9%}4 commupjgption yith therinbalefion Hiagpeli2ns 54
t hat t . (o} reb

15 e Lo B8 elch ol o Bidin bV i§ Bl BRI D558 0 st a2, a1

deaggl onmerate™any T arger par

radi al | y- differs from the second part 50 of the above-described known powder inthaler in further 19
directed fl ange 56, which provides a surface that together with upper

surface ofomprsidgaiddemwardly-dirdetedieXtensem H0 disposed almdut thexeriphery dfshé n f | ui d
conmuni cation wth | npal ati on channe] 24
ange 56 by w}nrcl:ﬁ ti'xe Erst part (1)24 is c?ipped to the divider 14 and a plurality of axially-

directed projections 132, each in this embodiment of triangular cross-section, disposed

30  about the outer periphery of the tubular section 52. In this embodiment each of the
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t hrough which air containing powder is drawn on inhalation by a user. The

first part 100 differs fromthe seckihd part 50 of the nouthpiece 2 of
t he above-descri bed known powder 5 inhaler in further conprising a
downwar dl y-di rect ed extension 104 di sposed about the peri phery of the

flange 56 by which the first part 100 is clipped to the divider 14 and a
plurality ofrojesdens 132 compsiseed fipst Hpele 13 2mwhich faces incone sanseh isthisdmbiidimant of

ELL‘SES?‘Li‘écﬁtﬁeﬁaé%wmerég%ﬁgw%%? o2 id ajetond sk 1 Ml ‘@ﬁ{%cls? ipart
tu _ | it _ !
he part  wiE PR Seieerty (o Eadife B fhe OFie DOMMARIARE Wi O i ' ©

second  ahoeé.!t TRORrs pame 'l 04 GFtHRP difftv@freiythél kdcasd pakt T8 0P aie ab@¥e-dbdigibed St al
end of which is configured to engage the projections 106 di sposed

about t ubul knmowsemividenid@ler imthahatdeasay par of thetfnge 66 of formed of diresdieaond part
102 relative tq the first part 100, in this enbodinent in the counter-

cl ockwi se seasaalgyel that thrdhbylarsertgrpidcan brempadrxiallygslative tothe peripheral
radi al |y outwardly. 15 n riding oyer .a first flapk,106a.0of .on f th

br of act | onceRstontzD and WkpoyirsfedH desbiom icTHanes 5. 11 2 RE /PR PeprR the
passi ng beyphgde 588 formdd i id il SeabRethd

respective %ﬁgct?gﬁﬁgoggsﬁ t%ﬂlg S%%Ftnl{l%l&ltéﬁlseﬁg?as%ﬁ end ol% I’%.kﬁgssanll—eynber 108
whi ch i s undsitiency to alloados deforapitiohy Ifithisvemboditlertithe/secontayant 126l cotrprisesd act
with the first flank 106a of the adjacent proj ection 106. This sharp

cont act 9betedar sepiordi 39t whickisdocsted: dyer the fidudar semionidd of the firgtnartal2429 flange
section 52 j.,nduces vibratjaps.in_the inhaler, jn particular i,n the first
part 100, a ‘Y%H& %ﬁ?ldrs radial | TL90 s ubular sepRR iaé#‘?wﬁﬁ‘?“ﬁ&ggeﬁﬁ umul at ed
on the |OWE‘eC[F 8 Qﬁ% j | &Rﬁ? f.ace
of the air € %&??,gggb?}ﬁﬁgﬁ(?lg e g??ﬁﬁ{%ééﬁé&ﬂ%%ﬁé&?@%h%&l S ag?}rrt\rgdéof
a resilientclippédioithe first parti 34 sols i@ pProtsatsie e@dretdolvakie embblinient the owesrber 108

coul d be formed of a ri gi d material and bi ased agai nst the tubular
section 52 Heyipherpofithesytensiom$396 pravidad vah a phyaliongf radially-direqedyprogections 140

iltustrates a powder i.nhal er in_accordance . wth a sixth enbodinent af.,the
br esent - WHRBGA bGP PR 5ot BRI PACL2) BB OEATSEN BRrggoF aall-

above- descrg: : [ li€R: i g{%ﬁﬂm i mt he
above- descrdllﬁggd:@g@%l@%@grdhlis%geldgémfmnse? rtl%tagtlﬁg 3 Ermut ﬁgila;e%i[%s’ftﬁé)
conprises fdrdis@-sectﬁcﬁﬁdﬁ%iamﬁroﬁélﬁbﬁls By tHis drhBodifnkat cobplimeiaryfib tset projetionks10,

e

20 simlarly to the second part 50 of the nouthpiece 2 of the
above- descrli3Balisposesiabopbihd @eriphery of the mitkularrsectiami? ofithe fizst par $badn duet i on

52, which inglud itall heljcally .. haped

ot of ect  onsmppdimen HrceroiegRonsrarane | s Surtrocain DeaeE 36 o 05 RAARGS FeFeby
deaqa! ofer A&k fadhWiUEL fiPR Hahie Whfcnhees h bR e AR WIS EmbBAthely R1RE LM nAl | Y
radi al I'y- directed ange Ich provides a surface that together

with upper cidekivigeasede wike Hewedifbm above, ahd adeédndeflank Whith facbsinittke opgbsitbat
is in fluid comrunication with the inhalation channel 24 t hr ough

whi ch air cesseainthisgmhwodieent in therciaokwise senseawvhan dewed fosmaheve. Thesacppdt
part 110 .ffers fromthe cond part 50 of the nouthpiece of .t he
above- descrplaﬁéaglﬁé%ﬁi 9 st part % sp ﬂﬁ%ﬂp@rm qﬁl%’lnt%r%’t% ﬁﬂ?‘?‘éﬁ tﬁ@“’é” I this

d dl y-di . i i ¢ ;. th
flange 56 SHRAER A ERRANC JNIAARE AR o pcl 8, TREURNBRY LY, 0
pluralisy gfmiteiyad the/firsi papiod8est tiexmahthpieed B 6f the ABoveldescritedknownipoialer,

enbodi nent in the formof a ~  stub of circular cross-section, disposed
at a di st aimhalenbis the parewhigh dx gripped bl dlre/lipsf oftaaser. uluthig embodimens ¢he Girdpart | n

thi s enbodigent _the projectjons 8 are equi-spaced on a circle .about the
ubul ar - seddR Gniks o heSCaRbRRT b5 to 215 redisoPEaRan g Hhe JE F N9

which is | 3 ! : ol S nd
a plurali tg&g‘%&gn%# & r@%&“fggﬁq éﬁpgférntgg%}d)ﬁg{’?%%gs#g?ﬁﬁ%égltmir%?éé %oljd?rgerﬁ
outwardly fis g doliftet-tlddkwise S€3E iwdidn Yved Hdin kbbvel tHeaituldr kéctich 5D is displaced

to the first part 48 of the nouthpiece 2 of the above-descri bed known

powder 3pnhdbwnyaidly phally relativpmrthe witension E30psithepingt flanks bftheipsejeesfong onsher . I n
this enbodi nent the second part 112 is fixed -to the third part 114 so
as to rotate concomtantly therewth-andthe third part 114 }

to the first part 110 so as to be rotatable relative there SHIS) RHERR SABRBEEN
on rotation of °~ the third part Meot Basdhomn Regims#®, in thi s enbodimemt in
t he counter-cl ockwi se sense when i”ﬂ ' | 9 above, the nenbers 122—
each ride over a respective one of il #s 118 and are
deflected radially inwardly. Wth continued rotation, the nenbers 122 are
progressively deflected and thereby biased until the distal ends thereof

o o ~ - I T A A res b1 L |
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30 flange 56 which defines the upper surface of the air chanber 58.

21 Figure 11 illustrates a poygler inhaler in accordance with a
sevent h enbodi nent of the present invention. This enbodinment is a
nodi fication of the above-described known powder i nhal er. This

enbodi nent differs fromthe above-descri bed known powder inhaler in that

the 5 noulobRr Sitace of BieTflahge B d ridesdlongthé gind flasies 130k blth aéspéctivé projdotidns 128.
The first part 124, simlarly to the second part 50 of the nouthpiece

2 of the abiden thetuhuidrecctionddn Thotubalar section 52iinfusther axiadkyrdisplaced ustilttheoul ar
section 52, one or. nore spirally or helicall shaped

whi ch i n¢ludes y .
proj ect i ongalﬁgg £4gss O @@%m flapks Qfthe praiectipns on thidpwes swrgack ob tsHlangril I6ras e by
deaggl onerat e | ak ger rdickesyof, entrapned powder. . a bstantially
ool 1y Byttt PRLagBRN e BAE a3l 81 B8 SesRRdNE broiPind HLEBEC o e
W th upper t | pdigte fit RRgné radidl @hm- 8 t hat
Is in ffui%lsgqgfm%u%ﬁ?lggzti%ﬁth%%ﬁ %lguilbr?laﬁgle%ﬁng%‘%:hannel ggy IF‘éough
whi ch air sxaltpakitibn gndthegedjedtons t 32wn e tibilalsadtionrs2lepneact the projettions on thé
part 124 differs fromthe second part 50 of the nouthpiece 2 of the

above- desclomisesirfase afthg Slangs 136. This sharpreentact between the projestiany 132 anghe
downwardl y-di rected gxtension.130 di sposed abqut the .15 -_periphery of the
flange 56 WHulahsechon ??e(aﬁcﬁigi’f%%ﬁlt’nﬁ%& °‘6TriSB%g‘if %‘E“%fﬂf’é‘gailelga’iﬁcgﬁ and a
plurality . axi <6 ek oy L BRs; , ' Bk ' arf
triangul arﬁg%egé%@h*rgﬁlasectggﬁflﬂdg'lﬁ%%o@g%mﬁ%ﬁggﬁg C%B?Er ‘E‘gg‘ﬁg%@%@ t he
t ubul atp sert4, g éreby Bistddizes gyvelet viRAtmay have acct@tittated or the gpwejsexfhde@fshel 32
conprises a first flank 132a which faces in one sense, in this

enbodi ment flinge 5 evhi¢hodefines te sppereurtinsrof heaiechambend&bove, and a second
flank 1 32b 20 which faces in the opposite, counter-clockw se sense.
The first part 124 further differs fromthe second part 50 of the

mout Mpi € Cpigu @y oA PEARRE SABRY ik ARARIAGNIS b Ut Embodiment éftné Al At

| east part ang rmed o ient- material such that the

tubular  presend RfVehtidh. Sthis eRbbEmEAYR A MydiBtaton ol thé abtveldesdrited kaownher al
extensi on 130 and thereby resiliently deformthe flange 56. In a

pref er ned movidtedinhaler. This embedimens diffess from tesiabonve-described kxqval pavdey inhalgr in
t hi ck to exhibit th il to, al.l .
01 G ARG b3 RROGA S e s SR B 8ot o
Cion 13 ! oo . ! st
ort ' 20 onkPlhe opsgsukc LPOSEkRYEH SDUF MR ic QLRI Pl ot 1

section 13¢aaber $8.dQ\Weterell smistidiifente the@udrabey 119D cdmBrists aserapet orabuisht e
peri phery of the flange 136 by which the second part 126 is clipped to the

first par tthis2mbodiment t@0mouthpiedes? is gotatablel relativestogheinhalar badyS. dpisssiionent t he

outer periphery of the extensjqon 138 is s . )

22 w0 toupgiheseeon Rar 30 THRFiOiE mEmbE 2 i hlssrhodiment By SEIRE Bhs 140

whi ch act i | . . : | ses
bl ur a1 (G0ufeEd B nafble gois o disloHIE pRGAA By R b ited G

di sposed tigweheurfag¥6f the Yédon€ Bar050.t fhex freRfge erhBbdinichs whensthe apatfitlenstaraganhi ch
projections is in this enbodi nent conplinentary to that of the projections

132 di sposshdmber 28 iabludes artinlepwhicpliselgsedfbytaseparatsplug; theanernbsas 142 cy1 bg he

first t_124, In this, enbodjment t jecti t he.
Sur f ach. of OBHE! 13RS EEABF e PIvE oF B ached e bE B (TP BB AR e

25 whilst in this embodiment the member 142 is configured to contact the lower surface of the

second part 50 which defines an upper surface of the air chamber 58, in an alternative
embodiment the member 142 could instead be configured to contact the upper surface of the
divider 14 which defines the lower surface of the air chamber 58. In another embodiment one
or more members 142 could be provided which are configured to contact both the lower

30  surface of the second part 50 and the upper surface of the divider 14.

ey s
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a first flank which faces in one sense, in this enbodinent in the
count er-cl ockwi se sense when vi eweg7from above, and a second fl ank
whi ch faces in the opposite, clockw se sense. The second part 126 is
fitted to the first part 124 so as to be rotatable in one sense relative 10
thereto, in this enbodinent in the counter-cl ockwi se sense when viewed from
above. The third part 128, simlarly to the first part 48 of the

nmout hpi ece_2 of the above-descr,ibed known .. powder iB{H]aI er, |Is the
part whi chFigurei3 dinstratssya pawder iphalerrin gcepsdance withy dnigth-smbraiment ofithe

third t 128 i.s fi.xed t nd f. 126

concont t anPISFERHBYSAIPEn Th prbodtient 1 8 BRpiscaeh SOnEaRYR-ARLEHE! oo anc
concon t ar ETEth. A ool . ‘ond a
count ef - ¢| QR uai, ThORRSERER s ROahe Shove PRBe!oER Kokl philes nhalerin.

i's di sp}ac et dewiviasrdldyfinaber @binyrises lagtpplémesradylatr inet b4swhich 1S fagd t he first
fl anks of the projections on the | ower surface of the flange 136 ride
al ong t he tommunichtorkwit 32apening H¢ in the peripberelowallef the ijhalsr bedis6 arsbinon t he

t ubul tion 52.  The tubul ti, 2 | t her. axi al |
Ui Sl aced GHHEF cormiNREA FOVRGP B8 4G YGRCRIA docaienabove i iy e Thn T poyeEplttons
the | f f 2 eadi d f
Che 11rst . TH6FRPRSE R pke secbitfoneBn as 130 RARh RELARAL ripecfR) B e TOES, 7
section 52inyAtaribh elanRel 74 and thesubpiRHeAtanSAE fnle@ 14D 2Thécovet plafReldi6 further! api dl y

to the original axial position and the projections 132 on the tubular

sect i omo 52comptises tn outwardirbdiased¢lementdh2 which ik eornevied tes e fraaie body thereof bamge
136. This sharp contact between_ the proj ections 132 g}[& t fﬁ t ubul ar
section 52resHient am Bdojlethis ebodimentiibe ¢lement 19g haparpends fags, b 2agwhieh isnge 136

IS SRRy bR SR TR Bk T RHLE Ghlrllss A RelBe LES =
whi ch may QAY& is confi %HEO:?&?% éﬁg_orfhﬁ 1&@%@&55@&;@%&5&%&&@% Bfperhi ch

defines the upper surface ir chanber
23 surfdcg Of the bt chhinbat 38atle preferyed\edrhodinmensd the member t56 comprisesbndofan
ei ght h enbodi nent of the present invention. This _enbaodinent is a

modi f i ¢at i swapsk or Abrusholnethiseaborlisacnt s sugmmber 156 s iptsgrady formed vt thegpyer
Fur ther conpis B4 poRBsn 147 o B be (R0 B 08 «Gh sbrlper I
di vi der 14&@&&?0%{:@&1’1%@??%@%5% %g@mgﬁ’é%? First dhd ?éé@n@é)aﬁsh@SS g6 rhipart 50 of

t he nout hpiece upper surface of the air chanber

58. | n preétmbodithefntaetéendifférs fohethaebderdetetibed knpwi pewder inhaler in tsat theefast or a
brush. This enbodi ment further differs fromthe above-descr.i bed _knaown

powder part 156 fugther camprissa pluralithefredipibeinwandly-dirpgiedpratacionselofangd@ t o t he
i nhal bod .| tati ..t . ti t
the- merber Pty piraitafiy ofatl Aikdetgroiestions: 163 ERGTAHE Biciestidnd FA 1 0 [0

menber 141,36 %sre% 9 fgétg%aﬂ?%@aa@%clp ??\egﬁﬁ AR k&l TR YhiS éviBodifeHialthd eshingdd- t he

| ower ace e second part 50. I'n a preferred enbodi nent,
where the tlopkwise kdise sher tigeed from aboed)and esecdad ilanit UGkbswhich ifadesin thiiothier i s
closed by a separate plug, the nenber 141 can be forn%g as an
i ntegral psanse,dn thihembodimentrin he clackuisssense vhenaigyyedform abgye; |In gas

[ dith whi,| ' ' nbodi h 15101 '
TP Lt o Sl B A NIRGHATED o4 SBERES ph .
defineg, t hﬁ'lt Wﬂe{gﬁgglﬁlﬁ% i%%on?i%ﬁrlea'sﬁclﬁhﬁtr@@hoﬁﬁpiebéu Rbridt be fealyiry@ted

enbodi ment u nst ead be configured to contact the upper
surface of reldiive to the inhalirbode6, Wiichvvould beehiestrablevehehawser was rrog togrip the ai r
chanmber 58. In another enbodi ment one or nore nenhers 147 ca(ful d .be

provi ded whiouthpiece 2dn theilipar lthisembedimant thesnouthniece| Zisarached to the inhaler body

6 by means of clips 166 which engage a ridge 168 that is formed about the periphery of the

divider 14. In this embodiment the inhaler is configured so as to allow the mouthpiece 2 to

30 be rotated in the counter-clockwise sense on the application of a relatively small force, but to
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surface of the second part 50 and the upper surface of the divi dger ?L4.

Figure 13 illustrates a powder inhaler iRgaccordance with a ninth
enbodi ment of the present invention. This enbodinment is a

nodi fication of the above-described known powder inhaler. This
enbodi nent differs fromthe above-descri bed known powder inhaler in
that the dprovillersighifidantresistasceato SotaRbESBRE Montipidce D Bk clbfRwith kfdae Lulﬁ} in
fluid communication 25 wth an opening 144°in the peripheral wall of the
i nhal er botgreby asanit enly fercerototationin thet sepsa On rotatingakemopthpicee 2 #thwhi ch i s

| ocat ed above thﬁ gi vider 14. The cqver plate 146 includes first and
second opefAURFL-CLFEWISES ccqlerpent 182 sigasioyes shedirst flanks 1628 of the projhetions i on

hannel 24 - ir inlet 142 T |ate 146
Comri ses S S b8 Speicpion SLRILEVERIGY Yol with S eghieh S ienacteBiried ( no

mai n body falRleaiwdilyd Ongdtatih ﬂfexgé ide 2 It i LR H%O
el ement 152 hag an er}l’d fnacg 1§2a 1{%5(?]882isu épg%ﬁg%)%g&rag%%‘#ﬁge ‘I’aé)(t:t ed.
The cover thealement 152 abuts the second flank 162b of one of the projections 162, which end face 24

146 furthey_conprises a nenber 156 which is configured to contact part of
the | ower k4appgsecond flanksd62b pEthe projersions | G2 tierfompdtshes toppevids sirfazesataf t he

air chanbey | n preferyed . .emhodi rents t he menber 156 conprises one
of a scr aps&ﬁlgarngk rﬁghg‘?ﬁo %rafi}ﬁlng"%wﬁﬁd' T forfatatedht,elpmend 52 beyond the;

i ntegral | yped Ep@edp ] [ ri,ses an armwhich is
formed of #5?' : r(arge{:ﬂlibentn{@'hg%\éﬁvgﬁ) l‘g.hlgfo;ré}%}é&gg bggfg’?‘f* é\goe(?v.erﬁoﬁjettﬁ% gesistance
enmbodi wenthetwéenith@erdd/faéeol 22a0f teeiendRIS? iradcond flank HEDYEF (ROWESLil.ahal er,

the nmout hpiece 2 conprises first and second parts 158, 160. I's

enmbodi mentPrejaetidnek62diWhikst thefinkalerichulditswoafigesd td fredenkhe wrouthpiete 2 tieftigal er i n

that the first,. rt 158.further_conprises a plurality of radially

| nviar i y- dPPIEB A7 Pe3R Bt provdingghe gndfage 1522 of thy elpmentil 52 aad thaascand flanks
out war dl y-gt | ; 4., e.] |\ di ted 10

prof ect | one28 SHESHAEMERE 152 Eradiifly. alely Bl A Rodiet §R0%shce 1

t hi s enmbodesoghized that a user coﬁl&@n&ﬁ%t!’lb Eoreé HRGKNM BRSNS SotidgR that &AedwhicRM
above, and a second flank 162b i ch faces I n the opposite

cl ockwiisse maydeast tojdamags beingrtrugéchsch as by dsforming afiy aftke elemzht 15D, thb eesilivanr dl y-

di rected proj,ections 162 ar stantially radially directed. In this way,
the inhal éF“iIS the Projeciions S@’i éjg‘ USe)OF rPtRkpS theamomshitessi2aglative ihgiphalse

freely ro ' ' ' d.b

undesi rab}bg&ﬁﬁ’et[ﬁgﬁegg‘?fgv‘\:gg%@?ﬁaﬁgééggté@?gg oﬁg P %&?%g?étggd\é\aﬁvettﬂ&el ips. In
thi s enbogtienbet lf@mefmﬁbﬂﬁi@%ﬂief hitht e hetuliPard 1P 8 paR A Yaedo ¥ Means
of clips 166 whi ch engage a ridge 168 that is fornmed about the

per i pher y swface|oé theiflange 56 immediatelyhipstream of theimminbee 56 intacrotatibzdl sensk $o be
configured so gs to allow the nmouthpiece 2 to be rotated in one sense,
t he cgt’mt é‘?“—“?ﬁeackvm se sense when vi ewed from above, on the application of a
20 relatively small force, but to provide significant resistance to
rotation of the nouthpiece 2 in t he opposite, clockw se sense and

t her eby phraprefenred ¢mibodiesst meﬁxﬁiakdi!ﬁlﬂﬂ&rfcb@bri&@fa%ﬁ? 16which is adapledtd Rgard he
nout hpi ece 2 in the counter-clockwi se sense the el enent 152 rides over the

first thefmenthpieceeken rsmovale Iin thimerdbgdiientthe eap 18cdudes apdurdl@® of restlient
applicatign of L ati ve | ow force, wwth the resi]jent arm 154
bei ng def 1“85‘38’3817 Q%‘fsaf’?%ﬁ #ﬁ\?ﬁﬁﬁ!“?‘?’ Rﬁ’i‘l’gﬁ"'ﬁy&b‘? ‘YWH@‘ engage Wih thspupkadly- i n t he

cl ockw seg; : E]@%} : b h nd

fl ank 162bl of ggﬁg%&{aﬁgﬁgg%r -agtlflrstg(}g é%é %@élgge%nﬁeﬁ%gﬁgilzﬁg’gﬁrﬁi face
1 52a andadatyond enclose 4d sntesangleOaith the enriecd poEshesPofafe ¢4 188OME dRrd endsares at
a small angle relative to the radi al irection. In order to rotate

t he el enelie megmereliBrh¢ingdirecied fretheicountenclaciivige stnsewhandviewed fregmapevd iByn

162, a relatively.high.force has tq be applied tQ qQvercone, the resistance

bet ween ehzwmg an agnarj le%gth fhe members 170 engageptge outwardly-directed projections 164 on the
first part 158 for the entire period that the cap 168 is removed, in this embodiment by

20

30 unscrewing in the counter-clockwise sense when viewed from above. In use, when the cap
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30 the end face 152a of the elenent 152 and the second flank 162b of the
respective i nwardl y- 9
25 di rected projection 162. v%iﬂst t he inhal er could be configured
to prevent the nouthpiece 2 being rotated in one sense by providing
the end face 152a of the elenent 152 and the second fl anks 162b of
the inwar d g8 direR6va oft & B6reiop e r&rbers 17@@%@@& MesPHctiof brjectighd F84ESH the N
this enbodi ment it has been recogni zed that a user could attenpt to
force the firstpapil B2 end>canse the mouthpiere @ to be rdtated spatse totiedhhalerybodp adthereby
damage bei ng caused such as by deform ng, any of the el enent 152, the
resilient eausingshe membeiel 6riaemaevp-Romder whichimay; have acsumulated on that past ofshe
rotating the nouthpi ege relative to, the inhaler b 6, the r..surface
0 the D) T BurtaR of it fank 56 nskam ‘B&r’?‘ai%ﬁﬁisgnﬁf’b@%ﬁwf’é’%l%@3"3‘985t he
menber 156 i I ' ; SN ated on
t hat pas}t B‘}f’&ﬂ,}e %é\iglr{é?{}? gg%étgf%ﬁlg 8%%?1{33%%(:? %’?;%ﬁitatel ?ﬂggag%%st r eam of
t he menber Flfier] e aioutpidct Qligdotted iadnlyoorealifeetidivad only when thelcap a6%isef er r ed
enbodi ment the inhaler further conprises a cap 169 which is adapted to
rotate remaved. Fhistatrpageownphasna nuarhey of adventagdsi Spesibeallyninthatniosvdenis 169
includes a pJurality of resilient . nbers 170 .di gpose bout .t he
et por | @hlodzd wedrelieroriodniation,ite ATEROR Ga REpYIng Biere | 6P e Bl
proj ectiong. 164 i f I . il Jeent
menbers 1760141&'1 gqpt(g&{fegdn% bﬁ?(ﬁg%ﬁg?i/& %1% gghes % e F%%gte g&;ﬂfg{;ﬁé@@?ﬁlﬁélp éJ@m&? %ﬁﬁ%ﬂ fi nner
peripheyy pdwddr@o BRRnHRionlchandi 4. afhus, there i A6IHsIOb! 4 iiRr [oRdingitRNinhAlF&IEr S
170 being directed in the counter-cl ockwi se sense when vi ewed from
above. By temoving thecax168. h@tipgithe ¢ap 168sinl thisremboedivhant by srewinggathe t he
out war dl y- . directed projections_164 on the first part 158 for th
entire per?@@k‘t’%ﬁenﬁ%@%‘&ﬁ'@%’@%@”ﬁ#ﬂ@“@aﬂdﬂ‘%ﬁ@&m F?F%F‘Fﬂ‘@ Pé%ﬁkﬁnﬁréﬁf by

unscrewi ng_ip .t cqunter - i i : : ove. In
use. when ohibedl refd3hCH EnShEsh 25aRRG, MatH, 16E N Hovideq wik AERARCC |10
engage I espfgbdr\e¥ nfibeRy 0Xh thefifse HarP | 98 BGro A Wil pRfjectiBs 164 Ih il vay,158
and cause the nout hpi ece 2 to be rotated relative to the inhal er body
6, thenebytheanglenlyotgtewhiehitercap 368 has to be rotated ibefoze engagingwae or miokctf theyy have
accunul ated on that part of the |ower surface of 6ghe 25 .fl ange 5§7of t he

second parPropstorskidris minimizedg In additions when therfap 168 s fitkrd, the 15670 Bass ¢ hi s

. wh . he, 6 i '  cal |
Forat ed. | ovee R ErideS TR e Ao REe Budaf Wty BRGRTSF RS p MchtbilBhe 7
and only Wagmbb1F70°3R bé Gt in% deﬁonne&@ﬁ&‘;’@ﬁen@&ip‘ériaﬂs“@F&ﬁﬁ‘ﬁﬁﬁoﬂaﬁng nunber of

advant ages. Specifically, 1n that powder is di sl odged i medi atel y
prior to iwmdekiedbloin calsingrbtiixhiiemof theymaterial/ofithe tiverberspl 706 In a prefertadi p 30
portion 8 is tended to be rotated in the sense opposite to th%t required to
provi d& a embedipent the cap 168 and the members 170 are formed as an integral moulding.

26 powder to the inhalation channel 24. Thus, there is no risk of a
user | oading the inhaler on renoving the cap 169. In fitting the cap
169, in thggunodidms tﬁB’qa?%@MeQﬁodtﬁbi&&&f a powdef InBEIMnSR coHRABER Willed
viewed fromabove, the resilient nmenbers 170 are deflected and ride

over the rtesthenbodenen bfitheprasentiinentionl Phisembodiorent hedrporatesraa Atemativepar t
158. In a preferred 5 _ enbodi nent the ¢ap, 169 is provi ded éﬁ] a greater
nunber of §oBSYRGteRtorYerAtiag hemaenthpiess of 4@ inhaler opjrprapvipg the chBY\ll'lf Yr ovi ded

i th - di d..pr of echi _ i . .
oot oA ed RhGS 5AEBurld U2l WBMel iR ot
the out V"arﬂb\‘{ﬁxgiecc 2 afl) theChs o PERidedtiash Abthsérb H;d @ispise@ch arl wippRelgbrtibAN,

when the cap 169 is fitted, the'resilient nmbers 170 pass over the
out war dl y-ttieresf t Bet insenj Kdtis inthe ditape ofidriag and tompxises aphurslitpiof vadidlly10 t he
cap 169 fitted no nore than one resilient.menber 170 can be |eff i

in.a
def or med sinwaedly-biased memberg ddb yhichgersconfigared &9 AREage Withdhegrogkere2iB e i n

causi ng rel axati on,of., the material of .the L{i€ e . In a
preferred @%%Bﬁeﬁ%'t %%’Stg‘g%di gbihs mFrmtess 1164 fl{é'%%drrfg ﬁ'@ée?%dﬂ Selchist are
fornmed;as @fisd Whéidhved BYnGb&E. In use, when the cap 168 is removed, in this embodiment by
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15 Figure 17 illustrates a powder inhaler in accordance with a tenth

enbodi nent of the present i nvention., This enbodi nent incorporates an
alternative construction for rotating th nout hpi ece 2 on renoving the
cap 169. In this enbodinent a plurality of axially-directed grooves
172 are provided in the periphery of the nouthpiece 2 and the cap 169 is
provi ded R i _ | | D.an e rilon then ... The
Mnsert 174 Ugerdiing i the Relorbdth S0 Gl By HORUpoRE the EhF 176 gpad
radial |y i myvesspéotive Eﬁ)_’“b@és IENBrcausk e MBLkDieE & 1@ B okl Rehtive to the thhaRpage
with the grooves 172 in the nout hpiece 2. The distal ends of the

i nwar dl y- bibaded. In this wag mhensved 7 Gsea reendatics dtoag 168 tHehrowthpistecd is ahoaavitA4ls
sense when viewed from above. In use, ~  when the cap 169 is renoved, in
thi s enmbodirefated. Byfitingshecap§siin thin embodiment bycscorvking sethe clockwise senseyiemn

vi ewed from ahove he .i rdl y-hi ased, mrenbers 176 | ocate in respective 25
grooves> 17?“5%%!5&#5 epﬁ%ﬁﬁ’i g o¥ershe grog¥esIfeat ed relative to the

i nhal er body 6. In this way, whenever a user renoves the cap 169 the
nmout hpi ece 2 is autonmatically rotated. In fitting the cap 169, in this
enmbodi ment Fipars €8 Sitistigted Apdvader Gl i S ofanGEwith aelevaiteembsdifient of theabove,

the i nwardl y-bi ased nenbers 176 are deflected and ride over. the grooves
172. present invention. This embodiment is a modification of the above-described kn@¥m powder

Figure 18 il lustrates powder i nhal er, in accordance with an el eventh
embodi ment ‘YS‘P-FeF-hfé‘ &’-‘s em%%‘ﬁ%’&ﬁ‘mﬂﬁ\fye‘ﬁtq‘%ghw?ﬁ]ﬂcr@ﬁg g’&‘?"ﬁ%ﬁ?w‘ii%' ighaler, the

modi fi cati 1 he - ' Knewn ' In this
rodi {1 98¢ | ARy SRRYREEEAR LD S KRS RRNIR s onc or bRDELEg o7, (1

mout hpi ecehdicafyRhafedraiettidhsl sarth&Qet loofefied: thb hie drawiCihbft@so @R ardl thérehe
spirally or 5 heli'cal |y shaped projections 54 that act to deflect” the
ai r drawn téamghinheroteginy dardert pasticiésyof entrained pawdéro Mhistmbadimehtdiffers fixam thec| es
of entrained powder. This enbodipent differs fromthe

above- descRPayEcisseriigd knormarovdsn inhaler incomaprsing? ¢ap 8uhich pisludes 2 brush E18,des

a brush 17 h X f n
2,01 U= 1 s G0 e SENSI il G Uk PIERUE  BRS HSy WARBA R,
cap 169s sug 16Matudwaeikit Bethe 28p 168%ukk tHat whetltheichp § 68 & RIEBOH IS Binbd@meRty
screwing in the clockw se sense when viewed from above, the brush 178

ext ends i nbysdréwing in the dledkaMisersessecthie brushd 78 extends istosthy tubntae sestien 52.hin thiap
169 is fitted or renoved, the brush 178 acts

to dis] pdge any p er

whi ch may Walevhanevsniheaeapd 6%its htted eremovash ihebrasb 78 ghts 3o fsileO%gapowger Wi
preferred i ment rush . 178 is fQf i DJ . [ ape
SO as nor eﬁﬁ?ﬁgve ﬁ%&%@e ?8‘%‘?%%% 5S¢ ﬁéoqlg%r‘ fhaltg §§5¢£ﬁ%9%dﬁ‘?§xglt§§%%§p
helically Fmﬁq&m%&h%gwr& helfcalbHabk Bo hdRoreReffebiNaly & clédthé Qifades of ke
anot her enbodi nent the brush 178 can be nmounted to the cap 169 so as
to al |l ew rspivallyve helidally siaped projectiond 5 withinfthe tubelar sactionlf2relntanothee pr esent
invention may provide_ inhalers in which vjbratjons are created by
parts whi cfm Atthe brysh 14% eandbarsetintedito the eap ksiseds Lualiogy elatiys roligh ovi ded
20 between the nout hpi ece and the inhal er body such that vibrations are
created on relative axi al ~novenent thereof. In another enbodinent the
cap and t hg fiRHéAERHIRNEIENEHLs the PrdsBitahRintiOP thay ]p;ovideciﬁﬂal&@ i BichAatstatidrs Ared
detented surface therebetween such that on fitting the cap, for
exanpl e bycreatpdigsing electnicaloposier. el dnk embodimeat 2 piegocdectricelementctan be 2%d to
Finally, it wil| be understoqd-by per son skilled irl the_art, that the
presents | n{FEHE VERaLRns fordifjodging p Wilﬁid“?%har"t@c‘ﬂ-\“&f gt PIEPFERTASSEI s and
can be nodjfi i | y. ] 1 t he

S s o B Vert bt e o ol pors ot the HERRE b RahbTBy

scope of t
28 rotation of the mouthpiece as described hereinabove. In another embodiment an electrostatic

field can be used to dislodge powder which may have accumulated.
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1. A powder inhaler for adm nistering powder by ‘inhalation, conprising:
a dosing unit (16) for providing a dose powder; and 5 a flow
pat h downstream of the dosing unit (16) ich is defined by a plurality of
surfaces through which a streamof air entraining the dose of powder is in
use drawn on i nhal ation by a user; characterized in
that at le tpﬁﬁepémt:&mméh& tosesent invERidnl By fravide ithaltByviabitech dbatibne to
at ﬁ?ﬁe east one other of the surf acezéyrf)}fa the flow path and in that
t he i nhal esrefcrsatddesy pactsphichedoperate In one emlonditeentdi detentidisndfacesmiyebe gravided
156) which is of fixed position relative to one of the at . least
one or at between theanaehpiscegnd thednkalerrhedy suely thetridbrationg apn¢rRatesen relative axial
configured, on rel ative.nov nt of,the at |east .on n t
| east one BENemegtherepf. %WS‘&%&“%’P“HF@?EH%&%P and b Fndh PIESSOR ,thet‘ghai%g’f)g%t t he
ot her of t { t f t he
Eﬁt pé'ls)‘gi?%& mﬁgr’i d8fenRl s&ﬁﬁ’c@ th&@@et@[:éﬁhaﬁ’ ?ﬁ& OEfifting ﬂ?eg&i, fot

fl ow path SUc odge powder accunul ate ereon. 2. The

i nhal er acgemiloBy h push fiofakerewhtf tibfutichearklcesatedat h i ncl udes a chanber (58)
whi ch I ncludes an inlet and an outlet. 3. The inhaler
according to claim2, wherein the other of the at |east one or at |east one

20 ot her of the surfaces of the

£l th def t. | east t_of
e chaePiagie)t will be ndeiooq g S AerAR SKLIES b8 S hegreReht VST RB BT Fepic

at | east one d,.the at. le 0 f, t . . : f : he
flow path ggpﬁﬁeéi 1&18 |pée£r{e I %’;ﬁlﬂ? ~0 o%gs% bseulgfdég%dsmé? ar{yr%ﬁ%%xgtn\g%rg ﬁ‘@g&“t and
i ncl udeg, t hﬁ%dagpg%&ﬁﬁxe;%%@d&tth@hvéﬂﬂfn%(aeﬁne"fﬁin the appefded EEmbk.nhal er

according t her conprising a storage chanmber (28) for storing
a plurality of doses of powder, which storage chanber (28)
includes a filling inlet in one of t he opposed surfaces of the
chanber (58), and a plug for sealing the filling inlet of the

storage chamber (28), which plug includes the powder di sl odgi ng nenber
(141). 30 6. The inhaler according to any of clains 1 to
5, further conprising a nouthpiece (2) which i ncl udes one of the
at. |l east one or at |east one other of the surfaces of the flow path.

7. The inhaler according to any of clains 1 to 6, wherein the powder

di sl odgi ng nenber '

)!

—

—
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5 (141; 156) conprises one of a scraper or a brush.

powder inhaler for adm nistering powder By inhalation, conprising:

a dosing unit (16) for providing a dose of powder; and aftow
pat h downstream of the dosing unit (16) which is defined ; I i f
10 surfaces through which a stream of air entraini nldmuﬁnmtlmmmmlr
powder is IQLAIMS drawn on inhalation by a user;> ¢ L n s =
characterized in that the inhaler further conprises a scraper (141: 156)
whi ch is novabl e relative to at |east one of the surfaces of the
flow path and is configured, Qn ngvenen i . t hereof relative to the
at least o eio‘fo“( ‘%%F&’MSWW r by dnhalatign.COmPESINGt he at | east 15

one of the syr t fl t ch.as t i.Sl odge er .accumul at ed
her con. - 4808 Geriedy il o st BioteR s SRl A % 1OSE bt
one of {he syhiaRtoRbykhSerd hv path is novable relative to at

| east one other of the surfaces of the flow path and the scraper

(141: 156) i dosifig fiearesd(1R)ofor piovidingd dose\of powdérhe tietfidvepah fareatrainhent i@fthd he
surfaces of the flow 20 pat h. 10. The inhaler according to
claim8 or 9SU&aREeidini the flow path includes a chanber (58) whi ch

0 e o RSl R e e kb BB B R B
defi t | . i |
etora na t SR RmuBRdd ofd sdrbiSe GPARIRNY dafdownstream of sk osindal0RRS (o

of 10 the surfaces of the flow path define at | east in part opposed
surfaces of the chanber (58) 30 and include the inlet and the outl et
thereto. 2. The inhaler according w3 laiMhle whatein the flavcparivinalpdesr chagiber (58) hiving &rer
conprising a, storage chanber (28) for storing a plurality of
doses of pomH@??nag?ewaﬁtorage chanber (28) includes a filling inlet in one
of the opposed surfaces of the chanber (58), and a plug for sealing the
filling inlet of the 5 storage chamber (28), which plug includes

t he scrape3. THelihhaler according tb4lairh!?e wihBiea ©e dRICHRInGi ridhns (& adapte@to ndict® 8 tO
13, further conprising a nouthpiece (2) whi ch i ncl udes one of

t he at 1 eastsunfaee defirang ftdeast a part obth eharmatfer ($8. surf aces of the fl ow

path. 10 15. A powder inhaler for adm nistering powder by

i nhal ati on, conprising: an inhal er body (6); a dosing

unit (16 Mol - 0f, DO " : : : tream
of the dos i ERHed Bk 8RR B0 WRkrel the disjodginghcah prhsds A0S

surfaces t hreletgbneibd)dispaséd wRERIRS chairibe£(58) dhithngednfigudss a®holewdstfuct S i n
use drawn on i nhal ation by a user; and a nout hpi ece (2)

which is at tthe beehn of aihdrainitriough the¢harieyr;(58) during inhalaginm bythearsezed i n t hat
at |east part of the nouthpiece (2) is rotatable relative to the inhaler
body (¥), in that the nouthpiece (2) and the inhal er body (6) include one

or both ofg f4 : . SQC i I QRO s (66,
68; 80, 8Z; %S‘F’h%%fccard%,tg ?gﬁﬁ %g%?ﬁ%éidol@éﬁ(mggggi’)vﬁ F@h I'nc e
cooperating surfaces (74,78; 88, 94; 106, 108; 118, 122; 132) and
are resiliently biased towards one another and in that at |east one of the
cooper at i rfy The inhaler accerdinigde ek #4r SgwhsreinGhe lovsselemany64)is Ferpesednéa or
nore di sconti nu{ ties such that on
metal.
25
7. The inhaler according to claim 2 or 3, wherein the dislodging means comprises a plurality
of flexible elements (62) disposed at the inlet to the chamber (58), the flexible elements
(62) being of such length and flexibility to contact a surface defining at least a part of the
chamber (58) during inhalation by the user.

30
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rotation of the at |east part of the nouthpiece (2) relative to the inhaler

body (6) the firstﬁﬂlllu | Ij w Eond 2dnponents (66, 68; 80, 82; 100,
102; 1 10, 1 12; 1 rel ati ve to one anot her and

vibrations are creat®d ‘i ntthe inhhal er such as to di sl odge powder
accunul ated on at |east one of the surfaces of the flow path. 16.
The i nhal e8. Hecinhaleragcoming taickart 2, ordhehetein thh énlertant @rsdutient thé clidneber (58)
cooperating surfaces 30 (74; 88; 106; 132) has a sawtooth

cross- sect | e formed in opposed surfaces that are relativelyzotatable ingelation toone @netherpand o
rein the other of the

Coa M. 1258 tisloUEing Reat Corfbriseh a Fonktef ([0 RS 3uniOs et ¥ larion o ong.of

comonent o (B6oPRtE affiégtind iy Bt i farag (0G4S dr ki Al tS. %P

rotatalle. dislodge pohier Adt@miulicd & tha eeef f the obﬁbs@di &hﬁcés%n WiERBIrota

| east one of the cooperating surfaces 4; 88; 106: 118 132)
general | y deh¢ opmmsed mirfacese. 10 - 20. The i nhal er according to claim
18 or 19, wherein the at |east one of the cooperating surfaces
(106: 118) Is radially directed. 21. The inhal er accordi ng to claim
18 or 4 0 rfaces
(7 55, SR petull e fying 5 ShipR § whlredn e S38RE Gleo e dmprises o B 1 6 “any
of clains 15fa8erlcka iy ein the flow path includes a chanmber (58)
whi ch incl udes an |nI et and an outlet. 20 23. The inhaler according to
cl ai mid2, wherein the at |east one of the surfaces of the flow

pat h defines_at |east part of the chanber (58). 24. The inhal er

accor di ng 100Th¢ inhalepaccardingzo clgariar P, firthes semprisies vstorage chambes 62 forr t he
chanmber (58) . is fl

connected t 50542 plti ikl ity of Hgseap?gwgd;;o@%té}og%%ﬁ g’é ?rf( @giavin%e?zﬁﬂggbﬁ?@é f5 ?Zaxlaz
A 6; _e' ati ve JRRYEHR YppSled siifades bBthe inber (58), and a piog FHMeaIERTRORAMNg Stk 24,
wherein the member (142) is formed as a part of or attached to the plug.
15
11. The inhaler according to claim 1 or 2, wherein the dislodging means is adapted to create

vibrations in the inhaler.

12. The inhaler according to claim 11, wherein the dislodging means comprises first and
20 second relatively movable components (66, 68; 80, 82; 100, 102; 110, 112; 124, 126),
each having cooperating surfaces (74, 78; 88, 94; 106, 108; 118, 122; 132) which are
resiliently biased towards one another, at least one of the cooperating surfaces (74; 88 ;
106; 118; 132) having one or more discontinuities such that as the first and second
components (66, 68; 80, 82; 100, 102; 110, 112; 124, 126) are moved relative to one

25 another vibrations are created in the inhaler.

13. The inhaler according to claim 12, wherein the at least one of the cooperating surfaces

(74; 88; 106, 132) has a saw-tooth cross-section.
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25. The |rw1a er -aeeﬁf—dﬁrg tocraim 24, wherein the at |east one surface of

t he chanber (58) | ned b one of the first and second
conmponents (124). ﬂgﬂ”“!l " The i nhal er according to claim?24
or 25, wherein t'h xal ¢ n surface of the chanber (58)
includes a surface opposed to the inlet thereof. 27. A powder

e A TS LEL AR ROMIGE 12 15 e oG B sces? !

body i ncl udi'ng an ou ing to
the main boe!muos 12’)) is provadédosn disiliehtly-bih8ad 4Ry, providing a dose of powder;

and | ow path downstream™of the dosing unit (16) which is in
fluid conmuni catl on with the outl et nozzle (4) and is defined by
a plurality of surfaces through which a streamaof air ent rai ni ng
the dose bgl T@sml@leruascqrwngﬁeawefm@ﬁl A0 df avhesein e %rswérsecond cormponents

one 3 " “(eb, 6 g B BT Lo (AL Tkl e PR Reb R os B are

resiliently biased towards one another and in that at |east one
of the cooperating surfaces includes one or nore di scontinuities
such that |®Theiifilaletdcédding &pclhikd 93, witeréinahemilensb@mtyof theecobpératingsuefasesc ond
15 components are noved relative to one another and vibrations are
created in (MMe88:ni98] b¥8; 132) generally definesascincte. di sl odge powder accumnul at ed on
at | east one of the surfaces of the flow path. 28. A powder inhaler
for adm nistering powder by inhalation, conprising: a flow path

whichJs pehnaeg y a@c\,@&iﬂé% &15i¥n 95 of 1 f&?e?én%ﬁ}'a"il'ﬂﬁht%@o? §%8§%‘{§§§i;@ of air

20 entralni ng use drawn on in I on

a housing Mwﬁhemgdsqqeyls&a&smpairécwdead a nout hpi ece (2) which
is attached to the housing, wherein at |east part of the

nout hpi ece (2) is rotatable relative to the hou5|ng and includes at | east
one of the sur faces of Lhe | ow pat h; (169)

f or coverl&a&‘hétmhaé’éﬁcqrﬁégﬁﬁ)ﬂﬁlﬁb%efe .syhergip thept Oeieéshecmqﬁ%}gﬁ a screw
thread for *'(e“f@%‘ (gg %@?32%%@?8&?&:&” t he housi ng; wherein the

nout hpi ece are configured such that the at |east part
of 15 the nouthpiece (2) is rotated relative to the housing on one
of screwi ng or unscrew ng the cap (169);

char act er 1% @heiimhaldnatccording &t ariye)fslalqnaﬂﬂ tof 8 fhshersomppising a momhpiesmé2)rfer
substantially in fixe

ot her of scm%mdhe gPFs?,fr‘EQ/\F}?@ a’@dn%“ 'é‘éﬁie( E@)‘g’} _Gﬂbrngustlr?g ‘%5%%‘%;@2 LI?@rt e

according t 2 4 & &y ahdpe
flow 5 vgh&e%‘ aﬂ. a?k %gf&e# ixed C)Oo Egégzr?q &@%‘?gg I ?{‘)"’t‘fg‘eﬁigﬁagﬁg ssggh t hat
the at | easineqfitoff oflth€mdlithbRe€82) and the inhaler body (6) comprise or are attached to the

20 first and second components (66, 68; 80, 82; 100, 102; 110, 112; 124, 126).

()

20. The inhaler according to any of claims 12 to 18, comprising a main body having an outlet
nozzle (4) and a cap (168) for fitting to the main body when the inhaler is not in use,
wherein the cap (168) and the main body comprise or are attached to the first and second

25 components (66, 68; 80, 82; 100, 102; 110, 112; 124, 126).

21. The inhaler according to any of claims 12 to 20 when appendant upon claim 2, wherein at
least a part of the surface of the chamber (58) is flexible, which at least part of the surface
of the chamber (58) is connected to one of the cooperating surfaces (132) and is flexed on

30 relative rotation of the first and second components (124, 126).
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of the flow path is noved relative to the at |east one other of the
surfaces of the flow path on rgtation of the at |east part of

he i ece () el e o cne ovg N R o

10 each include parts which engage on the one of Scréwihg*or s =
unscrewi ng the cap (169) so as to rotate the at |east part of

t he nout hpi ece (_2‘ relative to the housing. 31. The inhaler
accordi ng t23. Thei ccoiiingtorslaime lewherginthe ptleass pard abihie surfage df ¢heschamber
resiliently-bhLase er (170; 176) ,and at |east o projection (164) or
recess (172) % ssgeﬁﬁmymgeﬁgﬁﬁ}$‘@§§§e%ﬂ c?@E?qqné‘r@?@:bi ased nmenber (170;
176) is configured to engage the at | east one projection (164) or
recess (172) on the one of screwing or unscrewi ng the cap (169).
32. Theyi nha! FHe iRaler 4chdirgo 3R¥IM QN o D2 Wierd thatIdast MEESEhE sirbRe BF tHeeaSt
part of the 20 nout hpi ece (2) is rotated relative to the housing on
unscrew ng t ohambyr (§8)G9}he surface of thedchambbre(58hbpdosed wcthe irdeétrthertw. any of

clainms 28 to 32, wherein the housing includes a rotatable grip
portion (8) which in use is rotated to provide a dose of powder for

i nhal ati on i ch . rj ortion (8) is rotated to provide a .dose
of povdler 8 LS stz eggreing izt e 2 Bfudiing £ 5045 hayihe o Mol 1
cap (169) is hﬁ,tgq tHem t: t; | )
relative to ?ﬁgaﬁéﬁgé?\g&ﬁ ° 34.5%%3?%3!?2{8 %@%r’%?%tgy %Q?r\’?&g? &%I ai s
28 to 38, fudisheigingah®dns Somgrisesadingshi(0T8)vadtisisanached to the cap (1683 €drdAdemiBnl OF
providing resistance to relative rotation of the at |east part of the 30
nout hpi ece ( Bito thecbutlbendzaled#)iwhen the cap (168) is fitted to thggnairhedy.nhal er accor di ng
to claim34, wherein the rotation resistance nechanismis

configured so as to allow rotation of the nouthpiece (2) relative to the

housi ng °n2§.hﬁg?wdertiﬁ%a%erttﬁf Mﬁgg@%@&%ﬁmm ¥ %i:n%e cap (169) only

for forces greater at requir to rotat he cap (169) on

the one of sgh6WiRYhMingdsceéveWiredd;t he cap (169). 36. The inhaler
according to claim 35, wherein the rotation resistance nechani sm conpri ses

a ratchet nesmouthpigee (2)astacksd to thechousing se as degpttable relative Shemgtgmndr 36,
wherein the i nha .S confiqgured such that tation of the at
| east part of °?1hé%ﬁbtﬂ ﬁ?)Yeé"é‘g%{ kj‘“rﬂéel mpythpieey (2 the ﬁ%@ﬁﬁﬁhﬂyﬁl& heeTeyY Hiepados
screwi ng or g}éﬁé&gg\gag&gw@gdg@%hgﬁmgs no damage thereto. 38.

A powder inh m nistering powder-by inhal ation conprising: 15

a dosi ng uni ghardcfarize@in BHAOKE ﬂidﬁﬁlp@ecdﬁ?%)fanﬁﬁhmﬂ%? add1edapted such that & [édsoav
path downstream of the dosing unit él ) which is defined by a plurality of
sur f aces t hr parydf thi imoluthpiese (2)dnTadtedrelativatte tiedionsing hn ode obsapéwipgwder is in
use drawn on characterjz

) i nhal at i b D : d.i
that t Ab | nhiiEreving e sap b 1RlELPaR elbe moihpisss () empniAveserial gindbisde
20 i thin. ’ . .
confi gur \tlamd, %1%\?‘5%%\&0%‘% HO&% 6'{]&!}% pg‘tﬁ Bfk‘;ngév@ggts 5@%%%@8@68& t he
surfaces of the flow path and di sl odge powder accumnul at ed

t hereon but not to obstruct the streamof air drawn through the fl ow path
on 26. T linHaleriaceording tdielains 25, wherein the mouthpiece (2) and the cap (168) each

comprise parts which engage on the one of screwing or unscrewing the cap (168) so as to

25 rotate the at least part of the mouthpiece (2).

27. The inhaler according to claim 26, wherein the engaging parts comprise at least one
resiliently-biased member (170; 176) and at least one projection (164) or recess (172), the
at least one resiliently-biased member (170; 176) being configured to engage the at least

30 one projection (164) or recess (172) on the one of screwing or unscrewing the cap (168).
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25 39. The inhaler according to claim 38, wherein the flow path includes a
chanber (58) which thctudes ansgnl et and an outlet and the |oose

el ement (64) is dispa it Dl e chanber (58). 40. The
i nhal er according Imﬂﬁmm“mw“mﬂQ wherein the | oose el enent (64)
conprises a 30 el 1 1 o i

35 41. The inhaler according to any of clains 38 to 40, wherein
the | oose el enent (64) is conposed of a netal. 5 42. A
powder i nha8.cfhefinhalerdwtordigdo amgofidaitsi2Skhy 27 mvhdreinithegt leashpart ofithy :

a dosing unit (16) for providing a dose of powder; and a flow
pat h downst r@’@ﬁf@iﬁcﬁ@lﬂ%ﬁtﬁ%fﬂ!ﬂ%"lﬂ to the)hopping pnugscaewing ge 93p (1684 ural ity of
surfaces through which a streamof air entraining the dose of powder is in
use drawn on i nhal ation by a user; 10 characterized in that
t he i nhal epg fgfat: ' diiAls| d (R2)

whi ch asrae %?'slg{gse eVI\-ACate érﬁ}ﬂin Eim?)i ((E)liw patsr%tsg?]gg’l‘i’nﬁ? g{al, ﬁ%@gggﬁpéééél enent s
(62) are rotatable gﬁp?i)h'@w(&)iwhieh in Gdedk edthted tdprofide adose dfpooasi foet at | east
one of the surfaces of the flow path ~and di sl odge powder
accunul at ed inhalatiom the grifpportign (8jtbeingrhtatedrto aoavideds dage pbpawddrdordghalativariei n

the flow path includes a chanber, (58 jch i hcl ydes an Jjnlet and
an outlet, thesame jopse g5 hat inyuich ﬁzs@ea‘i@% roiged tarofpiR e gileasEpar afibe
flexible el e%?&l?i@é%@ are di sposed at the inlet to the chanber
(58) and are o u ength and flexibility as to contact at |east one 20
of the;gurfaces of the flow path defining at |east part of the chanber (58)
on inhal ati on by t he user. 45. A powder inhal er for

adni ni st er 3 Jhedntedar abgording &0 anyi aficlaime 2p e 29 rfyrther comprising meansfon ptovidiing

including an outlet nozzle (4); 25 a ca 169) for fitti to.the main
body; reswtaaceofegplﬁtjvmgatgoefé}her%#eaafrm @ﬁté*rgma&'a@g&e aﬁ%&ﬁé@%d
a flow path downstream of the dosing unit (16) which is defined by a

plurality of surfaces through which a stream of air entraining

the dose of1 ReGaldr acdording € SlRMYBO,Giherein the rotatioh Ré¥RtaRkce SHealyalRwd$6thtion
characterized in that the cap (169) includes a brush (178) which is
confi guy ed sef the mouthipiece (R)aelative forthohousingrnt the bthenefdceeving onknsarening thep
169) is fitted th in bod d  dislaod wd | at ed i h
E)ut | )et ! f,ozlz| @%((Aéﬁ onlyefog%rges g(lj'egéera anthatI rseql.(x)ire%etoegtateetﬁe %%C(T% o the orllenoft ©

screwing or unscrewing the cap (168).

32. The inhaler according to claim 30 or 31, wherein the rotation resistance means comprises

20 a ratchet mechanism.
33. The inhaler according to claim 31 or 32, wherein the inhaler is configured such that

rotation of the at least part of the mouthpiece (2) relative to the housing on the other of

screwing or unscrewing the cap (168) causes no damage thereto.
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