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*159159* -1 LIl lihlihtbihbbererrrrererrrrr111a
000002+ inhal er Deseri ption he presem 1 nverd HFIINIIN
relates to an inhal ation device for oral or nasal
delivery of nmedicanent in powdered form The T159159*
invention also relates to an inhal er containing 5
strip of blisters each having a puncturable Ii dH’@wwnllml”"/l’ll’/ll
contai ning a dose of nedicanent for inhalation II
user of the device according to the invention and, *t@oo2«
a nethod of wusing such a device. Oral or nasal
¥8ldivery of a nedicament using an inhalation device is
a particularly 10 attractive nethod of drug
adm ni stration as these devices are rel atively easy
Deascriptiopat i ent to use discreetly and in public. As
wel | as delivering nmedicanment to treat |ocal diseases
o nrefentior ertipnambiteotthen intedpionatesicy for odal efasaltddByery of

al-so. been used to deliver drugs .to
P REERE § AR 2oem LBO 0SS E slffeEb iR S
striteef Blisterhypsbderimge puniceettilolis and bodtninaye doRef @fedicament

' | tered dose inhal atipn. devi.ce, the
e L T T AP ot ey PELTFUT b £ pocshod of
uging yesisi deyidevi ce that is operable to neasure out and

di spense a predeterm ned amount of powder for each
dose. However, these devices suffer from poor dose

Qrel erdasg delipapof k iyedéapeai @ihgyaoMibala26n BbRcSis 2aticul by

ag:gzﬁ:%vé el atlvgl dermll as it is di.fficult to

accuratery d o $57% dpipstragn pt theRpAqices gre SAAvEB e ror &
psugtt ta uskedibaeetlyl dndiis pabko Adivhdll i‘sl-ﬂelivérﬁlgﬂrﬁ@ii@&ﬁcntt B treat
fsersoorptLhe. i ngress of moisture and to seal it from

L druag
l?cﬁg Q%etams phe? alryasan ?tPeﬁ %SRL&ﬁiﬁyrfﬁablcPé’rthey have more recently

abyd bierr Beedab idelver drggspattheblbod2beakd vik $heClQAFDIRefeBf 268illing
d?oz‘{‘!%ﬁrfoft?r rgél %tni ons to be pre-packaged in individual
doses, " WRIAFTH " HeTH985f or m of capsul es or blisters
whi ch each contain a single dose of the powder which
een_accurately and consjstently neasured. A
I

1} Pl B2 O SoGuRaP R IR TEd o hHedsr ferea theRTdeEed o |
rdeglivhmaheis Gelddn plrasiv GS withing difpendd debicl HAS Gerable to
measure out and dispense a predetermined amount of powder for each dose.
However, these devices suffer from poor dose metering capability especially Whe-n
the size of the dose is relatively sfrmll as it is difficult to accurately measure out
small amounts of dry powder in such 2 device. It is also difficult to protect the drug
from the ingress of moisture and to seal it from the atmosphere until it is required

for administration to a patient.

It is common for dry powder formulations to be pre-packaged in individual doses,
usually in the form of capsules or blisters which each contain a single dose of the
powder which has been accurately and consistently measured. A blister is generally
cold formed from a ductile foil laminate or a plastics material and includes a
puncturable lid which is permanently heat-sealed around the periphery of the blister
during manufacture and after introduction of the dose into the blister. A foil blister

is preferred over capsules as each dose is protected from the ingress of water and
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puncturable lid which is permanently heat-seal ed
around the periphery of the blister 30 during
manuf acture and after introduction of the dose into
the blister. Afoil blister is preferred over
capsul es as each dose is protected fromthe ingress of
wat er and -2- penetration of gases such as oxygen in
addition to being shielded fsomlight and W
radi ation all of which can have a detrinental effect
on the delivery characteristics of the inhaler if a

$62 .Ther ef or bliste
T R b S B S e 5o Balhe a0 UV
’:Iaﬂ‘(ﬂlﬂ?il ak af which Gawbswe. a @ethnhataa‘éffﬂjﬂ o eld &ﬁ.&efyhaltaractens tics of

ack c unb listers

e S o R B SisPling Bl ot fon:
spgERagetabprotctbn td’]&ctiﬂn@vid@albﬁug dedei vered are known.
Actuation of the device causes a mechanismto open a
blister so that when the patient inhales, air is
Ighalewornt fievingg khatt heselyk iadtlister GaAEY ajnﬁprﬁgagtanalM% fL0sters each

is then ried, oyt of the blister
YRR RoAHE gsSme S B el abviaded dov of Phagromonie
delivered he umwgsAcmm:sOadwmﬁg eUiss £ AecHaRnl PNGeala BiR¢er
a hunber of doses to enable it

apabl hol di
Sgeth%e ised® etbeélg ed Fy’ B8 A thepegh e blistrpenirainigg the dose
thhemﬂéqus tigpmeatriddoout b deslis a8 dAEh SERtceAnlviSthen atlent s
ah@% q?%h each time it is used. Therefore,
con |onaI WeVBtes include nmeans for storing a
nunber of bllsters each containing an individual dose
dose is to be inhaled, an

Ip{rﬁ e§annt6ge°‘ﬁseé’ﬁ§]iﬁ? ’?ﬁi’lﬁbff’e]%e carablewif dakliag empabesdiisiosest tor

cantely iftp Oﬁ]ukhﬁre@ﬁ&&ﬂf] BverRChHAdSdP tinsOwiht: Be [d850mONS o
osition ready to be opened flor

I nto
#3 IT{PA/ olr érhsert %f ef u%e t eoﬂ‘fvé?ﬁ gch Rmﬁrlbﬁlué?ﬁ Wibesefore, many
cgmmanhalaiaakesl intlad@inkeods A€ ¥ioBS alndindbRAbf LIS @&c% containing

v eavy  and dlfflcult to operate.
RS ke i b dgeo t he boltty niadesiog

n&uhimm&r&vesa a%iduyly leerptiel Glisef BLALANE!
of do%gs befo?e theyde&?%e nmust %? be 5H%§&%ﬁg%§yﬂgg&nl
9 Rl g tesh opt Isppreddpe "’rrB‘Bﬁﬁ‘t“éfdeﬁSe?OebqueAh@ Fouighalationneits

chﬁw@@SSlb|e to increase the nunber of blisters by
maki ng them smaller, this can only be achieved at the
expense of reducing the dose payl oad or capacity of

Agneblel] Wik @8avehfbsal ishaPAohi o ' &

h\?ﬁgn tfée device is to be used C@srluéhalmﬁegq\@%?ﬁ%quaﬁgc
HERerd ditfiedt poerastte dp erpite wWhet largsaide, mhnﬁbfenhemmﬂy beve

suffic@nt &pﬂ&b@o%o@k@ﬁ@ef}fsmaﬂ number of doses before the device must
be opened and a fresh set of blisters mounted therein. Although it may be possible
to increase the number of blisters by making them smallet, this can only be achieved

at the expense of reducing the dose payload or capacity of each blister. This is

.particularly disadvantageous when the device is to be used to deliver for example

newer, less potent drugs where each blister must be able to hold a payload of

somewhete in the region of 10-20mg of the drug.

Due to their nature and method of operation, conventional inhalation devices have

a relatively complicated construction and coasist of many separate components
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%lg nificant increase int

30 sonmewhere in the region of 10-20ng of the drug. Due
to their nature and nethod of operation, conventiona

i nhal ati on devices have a relatively conplicated
construction and consi st of many separate conponents
-3- making themdifficult and tinme consumng to
assenbl e as well as being expensive to nmanufacture
and purchase. A conventional i nhal ati on device of the
type described above is know from US 5 4,811, 731.
This device is configured to receive a disc-shaped

dose or blister pack in which the doses are
énra?lélﬁééﬁm %%gé“‘@ é‘?’f{EFﬁlF ICPIHEg Fatsspablees wellAs beinp ggpensise to
praoufadede Wi ghickyes in response to the actuation of a

~lever to puncture a blister -disposed beneath it to

enabl e the dose to be inhaled fromthe punctured

Al doatetionThiahalsedt €@i@ FQnd Ak UISS; arate i ndexi
g%gc& O,]Pe_l‘ gb?,e to rotate tﬁg di sclbg(é%g%et%‘“ﬁw?rgx\?én ‘gg
Pesh obi 18P 8Fvitts sopfigted atseeivp o discisbrpedAlost grokdge biister
pictibh eRicH thB dblsSire HEMIELid 5ol the,uoper ol doses

i s ‘%Ever ely |i rrisjt ed, Asggcém %eﬁgﬂlgr}cﬂ?lﬁ%ﬁ?ﬂ% eén'%g\f/l“lng%“s
RIPSHT i It hBoPtsg B resp onse; toj the ectpatisineofof lev@aeipringranblster

& gidted Besash Alko AndHldBeSR La':8pl gcement of the
?igg i s ,necess%rr;/. Al.tehOlj%EJiﬁ?iﬁ% e fognglﬁpprué‘c‘ffué?‘%l&hsm' The
AR 2lgorfaclyfese chrratsdnderes dexrgerpetableaoaom® it discaso as to

Mot gL FrebW BRRL: Bf. sl hls would 15 result .in a
R O ook BBP po S AOMMEedR oo it e
ety thet theapymbey ok doses jig seiverelyl lavitevotaleh £ bt Badn 618 the

PvedeGhBgn 3 ehel ) | RO; controll e ntirely.

i ndépendgnt Iy o?‘ﬁééa’lé_%s g%fﬁ‘gfc (?r[ﬁrglceﬁam% ﬁ’éJyae t§]83°5 at a‘ime so
e grns Pé‘!i‘ﬁtqﬂvlt;?&rt@edlsq & rmsasamdAltlimxghe'a@iurr]lg: iﬂ%@edmﬂéﬂ)@at
@k J:eROBE LS. 125 SRSV $8.1.20 Aot her . known.

i nhal ati on def/l cée itgga%scr?‘ﬁag%a ?aﬁg%u&bﬁéﬁfé ers, this would
B higugrenififast tevdzenin the orételsize of tird qevirk i i€ Fery bhtky.
IR &Saldh ¥&HhMe SRR G ruction with n roys -
conponent s _nmaki négﬁlig{&%aar gq'ﬁ%exgnéset?ﬁ@sl B SAYYsErEatEly | ¢
ipdeRepdentpiisgcht prbef meking Itiaﬂtdeva:gcs%sﬂ”‘ ' 1dgﬁté}i h&ddlﬂﬁzﬁlse atﬁd
i8Rl a NEd ol | St i s obtaine y peeling the
Tid of%1 it leb g’?ﬁ{;cr(mtl Oznr?g%yfloﬁfuél%ie%‘éw’r‘cte: Therefore, the
devi ce has a conplicated nechanismfor 25 peeling the

Adddndr [o3t 8lidneluding a = pool for the.
pee?édl%%hgltl%dﬁ%acﬁ e S exmc“?fg"g#g?q?é‘ﬁﬁ‘é’ﬁéwmi gpvice
18¢REYRS @ stimef blfveers danteasl sevegy bomoplidated dosisR@RIBGviEH Qihebhe

StdoRe£8 Gkl TBLdHE, devi ce is used as nore and nore of
t hg I ng Strip s“gg%ﬁs em%ﬁcf’ﬁ’ad’[’ff?éeﬁ&ﬁé‘-“ﬂ&dﬁd& fact that
aTtres o dopenenttsined mgathelisted i btdiee d S0 H LSRR & it
Sh0f Bah e peeled Lid within the device, increases its
SorpIaki ? y efdng i, i[;a:rz%lgrg,i & deydce has a complicated mechanism for
peeling the lid from the blister including a take-up spool for the peeled lid strip and
2 complex clutch arrangement to ensure that the same length of lid is peeled from
the strip each time the device is used as more and more of the lid strip is wound
around the take-up spool. These components, together with the requirement to
store the peeled lid within the device, increases its complexity and overall size as
well as making it harder to re-fill with a fresh strip of blisters. It will also be
appreciated that this device can only be used with a strip of blistets in which the lid
is peelably attached to the blister. Not only does this require a suitable adhesive, it

also reduces the barrier to moisture and other environmental contaminants.
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30 well as making it harder to re-fill wth a fresh
strip of blisters. It will also be appreciated that
this device can only be used with a strip of blisters
in which the Iid is peelably attached to the blister.
Not only does this require a suitable adhesive, it

al so reduces the barrier to noisture and ot her

envi ronnental contam nants. ,-4- The present invention
seeks to provide an inhal ation device that overcones
or substantially alleviates the problens with
conventional inhalation devices of the type discussed

~above. In particular, the invention seeks to provide a

nmp@&nhmwem@orasékssm@}btqas a[mdhmaabﬂmeefce i %L&U&Bk
devices that is capable of storing a

ﬁ”gfta‘i“i‘ ép@e"im&?fg@er?ﬂ%@ﬁs Bith sppemgipgakinbglatignedeyfcgpof the type

digadel ab&fe. CO Phedicllf) GheSink 38 LAY/ tgqgow\% b I?lg\%% RW¥ng 2
%ég |flcant |ncrease in the overal si ze of

2Bty PmPleRaEtGueh thaadirora @rﬂqeh ghap iseppshile of storing a
ﬂel’iﬁe{lf lagge AU & BlisiOrs R [ﬂ:{aczhsoe Ele Jf%ogahﬁxaﬁ gl?étt%e payl%ad

lgh operate as well as being cheaper to nan

YIERoRE &‘E;Vr WeHGmS Rgienst mibprrenll siehef ehd @evmeovhdaaalmon
deritaloe ﬂxecp}gﬁﬁk SveSkich HQURI NG Flmulif ?a%i ¥&o %xaﬁe l“"lxrs&ambtlé/ and
of blisters each having a puncturable T8
WSHEQI T HHyrsb cdrpsereaper toradhefanwre f or |nhaI atl on by a
user, a nout hpi ece through which a dose of nedi canent
IS |nhal ed by a user and, an actuator operable to
Asrsqtsies foabr }O‘WEV@H,éh@h isygopded e fnbiaker @oaiplng:nge ﬂhtoumng ko
Bcddel z&?lg{ahg'l cﬁfkgls&gs gﬁ%ﬂ)@?{ ?hgcterato&]eaﬁci) cﬁ osn%uingg %ose of

operable to cause the Iercin
pifiemspeiar iehalitipndfy apspt, psmwhxsa@hthrw@twbmm edos dafser

hALRS: &REQEAN S D IRLE R 4Ei8ro: %gﬁgu ftoos%v te'?J g ygmave € ch

blister is generatedto entrain ose ai’ne
BUfF Beh2ligmencaa pith 4 lthSEmPlem‘mg wembler,smracmgbx aisloabetdge

IR @il BLklilIRL wfenld Yol e BaREERELLED ,

enbodi nent, the actuat o IS pIvo y rmun
thtfugheng vssd inhaley texongh tlsen@nhlallem,\ahlaulﬁow&yrchn@h the blister is

gEhé&QLte@Ité Ynd' R Ql]icet.(ljost: HBLJ}SCQ 91%%:1 Qng tcarorg?t oeu.rg ?)f 8*6 bq.lster and

i ster piercing ne may conp
iA e eiavgh fiessdstodtbp e@patisngwhy.om one si de of said arm
positioned so as to extend through the aperture in the
housing 25 in a closed position, in which the armlies
15 alrselfamed aﬂnbydlavgat, nlset adnheoxhs) pﬁnomjl,y rh@urﬂé&‘fcﬁﬁe hbligng hh

fy gﬂgésr{eg 2l el R oL Y
nﬂg gm pr et er a r"foéfge]l?" g f?/ the husing sEpasrest
'I‘éxndbhgteppuprcu@ mcmber may comprise 2 pair of piercing heads depending from
one side of said arm positioned so as to extend through the aperture in the housing
in a closed position, in which the arm lies substantally against the housing, to pietce

the lid of a blister aligned with the aperture.

Each piercing head may preferably comprise a primary cutting element and a pair of

secondary cutting elements extending laterally across each end of the primary

| cutting element. Conveniently, the primary cutting element and the secondary

cutting elements each have a pointed tip, the tip of the primary cutting element
extending beyond the tips of each of the secondary cutting elements. Ideally, the

secondary cutting elements are parallel to each other and extend at right angles to
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secondary cutting elenents extending |laterally across
each end of the primary 30 cutting el enent.
Conveniently, the primary cutting el ement and the
secondary cutting elenents each have a pointed tip,
the tip of the primary cutting el ement extending
beyond the tips of each of the secondary cutting
el enents. ldeally, the secondary cutting elenents are
parall el to each other and extend at right angles to
-5- the primary cutting el enent, although the

econdar¥ el enents need not be paraIIeI and coul-d

TPEHTRFY FUHRE RET5PE AlRSrse ikt pergnéte flsentstneadpot be parallel

ORI edténdBfiginehe bﬂm@ryﬂ:ruﬁin%r 16 AP 9&*} g@{yemeé‘?anggaé h

opening is forned in the armin the vicinity o

5 piercing head, at |east one of said openings formng
Ba- ﬂieEefrkd@anhHHd%edtnlxpoﬁenm 1§t SnedaRthe ﬂin net§§§71 ?nq of cach
ot her of sald openi ngs formn an airflow outl et Pro
plefsfnedhieat 2t leggroasnieard apeninge %@@Eﬁl%ﬁsﬂmtrﬂﬂnyo a bhster
ﬁid@ﬁﬂ@i@ oH@@&QBgf gi‘upgfzén s%ggﬁ ngran Bﬁhb@h}%ﬁ){t tom 4 li;q.lsgcr
gpening in the armand the prinary cutting e
%Si‘f"éﬁ%ﬂédh%é%wflﬁ%y SRERE Algmeatdps B droza e e@ige bh periphery of
SEC ORI Yin G §in018n ELE L&

Advant aggeflgusl y, the nout n?ﬁ ecgg Elg%ﬁmlqmnds QR the opening
%léﬁd@?}h"fathé|S?C@€@F®ﬁu@lpgekmeets togethbe direction in

whi ch the piercing heads extend, the openings in the

~armbeing in comunication with the inside of the

ABTCHSFRE, thamewbpienbis diortbatrm pid extamdstih pi dieetiod bgposite
@t aneddag Q}h%hcdh@ JE&?’ ral)

al t hough the 15 piefcin EeeagggxgﬁgéfetgfsBe‘I\;“égSf‘Sgﬁ%%‘“bh“ﬁg
g epryminicaipe mathrige m;diﬁl oé thdmpuibpiace ninwalsl eynboﬂ&umwzthle e
ﬁguﬁnpﬁc@rtm Qi Ln?d ak Lc@éﬁé hﬁ %Q%mt.ealt ﬁe Yal atfgrangeh g§ tL
arm during manufacture.® The mout eracb"]
mificiogdeadsampr tlemby fasrasiber Shmatmgnfamng mxtczduﬂﬁhaa i rembeibly
thBunt2) %Q'IE@MQH QPjeatt! [her g th

the or each arrflow }eﬁ\{esféb%ﬂelﬁ%ta%%% Phé BRAE SN a
@@Etfmmey charrber i n comruni cation with the or each
airflow outlet opening in said armsuch that, when a
user inhales through the nouthpiece, air is dr awn

Ther moythpiehe poferetly mchide 4 primianyl @tambpehivigy imbdsidBeir inlet in

: Mﬁlﬁ&lﬁgaﬂ%havlg Q}?eaé)%ttﬁqga aber W{tﬂl eCt OIafir;.?]Pt ha’:vggllélgtg(gpemng mn

nber to entr e dose’I'n

féh erapnde dosslagbchpabsi mg;otdmzmtgalmoh ReithOth e @@ GHchadif ldwO¥htiet
chapber of . the

pLo Lh d
Abiohin AT PR A0 oo RES QT ah 851 et i

- apwavlyrough g@rdxietmhomfrcgv indelt lopéﬁiyg ERP M A1 tdr Ve {BE IUBEIE 2ir

13‘1@9 andth2 rfagﬁrx{a)éy Cham XS ei:wragrp Ithrt]a cIose in the airflow, said entrained dose

passing through the or each airflow outlet openings into the secondary chamber of

the mouthpiece from where it is carried into the uset’s airway.

A partitioning wall may separate the primary and secondary chambers within the
mouthpiece and at least one air bypass aperture may extend through the partitioning
wall to communicate the primary chamber with the secondary chamber. As air can
pass directly from the primary to the secondary chambers when a user inhales, in
addition to passing through the blister, the effort required to inhale through the

mouthpiece is reduced.
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nout hpi ece and at | east one air bypass aperture nay
extend through the partitioning 30 wall to

communi cate the primary chanber with the secondary
chanber. As air can pass directly fromthe primary to
the secondary chanbers when a user inhales, in
addition to passing through the blister, the effort
required to inhale through the nouthpiece is reduced.
-6- The or each bypass aperture may be configured such
that the airflow fromthe primry chanber into the
secondary chanber through the or each bypass aperture
and the airflow fromthe or each airflow outl et

Tpest dags bﬂﬁei a;&u&a&t a8y bakb¥eigled éugl@ttha'i ﬁ@ﬁk@&v *fr%nﬁgn%h

ot her et at an angle ree o

Rt Icgfff’é]%“ll%to t|“?1 85censsy chinbes tb%%lghtﬂse <Prn€aF1h gypass aperture
adéaggklem fdohDihe O b2 HOSE oA o g@ﬁ n% ﬁ@ét sggstg tiaﬁ? at right

i nhal abl erosol. In a preferre odi nment
PR FGFAch AL RS I aRitAG aPreeBiaiths fedcerch Lidingers is

1ﬂ.&edsla&{i Qr)bidhglsﬂﬁghﬁﬂ:lctcﬁaé 18RV S8028f B dole IRV ﬁxe?[tb?atloﬁt th
%q)allgnnent with the blister piercing nenber. VoSt
inhalsbls 2089501 { he i ndexing member is a wheel which
rotates so as to nove a blister into alignment with
the blister piercing nenber. However, it is also
Iahareisered crhadimsnn gie iahslemigelaen an lad@mpg:ﬁssw@hsn:smehdmg an

ifdexidoQheB¥R R e LIRS, atn 3
1SI | alg;tg &% rect?g?%ggtgfiﬁ@@{n%%yﬂﬁgt }131(1 ggme ¢ étrgr abhster

PaSHHBaFEer- Mo preflrblys thedndeirfg membet iso VIH&Q}IWIMHH eath g so
29%o 1ase blbﬂ_@tteﬁf " maCt eu
nto §]§gnlrrpan9 G&t'ﬂntg \é@s&% Céut,]t% g neth cir HPWFver it is

ivoted in one direction a
250 ETisaakA dhatiothqrgriapgemends inq pobwble pp@:sast foraixamplej ON.

ckQUBNE thmecog,ﬁ%a&@ 2GRl o§9ec%%oca%%gfna yred so that

t he i ndexing eel rotat nove a ISter into
alignment with 20 said blister piercing nenber, in

Ih @PREBREd Ergb&ﬂhéhi Qﬁ‘e fﬁfhalt:pg 34 n%ﬁg(? fo a% h dre%l%g gg Ibealiﬁ.&lter

the housing in one direction, Vemen
Sirip QITEISSERRE tHF petBLioDH Rivesed iheiadjraspen a)hxl pictding b\ bliveer

thgs bindn afis Al e th hevbll ter .piercin
orren%er 2513 Prt%lee?&a%[ %Pﬁg‘&. %I\é\n)%lorﬁ LI & ge\PE can alsogbe
Ca’é@mfcb’?o ﬁhﬂbmd@dwmhtqtﬂgs ltemtﬁrctam&(ﬂihtofahgﬁment with

£0%a0es hLhgpactu | tated. in one direction
*To cansh T g%at i olﬁéko%[1 é%é{nse ?1%%03?%(’“ %%8 PCUFIPT i respect to
thaddingenene dhectivpoperabeatpf rrbamnomrths Sarfle 8Réctidh also

bElﬁE%B&%bE%gtpnn&ﬂr € 1id of a blister aligned with the blister piercing

member.
Preferably the indexing wheel and the actuator include co-operating means thereon
that engages when the actuator is rotated in one direction to cause rotation of the

indexing wheel.

In one embodiment, the cooperating means comprise a set of ratchet teeth on the

indexing wheel and a drive pawl on the actuator.

Advantageously, means depend from the housing to substantially prevent rotation

of the indexing wheel other than by movement of the actuator in said one direction.
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30 i ndexi ng wheel and a drive pawl on the actuator.
Advant ageousl y, neans depend fromthe housing to
substantially prevent rotation of the indexi ng whee
ot her than by novenent of the actuator in said one
direction. -7- In one enbodi nent said neans conpri ses
a first resiliently defornmable anti-rotation paw on
t he housi ng that extends |nt9 one of said recesses in
t he i ndexi ng wheel, the actuator including nmeans for
defl ecting the first anti-rotation pawl fromthe 5
recess to permt rotation of the indexi ng wheel when
the drive pawl engages with the ratchet teeth. The

dgboatmbodilignt $6d bhdehsaofipri6s Phﬁt ‘f—‘esﬁﬁgtl} BERRANS . Q0 rotatlon
the actu tor. for deflecting the first anti-rotatio

A Pupg thet exerdisiatpne efpsiduenisaes in rthmntlwengjwhveé

Fﬂeaicﬁ_mt(ﬂxa tibdihy engages dMitdingh
t he pawl r(;ut o% t he recess ltng gtiﬁ%\?vhllrl%t@%%%nnggl Oqﬁﬁle

F S<‘—:?xt|0 PG ERtptom pbthe dpdasens Weep! whewtheohrive ipsw! engsgoorich
ﬂﬁ:sja{chemwi deformabl e anti-rotation pawl on the

housi ng and a cam nenber on the actuator, the cam
menber engaging. with a 15 cam surface on the second

'a'ﬁi bethtbAtna P th R, d@@%@)l:ﬁp End HeShea20bh t{A ogc b SR %V\%lectmg

defl ected out of a recess to preven at?"'
fhfeﬁrﬁh%fé&ﬁ%ﬁiwal ceRPpHFgla rRigR® pit hasnara:hxpg Boiat e ﬂlmepllate

aag k@ Jshe%t}i el 8 déffeg g tached t

&g%%nc? oi vot abl Bet an g CTEB q"%‘?fﬁghe recetss to 'ﬁ}ow rotation
Hodexinggthsels t he act uator and rmuthpl ece and an

open position in which the actuator and nout hpi ece

are revealed to enable a user to inhale through the
buippleamey 2iso camptitrer sesmxbdisitiently dﬁffotthbh MUBAtth I, pawl on

tHR L RS Xh DY WSS e a g &m 2R BLister int
al i gnrre%t with t%ﬁée t{)gltog:tg? %‘lgaetggl\ﬁrl}g e l% | F S ESpOhSE

T2 Pufase g thofecopdentesgtatipn pawlewpache ﬁost hhe—zh@usm pgwl is

tﬂJﬂlHﬂeH C t e nde ment
ECE %&%&?S#éﬁ&%ﬁq& e Hteae e i eb Py

'iS’F’E)@lPder?@“ anglee pi ercing and i ndexing steps are

performed in response to opening and closing of the

cap that |ocates over the nouthpiece. 30 Preferably,
alpr gAY inchele ackp attarheil ne Hedeusing ppeitailé BEwaBANSotd

I?&ELQJH%RJ}SC}I ActHat ol aﬁpuagor ang%poustli%:h t hat the actuator

rotates relative 1ot 538 "FESBEMgSpen position in
which the actuator and mouthpiece are revealed to enable a user to inhale through

the mouthpiece.

In another embodiment of the invention, the indexing wheel rotates to move a
blister into alignment with the blister piercing member in response to rotation of
the cap with respect to the housing from the open to the closed position. This
embodiment simplifies the operation of the device even further by providing that

the pierci.ng and indexing steps are performed in response to opening and closing of

the cap that locates over the mouthpiece.

Preferably, the cap and the actuator include co-operating means to couple the
actuator to the cap such that the actuator rotates relative to the housing in response

to rotation of the cap between the open and closed positions.
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to rotation of the cap between the open and cl osed
positions. -8- The cooperating neans nmay conprise a
cam gui de sl ot on the cap and a cam follower on the
actuator slideably |ocated within the cam gui de sl ot.
I deal ly, the cam guide slot is shaped such that when
the cap is rotated fromits closed to its open 5
position, the camfollower téavels al ong the cam gui de
slot to rotate the actuator “and cause the blister

pi ercing nenber to pierce a blister aligned therewith
the aperture and, when the cap is rotated fromits
open to its closed position, the cam travels back

ﬁho oep pefring @i ag bl hﬁ? cSJn@hset Ocdandd gﬁi%etsnﬁ oaGhd %OJndtaocam
tate Iqﬁehe o(? ﬁ?’dl tb;? direction and wthd
SrEl A MfetthE ot Yigrabihiecaied within the frmtanidepla; Idehlly, deeneam
gjﬁdgﬂbdﬁ sBApR sl tHe weeh fHetWh 8 siQrelt I?ﬁlm ItDtQh o8l Y3k, en

does not rotate until towards the end novenent
B He e Fiomier E2vraloders ths amsewtretioptogitacorhe angator
£t ﬁh&SthatbhsJeh Bich@&Y ABNBE @fp 1&'3€a'1§fﬁ¥t%lf®%neﬂh& r_hC%
fromits open to its closed position a pre erre
%Preftgffgﬂe%wﬁleﬂ thfecapritieatrtad fipproiss oneritet iveclosed pesichn, the cam
teivelsusiel aloh@Rhdeth gdide G68% éﬁgpﬂ*fe M%Qg nt.)tg%rlﬁ e opposite

ngaged suc t hat rot ation of the cap between

FEHOAARd Brbdey Heivrian seahgs & Hredilisen Ii)frt}tetmoxgea:k cam
FRADA6: ARy b eord Mdeed ﬁ)&hat\’mg gjztuaér% B g{ﬂ rgg.te Sl towards the
preferably coupl'es the gear nber on I NAEX| ng

the goppmentyf the gexitag xcqﬁ(eqedsr,g aty qphsapom@n arrﬂ:ie:)(dtagat

e @ekinhidh Al @5 1O9EhLRT f\%é&
ther%g?o %/hen the cap is roth %nggacrr%egﬁe f)dé’ﬁed? A%fthcm
cl osed position to nove a subsequent bllster into

Rl d ﬂ@fﬁ@ﬁtﬂ b :LEH% tmle Iuﬁic%{n R&}%%Pi eac 1ncriude 4 toothed
hOUS|n% advan ageous Yy |nC des a O rece
gréeepPrspepate WCOQ@%M@ tlmiycotaeos @ﬁ dreez;ip lbytvaeeh itigle

SHehaGHRMsLPpbHBoAOURINIo MR £ Br b eQ?Hl%gxleﬁ he mdefx%n(gm

facilitate renoval of a portlon use &r's
Vhelblisters remaining in the device. In one
enbodi ment, a separating element is nounted on the

- housi ng, which is 30 operabl e to enabl e detachnent of

4 glugchyoembernpreferaige codplesghegenr anmbes @pahatndagng elhesmathe
Ra&kerg i1 ent that is

op er[?él; gcl.e%' gﬁcrﬂl?éggg&g rgtf %Whee otates etrhﬁ€¥v1t€ ﬁlée g,féhglleﬂxéuer
‘t%‘P‘fCéGht?IFflOa‘tfl@ens@p aalatsuont@lf fremi tHe ppErt tcomefcro@éﬂ pasitibn to

xﬁ@@ me&lucm Bl?sﬁ:e,etrlgto a'].lgnment with the blister piercing member.

The housing advantageously includes 2 chamber to receive used blisters. The
chamber may be covered by a lid attached to the housing which is openable to
facilitate removal of a portion of used blisters from the blisters temaining in the

device.

In one embodiment, 2 separating element is mounted on the housing, which is
operable to enable detachment of said portion of used blisters. The separating

element preferably includes a resilient blister grip that is operable to press a blister

strip against the housing to facilitate separation of said pottion from said remaining

blisters.
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The inhal er according to the invention may al so
incorporate a coiled strip of blisters, each having a
puncturable lid and containing a dose of medi canent
for inhalation by a user, located in the housing. 5
According to the invention, there is also provided a
nmet hod of using an inhaler according to the invention
i ncluding the step of rotatnpg the actuator to nove a
blister into alignment witha blister piercing nenber
in the housing and to puncture the lid of a blister
aligned with the blister piercing nenber and, inhaling
t hrough 10 the nout hpi ece to generate an airfl ow

Thy iatighr idaerdilg SU8E idven €8 #df Risd MR oI Sre aCc%ﬂL@Lt@xgdof
therein and. carry it through the aperture and

Bt s "H&aopltfﬁelrﬂd% ld 2gd gppiaing These 9 apedgsfament for
inpdladdaigy 4 herastdal @thdByudifc! ude the step of rotating

it inafirst 15 direction to puncture the lid of a
blister aligned with the blister piercing menber and,
REGedihfed ihehdedtib®Nh sk 8Pl S &Qm'd%trﬁethﬁg‘o%élﬂg ah {gHafl, @
second direction to nove a subsequent 'l ste o
BFPeAtbwirrrttenppiise she pip PéFQ’Fgﬂfr&tlhb@Ftuawrttdn gove 2
RS ihg ahgﬁggitwlmm}(er ﬁﬁ&@tﬂ tn?aQntQ:t: i fﬂeaﬂ&u@&g aptg FtJO puncture

actuator may conprise t rotating a

taplfoéa bligres ﬂtgﬂae withtthe blisper meemgcnmgbqronén@hnmg through

88 PRukhfRfcetth %eﬁe‘i]ﬁ/t@ Bh bR Aow RN h e l@rs?e}éltg %gtﬁ%n chd! al &l

conpri sing a housing to recei I ster having
waretedrtared andFagmat theavshithe ntgeralrc ed wia gl medthcpaerq:e iMto the
dsefs hgﬁ@latlon by a user, the device conprising a

pi ercing head for puncturing the lid of a blister so
that the dose contained therein can be inhaled 25 by

TS S 8F :oftJt&@tﬂbﬁchthé&%f ik faQ e b nggf to%VI w5t V\'h?& gn

the piercing head conprises a prinary cUtts ng el ement
JHEFEIR FosPunGhTcE gherlidioft 2oblistar aligmedt wigh dhedylisian g?lehe\agl member

a%ﬁt @I{C% tﬁbﬁhalghbégtgé 1s &I!I 1£t§t.t0|tdtﬂl msal ICtCOﬂf{l eC%O]IlltO move a

and, secondary cutting enent's xten era
spbwaReHblister inae glignment mithehe bbister mikicoily raﬁrebaomftheghmedag

A&J&éﬂaﬂy,acﬁe Et'@ﬁ g? k&ﬁ&ﬁ e 1EAG 0 68 ont do ﬁf%%e 2 ?S%{ ro&tﬂng a

blister, seco I ne slits th Rd acr

cengowfled rethg@etuptost | i near slit formed by the primary
cutting elenment, the primary and secondary cutting
el enent s together formng a pair of flaps in the lid
Msprshingroeasiogied esbeatofikbe byventibe, thienicprgidedad intpe

cf?}]{_{gx%llgﬁ a%%‘tlgl}ﬂg o r(:tchgrc Faelbﬁsterl Qgrmlt]geaa gurgcrt]:ttlrgblc I'L% atgtldlc%glteagmng a
dose of medicament for inhalation by a user, the device comprising a piercing head
for puncturing the lid of a blister so that the dose contained therein can be inhaled
by the user from the blister through the device, wherein the piercing head comprises
a primary cutting element which is configured to cut, as the plercing head enters the
blister, 2 first linear slit in the lid and, secondary cutting elements extending laterally
from the primary cutting element which are configured to cut, as the piercing head
continues to enter the blister, second linear slits that extend across each end of the
first linear slit formed by the primary cutting element, the primary and secondary
cutting elements together forming a pair of flaps in the lid which are folded aside by

the piercing head upon further entry of the piercing head into the blister.
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The inhal er may be capable of receiving just a single
blister. However, in a preferred enbodinent, it
receives a strip of blisters each containing a dose of
medi canment. In this case, the inhaler may include a
blister strip indexing nechanism such as those
described with reference to other enbodi nents of the
i nvention, which is operable 5 to cause the blister
strip to sequentlally i ndex '®he blisters into a
position in which each blister will be pierced by the
ﬁhereégg head. In preferred enbodi nent, the piercing
hey §%§3P&bb‘aqfrre%ﬁ“%&mhﬁangk blittes. hipweebeirenpssferred

diBBo & ) Bk deivellh s bd} o £ 2 ed,f L om.geas
g%h%r and ; hel e s%{t?%arlsgggE%%P%XteglgriP?ose of m J‘%amdinp In

S it R ingrlgsmpBingids addisir ataqprmdﬁfxlfgetnmhdarsym, Slm}ht’%SIth@e
4seibdd Sith PJf@rfeﬁ;{eﬁ\Ql&fherteﬁﬁ)oQLht{mg f r%htnwegﬁon W 1c n1s Aperable

formed froma bl ade, the plane o ade
QB e DL ystap to Pwﬂ%ﬂi}glk@@mhe Bliytéza freo aqmsmoedn yhich
4B blibidr Qﬁl G ;hLﬂctS,& ﬁ{ the a}é@fb% | s located in the

inhaler in a position rea or piercing. The primary
cutting el enent advantageously has a shar pened edge

160f p ¥teleld I eplslit in the 1id of
blister. %%egog%%r{t rr‘%gtpléa%g gt (5]15\/\/a°|rm dE0E poih }e%f’cf’??fry cutting
vlm'erﬁs e seeondaratusthandlerents bey\heeplacbdh &oﬁﬁ%ﬁdﬂﬂie}t and the

SitbLiy Rl QLS s £0uH0PSESODABLY, RILLCING CLomEnls .

are p03|t|o so that th ey each
aiesdenerther end of the primary piercing el enent.
Each of the secondary piercing elenments may be forned
froma blade, the plane of 25 the blade |ying
%@%ﬂaﬁ@‘aplllyaratcutmmlemg ie®rihed fiom apbla&e thd phheof the

nhad 2 ] ré&.! X tup

o ?m%‘ég@éﬁ% i APy B L 2P B Pas i e Sbiices
gk & lpgptesbiai the mhaleAgl npoditierheagy fomplleycxpg erci ng

el enent, each of the secondary piercing elenents my

have a sharpened edge to cut the second linear slits
The prirpary jcdttingfeleznelpl adstaerage3BlyTHae 2 8HgPerald A€ PorQutdidperhe

er e er to a ed tip
PEBPIN IS DSBS LAPEL 1 008 POLTLET UL, o
wireh sy bn tianted phidwey hgweélnltheeleaim&]ﬁy&utﬁr% didinédie pl ane

occupi ed by the primary piercing el enent.
Conveniently, the pointed tip of each of the secondary

Thegreconigryepiemngtedenhdnes At pbki€ioned so that they each extend laterally

across either end of the primary piercing element.

Each of the secondary piercing elements may be formed from a blade, the plane of
the blade lying substantially at right angles to the plane of the blade forming the
primary piercing element and at right angles to the lid of a blister located in 2
piercing position. As with the primary piercing element, each of the secondary
piercing elements may have a sharpened edge to cut the second linear slits in the lid

of a blister.
The edge of each of the secondary piercing elements taper to a pointed tip.

In a preferred embodiment, the pointed tip of each of the secondary piercing
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same height as the primary piercing elenent at the
point at which the primary 5 piercing el enent and
secondary piercing element neet each other. |In another
enbodi nent, the primary cutting el enment divides each
secondary cutting elenment into first and second
cutting nenbers that extend laterally from opposite
sides of the primary cutting elenent. 10 Preferably,
the first and second cuttindlmenbers converge towards
each other at an angle and the primary cutting

el enent, upstands fromthe top of the secondary

LeEPETthYe el Plancfocenied bothetpromerp gicisgelondary cutting
el ement at which the first and second cutting nmenbers
meet. 15 The secondary cutting el enents may be angl ed
¢ PREsPisnyy. tthaapigtedetictf arhef theseassiast piciding dlements Lie at the
SRt ' . flaps i.n the lid of the
Ry B MR PR kel s B L hisPheh Shegprnty
PrRrsingrfieRtest apd afconddsy plecdnpeicsest megaiach ofhepi er ci ng
heads upstanding froma piercing nenber. Preferably,
the primary and secondary cutting el enents are
lnrpoegheslempodimentabe primagnmtexgdeme@Siitideseaph eé@haag cutting
Is 0 cutti el erent s extend _
R e R e o < Bg arre T odnopposic
sidrgloé thyf PO @gttogsldngenthe primary cutting el ement.

" However, it is also envisaged that the secondary

cutting elenments may extend laterally fromthe
Breferablyy theeufitst mayl scend mittiag nBemb@pgtivedge [t€S£rdt BAR, otREr at an

. Q0. de rees. The i ma cutfing el enent
BBl 30 SRR ol LA ' S
@itengemenbérn frons e pomdan padliccomthryrentieg sletrat 2 @XtieNthe first

lLateralsl X omthe pripary -12- cutting el enent by
aif?ereﬁiugég?gﬁcggggﬁg?hat the flap cut in the lid of

a blister by the secondary cutting nenbers extending
cutting

t fromagne side of the primry )
HPSEALY, L0 8055 153 b PETIE pvl penmi
ipthesfoematiyn 4diefoddinpnfitifeyflape il tHedl SFRHD BLised Nahe ?&}sﬂghead
hl:ehaldiy fromthe other side of the primry cutting

The inhaler preferably comprises a pair of piercing heads upstanding from a

piercing member.

Preferably, the primary and secondary cutting elements are integrally moulded in

one piece.

In a preferred embodiment, the secondary cutting elements extend laterally from the
pr?mary cutting element at an angle of 90 degrees to the primary cutting element.
However, it is also envisaged that the secondaty cutting elements may extend
laterally from the primary cutting element at an angle of less than, or more than, 90

degrees.

The primary cutting element preferably divides each of the secondary cutting

elements into secondary cutting members that extend laterally from the primary
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5 menber. According to any of the enbodi nents of the

i nvention, the piercing nenber may conprise a

di screte piercing nodul e which is noul ded separately
and then subsequently attached to the actuator either
permanent|ly during assenbly or so that 10 it may be
renmoved fromthe actuator by the user for replacenent,
i f necessary. The piercing nodule conveniently
conprises a main body portidd-with first and second

pi erci ng heads upstanding therefrom Preferably, an

air inlet and an air outlet aperture extends through
TR eErReydydiffasnpdisenen softhitithe fierwiinghaiitiof £blieacy
0k sé¢ddadpiven el in romthe .per.iphery of
the air pﬁynﬁg%&gﬁ%ﬁg%% g}%@l cﬁH g‘\t/%?ﬁyt AT S19% Ioétd?ea He
T clgpetids nhe Rétedent dapendianfarf nomin theebliper bpkier sgc@fdary
dulgn o3 I kN ver, the ai.r, outlet. The
s Bl L B8 R B SR B Sl Bt
pefebeti r inlet, the 20 piercing head depending from
the periphery of the air inlet fromthe recessed
region. The air outlet aperture is preferably in
Lsaeding traatyorf the embadimants cfuhé Rivehiiide thext LA HGnEd: My

dohe Rl 1y AN opRoskt e direction to the piercing
e B Rl RO B 8 FTopRr e and e
sgbiceentlypatatirdeto thaacugpeéierear @dreaieaty By askdISbIALE so that
iOML, Lises axial extendi ng ridges forned

1Qn )% tgé r%ﬁ%ﬂ Cfgo[ﬁ? fcaé?u \??1’“ iy h&% Séeétfe r f"IRE’CE)‘P"e‘Fcif R§egierar The
Preing maiulraddneednie tyesengirises 4 BRidPoyHIr€6E witB Bird 25RREEnd

QLned. bt n.the ridges and the walled recess
Ingggt5%%6%§E§d%§§%?F§%§' a bypass air conduit for the

direct flow of air into the nouthpiece from outside

paen jent inhales through the nput hpi ece. -13- In
o B A o 5T h e SR o hhahsyrain body
Pettar ofstbs péerting stodnlesond f the piatiag hedid s éndif f:ovge a

R strip,of . sters, past the aperture in

BB 8F e Sl P Prsreting 5% SRR nteipe et piapias head
dapending feomishé pedpheheotothk sir@futlst 4ddlexk@@ato0vet NRSSH Sutlet.
and the indexi ng mechani sm conprises an 1 ndexi ng whee

rotatably nounted to the 7
The main body portion may include a recessed region around the air inlet, the

piercing head depending from the periphery of the air inlet ftom the recessed

region.

The air outlet aperture is preferably in communication with an air outlet tube
extending from the main body in an opposite direction to the piercing head

extending from the periphery of the air outlet aperture.

In a preferred embodiment, the air outlet tube comptises axially extending ridges
formed on its outer surface, which locate the piercing head within a walled recess in

the mouthpiece.

A space formed between the ridges and the walled recess advantageously comprises
a bypass air conduit for the direct flow of air into the mouthpiece from outside

when a patient inhales through the mouthpiece.



free end of the resiliently deformable arm over which
a strip of blisters is passed. 10 The indexi ng whee
may conprise a set of spokes and the actuator includes
a drive tooth engageable with a first spoke when the
actuator is pivoted relative to the housing into an
open position.to cause the indexing wheel to rotate
together with the actuator to index the blister
strip. 15 Preferably the inhBler includes an
anti-rotation ranp on the housing which is engaged by
anot her spoke of the indexing wheel when the indexing
wheel rotates thereby causing the armto deforn1to
clear .the anti-rotation
B PSALEeA0kRhD o Bhnde Relbi SrBi” pib P
h)&gtog khzssie dlefihiog arpattpfor tiestep\o f blietd Biak e 2P LRk e O t1Qf
é$deX|ng wheel in the opposite direction. 20
Pre ably, the drive tooth on the actuator is shaped
so that, when the actuator is rotated in the opposite

iton_f on1| 0 into it closed position,'the
BRIy o BBk P Sert G eho i Bou figacor chesss
sf]EIbtbe lﬁdexmgemk edxdemnﬂ@mgheed ati %ﬁe \bﬁgél@!?{altalbly &Eﬁnt@@g@the
oke,. | ed, to allow rive tooth to
B R R R e PR B s PP Phe ARG Pl i essed
open into its closed position. In one enbodi ment, a
ed adj acent to but aced

cat, on ra ositio S
lfl'ge %de{nﬁg w nFl] m?.yy oTCRARER 28 sPPkes apdthe agpatog Hgll.}ﬂ?ap ¢ drive
toodt bngugynbewnbertail spokOwRallaR athRrolQs givBielQelative to the
esili.e tI deform as the dglve tooth slides over the

ousm&m Ibedxk%osttﬁmctg Fagse t ﬁ&dﬁél'ng éxﬁ)éf(lé;o dPtatehiogether with

&ﬁdEuMRgtmh@ﬂkth@bE%&%ﬁQ?IntO the space between the
anti- rotation and | ocation ranps and prevent rotation
of the indexing wheel in either direction. 14-

Ensﬁmmmrt Bhalkr inhkiidi:sl’ldtﬁaﬁ{tﬂ @ tidnl harpOM e HAGSAE Wk is DY
%l)exa le o ,reference to the
ek gnﬁnoﬁigerapa% %[gﬂs"e IR P BURE indepipggrheel rotates
lfhéf&p eeddingethé a8 t6de @mi tBRBL € rsaﬁ%?@ﬁgior@caft @b hti-rotation
enbodi nent of the .5 invention GQURE 2 is a

B&Ps c*t’F\Fé’WHé’& tafits ppdeforped watejqnee shersprlehancleired the

thmipi, tHeréByepre Adhting REMALEP of ﬂ:l\éqachexﬁr@ewﬁ@y &Nﬂk %gﬁoﬁ&ddﬁelggon.
actuator in a closed position; FIGURE

perspective view of the inhaler 1llys;rated in Figure
Prefdrillly,tthe dridg tdéah 8h thdaRkhtORE @hzﬂﬁ@st) LN, when the actuator is

rotated in the opposite direction from its open into its closed position, the drive

tooth slides over the top of the preceding spoke of the indexing wheel.

Conveniently, the edge of each spoke is shaped to allow the drive tooth to pass over

it when the actuator is pivoted from its open into its closed position.

In one embodiment, a Jocation ramp may be positioned adjacent to but spaced from
the anti-rotation ramp. In this case, the drive tooth may be operable to cause the
arm to resiliently deform as the drive tooth slides over the top of the spoke to cause
another spoke of the indexing wheel to extend into the space between the antj-
rotation and location ramps and prevent totation of the indexing wheel in either

direction.
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10 FIGURE 4 is a perspective view of the inhaler shown
in Figure 1 with a used blister chanber cover open;
FIGURE 5 is an expl oded perspective view of the
inhaler illustrated in Figures 1 to 4 also showing a
coiled strip of blisters used with the device
according to the invention; 15 FIGURE 6 is a rear
cross-sectional view of the inhaler illustrated in
Figures 1 to 5 wth the acflfiat or shown separatel y;
FIGURE 7 is a front cross-sectional view of the
inhaler illustrated in Figure 6 in which the actuator
is pivotally nounted to the housing; FIGJURE 8A and 8B
rcing el enent
R T AR O Bl bOBBUEE LD 9 L R By Bl wio
1sfqregcerte tftecﬁcwmagt}’ﬁ&t@awhgs tlypén@f— cut rrade ther ei n

pDGUﬁE 1HL £ gx!sPtQ:tl%L %Wéfs’n mﬁzﬁ teag':%l \(/i?n t.b ?r&{togé?srft ofahe

si de secti vi ew of i ec
igwetitegs i nhal ati on from a bI i ster; FI GURE 1OA to | CC
0 i onal
l|sn aler i ggé%%fg?’ élcn(r%g ?fgt[’ hnshalﬁ"nvfenirf’ltg(ri}1 fgﬁ’rea I“ﬁ‘ﬁ‘éfﬂp
oftenitp réwgelethe choubigrieiennt chesdrovutohia Jpdéded @lositias ed
I housi 11 i,.s an expl ode
PIAISRE s | b DR ol et 3o BB Bt e
whotdrdn apwhedpotidn;of t he i nvention; Fl GURE 12A and
he i nha

| de. Cross-sect
accoﬂ%l ﬁg gm’fehc Ve 36 sefjcon ha}r;ﬁelb‘?“’rfeﬂ‘t BrEH ¥ ad‘é‘ifl bliptes
¢bambet mdopaﬂmd open p03| t | ons r espect | veI y; FIGURE 13
hort rition of ters use
e 3 Al SR B Rivs 8" B PGt et oufgors 1 o

4 dvesttowing 2 Edlweapléeblams i4Hd eikiethealeS e Gtdot@iny it6Vige Of
ApQther enbodi ment of inhaler 15- according to the
present i nvention; FlIGJURE 15A and 15B show a side
WIGHERE $act kepnetosy-b@viond] vidweof thia ahtederiilld stis tedah g urés 1 to 5
N=RellIR eacfluf{@n A glwr}gfeB vvltglh the actuator in a closed and
open position resPétttVely. FIGURE 16 is another side.

E:IIGIQ@E Faci fronatrovs- ﬁm/ttﬁlflal tvhe ofthaltales ﬁlﬁi&’_&aieﬁ iﬁ:iF%dlE@6 in
5 13 PR b g 7 1o o

FIGURE 8A and 8B shows the configuration of the piercing elements on the

actuator and a small portion of a strip of blisters to illustrate the type of cut made

therein by the piercing elements, respectively;

FIGURE 9 is a side sectional view of the mouthpiece and actuator during inhalation

from a blister;

FIGURE 10A to 10C show a series of front cross-sectional views of the inhaler

according to the invention with a blister strip located therein to show the path of

used blisters from the housing;

FIGURE 11 is an exploded side cross-sectional view of an inhaler according to

another embodiment of the invention;

FIGURE 12A and 12B are side cross-sectional views of the inhaler according to the

second embodiment with the cap in the closed and open positions respectively;

FIGURE 13 shows a short portion of a strip of blisters for use in the inhaler

- according to any embodiment of the invention;

FIGURE 14A and 14B are perspective views of another embodiment of inhaler
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i nhalation froma blister; FIGJRE 18 shows an
al ternative configuration of piercing elenents on the
actuator according to any enbodi nent of the
i nvention, and 10 FI GURE 19A shows the airflow into
the blister using the piercing elements of Figure 8A
and Figure 19B shows the airflow into the blister
using the piercing elenment of Figure 18. FlI GURE 20
illustrates a perspective viléw of another enbodi nent
of inhaler according to the present invention wth
the cap open and the actuator in the closed 15
proerdingte the pegsertinyentiopes agai nst t he housi ng of the
[ risAF il tes,. R [ of ..
RO REr e e it o s b B G FIPRTb bl e sg in
Riggreplddnangi Mt with tlictdetyatgpeetcldsed bivbojpodyosititinoresrecopdn

iR EQR;: : iJ £es t her rspectd.ve
el e Aol T ER A8 DD SBOR Bige 14
#d 14B;0f used blisters protruding fromthe housing and

[ Q Lp,an_open position; F| GJRE 23

L ORE QL e et b AR PO e e
Bhejaties P 4 blisB2; with one half of the housing onitted

4 ql internal..co nents are visible together
B RR! gl MByL b DR LURRRERS BE St dSorigan i dcruator
ygsiungto dnljendotinadno of ki ishawiondetdached fromt he

i nd the us bl i ster,.cover. i s ontted
PRYSRE Aol Bt Bl B B link Hh o P akiaenss of
Piante &l hnd Bigpled@Bdshpes sipedifloneinvé ey Kistek Rsing Alkapiefcing
?gﬁﬂﬁfi ; Engres 20 to 23; FIGQURE 25 illustrates a
ul' Ty exﬁ?bded per spective view of the inhaler shown
FIGUREQOribusPdtes k| fekdpic @ Aridvd oL ffo tha Gltn H ddlirk&d t o ih aBe
enl a ortion.of the i.nhaler shown 30 Fi gur

ERRLHES, PRB N B uaR ot Bhmn P Raasiemig i srcomes
plesitigrginopeclait ilienagafast thechotieing ©€ theRhBIRE 27 il ustrates
FLOSEBPASHLS Y, S 00 AR 600 g bt TR 1LY
afefrehengeatbohdsitgen g o2l with #épect o tHatHodwin @Mnip¢n pbsi@lon;
T A ROML M T R
sthe2pwith @istip bfosdd bhctelserotodify Fldmihg bo@sing 4ad a used blister
door in an open position;

FIGURE 23 illustrates a side view of the inhaler shown in Figures 20 to 22 with one
half of the housing omitted so that the internal components are visible together
with a coiled strip of blistets located in the housing, the actuator is shown detached
from the housing and the used blister cover is omitted altogether for clarity;
FIGURE 24 illustrates a partially exploded petspective view of the inhaler shown in
Figures 20 to 23;

FIGURE 25 illustrates a fully exploded perspective view of the inhaler shown in
Figure 24,

FIGURE 26A to 26E each illustrate an enlatged portion of the inhaler shown in
Figure 23 and show the various positions of the indexing wheel during operation of
the device;

FIGURE 27 illustrates a petspective view of a piercing head module primarily

intended for use with the embodiment described with reference to Figures 20 to 27
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FIGURE 27B il lustrates an end view of the piercing
head nodul e shown in Figure 5 27 and 27A;, FlI GURE 28
illustrates a perspective view of the actuator used
with the enbodi nent shown in Figures 20 to 26 with
t he piercing head nodul e of Figure 27 nounted
thereto; FIGURE 29 is a side sectional view to show
t he passage of air through the piercing 10 head
modul e of Figure 27, and FIF&9RE 30 is a side view of
an inhal er having an endl ess | oop drive according to
anot her enbodi ment of the invention with one half of
PreviMelusianglse bawseddvitlpany eftbalpréiensiynilestradd embodiments;
enep ; fdi b S I en f the inhaler . _.
acc o?gszr?%%ti lg&?ﬁé 4 slrllc\[/eZ‘;rjll%"i9 g? Q}% ﬁfﬁﬁrc%n ohol‘3 24 g’r?dl‘)lgeas"ill\ﬂnwf‘ Ho Figure
fBference to Figures 1 to 10. This enbodi ment provides
IRl : i Lation device at, i ndexes
B B A 138 e o P Bk B Bt ot & Flpse
Flutnhethore, the actuator both indexes and pierces a
' r j st rok or_directjon, of .
TR B s b BB SR ety it Tombodiment
thoaini indlgures?dr o A6swishdrpiérningilgud enoHuRrofiRifiat €7 ndounted
acgrerding to a first enbodinment of the invention
conpriising a housing 2 to which is pivotally nmounted
BICBREPRtion si8e saktioag) view & shive tHealabssghbNGE cheb@H fhe pid¥Bing
£ anﬁiﬂégﬁih8%§5nﬁu@ and is pivotable between a
cl ose p03|€ on, as shown in Figure 1, to an open 25
PEsVREGN, is asids hiewrofian ikhaet evihg atn(bn@féis.ﬂloaﬁ Fese a&&r@ng to

[ .5 1in rally formed with and upstandin
PR el BL B fon S e R Be g B B vafi oo
prol dutigterndieomporidaps. ece 5 when cl osed and prevents
contam nation thereof or the possible .ingress of dirt
into the housing 2 which could otherw se be inhal ed

Anthayt Glrri’c&)ddmlft ©€ thei ishals&ﬂ:;:oﬂﬁlgﬁa;&h'b mahe(?n %vlln Se Jié&&ﬁu(;uiﬁgich
for us it strip,6 o i sture .proof isters (see
ERgarE o Pt R Do o R R VIR aRlegRE o
ipbaletérredevire dhadndxts £ral pirebakh Bliéteusindode Rah) h&hab: 6a

in.the strip 6 co%Bris s a generally hem spherically

n .
‘eisdfe o el e Pogt Ree AR Sl e o ook

padircatenbf sotireal ofsRab@Gatb t he pocket 6b to

Referring now to the drawings, there is shown in Figure 1 an inhaler 1 according to
a first embodiment of the invention comprising a housing 2 to which is pivotally
mouanted an actuator 3. A cap 4 is integrally hinged to the top edge of the housing 2
and 1s pivotable between a closed position, as shown in Figure 1, to an open
position, as shown in Figure 2, to gain access to a mouthpiece 5 integrally formed
with and upstanding from the actuator 3. The cap 4 completely covers and protects
the mouthpiece 5 when closed and prevents contamination thereof or the possible
ingress of dirt into the housing 2 which could otherwise be inhaled when the device

is used.

The inhaler 1 is intended for use with a strip 6 of moisture proof blisters (see Figure
13) each containing a pre-measured dose of powdered medicament for inhalation.

Each blister 62 in the strip 6 comprises a generally hemispherically shaped pocket
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~hermetically seal the dose therein. The strip 6 is

preferably manufactured fromfoil lamnate or a
conbi nation of foil |amnate, such as alum nium and
plastics material. 5 In a preferred enbodi nent the
blisters consist of a base and a |id. The base
material is a lamnate conprising a polyner |ayer in
contact with the drug, a soft tenpered al um nium
| ayer and an external pol ymér -l ayer. The al umi ni um
provi des the noisture and oxygen barrier, whilst the
g;lyner provides a relatively inert layer in contact
£7d ¢ flat prasguratdeid 6t ppyseanedilnhentiserladnoi e dodtet b ts0
h&adeticii " 10 Coiont blist.er shape. ..
e e P o Sate R TRORE PPl el g PR o
I3piRAte o5 2 serbinkeprab! fodurhinets such s himniginim at @ pladi® thtekial,
material is a piercable |am nate conprising a heat
seal |acquer, a hard rolled alumniumlayer (typically
bz poderredrnetodiment thnblstére cnmdistlcdaduer addaylid. . THheasbeat
S6akial i | 1 he ol ynmer |ayer q he base
T B nEbe 3Rk e h B aRR I RE R GoREl rih dhe e heot
teg1pgesidyateminiuay biyed andeorvxaetal wolyne: Mg edrTig: dlnaloids pR&ides
[ - [ RVC). l.ypropyl ene (PP) and. .
T S ¥ e, R B S peohidel « iltiverape oy
Ingegtest withrthe drmgf Soft térhperkd aluehiamead dwdtlbs@tiabittdd® be "cold

favehn . .On.heat-sealin he .t ayers f PE
Te] t a%go_ \%\)/Efls&e[t LRGN O TRSY éﬁ‘ttf‘rLén 8%‘\{,}% r’h};ﬂ oW Kﬂ%é‘?er layer
prayises eddititrel bagbndsoid thHedamingpi CEHel 134 @itegAtiEH piercable

L ( oPA 0 The actuatqr conprises a | ever
DK A SR e Beal B0t Py ot o (HngO-
Purothédabhé an txibmal bt qieelfe0 MR hoselgpsE bbAR ShRWN

and 4 .| an open position shown in

' ' 2 .int )
el L OIS e PR e PesfieiGiimelss gnnode g 2
Hrdgmemlapger tantect &ithitae divg ihdudepaly vinyRcHb@ALPVE)TETber

LS aj r ,of . 25 piercing heads t hat extend
R L) B ot P B e I the Rttt P B e goat acques
gl Geddil Hp@‘;?l“mh‘aﬁﬂa [ﬁﬂi_ﬁ]&trﬂ?teﬁgf PE. |Ordhiﬁ€-s%ﬁ1ﬁ§, tgL kﬁ& ENers

ed within, the housi i medi atel y behind the
Aaf‘é?f‘ %uu%e g Ehfﬂte 2R BB ??ﬁ‘é’“ﬁﬁ“é-‘%g}‘fgeﬂéﬁagnghWW fpidie
thpicdlysedenbeldb olyaidide @PANence to Figure 30 8A. This is

i mportant because the openings that are nmade in the
lid 6c of a blister 6a nust be of a sufficient
Theogsras@ct t(ﬁﬁl:&ls_eﬁi baendith Bh Ech &fdolﬂpt;tgll)t RSunted to the
fgge-EIOM/q& .air thréugh the blister 6a and to ensure
YREEEZ P BEPle frdo FApi ofP “Rrsa@oBtoR Hovtst ingdighres B dud 4
istefat oy foRtiodishéw @M BigdreCNNAIRYN GRELN f&&ﬂtFlé‘litL 8, & housing
zﬁybstantlal&y all, of the dose -18- N

a5 an aperture 8 therein to receive a piercing member comprising a pair of

piercing heads 9 that extend from the lever arm 7 when the actuator 3 is in a closed
position and penetrate the lid 6¢ of a blister located within the housing 2

immediately behind the aperture 8.

The shape of the piercing heads 9 will now be described with reference to Figure
SA. This is important because the openings that are made in the lid 6¢ of a blister 62
must be of a sufficient cross-sectional area and shape to promote the free-flow of
air through the blister 6a and to ensure that all of the internal volume of the blister

6a is swept by the airflow and consequently that all, or substantially-all, of the dose
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Is entrained and carried out of the blister 6a. Each
piercing head 9 conprises a generally "H' shaped

el enent having a flat blade-like central tooth or
primary cutting elenment 10 and a pair of flat

bl ade-1i ke end teeth or secondary cutting elenents 11
extending laterally across each end of the prinmary
piercing element 10. 5 Each of the primary and
secondary cutting el ements-18;11 taper to a pointed
tip. The pointed tip 10a of the primary cutting

el emrent 10 may be located in its centre i.e. mdway
ihettweeed tddecas&abmﬂarfyhchlﬁdtermg Eh&maa:tcmg]lﬂmd lsepeikes o t

L T T T L T
cmmtalgoeﬂerhhe 1§amdemzyofmae brauagke Etﬁff&ﬁﬁﬁorls]scbmlﬂy tdieng

Shgle PEERTARY pAOALAL AL LT L el XIS 0

Ezafchaqfphopndnaqfanﬁheccpidefywu&glgraad@&10) $1 Bler BOL PBiktQip.

fhe f.oi | ght of each secondary cuttlng
1 eRRRES “i’ g%ﬁ’f”f’ﬁ%twt% § &t a7 he leqasedyp ifsipgntre

1s.=.eaﬁmbqr1;etwwtthe Bg-oaliagRbitg :Eﬂenﬂ:'h@s At HheveaEmfiedght
%F t he ed of the primary cuttln el ement 10 where

éﬂtﬁ%ﬁ%ﬁ?‘yﬁ’é s EFHParYRuEIFPAY B Wnidat ¥ pented tpelde is
cﬂﬁ{éh to_oddofOthBeEcondh® padtinf 8RndehR 14 BRa &fe SehEr REIABEY
cutthgnelﬁneg% 1 Oa i.s therefore above the  pointed
Bt 1datds cSPmPIRn SEISH FRIFCIEaCPILRG Pitreing itbsn the angle

cmppkhat:h bh thelfibRBihea & Lsindg nsixsﬂemhelfaﬂslr&%mgfat oP@sh of
[east initia the first linear slit in

P FOaRAT BRTBE G e Bruthdaseaniriey teuttd ?rfgthe secondary

k@i Benkd 1 DRRI AN B Os AL hAdhR 28 BeQVaded bNBRN: Lt
éhe bllsier The topsedgegﬂﬁf eachggrlnar é} tikg

SRGH dArPeEUbeiRsiRaD 28 Terday Tuting el&F*é‘“§Hé’r’ﬁe‘ﬁ§'d et -
Ahabirge bhﬁl’:ﬁdttip ERSHH he pEBRL a&&%&%e&t ldahﬁtﬂeké?ozﬁcabe;e the

a.blister 6a. As can be seen in ure 8A,
ROMUSH R OHEITERS the ssrenday Fattipe ekc&zsﬁtSpﬁ 1esf°Ctlhﬁ'gthe EiEdty0

d&@t&lgadléinédtqm sORPOShisert @A R fe dAM ARG Kbl Bs1k 20 Rk ﬁda%
ver. arm7 to enable 25 the fliow of air through the

b& Pre Pitheit Y thh aeceef*armcut% elsmestsel! Bigin/foacutitee sroprdlinear
dede thoblihg. [ t@ﬁ e@éestﬁ%am 15:?5:1 280 sg\'!otnlaaxtyn:%t tger cing.

menbers 9. The primafry cutting lerent 10°i s attached
%T*ﬂﬂéﬂ& litere shaspined do sathiptsm tozebilyafene tretegad gntite Jid 6c of
Lbistd:13g. el enents 11 and the primary cutting el enment
extends across the aperture 12 and so is not attached

directly to the lever arm7. 30 Figure 8B iIIustrates
£ Sh {
I3RS R Ll S ALLSEES G040 e

bﬁfiér‘)@lpﬁ@né Fromepproshe ddgs of be dpwntrh 12@:& elreelnv;ee atm 7 to enable
the flow of air through the arm 7 into and out of the blister 6b via the holes made
in the lid 6¢ of the blister 6b with the piercing members 9. The primary cutting

element 10 1s attached to, and is supported between, each of the secondary cutting
elements 11 and the primary cutting element extends across the aperture 12 and so

1s not attached directly to the lever arm 7.

Figure 8B illustrates a short section of a strip 6 of blisters 6a to show the shape and
size of the openings that each of the piercing elements 9 described with reference to

Figure 8A cut in the lid 6c of a blister 6b. The primary cutting elements 10 penetrate
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Figure 8A cut inthe |lid 6¢c of a blister 6b. The
primary cutting elenents 10 penetrate 19 the |lid 6¢c
first (point Ain Figure 8B) and, as they enter the
blister 6a, two linear cuts or slits are nade by each
of them as indicated by arrows "B". As the piercing
head further enters the blister, the secondary cutting
el enents 11 penetrate the blister 6a and further

i near cuts are nade at eachl%nd of the linear cuts 5
perpendicular to the first linear cut formed by the
primary piercing elenment 10, as indicated by arrows
@' lid Ghese(poiitA habiguie8B) hd o6 tthgf entéradt bigef (IiaapoSo figa .

foI back .into the. blister 6a as
6P§r PG e B IR L T eh RSP PN (15 é she pircing
'ﬁh@s@rqueem«trl %m&m&g%e?ﬁﬁnag@&¥®g®eiﬁtMﬂ JeRGR ﬂEfQS
0 ,over (0] 0O e surface area o
tbﬁ%er désa n%l}d téerblfqegi rel.}.ts mﬂfgiﬁrat é‘}&h‘rfﬁ’gé’ tpchh{aeﬁ;é cuts
@nﬂp@diu:mntto 1Re 6fst Hingurcet Botmel b9 thd pSkaeey 1&1@111@%%(:&1? 10, as

ma d%pd t he gg ers open an area of 29m2°- which iI’s
eqU| VAIRATTS 4300 OFSCtHE Reus fhscdlest abergrtingfdapslga thagare

$éldarhbach idftb Gli¢ Blisker 62 £ANEPic dgl 1$eaB :9V&J:ékls Yo 6 A6 *iﬁ@'bﬁs‘i’er.
encl oses a Space

e si.de og (g% hOUS|%%6?
r ef:sé: iR/E& BEAB1”) AE IRl P ERLRIng ogesipgs that extend @paé@ to
EoMaiighe sutbicaash OF 2 1id dedbfbab@sipbd. Pé: LG %?th@gnf%odment

e wthin the cover 13 is large e ough
8@5&5&%@7&&}’6 Rlistey lig afeads ééfé’a‘ B4 theagrigrcey opkepe ma a?nﬁ 9me’
rhichsd edudnldny o #8%idTltRe sbkShRE oFHidNdlS extends from
the housing 2 and facilitates renoval of sone of the

used blisters 6d fromthe blisters 6 that remain in

IA.hehckb&UEll Flgurd 4, Iw&rmmep@ma@g&m@d o ahiSgak f}é th§L§£s§n
e blister grip 15 1s pressed against t

%pg:asrﬂma&ﬁ tq fecgiae Weediblistses ¢l shat é‘ie fed ingo 35d amzem@ugh

ssldewainl thokvall € thobsisE 2 Thd Bface WidliPhi &ﬁ‘r‘é} i
used bliaters 6d cans?%én be g?gsﬁeé in the ﬁgﬁ&ﬂ§%3$%%h

BY FCAREotr Salirutsy wiet hbtres ibddhsrsimt andigoym lﬁﬁlhenthgﬂqmdue

BM&%:@WSH&&IM? PR R RGhE 2Qhd tf'n;@hta&ls 'rcﬁ{u?&al sf %dnpe 8 the
a&w would tend to pull it out of the housing

gsrsfi9/res thpblisten Sihttemaintip e h@wmz é@oiem@nah
YecBYS of Kde@ %ﬂ!ﬂte;shﬁi 'tmms@err g;]1 1|Sris Efegéér 16 i th% htrfpeﬁ
are no enpty blisters 6d udl ng thﬁo S
R dwich l‘l:li’f‘gﬁ?“él tho Blistep grip|é P%theh?a#“béexﬂ tlafchwﬁa@éld The

¥ 8 e BB FANRED B Bsth MG 18R LYe b now
asseé ;%rough tﬁe s| ot 1fn eﬁﬁ%gﬁgﬁgqih%xgtﬁn1053nd

ﬁ‘F‘faé‘ieér‘V‘é%"i‘-‘b inpgvertently ddasingriadse foragan tist retthéingypits bfithe

gh't 5 a n&to u o) nable 1'-hee
A2 s S SR B R ST R 0

{lﬁ)@r térqeé&qqt@msgfseg:rqn@l/\mé@ thi@ggh the mhaler 1. In Figure 10A, there
are no empty blisters 6d protruding through the slot 14. In Figure 10B, the device

has been activated twice more and so two empty blisters 6d have now passed
through the slot 14. In Figure 10C, the blister grip 15 has been pressed against the
housing 2 in the direction of arrow “A” to enable the two empty blisters 6d to be

detached by pulling them in the direction of arrow “B”.

It will be appreciated that a cover 13 is not essential and the used blisters 6d may be
removed as soon as they emerge from the aperture 14 in the wall of the housing 2.

In another embodiment, the inhaler 1 may be provided with a cutting implement
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It wll be appreciated that a cover 13 is not
essential and the used blisters 6d may be renoved as
soon as they energe fromthe aperture 14 in the wall
of the housing 2. In another enbodi nent, the inhaler
1 may be provided with a cutting inplenent -20- (not
shown) such as a bl ade or serrations against which the
section of used blisters 6d to be renoved may be
pressed to facilitate their®etachment. In a preferred
arrangenent, a blade may be nounted to and extend from
the blister grip 15 so that when it is pressed
Hpais kT tsheh ?‘FomglﬁﬁngQSCirltatigm sgaiohewhich ithe @dtibo6Athed blisters
betyse L d. the housi
ot rnrlacd dap b el fbBef iy MBRRR PEh Biesired o
Fgement. e hadberay ;besxscwmltgd w ztnld eatetnalfe}rm FheSlﬂﬁQJr gdpavnd that
I moun so that
e A A b L B P Mot b
blsstrriphé anddble beus(dr@ ach manomazsemlfodnhemsmeu@hﬁ& Pay
6a are used
B Ro SRR e AT S BBe Hop s B P B T 3PS i Pt the used
bleﬁr,@ shiipe$d inay h@woanb sefler &blae bte@erﬂbmdl 4@ wAlble from the device
least onme of the u ed
B BPABIPAL b A Ko B R PP ah e baveeion of
Wktstdrs pa mulsedju[blfﬂmms ifi emmo kéepi the devRed AldilaNGis POWiKIL, it

, ousing 2 co ses ener al
‘S)?? P.éct%}" g"“!ﬂ Aped Schah th%‘ itg Porare et Sessrd blisters
cmﬂ@ lgtqempveﬁ frbhnl bt @esicE&whAG RinGRA Rk Rt WG o idHuSt. 15
measured dose of medi canent to be delivered using the
inhaler 1. The leading end 6e of the strip 6 is
Refemingenvi to Rigdak ISSﬂerhoﬁlaeg 2i okfplrisad $endhilVBj16ArONE Baped
ah)g; 90 & re celgeegade)é ;341{ rical cj_taw t 22 ‘adj acent to
'n” conmTunl catton W THERE PR gach, ‘ioﬁ‘tf’tlﬁégapre'
mngedgioge afgedinamdiitab be Seliaiat @dﬂ:lgythé eafley@dTRE leading end

ed _b ter feed outlet path 30
AL Np W8 Bl iy KBS e il egn S5whioh opeasad o =

gelnerallf) c;dqnelntall k:e\nﬂyéQZI Adjdcher toalnt i torhM@nRNUS Bh the HBure 8
shown_in Figure 5) that

| gﬁggpousmlgtoz %ﬂ%s‘fl ﬁs‘P?(%&%'i&feCWfé# A igdeyng vhesl @3 usqds

‘trlmm\f&tdl ontlat pak be dxieadd hem @ER)IRMeka Qhvil ¥ HRUSIARG, %%e

' hl e, acc the inside of the i'nhaler 1 to be
%b?gﬁﬁg' £ ﬂnggmg“?Pééﬁ strip 6 25 of blisters to

be inserted therein. However, it is envisaged that the
forn1 di sp osable unit in which case a

evi.ce co
ﬂi ¢ {hgoBE ﬁ My er6 6EH‘H"”0’é‘ Figiraoe that forptieartdefithe bousing

o l]PIi:delngSﬁle rEBYat i PGn $vABly GAYEHedRE rtﬁféi{&%ﬁhld%r i Eh%%%ﬁ’mg 9 to
%@gé once the strip . has been exhausted

Aecepgtorthe Hw.i:leaﬂﬁéye inhgler élt?l"bF pé;agyzdg@ e{uﬁ:ée a fresh strip 6

JEGliStefsUGHe QR e d thtReid] eMbe@vé"i‘ nlid Jﬁ%sﬁ&ldqxit (L Yedi¥ould

separate conponents nake t
form a disposable unit in which case a strlp of blisters 6 could be mounted in the

device during assembly and the cover permanently attached so that once the strip
has been exhausted, the whole device is thtown away. The simplicity of the
construction of the device and the relatively few separate components make the

device very cheap to manufacture and so a disposable unit is 2 viable proposition.

The indexing wheel 23 is a generally cylindrically shaped member with a set of

blister receiving grooves or recesses 24 exteading longitudinally along its outer
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30 device very cheap to manufacture and so a

di sposable unit is a viable proposition. The indexing
wheel 23 is a generally cylindrically shaped nmenber
with a set of blister receiving grooves or recesses
24 extending longitudinally along its outer -21-
surface parallel to its axis of rotation. Each groove
24 is shaped so as to receive a blister 6a therein as
t he i ndexi ng wheel 23 rotatéd,- as will be explained in
nore detail below The recesses 24 are spaced at a
pitch which is equal to the distance "d* between the

. wfack pafall¢igs 1t®fax1& op&ttﬁudﬁf Hakh %Ecﬁ‘fvs 24 @SsHaPed 6L L@ deleive 2

exi ng eeI 23 rotates,
BEELIE hieint b Betie WREI Do e fropiiberasehingdah aore
detafil bdver Thﬁh&cd:sﬁd;@(ﬂ g spreeeht 2 §1t¢1§w&uhh£ WPrd Raldistance “d
m% % éﬁlgﬁq}e in. t recess e indexing
ated arﬂ”r%o‘i &fegs aw@ﬁai"—é ip Feguap &3, tsertbates the
axslexmg kvhbré 23 emptea,l an:&fip i6rexeBaih gt Aigh thebmter (104 FRABNGna
e % mﬁ qg ﬁﬁ&g% tg rotate in response to
?a : aesing el 22 fs s S%t?ﬁadﬂewﬁﬁ?eﬁ?FéﬁlﬂF&F@%e?40f
&een&exa@ wettee] 10ditiRe d LAnRdiane oglmltfs WL JehRELOT 25 T30 be
th the actuator as will shortly be

EX 1[) da.t [ Oon g 1
ST R8T Se R PHGFN L 958 ths ‘eprgoarhasl 2dde ebtpte in
&hptpﬁd té ﬁﬂmdiﬁ@ﬂthé) lctaﬁoﬂﬂdn 8ne aﬂ&k‘jogefat&%t te-EBJSZS arelformcd

|ndeX|(g gl g? is a close fit in the cylindrica
CHUPE SPOBCs et for copBeratien ity the actustar &y wilbslbriy be he

- expligaddneachhiesth 232 oaldisRaGh a?&da&tl}eghagéd ia%n?&lf.lghy 26 and 2

Lec eld in the recess 24 oppos

ﬁ‘*ﬁ?g gQW%uF’ng TPt i? Fiope fisinythe sylinshicelfcaring22 so that
ﬂhed&ie mg s\eheay hdld ByQhf ﬁﬁﬂxﬁg%&hfzspangfea% bﬁ&gxf Ga 1§ spugly
t hr.ou device. As the indexing wh é%

RIStk oy Arerrrsir Bamserdetovotes au«yng for

ﬁdentd’fehdJﬁlﬁdxlbg whtencfe @&dﬁﬁ& Qtr»g%@mteuw '&Hgg%ﬁ B8 device.

t .14 out of the housing 2. rive pla
"3 %‘éﬁ&%cxﬁgowhea Foiosrteu ghguted digersdd athéed et the pavity 22

doveh @RNkbESlister 4 ShEh Y€ aR@W Hael298 JuPbs
cooperation with t%% ra?chefO%§Eth 25 onuthedfﬁlemnﬁg

wheel 23 during rotation of the actuator 3 fromthe

QeiRe bRtd 118 depQR8 FdA0S 14 dinl Nl oe U
Jé{}t e?;?altl é] o{?rred in thed gﬂ?l gle &1 a?gkﬁz’egl % %ﬁ%ndscames 2
VEPAPLEE Sesron fpperapierrtion Widy ﬁneaatrcbsq tmtemsmn the mdexmg

WHede D2 TR %%og%fftﬁ@thBP? fztoGFthquI \ég tcp € cl?sed pele dxtlon The

upst ands. 25 The nouthpiece S 1s In

Gme (P2¥h a8 isdviegrally Farmedfin theedrinetplate éVa By amtdng a5 slepds slot
hERm @8erih deildiey a0/ ARPOTLS £ K8u B6 R lilealL.omABL oD

the piercing heads exten The 1n erlor of
‘ﬁﬁﬁ?ﬁhlece can be seen fron1the Cross- sectlona

The mouthpiece 5 is integrally formed with the lever arm 7 of the actuator 3 and
upstands from one side thereof opposite to the side from which the piercing heads
9 extend. The interior of the mouthpiece 5 can be seen from the cross-sectional
view of Figure 9 and is divided into a primary and a secondary chamber 31,32 by a
partitioning wall 33. An outside air inlet orifice 34 in the sidewall of the mouthpiece
5 close to where it joins or becomes the lever arm 7 is in communication with the
primary chamber 31. The primary chamber 31 is also in communication with one of

the apertures 11a in the lever arm 7 that is formed in the vicinity of a piercing head
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view of Figure 9 and is divided into a primary and a

secondary chanber 31,32 by a 30 partitioning wall 33.

An outside air inlet orifice 34 in the sidewall of the

nout hpiece 5 close to where it joins or becones the

l ever arm7 is in comunication with the primry

chanber 31. The primary chanber 31 is also in

communi cation with one of the apertures 1la in the

lever arm7 that is forned-PA-the vicinity of a

pi ercing head -22- 9. The secondary chanber 32 makes

up. the main internal volune of the nouthpiece 5 and

% éf hie seeasirirbembeol? mikds uphke oiahlenteam wbum& df thb moRthpiece
SShe RS L Ur nds r.o

e o B Bl Lo RN RS g R (R Y lroiirary b

PHEMSseYS Siends throuple tiequoindming eihiher co%’mﬁm:ate @RSitEary

dbabeMq LiRco arent e bllster

strip 6 th ?g%eg%%tﬁﬁ%éw RG-S %(fjortrﬁ%soﬁlé altﬁ" FOfPe PPpignt.

di sposed within the chanber 20 can be nost clearly
that the

- t ed
'ﬁ'ﬁ%ﬂtﬁ Q%' Exleq}fxs%e g thiy %h tE%dcgthr e tgglgvy%mqﬂ:h iliis disgosed

coi'l t he er-s
vvﬁaweer clagmbsp2@ hat bd fest dhilatl§ b ifHigye 6. Wivkhill bePhradiaicn

[lingfor [ | eadl ng
G ReDE RS ol (Y 2 5o RE PiiEin g Hmbrs D3odus the
blilyest stm@e(xwdlgunmt'méhn &SPCFIQE ad €§u1#IQ f%ﬁ@‘iﬁﬁlledrtett@é Fegﬂnggd ge
t.her tha ue to rotation
()te h)? tfl@g?xa 6llalthe m% va'hgcg thj’ﬁé ttr.Foxa yﬂxég v f:cg 26 rekrteded
Mﬁth an |ntegrally formed resiliently flexible arm 36

TOREHR A%k i B BT cilerohin s foraisibn gt e

_' ameelhg ﬁ:@m\hlht Bhthe Sotdig DBG1PVIEEH V)th @n %ﬂegﬁﬂf ffRfhed @e?s1herr]1ﬂy

W in,. gyre 6. Eng enent _.of the paw 37 with
eX| ng (825 WERrEteg Repe 37 Flﬁﬂé‘?frﬁﬂlyvbﬁ%’é‘ﬁ ipgng pHhe

rFCGF%E iofithe iAdex@dgeabe] Pb whad is1pst @J&d iell b9 NHLRR: dz[ l2¥ €hown in

7a_whic a e ar. to push the paw.
Bl 5, BdReren  BEBRIGY arfE e cHaeoh bl 25 prsaeact e
lmdedeng meMﬂe&bmzﬁtMQnA&heasagwm S stzhdd BRI B Sre e 272
pawl 38 is deflected

f OSI 0. When t he

hlr{%lmnlgﬁg S tgg ﬁo P?Srz?etth?‘gt@rm’él"lf ithe Boess e allgyerotation of
tirindedng fvheen2BvehedQlis hdt@atdr 3 TghrBE @O RE f&f}l oisen %oﬁﬁSQ nd
resiliently deformable anti-rotation

provi ded on the housing 2. The second antl-rotatlon

W)}&&M th8Pahn® 3 delBAted HoMAGRE 1AQsst e [&%s%' &935 ﬂﬁ@?ggﬁﬂed

er 41 on the actuator
fﬁ‘i ﬁ‘eq&“é‘tﬂﬁ T affventthis 2 serond de%ltﬂﬂﬂ@fdf:fqﬂf@able @essofton

¥l 39e m&éﬁwwmﬁﬂs %3TeT t taac
Pbﬁ?%ts §9P|r| S thertéfore 1Inockelclil %E?%@g%g??t?g%d E\z{vgﬁhg am

dJBereon which is engaged by a cam member 41 on the actuator 3 when
the first anti-rotation pawl 37 is pushed out of the recess 24 of the indexing wheel
23. The second anti-rotation pawl 39 is therefore locked into position and protrudes
into another recess 17 of the indexing wheel 23. This prevents the indexing wheel
23 from rotating by more than approximately 45 degrees and so the sttip 6 can only

be pulled through the device by about half a blister width.

It will be appreciated from the foregoing that the inhalation device according to this
embodiment of the invention has 2 very simple construction with relatively few

components. If the cap 4 is integrally formed with the housing 2 in a single
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into another recess 17 of the indexing wheel 23. This
prevents the indexing wheel 23 fromrotating by nore
than approximately 45 degrees and so the strip 6 can
only be pulled through the device by about half a
blister wdth. 30 It will be appreciated fromthe
foregoing that the inhalation device according to this
enbodi ment of the invention has a very sinple
construction with relativetg3few conponents. If the
cap 4 is integrally formed with the housing 2 in a
single 23 noulding and the actuator 3 is forned
m@g@ng end vhe dcchdrer frdUbhpédeegether Whe tid RALGH hp@ce beid piddcing

V he dri aw . 28 | anot her .
e s BhE P38 G S PR M e dgvice
dz'm <br: fﬁrrrli‘ﬁnll,lﬁrdﬁchs dkast #C5 @l tpulded GpAtiabhe of the
inhaler I will now be described. When the inhaler 1 is
not in use, the cap 4 and the lever arm7 are both in
Qpeahtirsedl heShkdlan vivm xwm ddsbieb R W EnGRY 8ihSler i R€not in use,
thUthgi%fﬁgﬁ and t Ev&g arm7_lies eneralkg&
SiPhsen EYHE B "tfﬁ P&iRyed PosIHPR it Whichithy eaprfyycovers
the aﬁm&ﬂ;;&xtsem thg ldvlar ﬁmgh h&sr@naﬁﬁgr ta%ﬁ@st 8hd §1dd H€the housing 2
usted blister 6d

“(‘g*l % Hg %ﬁnée’ffélP i ogglptéF en¢rartg 84p gheplpusing 2 and into

CRBELLAY Bﬂduk{édUE&eﬂw@Edﬁqﬁﬁanﬁﬁ&?%eI%Q @t 2 %.aﬁuk Bdgxi ng
wheel. 23 ag jacent to the aperture 8. The first and

QBN IRt the PP hreseHRS oévheslgda«véwheel P3tdrtes tothe

aFybﬂurel NAdBX ifFg M&@&or@&nh[}o&'ﬁ)ﬁ%&xw@ 3‘7959t ﬂn@ﬂen@?&’ta§9m of the
cate thE% llister in position. \We he cap 4 is

BRI Reeh 2 M fither dihrtonaad SBéO%fW{eéﬂlS'iehtﬂopqer@n
position shown 15 in Figure 3. As the lever arm7

‘%'vo s, the drive paw 28 on the drive plate 27a rides
E FRIES SBEASIoHeIE7of 3 154 BREVSted Rt thsipepigipn shown

ih Fefulle ONAS B 1o a% 7t $1€oth, NHE BHiPDpa IR &3 d&pd ﬁge m rides
p1%atlon of the i ndexi ng wheel % occurs. Chce a fully

A TR SFCBPOHA S BE ORe b therfatrhepsedirauireiend Pf ghsriadgring
WHRL 25 daeEs PRNko 280185 the @ﬁfck&ﬁl@ Sl 226 uf da'&@ a rﬁﬁ[Wopen

section 26 and drops down agai nst the face of
ROSIteB S35 REThiF20er ds Pothogerin FiBuse 3« thadrias P%‘Pilezgd@# aeached the

dnQ Jf QE@{?a%q: RReKn 28 ahh @nﬁ)@ RO LA gaﬂé e Q Q)f f rcgﬂ‘esptoﬁﬁmg

open to the cl osed position, agenent bet ween
saPsﬂéér Pats thzsaSaﬂJd achretor SHptetefed zqk iocths eppasite dirnetéon figm

Wb epla %&htems@aabguoﬁtengadgelneéﬁbé&p&ﬁ L aLHd LQﬁisAbeerhe

| ever arm 7 i s not open toits fu est extent ore
shevlder %@fﬁ?ﬁ?ﬁe@etnéﬁqu vieglsZcto tptssé-tit will be 4rprédekibnyif the

m;gtmaas %4 L% hts QJS ms% GV Geifl re\é&nﬁ@% 2@10

not own to engag
gmsxq()nethegpdq;cpng Wbeqi ahprﬂgg@trpgzm BPé&ause the drive pawl 28 Wl]l not

have dropped down to engage a shoulder 27 at the top of the ramp section 26.

Just before the lever arm 7 reaches its fully open position, the release pin 38 on the
drive plate 272 engages with the arm 36 from which the first anti-rotation pawl 37
extends and deflects it so that the anti-rotation pawl 37 moves out of the recess 24
in the indexing wheel 23 so that the indexing wheel 23 can rotate and the strip 6 can
be indexed when the lever arm 7 is rotated in the opposite direction. At the same
time, the cam member 41 engages with the cam surface 40 of the second anti-

rotation pawl 39 and locks it into position to ensure that the strip 6 cannot be
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Just before the lever arm7 reaches its fully open
position, the release pin 38 on the drive plate 27a
engages with the arm 36 fromwhich the first
anti-rotation pawl 37 extends and deflects it so that
the anti-rotation pawl 37 noves out of the recess 24
30 in the indexi ng wheel 23 so that the indexing whee
23 can rotate and the strip 6 can be indexed when the
lever arm7 is rotated in t##é-opposite direction. At
the same tine, the cam nenber 41 engages with the cam
surface 40 of the second anti- rotation pawl 39 and
Pyl drqm theriplpalpok bt inore then epptoxéndtbigthalt fiee Sidth Bf 6 blister 6b.
cannot be -24- pulled fromthe inhaler 1 by nore than
approximately half the width of a blister 6b. As the
Petherlewr m Tiis piybreditedk bae ks ichised positidd, @5 dpASE whed 23 is
' i eel 23 is, rotated through 90 degrees
tohfacd DS RS a2 rt oL o fhsEmet e Hin e gt pogl 28 and
thadhSulidr@7smothk detexidg velreel 28 WiiteKiegrataag!7 ie 3ota Mbith st
the. | egver, arm7 s rotated bac into its closed
BB%ie 4R Rhof 5 =hGi3iufin Pariu 0 T hvse riushed ve thsiigion!
poiddeeileckongithe iralexing g&&ietli N8 pleekT k? rcltqtbﬁoﬂ 3ﬂﬁ%ii£‘<ﬂa\l\x‘i‘]ng vlvheel
eel in. pl.ace,. This rotation_ of t I ndexi ng ee
e e A BUTES o iy BolitoRmmRtielidetaT tht spertice ¥ im the
hanyegi2at el y bel ow the aperture 8 in the housing 2. 10
In the final stage of the return stroke of the |ever

arm?7 back to its closed position, the piercing heads

B tha$igaltshuge wflbhd RReiraRabkaIb LR liver LAE 7HALS t8s ao?c‘adposition,
the blister 6a that has just

lggnﬁkgatg %hﬁ I“g GChOE _

S I HBR &G ntPE>HTETHE IAC PRELTHE Bith thext av§ingifeand pepstrate the

Hch@ efohe bligen@uvhbead Yudi Beed RALALO Eosiﬁ&h B/;tr hhle BN P heel
roug e

£@§§rhbed. 15 When a user. inhal es t ]
Fout hpPEdE o8y Y 4G ’ﬁ&!‘é]égﬁ‘f’é‘s FeY e bedegstibsdled in  the
secondary chanber 32 causes air to be drawn through

e blister 6a fromthe utside air inlet 34 via the
or hars™ é‘ﬁ‘é}% zlimﬁh &rfom?wgpgﬁ? P10 RO essEfgiegipa 1§ preptng in
thevebnadrficlamiba 32ndideatR o BY ddwOMBodBA KEBLs et 64 Aom the
Fi gre 9 ﬁgls @érfJOMIthrough 20 the blister 6b
°e“r‘ﬁq SRS HE v PEFHERFIERPE Re et the aitfloshopeningatiniiehe
levet @rch MgassingRNdaby 2683808k 2~ang Lot Pek %iﬂﬂ%&hm%h

tga&gentés airmg¥. The turbul ent airflow generate
fPEUGH st dPes comtpingd thpsia, ethish inctrred dnto whel

sebehdpiyshenBer B AEAmInhelins hopdeaggloner ate the dose
and create a respirable 25 aerogol The air bypass

orifice 35 in the partitioning wall 33 between the
THel tiBulent airflow generated through the aperture 11b in the lever arm 7 around

the piercing element 9 helps to deagglomerate the dose and create a respirable
aerosol. The air bypass orifice 35 in the partitioning wall 33 between the primary
and secondary chambers 31,32 reduces the overall pressure drop across the device
and so makes it easier for the patient to inhale. It also increases turbulence in the
secondary chamber 32. In a particulatly prefetred arrangement, the bypass orifice 35
1s situated so that the airflow therethrough, indicated by arrow “Y” in Figure 9,
meets the airflow entering the secondary chamber 32 from the blister at a tangent ot
right angle so as to create a cyclonic effect ot increase the airflow turbulence to

assist deagglomeration.
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and secondary chanbers 31, 32 reduces the overall
pressure drop across the device and so nakes it
easier for the patient to inhale. It also increases
turbul ence in the secondary chanber 32. In a
particularly preferred arrangenent, the bypass orifice
35 is situated so that the airflow therethrough,
indicated by arrow "Y' in Figure 9, 30 neets the
airflow entering the second@y chanber 32 fromthe
blister at a tangent or right angle so as to create a
cyclonic effect or increase the airflow turbul ence to
89s¢ dte dfeing Ghoren atsébn numB&- of A, theaidiaibiveel ihasy beepened
ti.mes,..the s
ARt i BRlip o L TR T: s B B0 S Bhose fb: gemaie
withinghe deticecdyads hirouly bhosexplidiadd. remain - within the
devi ce as has al ready been explained. 5 A second
enbodi ment of the inhaler according to the invention
msh¢omdoamug:@imd:esxf thdiatlaled daofitdg loatt dfven €S LHANESY bO
1 an n this.enbodi the actuator
Ty e PR Eafr b0 ey D ronGudh s cobegamiche
actigitors eOuplsd m the el cowdiiap t]ié‘@.oﬁt&?ie'c& sORRPLH1ARM:S pierced
an eca ) | dtfgf gextd unused blister into position
Penea ?h TS SPET BT BAFRF R NE GRS A ARIFdHYistes igo pesition
bér@stédhe Iﬂmr&r@ﬁﬂ\hb thessifg Gy e chf id daded! Thi¥ PrdviddseSice
% Qper at e 128 the user does, not have to open the cap
&t Br eIy 35 . ﬁﬁerff?easaﬁ’lﬂd‘é‘i Igfoet got haye ko qRer Precrp betere
Iib-b Srigethe aaﬁﬁiﬁf td fdet And pRr@9MlRAed view of Figure 11,
the inhaler 1 is simlar to the device described with
reference to the first enbodi nent except that the
Réﬁ:ﬁh@tto tieeddplaird vid &hEighiedaXinagnyiiaal is 2i3nilays t}Q%Olce
{esp Wllthttfh a toog h? gearv\,heel 40 which is attached
rtlthe PRUSXTRY iR &R T AmBodmentenrerythyy the apfchet teeth on
mm@mgml(eam kebedn feplactd1@ith tahsomlswgeswgee\pm Slhichds
L te ta ether with the gearwheel 40 in only one
rceec ‘i° He BYieFBe 3tedvie ¢ pee- géwwﬂé@b MrEh s (Ret Sthe“’ﬂ) 50
ﬂh@lt it @ndeRingReheOIIOHIlll B tald fo3ethkPRith MRl Sabifeel @O Inh(?nly one
ndexi ng wheel 23. 20 The actuator has a sim/lar
‘!'dﬁeﬁg?? QET9HPYy thergrareheelbaing frae wrrotaieint the sppesitsoliienton
Rhdve Tk iSRSing wiRdEF3.arm 7 Wi th the nout hpi ece 5 and
pi ercing heads 9 upstanding from opposite sides
t hereof. However, in this enbodi ment, the user does
T actehied GGk |a)émﬂ.la\f QBnJrﬂﬁ:u@& td O nadtor |3r§f{tﬁ@ﬁrst d %@H}npen@
Bélécprotrudes fromthe side of the 25 lever arm
BPRes DT et penbite thatgowhpisss  and piercingiheaidy O uabthgding
ﬂﬂ&ﬂ%ggsdeoade@ €hereof. However, in this embodiment, the user does not

directly pivot the actuator 3. Instead, a cam pin 41 protrudes from the side of the

lever arm 7 ad)acent to the remote end opposite the end pivotally mounted to the

- housing 2. The cam pin 41 is located in a cam track ot groove 42 formed on the

inside surface of a cap 43 pivotally attached to the side of the housing 2 at the same
end but spaced from the location at which the actuator 3 is pivotally attached to the
housing 2. The cap 43 also carries a toothed gearwheel 44 attached thereto for
rotation together with the cap 43, which lies in meshing engagement with the

gearwheel 40 on the indexing wheel 23.

As has already been mentioned with reference to the first embodiment, the
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housing 2. The campin 41 is located in a camtrack or
groove 42 fornmed on the inside surface of a cap 43
pivotally attached to the side of the housing 2 at the
same end but spaced fromthe |ocation at which the
actuator 3 is pivotally attached to the housing 2.
The cap 43 also carries a toothed gearwheel 44 :
attached thereto for 30 rotation together with the cap
43, which lies in neshing ed§agenent with the
gearwheel 40 on the indexing wheel 23. As has al ready
been nmentioned with reference to the first enbodi nent,
tohalation deviprpsc erdingriodlew sesend embp dinrrg  biso hhea s@g aitble
esedimential.sa..has ry si e __construction with,
rel at ikvel yld?éévgé% fgﬁé\éﬁgn%w& SRR it ?ﬁe@mhe‘:& 44 is
e hdermaltogethei witle greadab ynfl oieredudtog 8 ihREmwd tdpettRe with
820, the tor .3 is farned t ther with th
mut-‘?;;g?%%% L5 T eils b B TRub2 8 e rciogmet from s
Haviscle Sear theulfot pledicfmmem as 5 few as 4, 5 or 6
nmoul ded plastic parts. Due to the small nunber of
Esrts and sinplicity of the device, there is nore

otathe smadammbiet b partshaddanploery faarthbiigée Bserd Reh&bYtorage

& ' f.reguepcy that, it .nust be re-filled or
FRAHGLAE D At RHBELs Doind fallHRG o fredoengy ot maust be
yoridbedrrie replyedt Iconintinded 110 Biavdevices 3P @G §:¥sehPiddehbn will

f dr, 0d pmr t han 100 doses t hough preferably
Bt 30 e el ot SR ket bbb pectomely it
wilicbenmpble péheldalglbm&ehwma dg(&osamﬁlcﬁgoit%&&%aabl v tween 30

0] eac | Ster e et ween g an ng.

FRYIORIL e B o5k BT P hE besienn T 1o 41 0re. o

Hogeteo, (méfern by themgload iy @fthE adpioh HE148 e 535 En ARG st
| so that due to its 15

adtoowil appar en _
by bl 138 PR B C st cpscie s ¢ he
Plopkdigr theglenicaime e idhpbeibl diavall theBiste:s @dntdRed iertiiS ve
d _as a permanent|

c he ;housi ng nmay be for y
§28Red UE IR 6% P8 bartnnes Pafporery » Ropereerppented
dnicbsimritalpesveacanipdiing to the second ermbodi ment wil |
now be described 20 with particular reference to

Fi gures 12A and 12B. As can be seen in Figure 12A,

Dhentiéhef thafnkhberiaScdzliiag @6l thet o GhEbNAGNERMS Qtpd{]slgﬁbed.
.clear from_ the aperture 8 in the

act uat.or, 3 are hel
5 B HE e P rFerie T B HGACRh 13 g Foh be aredniFiehEsa,
el the agk43 ﬂzldsﬂd,tthépﬁﬂﬂxgﬁiﬁ:ﬂdg b %nctﬁg’agt(l%k3%2ﬁ held cleat from
referab%y a?qsgd_so that” the cap 43 can be |n|t|afﬁy
‘P SRTBYC P&t BiciRPEsing 2t emeigt of iy 2obpingt! Ipestst ingbe cam track

4ddg RB&B«_SapWSt iraeitard R ci2 mp\f@ﬂéﬁ%iy Q;aFLci] So At Pn%tcgr 4§ can be
.occHrrJng t hereby al |l owi ng inspection or cleantng ot
1piially pivoted relative to the housing 2 by at least 90 degrees without any

movement of the actuator 3 occurting thereby allowing Inspection or cleaning of the

€

mouthpiece 5 without pietcing of a blister 6a. However, when the cap 43 is rotated
relative to the housing 2 beyond 90 degrees, the cam pin 41 is guided by the track
42 causing the actuator 3 to pivot into a position shown in Figure 12B in which the
piercing elements 9 extend through the aperture 8 in the housing 2 and penetrate a
blister 6b situated immediately behind the aperture 8 within the housing 2. At this

stage, the dose may be inhaled through the mouthpiece 5.

As the cap 43 opens the gearwheel 40 rotates due to engagement with the gearwheel
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nmout hpi ece 5 without piercing of a blister 6a.

However, when the cap 43 is rotated relative to the
housi ng 2 beyond 90 degrees, the campin 41 is guided
by the track 42 causing the actuator 3 to pivot into
a position shown in Figure 12B in which the piercing
el ements 9 extend through the aperture 8 in the
housi ng 2 and penetrate a 30 blister 6b situated

i mredi ately behind the apertZire 8 within the housing
2. At this stage, the dose may be inhal ed through the
nmout hpi ece 5. As the cap 43 opens the gearwheel 40
I’r‘bbat}&Scaqﬂlﬂé H@w&ﬂ@ag@:mﬁdtof\hhé Bnd- b@y ﬂﬁﬂ:'hvm&ﬁhms:%hhe‘lﬂdemng

ause he one- may cl ut ch
‘r’fgé lggld Fﬁo “?trf@tﬁtﬁase Fﬁ@P eOétenzfg fdﬂg'é% grvhrd it rofated in
tlineﬁﬁaﬁlrélﬁtthHeﬁreﬁ&Qor&E dhd &% lgﬁ@rr&\da&ﬁlm H 6@0@1@@ at:&ion,
thiss first direction. once the'cap 43 is

b e pepria %b‘B%‘ﬁdtPé’S‘&‘PP éetl?‘tﬁ‘ﬁg ighalation dsiferdfabograpwheel
1Distths f2ked ed tm@utm@wﬁ&ll b®wb Bk Inrklaéytéunenmmﬁi& ¥k

é\}ﬁs ear é’g‘ is transferre to the ind eX|ng

a2 g5to gf“ﬁ*ﬁ?t ‘i"tf Fb(?taaf’fégteaﬁn dt wdhResappErsiatasicibat during initial

blovaheit Bahd Etiéﬂtﬁfrbﬁﬁﬁ%En ¥ 1D clob&s pRBIdUER a%tl.}at(%rh%hll first
(0] e

g ggre&iate that during initial = novenent
SR i e epgrermens of the eqmppingt ljeghe Fasm tragih €2, so that

ﬁﬁtlilﬁt:ﬁg elenWnkd 9 fideNi$led ob?opﬂh\é(l%%re%%dtbc‘lcﬁ H;Eo t}ée pos1uon
genent of the campin 41 in the camtra
i gPJPHE@ﬁFé?élng elements 9 are lifted out of the
aperture 8 and back into the position 10 shown in
E gure 12A. It is envisaged that, in either
ibBister thagie shksticmyodimsattoapesingl ot vHadqy owilddd provided
tahBe ROEIANY 2£d 21385 FASRE HHEQaeJn ah %L?tgr @anregc?a%he throu§(})1 the

bl i ster 6a_readabl e through the opening
PRFRIO8 HVASRY 58 dprtikmisehrant Meniiemtbe pu@ﬂve:d@fstsgest that have

b &isdboD@aN rddSAelirOthe WbALe. ﬁmv%dsrthé R&qdBYh %gm 10i:&1 dose
avoi.ds the need for a conplicated dose countin B

TRYCHAR MerR iR A1 fRadiin cerfrpanatl slyaicesd dltesetively, the housing
A8 BatILLa) ¥r p&ﬁ%llyhﬁb‘z'éw Gonla @rQHéﬁ%é?l?m\ﬁ’tEQ % Bt the

partlall formed froma transparernt material so

Pyfpber r‘P}BIéthScﬁf rerainpgingthe dedipmian qleptly petshen temigbehe amlls of

@k@@ﬁgx be seen through the walls of the housing 2.
%omn in the Figure 13, the blister strip 6

prOV|ded for use with the inhaler 1 of the .invention

v Ré Ry rgrde 4 LH. 5§ Jr%lf_c}t rosidd fok 06:SwiRd Qi 1 he{

frangible features to te the separation ot
thRdnvsnriee eyay b previder wisk bﬁrotthers, cuAlhtlarErﬂactﬂ qtbéryf;ang(hte in

@gtq'nls'tg rfat.lﬂﬂateh:ﬁc Eﬁﬁf%log lo? t}]:eel?ﬁsltlerse%d from eacﬁi Qe Altternattvely

[ister str Ip
or in addition to the franglble features, the edge of the blister sttip 6 may be

provided with notches 51 between each blister 6a to make the strip easier to tear.

Another embodiment of the device will now be described with reference to Figure
14A to 19. This version of the device has the particular benefit of being small in
size relative to the number of blisters that it may contain. Instead of placing the
indexing wheel in its own cavity adjacent to the aperture in the housing through
which the piercing heads extend, the indexing wheel is formed integrally with the
hinge, which pivotally connects the actuating lever to the housing. This frees up

more space within the housing for blister storage. As can be seen from the -~
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25 provided with notches 51 between each blister 6a to
maeke the strip easier to tear. Another enbodi nent of

the device will now be described with reference to
Figure 14A to 19. This version of the device has the
particul ar benefit of being small in size relative to

the nunber of blisters that it -may contain. |Instead of
pl acing the 30 i ndexing wheel in its own cavity

adj acent to the aperture i 3he housing through which
the piercing heads extend, the indexing wheel is
formed integrally with the hi nge, which pivotally
Serviegst thetdemica ot abdd tongpnlta e fcoil 6f hieadh 60 Bliftgss. Thi S
frees up nore space within the housing for blister
storage. As can be seen fromthe -28- draw ngs, the

_ Gefernng fust abFlguteOlWﬁd’i’l% dhet®isl shedrn afvo | @ﬁﬁEct@Q views of the

R Ei 14A and 14B, th
P SR B b i, BBl Fp i Siiapahe el 1 of

é@(ﬁtﬁmm@mcmd’urﬁl cbfﬁ}ﬂdbsﬂﬁi‘ﬂ&usm-grﬁ Haﬁh% 8RB tdrS2 in the form
§¥9hwe§a§é% he |Hhaler 5 the first enmbodi nent
RVt Sﬁ?“ﬁbedéi t‘hfab?%ﬁlgasd 2§ OpE §RGrA BRrjing

conprise

trhmbfeot:dmpnﬁseaa Ip@i¢ & paditThd Beddls VARl telB WIS thel 10 NEn 53
nd. A piercing menber conprises a

51 at one
%%# %C%? R PRETC ﬁi&u@eé&uﬂﬁwhe&t%wwrﬁzum 4 chpeqd
posiEBwithlbick leba e 53r1y1@@ sEpRLdddlif aéﬁ:st Ehetﬁb%slﬁg %SII %gshown
tuat ar. 52 is in a closed position-wit

a
‘é‘“‘:g%ﬁ] F2Py) ﬁi;P’ga T afitohat g theduoupiss S had froepsiratde to
&‘IYcr ds rﬁh\ﬂ‘h@m&@ST @hbd eHei8haldAs nbt fAR.56 IS pivotally
attached to the housing 51 and is operable to cover
t he nmout hpi ece 57 when the inhaler is not in use.

.1 kzﬁthtthe fifst bod sevadd %%@Hﬁaeﬁ&b% mgregg tb'ﬁgu g%glp{vﬁtﬁ ®he

F e ral, wi.th the | ever arm5

a or ”'fﬂn%tﬁ %‘P“%lt ithant Lignghlanpr sapicirovpr agetionsagaink elich He
5 dah fpe pﬂ‘a’ytﬂd he opba&ado aasbQpPReEsh LRicA il %l?é&'d% BEELLAN
ﬁ%% h |s aced In the nouth. The shape

Bt gt eam‘a“ttlﬁlé“‘a%%t&ﬁ WHAS t:q'ruewpptm Withiniipisiifusigted in

thke lctstsadtRdal Hew b Bigat OBS 18§81 OB ke Yo &ML ¢ 18.
It will he appreC|aﬁgd that th quetﬁb§ cggstfgﬁ% on

TORSGRIUPOSP KPP abmilas to e comnisnetisat diche stwashdesetilvadayith
ﬂ&&@ﬂ’deh&dhé/\ﬁlshancf ekere @ﬁgo&ﬁehgeanﬁ sbSb. f@ﬂge c?e.s%npgjdn of it

VﬁﬁfdlgFuﬁ so no further description of
1qe 1B e HéWéVCI%\%‘*&b? appirgcisted Fhaly eeapper e iiadezthg wheel
it A3t lb&h@m tehen 'tm&ﬁoﬁgvﬁ@?ceﬁm bhst%r ﬂ*\o 1e1:cgc‘i: thxe glfsheé Y be

fromthe reglon where“the blister Is

Rificed Broorpsupgortpd by xblistérsuppayt bhlpbéﬁt(ead Exgu:a 1D).i ster
support bl ock 58 (see Figure 17). The device 50

i ncl udes _an i ndexi ng wheel (not shown) incorporating a
Thet deise 5028clpges panndaringsvieab(nat sleady iteepordesci ihedt

e dpbinik&f @rhgpglgcah9 bgg}xedgsl:)’ﬂ%td v%nlgre erenceqo the first and second

embodiments, except that in this embodiment the indexing wheel has been made
integral with the hinge about which the lever arm 53 pivots so that it rotates about

the same axis as the lever arm 53.

When the cap 56 has been opened and the lever is pivoted from its closed position
(as shown in Figure 14A) into its open position (as shown in Figure 14B), the
indexing wheel rotates togethet with the lever due to engagement between a ratchet

mechanism between the indexing wheel and the lever 53 and so draws a blister into
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enbodi nents, except that in this enbodi nent the

i ndexi ng wheel has been nade integral with the hinge
about which the | ever arm53 pivots so that it rotates
about the sane axis as the | ever arm53. 30 Wen the
cap 56 has been opened and the lever is pivoted from
its closed position (as shown in Figure 14A) into its
open position (as shown in Figure 14B), the indexing
wheel rotates together with22he | ever due to

engagenent between a ratchet nechani sm between the

i ndexi ng wheel and the |lever 53 and so draws a blister
ahgnmentZﬁth hle iaf oA 5 5 Wt ﬂloda&ﬁ 1D fer Blstee s%&ﬂﬂlok@@@tf@&vcvcr
hentlpxglbcl!fSter sgp{?ort chk 58. However, _when the
VeV e 19 BETRIES T &° clogeEPode Sosh F’Bﬂg vPRAd doRRSE TRk te
deae Ithcdﬂefbembch‘aﬁisﬂ:t @ the BBsteOsthiP @eth@Ab € htioRENANSHY SO

ster strip remmins station A second
e Rt S BT Bn BT IE0RE SRE AN hepsyIBE egibachmards
mmnnlj}e mﬂeuegltvﬁedmamkﬁt@g a3 fhhal ?Jr&bf R rbhen bigdexX| tHlQplercmg
the return stroke

rin thef nal part_o
?“ét ?45“ el CERHED (B sReriiendd e BGERS tt‘hédﬁﬁé*ret%%@eds@ster
"mddqae @ ey fedy 10 Gntofatioh 8hA)ugB MedmBh ik ?Ie‘éé 57. The dose
is now ready for inhalation through t he nout hpi ece 57.
As described with reference to the previ ous

LNDREBBAIih refdien AQYitEEpBYud OmbBERIRAR! AlEdedict Ragber
1o recei vehé ed blisters. However, this is not

RCUBATRfeA chamber tonsctitetses blstesy Eoviyers fripisyroesstetinl aud

thé uiddebid@V B8 siBpGUle feld GudPfhe Wit s &L FkdH 8 dBY
1r?gtend fr mteyhe ggewtttjreuagal retstwv\hl c:c usge Bi %ers e

{PapExER] FroBY fre 3YestiG 2BHAY e g dliptsts Itlnebfe@g% offrby
I:Iulﬂﬁlgdh&ﬁ GhdieN chelige ad el Dectibe uﬁiru_ra@é@ Bynthte R odr 19%@@:awmg.

>

_ | e cutting ed%e may be serrated facilitate

SHEHHASIES Y DT P h Y H%tedt%tlﬁt willrhenqted that the

spigeigitediclirrasm beinp gudd badrand agfice tiemd %Y r&ﬁ H)!adts h@hlch
pi ercing heads, which are located in a 7 ste

%%k’ﬁ?téglﬂtbhsﬁerpw YeFBhss itiip P@RFifiPD-be appr eci at ed that
any configuration of piercing nmenber may be used

i ncluding solid or hollow pins as well as piercing
Iprillesaporesissbtbat #ay donfigumtipn of piercing @Embrcinayike used

ihaadidg eQidt J}%H@Qr}ﬁﬁ]&ﬁ \Iﬂhﬁas 9418:\%1 fbla@lle:! H({}Seqrc# gt is ALESHE o

to aid entrai nnent and dea gl o ration
ipgludppieaturds that sghercn ghaflewiof pirpgroghe blivey qomld)exttl:mment and

&ng%zﬁ&auﬁlﬁy f&aéxta ?H:l ﬁftro%%ﬁ@g%%ﬂhﬁgu%&!v %t%'tﬂt?b r 9one

HaFWé‘FFF |HE¥P1“&§FPGHV\M l?,lhrcngi head 68 thu@emavf btovmplbytai with an)o

em%dmén%to?th doltioB QW4 RAGEARY et eren
Fi gures 18 3 Lﬁdl ° %g qugeer ﬂOW JfGiSh & hE bitstex
will now be descnbed w1th reference to Figures 18 and 19.

As can be seen from Figure 18, the piercing member 60 is preferably integrat with
the lever arm that has a pair of apertures 61 therein for the flow of air into the
blister and the flow of air together with the dose out of the blister. The piercing
member 60 comprises a pair of piercing heads each of which comprises a pair of
secondary cutting elements 62 spaced from each other and extending in a lateral
direction from a pointed primaty cutting element 63 which is mounted on and
extends between the secondary cutting elements 62. The primary and secondary

cutting elements 62,63 extend over one of the apertures 61 in the lever arm 53..
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As can be seen from Figure 18, the piercing nenber 60
is preferably integral with the |ever armthat has a
pair of apertures 61 therein for the flow of air into
the blister and the flow of air together with the
dose out of the blister. The piercing nenber 60
conprises a pair of piercing heads each of which
conprises a pair of 30 secondary cutting elenments 62
spaced from each other and-éftending in a latera
direction froma pointed primary cutting el ement 63
which is nounted on and extends between the secondary
Euttt oine- et @nBny subidg cldrenpr dndivied ido $£€RAEREd cutting

cutting.el ts 62,63 extend over one of the .
SabbETE GF P R oBl Bbfh Sopoeicd 39e° hitn pomeprating
slememde he fitdtiang sﬁioﬁﬂ'&ﬂﬁtﬁg Gerthetd 6RG GRMER ufpiwraﬁﬂy ﬁ{g@ed
g&gqggn%ggfing nengrS.GZa, 62b that extend laterally

7 0mM OPposITE ¥PSES B PERAT e §eRtrtIPAgndeiemdhs
&8onddne cdthing incaibdr SEEOME poidk bilkg: K8 TRAMSd8dnd B3Ring! ©

upwar dl led away fromthe |lever _armand the

pr ’Fﬁ%g?@ Pﬁ‘@“@lséﬁ?é’ﬁfw FPteg bt sk Bhawcoriear y
cuttihg ElgmBRIIIER linddide ddwdrHiQ tHRArAlea B § @At {He%nt@ﬂ%iercing
second cuttj.n nbers . 62a, 62b of each secondary
E‘ﬁ?‘th@ Eﬁséjr‘@’ﬁ?n Pp i sidemtelilee Agfhary in Kigute 19§, this open
edmtretich Adwisedre AR tb MR Gbind GWAlHs 8a0R HIRES, %ﬁa@i@&n
the central piercing nenber_63 has di anond shape in

‘é’i‘g éheplf‘ls%cﬂge'ge erarBRec et of figvee 4ms thnpide tastiyyrestrict
AEMSE [nd6 theBlist [(QWBoWRIE Fuke f91)f | ow around the sides

of the blister in conparison 10 with the piercing

menber arrangenent of Figure 8A, as the side teeth

Tt bk @b predibfeli tBW thighen B Dbi Sle8fiect@Sf L id5lei

19@2 . %P wi.l|. _be appreciated t ha?Jr t he%dﬁﬁgﬁ%fégﬁﬁgg%&@n
Phe e Bt Gfferenbsiprsaad shanen véRtisten- Exrthetsore Hirstmbes
&idi drraipérh et T lpictt et 82 Wy a3BARE i theltebid & Be invention. For
Furthernore the nunber 15 and arrangenent of piercers
TAMPe 2185 BRFLSH 4 heve @2l 06 fraswipieshers, anveitiple paitFof
@@Hpbﬁrceas, lf&rfgﬁmpiét%tﬁﬂgr@y £AUE 22 ifad Jnd%olfﬁf 88&"ir outlet. -
piercers, or multiple pairs of smaller piercers, ftor
exanple two piercers for the air inlet and two for the
Rivfill @6 teh@her api){eciﬁﬁteldl thpcecbé ng.t J}eﬁne ?R)Qée@ oF %?glv%%ﬁ:ltn ig Iﬂgt
use of the prercer of this invention is not imted
it thapahatarsdesesibed ipabe ¢mbedimentizodimayesseddithayy

iBRaIS & Whshdy APWhcrlH@bELeLONMPr i Sing a puncturabl e
blister. Referring to Figures 20 to 26, there is shown
anot her enbodi nent of the invention that will now be

I@&@ﬁfnigqg d:ié.d?esdﬁ)t R 26', tifere is shown another embodiment of the invention

that will now be described in detail.

The inhaler 70, according to this embodiment, compzises a housing 71 having an
actuator 72 pivotally mounted thereto for rotation relative to the housing 71 about
an axis indicated by the line matked “A” in Figures 20 to 22. A cap 73 is pivotally
attached to the housing 71 and may be moved between an open position, as shown
in Figure 20, and a closed position in which the cap 73 covers a2 mouthpiece 74 to
protect it and to prevent the ingress of dirt into the housing 71 through the

mouthpiece 74.
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The inhaler 70, according to this enbodi nent,
conprises a housing 71 having an actuator 72
pivotally nmounted thereto for rotation relative to the
housi ng 71 about an axis indicated by the |ine marked
"A" in Figures 20 to 22. A cap 73 is pivotally
attached to the housing 71 and nay be noved between an
open position, as shown 30 |n Figure 20, and a cl osed
position in which the cap 731covers a nmout hpi ece 74 to
protect it and to prevent the ingress of dirt into the
gﬂy3|n 71 through the nouthpiece 74. 31 |In Figure
1g‘tfﬁ lalriatsior 72 brakepaurotpd ebewdxalddtiramiiy cloaed
gosRiBni shewalif $gfhre APBkA 110 ﬁllﬁr%\é’ﬂ p'oE‘mEh gy;e%egl%bﬂlgltcﬂlgl rIxec‘mber
fully open position to revéal a piercin
CERSIIG nRjpine frifringfhepseide Pngalrfbam érom5the apwe@nd? pgd 2n
AWt Einast UaLRp 7AZh r My ol
ft§>ou5| ng 71 throu %1 m%{%hmcgﬁgr%%ggﬁggd : &%%nfs é’vrﬁ1
i aFUSLOF {2 igiatitsaiesed posifian.ih fingey gsipoddel igegsallyi mpulded into
tfﬂ: ﬁgﬁf h? Ik BaeldendaPor DUE IE Aida¥e HBAASH oF RO actl}apo% 7;2 I:%yntthe user
he actuator 72 to facilitate novenen
%W%F&t‘@frOPFE ag¢l clased pesétionspet ween its open and cl osed
positions. As with the previous enbodi nents, the
housing 71 contains a coiled strip of bllsters 10 78
fesuih frepregiopgmberdiments, Sigdtoubing 31 epntiBa a(cséed £tng u:fféahsters
Bl )ed [ 081 L1
VI](SI ﬁéh?ﬁz?z Sgd l)1!t;]ehsglcg|})) i t?% B Bt 31 i Tocath e&’ ieHile
Reaittendf whitheit b Visibletlsrough threapstuien767 8t willdbemirthbtiad ehcht
I I in
B ShM R O LrR 18 s B heq PERLR i St Db =
reeigieg plositiva inger visibl thk@ighghp npmwde a@6. \@mehecgewmwpemre
r e mber, | 0 th|
%S?grc?ui:ﬂegl vglggé)élétrﬁg%ﬂ’]?% ?1532?21%0 €1l eIhaeC uat or k % {;]éster
78 to Ps senpehy fﬂ?e;*,lﬁﬁtrl@#n tiigadtastonl? 3adyts beenpdesed.i bed
with reference to the enbodi nent of Figure 4, a cover
80 is pivotally attached to the housing 71 and
femieds obresdybesp aleestibed wgberfeeengs ed dxekﬂni‘tﬁ:tdﬁﬂ&t?ﬂkﬁgthau a

L& 4 a hrou see Figure
c%g?x % 19 &J&k&a 2%%&%% \?\g ouos];ng[gﬂ & eng{oaegs 2Cq {0 1ECIye used
lﬁieteaqoﬂbedllaameded nad tmh@asqsaﬁeugnchlos@ﬂ(sbeyﬂgh& 23} G¥@ed in

0 nt y ge_enou omodate aqnly a
Pl ST By o BF SRR B R P et b
coseBk issffziantly &bgermﬁ:hglpecr hadhmaddaye &ty § esovaed Hlisem 78b at

ose unused bliste t remai n.in the housing

afi]'{a cH BE sect1 3uﬁélsqhsteé%]}]@nswmqrﬂdﬁ%meere%ve Iflté’m
thwemusei blsstq:ts U ttak kamdin gad Hoasinpe1hon HingmBddifdeht, as

ot at i en 25 ut an_axi s whjch i s, substantiall )

SparAr Bero2fith trPeaf ol Ui oesiefit vo poas T for roution

about an axis which is substantially parallel to the direction of movement of used
blisters 78b out of the housing 71. Even when the cover 80 is closed, there is.a gap
(not shown) between the cover 80 and the housing 71 so that, if a user does not
remove a strip of used blisters 78b when the space is full, the used blisters 78b will

pass through this gap and protrude out of the housing 71.

As can be seen from Figures 23 and 25, the housing 71 is preferably formed in two
halves which, as with all the embodiments, may be formed from a translucent plastic

such as polypropylene and which are held together using suitably positioned and
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blisters 78b out of the housing 71. Even when the
cover 80 is closed, there is a gap (not shown)
bet ween the cover 80 and the housing 71 so that, if a
user does not renove a strip of used blisters 78b
when the space is full, the used blisters 78b wil |
pass through this gap and protrude out of the housing
71. 30 As can be seen fromFigures 23 and 25, the
housing 71 is preferably for¥fed in two hal ves which,
as with all the enbodi nents, may be fornmed froma
transl ucent plastic such as pol ypropyl ene and which
grtegthldl morlderetlirein mgRntpggung @it yaqyos ithdtereperaredvici32-
not. sho
R R R N L A R D
218 thélatf qfeht\/h@wrzgﬁltﬂme bdetvr@svvsﬂlewnhalt mheFiog:mtcex arﬁ&;ath ofa
Qﬁl?e OC f)lf){&lhstt«gggg QQFhe]hor\];%%gl & és %a%fm visi] b'Ts agf ‘?he internal
?Srnphme@lmgdrf thh éehous’[’lmsgmﬁulthpsece kgar] iyndvuhslcbira 80&&vabeen
ttt cpiFr uré 2%% t%n%rl]lt Sosgsf oftcrfe devi ce. The .
nout hpl ece %ap nd Pt He “eoVe gﬁ have been omtted
fron1Figure 23 for the purposes of clarity. Although

t be se e by the r to
Ao R0 EREITR SR RaTEPRITIR 1K ¢ Pl o § e
die Hniussstgeméa, a frt:shl snploﬁ bhﬁaﬁsj isibgaﬁd) édv&hgdchfhat ﬂhlaahleﬂer could
e.in which a str.i
BP9l P biskin BHR CvHRSRBLPR Y Batiry fpt 12hbin
dmgrﬁsymbmmbh lissthedn eunbssqtbslelg s&idd. YPnse @l duripdidistedahas

51 B R Tb e APBn S SEDT Chovh T s B b srid thas
theedimplidig ofi tl‘i@btcﬁ?&ﬂ:@d @hbddifiens of efer dice Ao dhdRBE $haOthey are
th evice.and the fact that they are nade froma

S ETOTR SR R RSP <b P SRR B (Y REAT P HaR! of
mhm:ﬁ)a,rc Bial:lc ftﬁ)mlﬁpl\ﬁh:lds hnzﬁéﬁihl ek s ft]ia@ﬁlﬁ i vplyahtiC&® manufacture
mat eri al ag% th f IS, VF ggﬁ t o, mapuf acture
A S BRI PREOS ke SRR B PRy PeOSTRR Lt 2
blabkt @b poditim. Beding eXd Ao urgananvfRRire aR6 QaRkd the@evice
Seal in he housi ng during manufacture al so renders

Tﬁfﬁﬁg’ t anperproof. 20 The blister strip 78
passes over a blister strip |ocator chassis 84
&ﬁ %éved |n he housi qﬁ?l and nmount ed ad&acent to
{178 PAYET $HP fesseﬁg“if A5 loerteathaysisereerrd i the

Q&ﬁ&@gjﬂjaﬂ/d Bvukd EHgEe t@the dpRBuLNES Ak 2a:88e %@pélhﬁirsseen
tmo cuate%% shaped parallel wall nenbers 84a

i xglog vewééédgwrﬁ & 108 chess 1 comprisesiatacuaiihy diped
|p§raﬂ£l|vyall&hérgmx!s B4488B8&hed RAMAPEH (R fh SdiE: BY 4 SRE

%x}hirlhpm erllyiﬂggtll}agtre;tlgrethig rtllxepw1dth of the blister strip 78 so that the strip
78 (only a short section of which is shown in Figure 25) passes between the wall
members 84a, 84b and is guided and supported by them and by the upper wall of
the housing 71 as the strip 78 passes therethrough. Each wall member 84a, 84b is
provided with integrally moulded lugs 85 that locate between corresponding lugs 86
integrally moulded into the housing 71. Similatly, each wall member 84a, 84b has
slots 87 which mate with corresponding locating features 82 on the housing 71 to

firmly mount the strip locator chassis 84 in position.

The strip locator chassis 84 includes a resiliently deformable arm 88 depending from
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25 78 (only a short section of which is shown in
Fi gure 25) passes between the wall nenbers 84a, 84b
and i s guided and supported by them and by the upper
wal | of the housing 71 as the strip 78 passes
t heret hrough. Each wall nenber 84a, 84b is provided
with integrally noul ded lugs 85 that | ocate between
corresponding lugs 86 integrally noulded into the
housing 71. Similarly, each3kal!| nenber 84a, 84b has
30 slots 87 which mate with correspondi ng | ocating
features 82 on the housing 71 to firmy nount the
Betwiqn the call grentiras 84:5 884 The posistis pmfethl@ 1sﬁegitapy moulded
lo%gt%%zg&zﬁ& %S 1}?} loscgtrtognrﬁ asgg%% fa [ es Ilas errlxgalt rrz? éqfestaGI The
Sdaend&tlfahe Ixhue S&uSthQed satpreeb eﬂs:&b I89 bbtvteeg Fagblid ya i dé e
FQ&%@%:th'}the strlp | ocat or chassis 84 froma
matert al such as acetal. The free end of the
arn188 is divided into two forks 89 between which an

C Ctl’{ﬂg D%W t\l{l\ltkglglfg %9 {%]% 1n J&%{gl ‘%@2/%5{1} %gt fég{g?e ﬁ;rrr;nngged mn

Sp‘(‘ﬂ?eﬂm@a_ a!ad I‘tas’]g@sdudufbd saBstantiallp baﬁﬂal&ﬁdl th aki§ “A” about

g t@ntlag%% coaX| with the Exgs A
out HE Y V4T 67°P93 t? a}(‘%’@% thTheapwine Tigs also
pﬂmmdhd) wsuhngdezcing W] hotitsotagor dnd Bl o:0rarmiph 6¥08 &thidhi thb

dexin anti-rotation and | ocati.on ranps 92,93
AR Pher 0 TR T st oo piot O dCH o HoBEon of the
mdbag whell 90,pis exb bl eaplding@ idlinbrd @deal lag. of t he

i ndexi ng wheel 90, as will be explained in nore detai
| ater. The actuator 72 includes a pair of flanges

"D Débltor ONacihilanggaifénnhiass masd%p@@&e fRRENY NGha32 shi}Rl
| ocat glnectl¥ on a corres ondln X?shaped S |got 96
TRPEG 2 T oses Brordy °8 SREHER Red PRIBRY; H9gntparally

fEIiIﬁcdDbh Bhe—bhla B¢ €heMdasidgS71PTHY bhesl ﬂ)ﬂtgem% ib pfd3@led with 2

eni hat aped to recejve a coupling plate

B hefhirt o7 akisuhasrgad Zessty e iURS Batr 48 Breei Fibe dsgze
O ik @rdvli&hdeﬂgﬁa edcedsh® ARBOEAE T (hd BpdMh LI inSwhiCls BiVEShed 2
a |oc tl@ﬂw;ab 100 pr ot rudi ng fron1the coupling plate

lggetingiiy OFHGIn8| 52m tencoppling plat iy dde spuplingg 535 has o
dHhpéd baalpeBa QRatdo &REs &SP EdTEsP gﬁ&{nﬁ;ﬂ apRdaSpiz8Pi0118kmen

‘E ot hal f _of the housin An arcuately
g é'plé”g‘ ?ﬁfgﬁ PAGLADEL- (4 LITEatRE aém@ op¢ning | P} i thghoppiag 71
SRiYAls o JSRIng m&:&v&ghc@h@xkﬁ@% ﬁ%@@ﬁﬂ? @ﬁA@éd%@@p &Shth

drive. toot 102, which protrudes inwar romthe

Bhichprofrudes inpgardiyHgom thy eoupdag Rlatn?S. Tél)fgtdéWdSoqthﬂ@Z a
SRS NS LWBER JtPePMLH R Af o HE iddALRY QS iQ0

and its
function will now be described with reference to Figure 26.

Figure 26 llustrates a series of drawings to show how the indexing mechanism
works when the actuator 72 is rotated between its closed and open position and
back to its closed position once again. The blister strip 78 has been omitted from
Figure 26 for clarity although it will be apparent that, as the indexing wheel 90
rotates, a blister will be located between a pair of spokes 91 and pulled through the

housing 71.

Referring to Figure 26A, the actuator 71 is in its closed position and the arm 88,
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function will now be described with reference to
Figure 26. 25 Figure 26 illustrates a series of
drawi ngs to show how t he indexi ng nechani sm works
when the actuator 72 is rotated between its cl osed and
open position and back to its closed position once
again. The blister strip 78 has been omtted from
Figure 26 for clarity aItho%gh it will be apparent
that, as the indexing wheel-280 30 rotates, a blister
will be |ocated between a pair of spokes 91 and pull ed
through the housing 71. Referring to Figure 26A, the
Feth (18 pdeXidg whedl pnaungdohers e liposi 4n wrstrandd oh eelawehs88e in
dexin e nt ed t lies in
gﬁ?&ulnn\g%xgsrgggﬁcgs Tel egns? atTgD :énvc \A?]Otﬁ%g 646kt &FRal
Pw@wdéereap pvb ef dteosplokc:s Jhe9 dr mdespbhef)hd ﬂst’&)sﬁaﬁe&) Between

okes 91
spo%ﬁlob Jﬁ.g&] ?Ocag%%f one E’ “'m ﬁ%n A @?r B‘ieé{f’?té Aoy

emehdrmfabc mdemag’p)sheaz)ogaa c]]’d’tfkw&tétcﬁrettﬁ)d:ﬂztsl 6w BiARh O drawing.
prevents any 5 rotation of the indexing wheel 90 in a
cl ockwi se direction as viewed in the drawi ng. Wen
Phhen aled arstaosr 77llis irGtateditay ads it@b@étﬂﬁoﬂlﬁ&n P e dlﬂs‘éhbﬁ BRarrow
Lp»the directjon of ar "A" in Figure_26 th

rl%kﬁ$oo€%% (%gﬁfggﬁg8%§8ﬁ%°§f5°k%ﬁptﬁ%? ?UPEFPBﬁfﬂm
oftudthe?1, acsiustoin Figure 26C shaavds the ldaleglug em%@@o oAYBES in an
t dexi wheel [
o ERRARORE errdh B8 rtnedie troonseammens boauen
the dri've tmgagemmeh@bmm thdiebyibidengd sh@tumstﬂe%mgnm the
spoke 91b, thereby indexing the blister strip 7 As
t he i ndexi ng wheel 90 rotates, spoke 91c comes into
Soedatexigl hhdeh80 Bothtes, spﬂteaﬂﬂc%u[e@moggntamﬁh theanti-

antl r ot atj.,o 92 and. t he spoke 91c enga
”mPflé WHER R 5O R 08 BRI G e SPakerHg engage, further
xzhtxtemtofcﬁne odtuabt DWnNBE KBectoA o fGatbSEmat e “ArPa8Rs B arm 88
and deflect,in an uypward. direction

%ﬁﬁ"P?PéP 24 ?’etdef gL e tip &n uEPAEl s ARB dorthe dizprtioingfyte

m nfieked HBE i IFusPU® sQkBatGAR sFIRM ¢ lehe cREM dhe LAL AL {2880
ator 71 has been rotated into

8 P %maﬁgﬁctwgf"‘ fi B, e gotafed e iffgfellneeen DEitiaes the

mdt::aﬁgedrhteh] POUgN:Aatt dtiroQh Jagr ®ese aﬁﬁ)%&e%e ci%'aﬁ%é
t he 20. antl-rotgtlonlgfnp 92 there y al | owi ng

FITGERLE 05 R Berebhaiinraie BiedrIgiRe~hesh a0 f%ém@r'?r?\cbéows

Arfel tE Arrh @8 itd Set@inl 1@iiRYrighROehQroRESkate. The actuator
71 is now rotated back |nto its closed position, in’

the direction of arrow "C' in Figure 26E. The drive
TROIhuatO27 11 i§ nshaABBEISLck Rab dtsQ:TbsEé"ﬁoé‘iﬁ&HriH the direction of

arrow “C” in Figure 26E. The drive tooth 102 is shaped so that, on the return
stroke of the actuator 71, it slides over the top of the preceding spoke 91a and does
not rotate the indexing wheel 90 in a clockwise direction. As shown in Figure 26E,
engagement of the drive tooth 102 with the indexing wheel 90 actually causes the
arm 88 and the indexing wheel 90 to deflect downwardly in the direction of arrow
marked “D” in Figure 26E. In this position, spoke 91c is pushed down in between
the anti-rotation and location ramps 92,93 thereby preventing any rotation of the

indexing wheel 90 in either direction.

At the completion of the return stroke, the piercing heads 75 pierce a previously
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25 stroke of the actuator 71, it slides over the top
of the precedi ng spoke 91a and does not rotate the
i ndexi ng wheel 90 in a clockw se direction. As shown
in Figure 26E, engagenent of the drive tooth 102 with
t he i ndexi ng wheel 90 actually causes the arm 88 and
the i ndexing wheel 90 to deflect downwardly in the
direction of arrow marked "D' in Figure 26E. In this
posi tion, spoke 91c is pusheld down in between 30 the
anti-rotation and | ocation ranps 92,93 thereby
preventlng any rotation of the indexing wheel 90 in
BRtsKHE Plgfer thet ﬁ@dustmen h@eeqylniptceplhwndﬁs visble diromgh the
§@£Qﬁ@765pgmqbggg%99 heads 75 pierce a previously -35-
unused blister that has just been indexed into place
and is visible through the aperture 76 |n the housing

Yelwill lde M Léciape% tﬁﬁggggé %t&g& 9? s rel fme:tcl o és % Hs %};poqrstu%]ﬁ be%ore

returned’ to 1Is c position before
drerfgl strpke seapipletald thet ﬂqetht Iﬁﬁt\hlll]gagagmthé sperhkg &ge atheause the

RReKE, HR13d i nde 90.to. rotate.
in a &l ocKw ggggﬁg?ee%t Fg%c‘%“k mec atcg “cl)tP L5 O5igfnal position.

E@émpwgnsﬂMThngQnswﬂeanhha&kappaﬁin&ﬁotha@emmﬁgham&7sunn

haks aliace so the piercing heads 75 will always
ent gﬁ 5 bl P%%gr 10 Al t hough the piercing heads 75 nay

be integrally formed together with the actuator

vi saged.-t hat, t.he er.ci ng nenber
plbS P D0 BAYE TS LS bl iPefilE s%wﬁéme%gn@ée actuator
Bhatw 2isp efivgaged sha?2 Fhe ﬁ;@ﬁu@’m’ieﬂB& mayhbeCforined ad B§eplafhtéiy

in the. ag t uat ho
x\g@ll d%g é%%g nt:llglg’ ears éklx%v:én n 1§ure€ %z,nzzﬂe%&ad Pvtggcrlh ].Pfﬁt%s ina
‘gelbair 1at®b yOhmulhd eduaomwne Bhowd ti Bigidtel 48. MAWpl€cing heads then
n_15 t The ercin

B bR R oS oo S A o e roceibed

lmn#a&amion devi ce descrlbed herein and, as shown in
Figure 27, 27A and 27B, conprises a main body portion
106 havi ng an upper surface 107 which lies flush 20
Heraprsting inembppkds rsayrtfeaﬁsed efithaanly ol tiof entb JHiREQE G the

blij.ster ;119 ek er has f ered t he
BPUEHEL addes ShEbeh dht SACRE s it TORE SRMET
tapapised @ Bnainipadyamdtiiog 10« BaRidden Ufee buSdte 18T @hldhicd MRksh
r pierci 09. upst.andi n froma relieved

9% D8 B! FeliPontShdal dpioehal i Pabroatie piover tpnduly
geors tthy/ blidfter 1tleet[he %Q&;ul@ﬁedcﬁ cShofitibddne fledc B ISR Y
oftt e t et h, al read des d wth 25 reference to

G gmafhedua};gr Sgﬁg ﬂ‘@th?ﬂﬂ‘er&"@ tPefndd ypstapdias
fidqpper refierfedai @ecessed region 107a of the upper surface 107. The geometry of
teeth 108,109 is similar to the geometry of the teeth already desctibed with
reference to Figures 18 and 19. Apertures 110,111 are formed in the upper surface

107 and recessed region 1072 beneath teeth 108,109 respectively.

As can be seen in Figure 27A and 27B, the angles of the piercer are chosen to
facilitate effective and clean cutting of the foil without tearing the foil in an

uncontrolled manner. The preferred ranges and values for these angles are given in

the table below:
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107 and recessed region 107a beneath teeth 108,109
respectively. As can be seen in Figure 27A and 27B,
the angles of the piercer are chosen to facilitate
effective and clean cutting of the foil w thout
tearing the foil in an 30 uncontrolled manner. The
preferred ranges and val ues for these angles are given
in the table below. 36 Angle Preferred range Val ue
of enbodi nent of Figures 2B6-27A, 27B a 15 - 45 330

b 15 - 45 340 ¢ 5 - 3015 d5 - 30 16 It may be
advant ageous to formthe prinmary cutting el enment 63 so

t hatAsigle i s | p@Ps¢feirah emdgasy mielut o€ ahbydivchhof Elspect to
the secondaty cutting el enents 622 gﬁﬁ first| and
second cutt(ng nenbers 62a, 62BF Hatt<dondary

cuttiamg el ement B2-%seach|extend TajeralTy Trjomthe
v Biefei-ng el enent 1y44iffor9nf distancles such

[JI I Ilury | S —CiTrioTT

that Phe twb flaps- formed |by a pi ering head Jare not

the same sirze, ag° cap D€ $€€n in q4d gUTE 2 . As
shown-in the drawng the piercing heads 108, 109 are

arran@ed so| tha® sl I er flaps aré@TornEd t gwar ds the

ends of the bifister s mgjor axrs wierethe—depth of
the blister is shallower, and |onger flaps are forned
Hahair e v etagens te fot the priverbtitsegelemher @3 tchenabitiist er
Ssi @G RAGEymhBRich ) & e Lidi nd S

p&si ymhB&ic lg, Ith\{%pla&rﬂghﬁ Qt d&(% %% mentﬁ%& ?ﬁ

cutting nenbers 62a, 62 ne

fisgandsezrnd cmtiag elltfarthcys $%i68b of aaqboser:tsndaegt maeng Meanaﬁit @.

éﬁhtegﬁnﬁ 'ﬁ%@llh,ﬂ%gn t?]h é)’t:l PH}I 1§rc%17 ele2 7A t%g Zr%ntt g}stances such
ﬁ)ggrhﬁrpraa;es ferimeqdtfi acpipming haadea:leesus the klﬁleyslzet &s ¢fitbe seen in
_ I secti
ERBREE0, TS b BB USSP lof HERS 10D Biscgrangedso
Per speier flapeare rfOtﬂhfél t@p’p@sltheerdiméchq blistésts thkjor 1:00tvhere the
éﬁﬁh dPthel Klisted ftsC J:rc d Bho M areeforrggc? tf%rrﬁ éc centre of

e outer surface o e tu uIa sectlon
teribdistey whstecthel bhgfer is p\aqer r"ﬂhdgcelsuﬂﬁllsngthrofrtbaﬁam and ktbnd

nt| n_114 0.2 )
et%Jé gi%ﬁ’??%n()? fQ 1@2{) Esgclser%i nﬁogo Y por | & niggufe %c?fﬁg"trél?lﬁ this
atipachetwntn bhnd Re Ipiler ghlngliment of Figures 27, 27A and 27B the ratio

is 1.2. By making the flaps unequal sizes, agglomerates of medicament are less likely

to get trapped within the blister.

A shott tubular section 112 depends from the other side of the main body portion
106 in the opposite ditection to the tooth 108 and is in communication with the
aperture 110. The outer surface of the tubular section 112 has axially extending
spacer ridges 113 for reasons that will become apparent. A mounting pin 114 also
depends from the main body portion 106 to facilitate attachment of the piercing

member105 to the actuator 72.

When a user inhales through the mouthpiece 74, air is sucked through aperture 111
and into the blister 119 via an opening in the lid 119a of the blister 119 created by
tooth 109. Tooth 109 upstands from a recessed region of the main body portion 106
so that a gap is created between the blister lid 1192 and the surface of the recessed

region 107a to allow free and unrestricted flow of air into the blister 119 tErough
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menber 105 to the actuator 72. \Wen a user inhales

t hrough the nout hpiece 74, air is sucked through
aperture 111 and into the blister 119 via an opening
inthe lid 119a of the blister 119 created by 25
tooth 109. Tooth 109 upstands from a recessed region
of the main body portion 106 so that a gap is created
between the blister lid 119a and the surface of the
recessed region 107a to al1®w free and unrestricted
flow of air into the blister 119 through -37- the
aperture 109. The drug 119c contained in the blister
theapeguentO aTnedrugr 10h eontahrscf {n0tive ik E il nﬁglstelﬂ&aialecii &t e

0 out o
l%?%{/ g{l{lﬁgﬁgy tlhh qul’ll; t ntlo?]t%a{:dl:?tmg)}s FHHE oriro%f the blister
LY Bugielt the oppeng umebylﬂaetham& thhthighahe ap@tirt 010 doPrubilh©

o gemzﬁ 1 ere passes .into the =
Sarr e L ot QR S e hers BT Be i, apaunads sivvar
tfbevppelesrfa@: mapedn«ﬂ eodth 108 1s6heped @RI dMSselytdp@ink! thé bRdter

n th 108 109 ent red the blister

H he” HerT ﬁogrqrtog vesAtEt t r\é Srf‘&t T |te Sheiigfullest exfept so that
ilerakagetolﬁ eiréxtotthaktit hioflowbétween thengpdp pakacs U0T a8 htQfister lid
Zﬂgrthe blrgter lid 119a is mnimsed. 10 As al ready
esct MBEGF Wt h reference to Figure 9, to reduce the
overaII pressure drop across the device and make it

j.er for | g“ﬂﬁt nt to Fnhale a dose, outside air

eaﬁjtv FSHERE TGRS EX FI8UER PP SGHUCH rt]é)ﬁ@‘f?f%il BfgiFasesdrop
eﬂldsuhte ddA& addmblk 13 eﬁre@ @6k die Rhsientltb §niileS Qbézgmnﬁag air is

5.,s mounted to, ctuatgr 72 via the tubu

EdReh S R e ke S AP eushi Birate credvint 1ol Pacesbodiment

ﬂlﬁliner&hg headl gEssis lrl(ﬁmft&f 3 tBE ad 04 8F T2LBNGE rdbullarWbdidn ]15? 2 that
he wal | ed fec s 103 but_gaps or spaces between t

°C'6Itgse§" ¢ Sl ‘“55‘756&9% Thegiase €13 igm fﬁeafgffrwrrélﬁ with

thepadisd adckssi 193w \Whps ot sBaden BeiiRUh R 8865143 EQGEL B
gﬁ)srﬁgathrgu h the g?rster 119. ﬁﬁ“

airflo S
m*‘mr}gg b PHBPTeRs R érawwgssheawutamge rroqogmgrs
twith @legdir ﬂd%epzbckﬂngttﬁfouéﬂ- OhelBHste2 NG SF $t e PLRERICGEa e
Eﬁgarat;ly Thi s reduces t he overall resisStance to

B FatSTyRof Pty Rianeh ier bliteer 49 ibae epersehs mauthpieca J4.
Apahiady. Me redess rthcb@@crm IeﬁstraﬁéeetrOQHﬁﬁratt&ytdb%l ?EQBQI@QEVme

of . Figure 9 m Xi ng bypass air wth
BRaies écau%ehr\a bghbrqeedeswbﬁﬂ Sthireteregog go éhfabfpbsdlmnmtrfé Figure 9,

ﬁifl}f a f a e I € [ (43
mgriﬁ%tp 264l SPO18 2 BRn AfnadlfAGed i L\ngn AR %@md do‘bh

nmesh (see Figure 29) "may also be nould Into
POth ?fEF‘é’&tedl?RFfilﬁ’P efigrevimtheringitedidie A megi Fd(sed Figure 29)

BaP 9IS bS thoRRicH Inddl QY 'n%%t@%'e 7lg Qﬂl%ugg SR Sl &1 mspéed air

passes so as to provide additional dispersion.

Holes 114 are provided in a tegion where the mouthpiece 74 joins the actuator 72
through which air is fed via the aperture 111 into the blister 119 and, via the bypass

conduit 118 formed by the spaces between ridges 113, into the mouthpiece 74.

The airflow through a pierced blister 119 and into the mouthpiece 74 is illustrated
schematically in Figure 29. When a patient inhales through the mouthpiece 74, air is
drawn from outside through the holes 114 between the ni’outhpiece 74 and the

actuator 72 from where it flows into the blister 119 through the aperture 111, as
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Hol es 114 are provided in a region where the
nmout hpi ece 74 joins the actuator 72 through which air
is fed via the aperture 111 into the blister 119 and,
via the bypass conduit 118 forned by the spaces
bet ween ridges 113, into the nouthpiece 74. 30 The
airflow through a pierced blister 119 and into the
nmout hpiece 74 is illustrated schematically in Figure
29. When a patient inhales t¥ough the nouthpiece 74,
air is drawn from outside through the holes 114
bet ween the nout hpi ece 74 and the actuator 72 from
Wiségatedi ty drtonmarlret F him atgllthgtneuo 1921t fiovo tghugihehe aperture
3 b row rked Y F
Zpgl %r:{gogls%égai’w a1§1to %erb tgr ﬁ\l 1%1 %anﬁesp%f:ﬁer eg [hiki 1'1&3 of
dierblisger 411 S end l:}cavmcqsmdautﬂaec tﬂﬁastsandﬂ:a@d b m&ugrrmkﬂked “G” In
e ld.d. 1 bliste
0865, RELESP bt bileel 198, e ol PSrPHh BlBhasiiRaisn Sl
1 (10 ke disegtibt iobthet Orew mbtled “HiY (foxfnhiel 1y the kdced B&wedd the

i rough ass co 8.(ip the
g A QU 0 PURSER SN gy el . L0
slpﬁ@\ekabmgmbehhstthellwmdnggls t}ielﬁaeeﬂ‘urd b0 inubelpREciSElen®Br 105

ercin 5 nd oi ns the exit

tl%lpl oW eac\gl)l ok qurlbﬁﬁa(gt (19]19‘ ef er”é’iiﬁ’r?dt‘?w thegxdraitfloy and
Momfmovt fre npibe ridistg r11 Img&geﬂxeﬂ.%h thé Bir ttlbag held ﬂ&ﬁ&d Bito afe
ar 1. The se . is entrained in the exi
’é‘|°?’ Pé‘iﬁe g?dm PRicIPYe f??%w oot dbinues the mespol 15 2ad out of
tlegiheintaithfipideatrabirwi) ad theabirekiondad 8 Omhi@d 19,
nout hpi ece 74 via the bypass conduit 118 passes
t hrough the nesh 115 and out of the device into the

Whisleﬁﬂiodﬁmﬁit rawayscnbéld hieniflé fRGIde@RoBipoAEd ) WETHAR S ¢
" nt .as descri bed has ni ne npul ded

BTl e VR SO e e g fATTeE AP TEARer: & Fogpssible
ot fedncetkby icompontdtltoan Sdtilli flifthed) UTHEEas ©Oh2l6Q SRS, fiok ekainple be
e 15 to reduce the conponent still
PaRRER 5 s 1Bl e BORE ot e T el i biaee At theipeefthe

a‘?‘“ﬁ‘&"‘“g”ﬁ e commone: f“@““*ifb@f"'m'éﬁ oo
e e.o e onents n asse y e two
REPVAS SIONF bR P 380 Pk ap B piosant s RGBT FOURuS | g,
Simlarly, the cap and blister door can be integrally
%Lged 20 In addition, as has been descrlbed the

ETD 239050 28 pankssp desqitbsd thopietrirg dempnicen & mauided as part of
etddBlaedr. ThRhit Ria§ MOYuhe JF WA dOfontPAefEda L 9@@%@5& &
an be reduced to five or six. A final enbodi nent of

B¢ P&l er according to the invention will now be
described 25 with reference to Figure 30. It will be,

reciated that it is advantageous for used blisters
gofp r&ée@})g@frg&t e thinhpler according to the invention will now be described

with reference to Figure 30.

’

It will be appreciated that it is advantageous for used blisters to be ejected from the
device as this results in a smaller and simpler construction. If the device is to retain
used.blisters, then a take-up spool is required onto which the used blister strip is
wound. The obvious disadvantage of a take-up spool is that at al.l times during use
of the device there is an empty space within it. When the device is first used, the
take-up spool is empty, and at the end of its life, the feed spool is empty.

Accordingly, the device must be made larger to accommodate the blister strip both
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device as this results in a smaller and sinpler
construction. If the device is to retain used
blisters, then a take-up spool is required onto which
the used blister strip is 30 wound. The obvi ous
di sadvant age of a take-up spool is that at all tines
during use of the device there is an enpty space
within it. Wen the device is first used, the take-up
spool is enpty, and at the-éfd of its life, the feed
spool is enpty. Accordingly, the device nust be nade
| arger to accommobdate the blister strip both 39 -
beptsramdafigr afet er use. In an alternative enbodi ment of
the present invention, the inhalation device retains
used blisters in a nore conpact arrangenment in which
ohasy dtreative embhodiegnsphte pr&efhingernt®naditi iekdatidydevice retains
h0g, .t ' trip into.an, e ess | oop and
R o G S R S SR N
This proashissechbyfoapprectha bbstadstiip Sedofan eadleshlvap anidindtingiip @he
. Lng.-to Figure.30,,it. can be seen that the
O B U Pl ek e R Ry BB Pun g € show
mHigurg 29t 0 define a pair of parallel spiral channels
123,124 therebetween. The inner end of the channels
123,124 open out into a central chanber region 125 in
Rbfiening to Hiptrad®@hil sanrteuete thaa tedemsmpaab cd@imndoaphead
sprocket 127 h lister strip.130 passes from one
BRESS S8hs o 12 0 Rt T o S ot RS i e
lageivberecn.€ieGnnet 26d af theectiaands 120, inshenhart iged epeasl
15 _and e feed .sprocket 127 jn_an "S" shaped
ks rAU 3 T SRR T PGPS cpefed S50 sagot 2hebde ot
girodnel ZhAhablistd2Ariansl0 psssvd fppetheahontrl 1201td AdhAY
eel own enerally by reference puneral 128 in :
B8 10800 e B SR Abe b A2 Sh PSR Br e Letibhrel 126
al@&hle Tivd ngmhadizI?dms:l laiS” fhﬂpbd ﬁditd?ggluicdﬁoaf TRE blikLALE 130 also
si.ngle e ess C el ,.for t ister strip,130. 20
ikt 8T HB8 ity et EEAOwR T T e i pidghowe
grebolle by tderendsnumic@al J2B S Fipadd B0) befdre Eegiidgg%%k mgcb-thé bther
e conbi ned

the | tfh of the stri 30 . nmat ches t

aRgt RO hefonh g ot B FBo T B bsaceeqtha “s ralsso chaapel
foe thoblibed stefpt 150t he channel s 123,124 and | ocated

around the teeth (not shown) of the indexing wheel 128
and the inner 25 sprocket 127, as well as being guided

"Bl cOblivtertshep F3000y B2bonvif@odalfl @3ckid bahielits 128s 140 qgg(s%auently
the strip %%O via a nouthpi ece/ actuator

joined together. If the length of the strip 130 matches the combined length of the
two channels 123,124, the strip 130 can be loaded into the channels 123,124 and
located around the teeth (not shown) of the indexing wheel 128 and the inner

sprocket 127, as well as being guided around the spool 126.

The indexing wheel 128 indexes the strip 130 via a mouthpiece/actuator
arrangement, as has already been described above with reference to Figures 20 to

26, although other indexing mechanisms may also be used.

If suitable low friction materials ate used, the innet spool 126 and sprocket 127
need not be driven other than by the strip 78 itself. For 2 long strip 78, or to ensure

reliable operation, the spool 126 and sprocket 127 may be connected to the indexing
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arrangenment, as has already been descri bed above with
reference to Figures 20 to 26, although other
i ndexi ng nechani snms nay al so be used. 30 If suitable
low friction materials are used, the inner spool 126
and sprocket 127 need not be driven other than by the
strip 78 itself. For a long strip 78, or to ensure
reliable operation, the spool 126 and sprocket 127 nay
be connected to the indexi rng0-40- wheel 128 by a
sinmple drive train, belt or simlar nechani sm (not
shown). As the strip 130 is endless, with regularly
wped 438 by k singyls drithieninf bt ckSinilwd théchagisabhet sHon).ndex
the strip 130 indefinitely. Including a blank section
129 in the strip 130 that 5 has no blisters can
P ohe diep 33@1s&aﬂlcbﬂ dﬁhﬁl&t&g\ﬂﬂl}t nﬁtedaﬂ)ustem ithéLthe uBaweillRaRle
nlexIﬁsE gg} ?n# A E QOVIded gt t he poi nt
HPDs i 0 GRSt e i as il DAR SeqBR 120 it et 30 thar
HWSGTD ll3kess birﬁ\fﬂévﬁl@@tdldﬁﬂmliﬂ:g.ueiﬁ tHal @1l %hftb:ﬁ HaQ@EgE%SJsEJD €lhis

128, the stri 78 W no | onger
g(gxe a &?}l@ e PryEieding 'ibﬁ%%?tp“i%e F}tf’t"é’tdéé’f they Sé%li’ I1§/0 are
]dﬂrthdaagdtl‘ng Whiah thib8lagk stQRiohIR9 RAShHARAP r&xXhaUSBE %hex:hg wheel
i%f (!aqngg ﬂLhe strl 130 is 10 shomn w th the bl ank
W 28 ¥ eat‘@@% gsindgredes thyinderige whae IAA setptes xieatly
Hdicatih@Sthat bR sﬁﬁ}ﬁll!;ﬂ BAR Hebn Whldus@, mrthbata%% ]tcﬂheestg FMBER
I ficatlons

gﬁs been u%g or .the first tine,

P RHT S R Sriemezs ke lshadeas by HgeTPe HBACLIAR. This is
therpwsitioh it i@l befiflbeM BG ddvite HBs Wednl usPE FNBAEEN Lt

those skilled in the art and the foregoing 15
description should be regarded as a description of the

PRef BlodEH 2 €5R0ddRALSoRfof ttltkemvémnftahﬁg w2ty the4drms of the
i nhal er conmp r|S|nﬂ a housing to receive

%”8?"51& %’S}méf’”%lﬂ’f PR S LhPsh AR In the [BEFr?@fi (thafiregdisg]

B e ioRidng: @ﬁﬂﬂ@@asozf dd¥REh EH B the fPQerﬁWé}L%dlﬁ@m%f the
a_user, 5 nmout hpi ece through which a dose of

e " is inhaled by a user and, an actuator
operable to sequentially nove each blister into
alignnment with a blister piercing nenber, said
actuator al so being operable to cause the blister
piercing nenber to puncture the |id of an aligned
blister such that, when a user inhales through the
mout hpi ece, an airflow through the blister is
generated to entrain the 10 dose contained therein and
carry it out of the blister and via the nouthpiece
into
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the user's airway. 2. An inhaler according to claiml,

wherein the actuator is pivotally nounted to the

housi ng. 15 3. An inhaler according to claim1 or

claim 2, wherein the actuator conprises an arm

pivotally nmounted to the housing at one end. 4. An

i nhal er according to claim3, wherein the blister

pi erci ng nmenber 20 depends from one side of said arm

positioned so as to extend-t*hrough an aperture in the

housing in a closed position, in which the armlies

substantially against the housing, to pierce the lid

Glimsp| i ster aligned with the blister piercing menber

5. An inhaler according to claim3 or 4, wherein the

pi erci ng menber 25 conprises at |east two discrete

bi er ddngbhleadsmppengbheudiny i erdee apholitespalieisneach having
hales in.a blister. aljgned with the blister

DHEREL LR E hobfliheh bt aBed At s griondi e

mhethpiene dactgipivhict ianipshebitledionpedtiemhaled b i Bérand, an

SHLLLNG. ehement. anda pair of \secondary cutting o,

el enentts ext endiing 1af &Par f3 te (g Lsrme; Witk bifster

pibeingrhenabst, eiid bitgoeilenbeihg oferabia th BNAL She BIGER Hkirigg

to claim6, wherein the primary cuttin | ement and

hBed st Siedie g uPrselite: GHeh B4 *poricByes

thicgughtthe ntouphpiéce] freaiffidwiibryughuiht ibligter A%ren@&h @RS Entrain the

xtendi n eyond the tips of .each of the secondary .
S35 EP g AP ane ki, R R GPAGBE GRompgt into
the abet® axrwia@. 7, wherein an opening is fornmed in the
armin the vicinity of each piercing head, at |east
one of said openings 5 formng an airflowinlet into a
Dl i stfed inhaldy addordie@&d cloifRel, G¥Hedin @he Mﬁﬂoﬁ@g%mﬁi mounted to
0 gigg an airflow outlet froma blister. 9. An
i'nhal eteaccording to claim8, wherein the nouthpiece
is on the armand extends in a direction opposite to
the piercing heads extend, 10

he djrection in whic _ (
%‘he dAp’éW?’ﬁlééa‘fcl‘?r‘ihﬁ%toa?nﬂfno]e?gﬁa‘i“hz’c itRegGteptonGamprises
dohemi fisodly Blouhted toBhH KdisRgat oadendn i nhal er accordi ng
to claim8 or claim9, wherein the nouthpiece includes

a primary chanber having an outside air inlet in
£0MMAH BdblePBocoYdidg tEail 3, RPeYein Qﬁ@m@éppié%ihg ndefifbelT
ach rflow inlet opening in the armand, a secondary
e SRR O [P St SERPPHHONE TP 1 5rene sbtough £ Rpsgeice
iauhd RbusdRERIaNJodel poaikitn ah HSUCHhe arm lies substantially against the

housing, to pierce the lid of a blister aligned with the blister piercing member.

5. An inhaler according to claim 3 or 4, wherein the piercing member
comprises at least two discrete piercing heads operable to pierce a corresponding

number of holes in a blister aligned with the blister piercing member.

6. An inhaler according to claim 5, wherein each piercing head comprises a
primary cutting element and a pair of secondary cutting elements extending laterally

across each end of the ptimary cutting element.

7. An inhaler according to claim 6, wherein the primary cutting element and the

secondary cutting elements each have a pointed tip, the tip of the primary cutting
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that, when a user inhales through the nouthpiece, air
is drawn through the or each airflow inlet opening
into the blister via the outside air inlet and the
primary chanber to entrain the dose in the airflow,
said entrai ned dose passing through the or each
airflow outl et openings into the secondary chanber of
t he nnuthplece from20 where_ it is carried into the
user's airway. 11. An i nhal é¢ “according to claim 10,
wherein a partitioning wall separates the primry and
secondary chanbers w thin the nouthpiece. 25 12. An
FiAREH et tacinsr ey pre the tih af mrchiof thReropdaracuttogsienmmes.
air bypass aperture extends through the partitioning
wal |l to communi cate the primary chanber with the
$-econfiaishaley apoading 1820y dlaimaibep Tawbercti angopening iafenmed
lllzt'he \Q'ﬁﬁru:@ HQ thaglt}p f &@g 1epéw$ ??adan:é;OS?nr tﬁ%é ? S’:lld’3 ﬁ%enmgs

configured such that the ai
Ermineedn 4irflay toles inte adidiar ynd,ah éﬁmeqnetdnhnwghalﬂh@emmgs

gﬁgﬁhgbwm“agﬁ[egygogn 2P Lhhe airflow fromthe or each

ai rfl"ow outl et openings neet substantially at right
angl es to each ot her. -43- 14. An inhaler according to

any u)é&s}rﬁ,qlquc bl ga&ﬁpn%'éﬂe@%a%ﬂe m&dl&éke'égh Jeghani sm,

I ncl udi ng an |n er t noves ster into
ettgdine atdisgitidn Onﬁwlttbtq tht direpiier i wigchrammerrcmg h]:5ds eAlend,
EHE | (] | 14 .wher.ei.n e

%g)egm %%pt% ggg %eljﬁ% 1& %éXI Hich n w tg t}hc gg,- m?\gthpxecc.

nove a blister into allgnment vvlth t he bllster

erc hal ccprdi IainLl ,
\El)\%er e‘ikﬁgn qulgﬁc rdl%% 5 énm °F§ al(% nf Y Qur & gge “r%t“é‘?‘édes'
4 primayyechamibles sivang anrmumaé hig iterih cmm&ﬂmﬁdaaohlmﬁ tiIprimary
n mher _i,n. yesponse t.o Lo ation of the
g[%:atgﬂb%% ‘%thlnﬁlec? S e %g Tt oRBVE %he Sf™ aﬁg LAY i n
chapiber opposmbecdianecith dr obe:nctgam@m abile otpempgﬁtctaukl £rm such
er al n wi.th .the bli er
{18 lilefl 5 Uee BBk 248008 hOREE ol oif Bt BiSVep e v et
diffjowvndet@paninf éntb nhkehdm&g vvmaeloumdecmfnﬂeg ldﬁd,’ ehe [hﬂnary
otate. to .nov MIS i,Nt O
%}Ta%ng)tere Fo Eﬁtéarl% Iglﬁgdorsf‘% | Sthe alrﬁlowr %aé clt dorsalpéstspér,r{hbqugh the
bh&chairﬂatrmutlm di[h:nl‘x@S a6 thd Q:cbiilﬁrf] Gltmm:l of theQfi6uthpiece from
of. the actuator in the sanme

‘gl ?réé b amefiér%foﬁge'ﬁsér?)ﬁlé?'%l e to puncture the lid of

a blister aligned with the blister piercing nenber.
11. An inhaler according to claim 10, wherein a partitioning wall separates the

primary and secondary chambers within the mouthpiece.

12. An inhaler according to claim 11, whetein at least one air bypass aperture
extends through the partitioning wall to communicate the primary chamber with the

secondary chamber.

13. An inhaler according to claim 12, wherein the or each bypass aperture is
configured such that the airflow from the primary chamber into the secondary
chamber through the or each bypass aperture and the airflow from the or each

airflow outlet openings meet substantially at right angles to each other.
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20 18. An inhaler according to claim16 or claim17,
including a cap attached to the housing pivotable

bet ween a cl osed position in which it covers the
nout hpi ece and an open position in which the
nout hpi ece is revealed to enable a user to inhale

t hrough the nout hpiece. 25 19. An inhaler according to
claim 18, wherein the indexing wheel rotates to nove
a blister into alignment wi-t4-the blister piercing
menber in response to rotation of the cap wth
respect to the housing fromthe open to the closed

b’o3| tAmmhaBﬁa&GrdJA@ td miyep retedaRCadiah, B@:nﬁﬁmﬁé ah MdlPin
t he actuator incl CO-0 eraﬁlng

&agjs mg pnan ex t s h
Teans to coupgé1 RS & BETRT PY PRESE Eﬁﬁé‘ﬁota igrmenavit
thetblisttopietciiiparheabed €l ati ve to the housing in response
to rotation of the cap between the open and -44-
cl osed positions. 21. An inhaler according to any

i ec et imfalet &icb’tdiﬂ\@ & ekifh 14)evHaedis Hfbgnﬂﬁﬁﬁﬁg)%&b@r comprises
chanber t elve used bllsters S 22 i nhal er

AoV %‘ﬁg‘fcﬁ) that ZPiRtes 10 mave pdilintet Hiso aligninentivithathe blister
mibingafierhiser. cOvered by a lid attached to the housing
which is openable to facilitate renoval of a portion
of used blisters fromthe blisters renmaining in the

devi can m];ﬁleQ&:coAﬁn% thahigl 153%{25&1& 13203 ﬁ@ey&kgﬂévﬁléﬁ?s conﬁgured
wherein a slo formed between the lid

RIQEF Y RAEH geniptp Fignmeeuth e Wisgs PiMiFie mpswetm in
dakpo&teefo&omwnpcmhs WElatoMESnd A1 SR n N dnSdnE b G%aafmﬁﬁox ia

s full. @§ i.nhal er_according to any prece
Fé?PPr‘?Si“ﬁ Fb%‘i"a‘?‘f‘ﬂ@ operablf [t guattpieghetid of g bbbqesﬂ@ﬂsd with

thabhstbepibRhganfHp&t urabl e 1id and containing a dose of
nmedi canent for inhalation by a user, located in the

housi ng. 25. An inhaler according to claim 24, wherein

17he id inpalbNfdcbetRsy & duiang, Binereid BRLNMGIDEINEEN £36
blister to facilitate detachneﬁ? of a blister fron1gw£d

tg dj)(g&f:etl;?tmow plpsteriigto ad*ggﬁ@msvgﬂt}@ the; hlister piercing member in

response to rotation of the actuator with respect to the housing in one direction,
movement of the actuator in the same direction also being operable to puncture the

lid of a blister aligned with the blister piercing member.

18. An inhaler according to claim 16 or claim 17, including a cap attached to the
housing pivotable between a closed position in which it covers the mouthpiece and
an open position in which the mouthpiece is revealed to enable 2 user to inhale

through the mouthpiece.

19. Aninhaler according to claim 18, wherein the indexing wheel rotates to
move a blister into alignment with the blister piercing member in response to
rotation of the cap with respect to the housing from the open to the closed

position.

20.  Aninhaler according to claim 19, wherein the cap and the actuator include
co-operating means to couple the actuator to the cap such that the actuator rotates

relative to the housing in response to rotation of the cap between the open and
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26. An inhaler according to claim24 or claim 25,
wherein the strip includes a notch to facilitate
tearing of the strip between each blister. 25 27. An
i nhal er according to any of clainms 24 to 26, wherein
the coiled strip carries between 30 and 60 blisters
and each blister has a dose payl oad of between 10 and
25mg. 28. An inhaler according to any preceding claim
formed fromno nore than fi%e- 30 noul ded conponents.
29. An inhaler according to any of clains | to 28,
formed fromno nore that six noul ded conponents. -45-
deped pasitipgral er according to any of claims 1 to 27,
formed fromno nore than nine noul ded conponents. 5
31. An inhaler according to any precedi ng claim
Aiher diminhHer dvgosiingtol my whakding ohaimpehdérkial thy hb asimgticludes a
SWQPKL%@Q%R%%%@E&Q& translucent material allow ng
t he remai ni ng I'I'sters to be seen through the
housi ng. 32. A nmethod of using an inhaler according to
ny of, Lhe. 1 to 31, .includin 10 the.step of .
2%c')t a?? nnl(éhftill reacg?ﬁd%nzft S rdatug%rrbvgeraeg‘oﬁhfs eecrr]g]i‘s?ﬁro ﬁfnlgegﬁlﬁe nt
agiveted bipe liglatistisnd tophehaoising wikinb ey opgenablt @o Putilitstd kembe of a
lid of -an.akign bljster, inhalin hr pugh t he
ool sr B0 ROl ter b b e PP RO FE U e bl i st er
to entrain the dose contained therein and carry it

ia the pmguthpiece into the user's air . 15 33. A
Bt e SRR R o Al e ineg 8Pk Ribaed By e i
andtth¢ hogidghehacthe sitl @y closedahiia@h viHich Sde@ blioders! 0hohdof@de
v!rtenitﬂe%s fdibrhSEe dLr e?(;t i.oF to nove a blister into
zhendRaerid PR 2R 0T Mt er pi ercing nenber and,
rotating it in a second direction to puncture the |lid

f the blister aligned with the blister piercin .
B B a R R RS ar b S or R “Agrmimor
tliserss eaih Hobingat @inctgaHihBd asd l:kiﬁtﬁ)ihingi aNdd st GE seddiemSh€fdr
.oﬁ rotq}in iﬁ inda f'rét direction to puncture the
iphalptop by agfen daprte dPit%ﬁ’] Y& h the blister piercing
menber and, once the inhalation step is conplete,

otat,jng,i.t in a.second djirection to pove a subsequent
i sf“élrlgPﬂf‘o“céP’i%g'rﬁn‘&ﬁ‘a% nvheK e Petne &% ¢ frAggible
feRtitterwadh e36h bistértb TaelliaaCidhi@nt 6f £hRité 3dm Wha[28idt

loggrgkg sgghggtatlng t he actuator

26.  Aninhaler according to claim 24 or claim 25, wherein the strip includes a

notch to facilitate tearing of the strip between each blister.

27.  An inhaler according to any of claims 24 to 26, wherein the coiled strip
carries between 30 and 60 blisters and each blister has a dose payload of between 10

and 25mg.

28.  An inhaler according to any preceding claim formed from no more than five

moulded components.

29.  Aninhaler according to any of claims 1 to 28, formed from no more that six

moulded components.
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conprises the step of rotating a cap coupled to the
actuator. 36. An inhaler conprising a housing to
receive one or nore blisters having a 30 puncturable
lid and containing a dose of nedi canent for inhalation
by a user, the device conprising a blister piercing
head for puncturing the Iid of a blister so that the
dose contained therein can be inhaled by the user from
the blister through the de#bece, wherein the piercing
head conprises a primary cutting elenent which is -46-
configured to cut, as the piercing nenber enters the
blister, a first linear slit inthe I|id and,

condar utting el enents. extendipg laterally from
e 5?% Hrr%?f)%r %C&f’f‘?%l‘) B ShEhi™hA ﬁgaﬁoém%@ﬁffﬂnq{ﬂ BT en
oa¢ moakletl kempbeerei.ng head continues to enter the
blister, second linear slits that extend across each
end of the first linear slit forned 5 by the primary
Tut t isgindhlemerbrdifid® 95y ipiededlingtihi S8R kYe KdHsngNYwholly or
m§ ryst£%mhm fouﬁn%a{mjroftlasjnt elid

CH 8P R°T OP RS S PHE N Y TS YSF B tATR REAH G Pleftemaining

listerher beeselesi yhrotigh @ Hausingi Nng head into the blister.

37. An inhaler according to claim36, wherein the

pi erci ng head conprises a pair 10 of secondary
uttim @eﬂ:_lcﬁll’fﬁ'rﬁsﬁ»g 288nhaiN3} aic&h:a.{r%rtoaﬁfgf dihing 1t Q Al Hddin
%7, mhgreln tgﬁ secondary cutting elenments are spacef

F 8P CAEREAHEHEN AHAIATHR Ve Fehlipted dfttp aHgprasnd feth the $lister
plErdingetkriiie: AR tEYERAES thOBA WEER aB@ied bRALS, ir_ﬁal‘auf?t%e BRBLA dhe
cutting elenments. 15 39. An _inhaler according To an

BPUCPEF S S8ty Peuiigietarieb e blpterin sptein thieWgse contained

tBERIPIHA QORI Vit 8f BoRhaREs inkdehdhAPE.i0l4;t he bl ade
| ying substantially at right angles to’a plane

occupied by the Ilid of a blister that is located in

Bhe iAnhalieid dcbordingQsiclai® B2, WEAEY tfu@%tep lo® k&th dhh th€ AcQtor
.Ag_%nh | er according to_claim 39, wherein the primary
IBUTLISHe SR ME AR tARag T in 2 SiFs ABEFRAR ageve Dblistaitttorfigament
Wit e Hlist@ Bler&ihg tneinBed 111, L:d)tgu@é it 118 s@loh& UBLetichlo peﬂcture
¢nhglgr according to claim40, wherein said edge

& P8 rE theoblistes sigiedqvith the blistsr piprcipgymiemhed er accor di ng
to claim41l, wherein a secondary piercing el enent

extends | aterally across each end of the primary
35t er ¢ mGthadaseritling to claim 33, wherein the step of rotating the actuator

includes the step of rotating it in a first direction to puncture the lid of a blister
aligned with the blister piercing member and, once the inhalation step is complete,

rotating it in a second direction to move a subsequent blister into alignment with

the blister piercing member.

35. A method according to claim 34, wherein the step of rotating the actuator

comprises the step of totating a cap coupled to the actuator.

36.  An inhaler comprising a housing to receive one or more blisters having a

puncturable lid and containing 2 dose of medicament for inhalation by a user, the
device comprising a blister piercing head for puncturing the lid of a blister so that
the dose contained therein can be inhaled by the user from the blister through the

device, wherein the piercing head comprises a primary cutting element which is
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43. An inhaler according to claim42, wherein the
pointed tip is mdway between 30 the secondary
cutting elenments. 44. An inhaler according to any of
clainms 39 to 43, wherein the secondary piercing

el ements are each formed froma bl ade, the plane of
the blade lying -47- substantially at right angles to
the plane of the primary piercing el enent and
substantially at right angké@‘to t he pl ane occupi ed by
the lid of the blister. 45. An inhaler according to
claim 44, wherein each of the secondary piercing 5
eirdgedsovay es thespiarcipgrednpdgatdrotheilistehe Seckhdr slit in the

L4 near. ahs dopsdhe. )i plister.. 46. An inhaler
accord f‘%él i % Craitm %é%nqil\%et?%l% laﬁeéﬂg f54m g]?e PHBHE A
tipmentselron d@ropnpperd kn gutedsetine piescihg perdscdntinge spoi eateddhe

. ]B]ESQCI, ;'egoﬂ'c? haéxtrr] is%trs] E?Jt &lLie8§ %?r%?%gghtegd %!g %{%},{ﬂ'g%% '%Ltgkjopmcd

the. pointe each o seco
et Erveptiosary cesing pletdvet, phaprémady andeedindag duaing dignédieogether

rimry .plepcing..ele t, 48 i nhal er according to
B YL PRI SE R RRED aro 8 pr By e Do ad o
fisthef ettneoShe pidtainy hpideing thg sepents |ie at the sanme

hei ght as the primary piercing elenent at the point

at which the primary piercing el enent and secondary
Pi-er cAm (nhabh eo@ndingreetlaieadt) viteban thedSerciiy Headl@b@prises a pair
9?&%53&3 Cngna ofmclalns 36 to 41, wherein the

primary cuttrng 2%*el enent divi des each secondary
cutting elenent into first and second cutting nenbers

at extend | aterally fromopposite sides of the
%?i na‘%‘/ mg‘ﬁgﬁt‘ PR Ere r‘%ﬁ‘?‘fn %dﬁgﬁﬁﬂ HrsrAdasestiog flgmets are
placddfirdf, eavin 6ttt Bod the prinias} caviidg SRERAMIsGMdnldon and extends
ngg@gfémfogygg et war ds-each ot her at an angle and
RREH R LT PG el EHRAEePE st ands from the t op

of the secondary cutting nenbers froma point on each

condar utting el enent. at ich_the first and ,
B ot b B b RB bt T ffafeim 35 Chdt et e Hgiog
dlemeltaiomphies Mbied€ithe plage SLGQ MEyyi§%§ms%dﬁkgeﬂ%§ angles
are . angl ed. i.n db% go rds_each other. 30 52. -
Orivlp ScsBren &7 Aty YhoLnBhte Wrhs acatsd 8 Shephalgpisrcpaition
fehdy fe@idtclagy cutting elenents extend laterally from
the primary cutting elenment at an angle of 90 degrees
to the primary cutting el enent.

40. . Aninhaler according to claim 39, wherein the primary cutting element has a

shatpened edge for cutting the first linear slit in the lid of the blister.
41. Anighaler according to claim 40, wherein said edge tapets to a pointed tip.

42.  An inhaler according to claim 41, wherein 2 secondary piercing element

extends laterally across each end of the primary piercing element.

43.  An inhaler according to claim 42, wherein the pointed tip is midway between

the secondary cutting elements.

-44.  An inhaler according to any of claims 39 to 43, wherein the secondary

piercing elements are each formed from a blade, the plane of the blade lying
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-48- 53. An inhaler according to any of clainms 36 to
51, wherein the secondary cutting el enents extend
laterally fromthe primary cutting elenent at an angle
of less than 90 degrees. 5 54. An inhaler according
to any of clains 36 to 51, wherein the secondary
cutting elenents extend laterally fromthe primary
cutting elenment at an angle of nore than 90 degrees.
10 55. An inhal er according*to any of claims 49 to 54,
wherein the primary cutting elenent divides each of
the secondary cutting elenments into secondary cutting
spytieradly ehaghtextlenth thatpiamalolf yhefpmﬂytpeerpin'gm&myenc etd i ng
s ARy :Qtfggttfafnetese B it LGy 13 %td 4808 Bligp cut
extendlng IateraIIy from one S|de of the primary
guttin ement r ent SIZ 15 to the fla
G| AOpRuETRR e B Prd e kEGRRLSh B e e
eldnadntehive mdhht@bﬁdfchédgy to tutahe sdvendlinedr sitsde thd lid BLa blister.
primary cutting nenber. 56. An inhaler according to
any of clainms 36 to 55, conprising at |east two
4pi er cimghileadsodisy @ndiing 5 whebet the @dgd SUthERADESS. the 0
nhal e accordln to any of clainms 36 to 56, or

%Onanﬁ}’ %‘frc%llgﬁier%enis pBesy o a\Rﬁ‘é‘F%ﬁ %Pt he piercing menber

conprises a discrete piercing nodule. 58. An inhaler

ccording .to claim57, wh plerc
ARl sSoRiil & S, bfieisbe Pt FF of cahcpt te
ssemataﬁy fitreinGielgndnealils itl Bt pant d¥ght BREE TS @ihg BR. privha
hale{ accordlng to claim58, conprising an air inlet
fﬁﬁﬁnﬁﬁEEFP ‘outl et aperture extending through the main
body portion, one of the piercing heads depending

frontthe eri phe of the air_inlet and extendi ng over
he A0 FofR] HEOHIE SRR SHEIRA™ S B e gunted dp of each

adebentbndf pRivifidelepedts fb el the @hmt Reight 4s t(BH?:hﬁIaryaﬁlgrcmg
zxtendl over the 2L qutl et.. 60. An inh

HEXTY @F g AeEef RS9 PHRATERIFFot9BE TRAY *BO8FOpERT Pisticios
daﬁ&mdﬁﬁtamh4ﬁhmfecessed region around the air inlet,
the piercing head depending fromthe periphery of the
air inlet fromthe recessed region

49.  An inhaler according to any of claims 36 to 41, whetrein the primary cutting
element divides each secondary cutting element into first and second cutting

members that extend laterally from opposite sides of the primaty cutting element.

50. An inhaler according to claim 49, wherein the first and second cutting
members convetge towards each other at an angle and the primaty cutting element
upstands from the top of the secondary cutting members from a point on each

secondary cutting element at which the first and second cutting members meet.

51.  An inhaler according to claim 50, wherein the secondary cutting elements ate

angled invtardly towards each other.

52.  An inhaler according to any of claims 36 to 51, wherein the secondary
cutting elements extend laterally from the primary cutting element at an angle of 90

degtees to the primary cutting element.
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61. An inhaler according to claimb59 or claim60,
wherein the air outlet aperture 3 is in comunication
with an air outlet tube extending fromthe nain body
in an opposite direction to the piercing head
extending fromthe periphery of the air outlet
aperture. 62. An inhaler according to claim®61,
wherein the air outlet tube conprises 10 axially
extending ridges fornmed on i4%-outer surface which
| ocate the piercing head wthin a walled recess in
t he nout hpi ece. 63. An inhaler according to claim62,
wherein a space forned between the ridges and the
| egl ¢ ri a. bypass air, conduit for the
g?pedgn%?%ﬁﬁgf&g.rgf§§§Y°i§ SgiﬁﬁﬁﬁhsggfgléfdﬂPnd“Y
eritisg demahierexeengddteetly fionheleqainidty ouiging telien ADLE SH0I Rk
4 tﬁﬁ%%@%e@é’. according to any of clains 14 to 17,
wherel n the 1 ndexing mnmechanismconprises a blister
strip locator chassis defining a path for the strip of

i st t the aperturge.i.n the using, 20 65. An
i% hal ‘gé ﬁ‘élc%%?) r |°rﬁ§m§ g" RA %1%‘&’,3 %%h‘e Bg: Wl‘%feine@rf PRty
dufiog elaipkats axrend datalig Srobd 0 prid@arpbbisingleledleht Bt do04R1Yr
g@g§§$§9@gd %he i ndexi ng nmechani sm conprises an

ndexi ng mﬁ%%F&rotatably mounted to the free end of

the resiliently defornmable armover which a strip of
An i nhal er according to

Isters.i assed. 25 66
%‘ ai rr’?%g‘,ha\fﬂé;ﬁ %ecg.rﬁing 2 2P hefestiy Al whersin the prigarysetting
démspakedesanth bl ehexeto@iadf citisy BRSNS Mol MEoddaB fitting
g@gggggghe MAtStg hlrst poke ~when the actuator is
B Vorad F &P VECRYY (108 s RS Chtias slemssehy gékiredton
distac@sise that ke flislexdiAGhabieed: ByQnk Q&%aaﬂq%ggéea%b

Ihe actuator to index the blister strip. _ _ .

inhal ér - accs FERRGDE 596104 BETE SHptNesTergens of a different size

@rthe flaptatinahe b Bithe RecondRySchulith Mk Beds $h& RIANE the QY 1y
er.,s f. the i ndexing wheel when the indexing

not oke
& ieer® ?%Jtcgfl 50? s RIE)218 SHGR8 P #PREfar m t o deform to
all ow said spoke to 50 clear the anti-rotation ranp,
the armreturning to its undeformed state once the
Lok hIRL2leT actrEding Foanphslaimp &f dpy S rompsisiteray least two
piedciigi HeAd OfpstAiig et i e MIGGheh bkt NE  Opposi te
direction. '
57.  An inhaler according to any of claims 36 to 56, or to any of claims 1 to 7,

wherein the piercing member comprises a discrete piercing module.

58. An inhaler according to cla';m 57, wherein the piercing module comprises a

main body portion with first and second piercing heads upstanding therefrom.

59.  An inhaler according to claim 58, comprising an air inlet and an air outlet
aperture extending through the main body portion, one of the piercing heads
depending from the periphery of the air inlet and extending over the air inlet and
the other piercing head depending from the periphery of the. air outlet and

extending over the air outlet.

60. An inhaler according to claim 59, wherein the main body portion includes a
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5 68. An inhaler according to claim67, wherein the
drive tooth on the actuator is shaped so that, when
the actuator is rotated in the opposite direction from
its open into its closed position, the drive tooth

-slides over the top of the precedi ng spoke of the

i ndexi ng wheel. 10 69. An inhaler according to claim

68, wherein the edge of each spoke is shaped to allow
the drive tooth to pass over9i-t when the actuator is
pivoted fromits open into its closed position. 70.

An inhal er according to claim68 or claim 69,

reeATpAdi tsging aepundahe kiomletatie piddingdicad defentitgtPddm SPAS &b hery

r ik |-£otation ranp, the drive tooth being
(gﬁggg%Fgaq?%hééigﬁu? {yﬁﬁ%ﬁto resiliently deform as

the drive tooth slides over the top of the sgo?e to
aus er spoke to.extend i.nt tge space  bet ween
thhe gxnr?{ﬂ%lg at ron sand ?a“in§f:9a‘i“i %ﬂ“’r@h’ﬁ' SRS Rslet aperture
is ot e paicftiontveith AdEX bgerwbiBekx ikttt FBEY thdink £6 bb@in A0
opposite direction to the piercing head extending from the periphery of the air

outlet aperture.

62.  An inhaler according to claim 61, wherein the air outlet tube comprises
axially extending ridges formed on its outer surface which locate the piercing head

within a walled recess in the mouthpiece.
63.  An inhaler according to claim 62, wherein a space formed between the ridges
and the walled recess comprises a bypass air conduit for the direct flow of ait into

the mouthpiecé from outside when a patient inhales through the mouthpiece.

64.  An inhaler according to 2ny of claims 14 to 17, wherein the indexing

mechanism comprises a blister strip locator chassis defining a path for the strip of

blisters past the aperture in the housing.

65.  An inhaler according to claim 64, wherein a resiliently deformable arm
extends from the blister strip locator chassis and the indexing mechanism comprises
an indexing wheel rotatably mounted to the free end of the resiliently deformable

arm over which a strip of blisters is passed.

66.  An inhaler according to claim 65, wherein the indexing wheel comprises a
set of spokes and the actuator includes a drive tooth engageable with a first spoke
when the actuator is pivoted relative to the housing into an open position to cause

the indexing wheel to rotate together with the actuator to index the blister strip.

67.  An inhaler according to claim 66, comprising an anti-rotation ramp on the
housing which is engaged by another spoke of the indexing wheel when the

indexing wheel rotates thereby causing the atm to deform to allow said spoke to
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clear the anti-rotation ramp, the arm returning to its undeformed state once the
spoke has cleared the ramp, thereby preventing rotation of the indexing wheel in the

opposite direction.

68. An inbaler according to claim 67, wherein the drive tooth on the actuator is

shaped so that, when the actuator is rotated in the opposite ditection from its open

into its closed position, the drive tooth slides over the top of the preceding spoke of

-the indexing wheel.

69.  An inhaler according to claim 68, wherein the edge of each spoke is shaped
to allow the drive tooth to pass over it when the actuator is pivoted from its open

1ato its closed position. -

70.  Ad inhaler according to claim 68 or claim 69, comprising 2 location ramp
adjacent to but spaced from the anti-rotation ramp, the drive tooth being operable
to cause the arm to resiliently deform as-the drive tooth slides over the top of the
spoke to cause another spoke to extend into the space between the anti-totation and

location ramps and prevent rotation of the indexing wheel in either direction.



