1 2 27 4 2 7 3 MED CAMENT PACK This application is a
divisional application frompatent application GB 9104322.4 filed on 1st
March 1991 and 5 publ i shed under publication No. 2242134. The parent
application GB 9104322. 4 describes and clainms an inhal ati on device for use
w th a medi canent pack in which at |east oge container for n?ouzz tan/
powder formis defined between two nenbers peel ably secured To one 10

anot her, the device conprising neangggggagggg_gaﬁgpening station for the
said at | east one container; neans for peeling the nenbers apart at the
opening station to open the container; and an outlet conmunicating with the
opened contai ner, through which a user can inhal er nedicanent in 15

powder form from t ihispeapplicatdioner is T sdimiedonad rapplication from
medwcanment pack for use in an inhalation device by means of which a user
can inhal e nediatenthappligation GRP19433%d4r filafdarnt 18k Maxeh 8%k @nthown

for use with blister 20 packs in whjch the nedi canent is held in powder
formin5the bRwkidshed,ndgr @Rﬂfr{]%‘irir%sm?ﬂcﬁﬁ?el%ﬁpunct uring nenber

1l ch punctur e cag bl bkl tebi feat 43 SEORyBbAC T HLEATTRLS | ol
DrovLoe, 3 eOLSAGI AFiPiarion AP A S VY o G Yk
Slrogl/: gg;' on CHplKPds d¢ Aeastdidht ColtifiniLSESE hBYSEhMERL! AT Sdwier
form is defined between two members peelably secured to one
10 another, the device comprising means defining an opening
station for the said at least one container; means for
peeling the members apart at the opening station to open
the container; and an outlet communicating with the opened
container, through which a user can inhaler medicament in
15 powder form from the opened container.
| This invention relates to a medicament pack for use in
an inhalation device by means 6f which a user can inhale
medicament in the form of a powder. |
Inhalation devices are known for use with blister
bt 20 packs in which the medicament is held in powder form in the
blisters thereof. Such devices include a puncturing member
which punctures each blister in turn, thus enabling the
medicament to be inhaled therefrom. It is an object of the
present invention, however, to provide a medicament pack
25 having a large number of discrete unit doses, for use with
an inhalation device as described in the parent application
GB 9104322.4.

According to the present invention there is provided



- 2 - a nedicanment pack for use in an inhal ation device, the pack
conpri'simg an elongate strip formed froma base sheet having a plurality of
recesses spaced along its length and a Iid sheet hernetically but peelably
sealed thereto to define a plurality of containers, each container having

t herei n inhal abl e medi canent in powder form The strip is preferably
sufficiently flexible to be wound into a roll. In the acconpanying
drawings: Figure 1 is a rear view of a first enbodi nent of inhalation

devi ce according to the invention of the present application; Figure 2 is
an axononetric expl oded view of the compé@nents of the enbodi nent of Figure
1; Figures 3a, 3b and 3c are an axononetric view, a |longitudinal section
and an end view (partly broken away) showing a clutch used in the

enbodi nent of Figures 1 and 2; Figures 4a and 4b are an axial section amd
Cross 3 section respectively, on a larger scale than Figures 1 and 2, of
a nout hpi ece which may be used in the first enbodi nent (or in sone other
enbodi ment); Figure 5is a front view of a second enbodi nent, with a cover

thereof renoyedglaq cabidiit Fadiet 2birCusd S An’ drhdld€66n ViaeVitk,! HheecoNd

enmbodi nent ,

pack comprising an elongate strip formed from a base
sheet having a plurality of recesses spaced along its
length and a lid sheet hermetically but peelably sealed
thereto to define a plurality of containers, each
container having therein inhalable medicament in powder
form. The strip is preferably sufficiently flexible to
be wound into a roll.

In the accompanying drawings:

Figure 1 is a rear view of a first embodiment of
inhalotion device according to the invention of the present applicotion;

Figure 2 is an axonometric exploded view of the
components of the embodiment of Figure 1:

Figures 3a, 3b and 3c are an axonometric view, a
longitudinal section and an end view (partly broken away) -’
showing a clutch used in the embodiment of Figures 1 and
27

Figures 4a and 4b are an axial section and cross



but showi ng the interior thereof Figure 7 is an axononetric front view of
t he' second enbodi nent; Figure 8 is an axononetric rear view of the second
enbodi ment; Figure 9 is an axononetric expl oded view of the second
enbodi nent; Figure 10 is a front view of a third enbodi nent, show ng the
interior structure thereof; Figure 11 is an axial view, on a |arger scale,
showi ng t he mout hpi ece of the third enbodingnt; Figure 12 is a view from
bel ow of the third enbodi nent; ,Figures 13 to 16 show a fourth_enbodi nent,
Figure 13 b@lﬂf%ﬁF%ﬁHeFﬁPBﬁ°$F¥ IYFi G @ MAZERSTHR othanElguEes, 1
Figure 13, Figure 1) a section agn Jine BB in Figure 13, . and Figure 16 an
expl oded Vi ew G Snmtert SRAMEIPIeCR, aiah mpy” ey uatst, The thE fins
enbadi ment in successi S es..0 eralion  Fi e 16e is a 4
coction taken RIS IBEREn paREcoPher CopBRRNRLRT £ 1S o\ o i e
‘enbodi ment, Figure 17 ' n sen ']:Q;QE R Mo} ;1 -Ain
Figure 17, Figure 19 %P@gggi %n i%n% ?@ne - é}ﬁlgrg E?%ﬁar }ﬁgg’t’gng‘“g?&}?‘%?‘ d an
expl oded Vview, yith a cover thereof removed to show the interior;

Figure 6 is a rear view of the second embodiment,

but showing the interior thereof
Figure 7 is an axonometric front view of the

second embodiment;

Figure 8 is an axonometric rear view of the

second embodiment;

Figure 9 is an axonometric exploded view of the
second embodiment;

Figure 10 is a front view of a third embodiment,
showing the interior structure thereof;

Figure 11 is an axial view, on a larger scale,
showing the mouthpiece of the third embodiment:

Figure 12 is a view from below of the third
embodiment;

Figures 13 to 16 show a fourth embodiment,
Figure 13 being an underplan view, Figure 14
'a section on line A~A in Figure 13, Figure 15 a section
on line B-B in Figure 13, and Figure 16 an exploded
view on a smaller scale;
Figures l16a to 164 show the fourth embodiment in

successive stages of operation, and Figure 16e is a



Figures 21 to 24 show a sixth enbodi nent, Figure 21 being an end view,
Piguré 22 a section on line AAAin Figure 21, Figure 23 a section on line
B-Bin Figure 21, and Figure 24 an exploded view, Figures 25 to 29 show a
nodi fied clutch which nay be used in those enbodi nents of the device
which require it, and are, respectively, a front view, a top view, a back
view, a |left side view and an axononetric4view, Figure 30 is an expl oded
perspective view showi ng a further enbodi nent of clutch which nay be used;
Fi gure 31 is seactionoctakenepspbineva~&i b Bigyre 363dther enbodi nent of
clutch which may be used, Figure 3la is transverse section through the
clutch shown in Fi gBiiguses Ri/gte2Boshewia SfHfth enkedinentpsitions of
operation of another enboginent of the device ., jn rear, view, and -5

Figure 35 is a perspecti Ve diRRy 34 Paifigednsend %igw nd IGNREDABI ent " ef
A R PO N T TR
flexible Stri@nllq.%fei %Dﬂ Q.nplf-"{tﬁﬂl'é y19f, Qq%(eﬁ‘fq@rga% an exploded
view;
Figures 21 to 24 show a sixth embodiment,
Figure 21 being an end view, Figure 22 a
section on line A~A in Figure 21, Figure 23 a section
on line B-B in Figure 21, and Figure 24 an exploded \?
view;
Figures 25 to 29 show a modified clutch which may
be used in those embodiments of the device which
require it, and are, respectively, a front view, a top
view, a back view, a left side view and an axonometric
view;
Figure 30 1is an exploded perspective view
showing a further embodiment of clutch which may be
used; _ T
Figure 31 is an exploded perspective view of yet
another embodiment of clutch which may be used:;
Figure 31la is transverse section <through the
clutch shown in Figure 31;
Figures 32 to 34 show successive positions of
operation of another embodiment of the device , in

rear view; and



of which contains a dose of nedicanent which can be inhaled, in the form
of a powder. The strip 1 conprises a base sheet 3 in which blisters
are formed to define the pockets 2, and a Iid sheet 4 which is hernetically
sealed to the base sheet 3 except in the region of the blisters, in such a
manner that the |lid sheet and the base sheet can be peel ed apart. The

sheets are sealed to one another over their gwole w dth except for |eading
end portions thereof where they are preferably not sealed to one another at

all. The 1id and base shpfts 7 eiLarhdr¥Heitile it ®th A Barger scale
pl astics/alum nium | am nate, and the 1id and base sheets are preferably

adhered to one aMyWiglg banheabodgaknty of A VEsmert eﬁamal @cdoi@iligd to
matefial nmay be a | am nate consisting of 50 gsm bl each kraftpaper/12 mcron

pol yest er ( PETP)Hd limvidthtiiani.on soft tenper alumniumfoil/9 gsmvinylic
peel able heat seal |acquer (sealable to PVC), and the base material may be
a | am nate consi sti ng RfedfXing araon Ho/Fidgmrescrlgn 3 @nd t3eanpisy 3 urihesen
foil/25 mcron orientated pol yam de. The |l acquer of the |id material is
seal ed to the P¥bdwy@n ofinhaldfbism ndesticd tim pmwhiicke tile penintigd seal
between the lid and base sheets. The strip 1 is shown-as having el ongate
pockets whi ch r fleX¥ids &twaly hidsfindfige@ niandtyeeft pasketre 3teagh

This is convenient in that it enables a |arge nunber of pockets to be
provided in a giQfenBifhp qUHRAINs a dose of medicament which can be

inhaled, in the form of a powder. The strip 1
comprises a base sheet 3 in which blisters are formed
e to define the pockets 2, and a 1id sheet 4 which is
hermetically sealed to the base sheet 3 except in the
region of the blisters, in such a manner that the 1lid
sheet and the base sheet can be peeled apart. The
sheets are sealed to one another over their whole
width except for leading end portions thereof where
s they are preferably not sealed to one another at all.
The 1lid and base sheets are each preferably formed of a
plastics/aluminium laminate, and the 1id and base
sheets are preferably adhered to one another by heat
sealing. By way of examﬁle, the lid material may be a
laminate consisting of 50 gsm bleach kraftpaper/12
micron polyester (PETP) £film/20 micron soft temper
aluminium foi1/§ gsm vinylic peelable heat seal lacquer
(sealable to PVC), and the base material may be a
laminate cénsisting of 100 micron PVC/45 micron soft

temper aluminium foil/25 micron orientated polyamide.



The strip may, for exanple, be provided with sixty or one hundred pockets,
but it will be understood that the strip may have any suitabl e nunber of
pockets. The inhal ation device conprises a body 10 defining three storage
chanbers, nanely a chanber 11 in which the strip 1 is initially housed and
fromwhich it is dispensed, a chanber 12 for receiving the used portion of
the base sheet 3, and a chanber 13 within which the used portion of the lid
sheet can be wound up on a wheel 14. The chanmbers 11 and 12 contain
respective curved | eaf springs 28 and 29 which function as resilient coi
fornmers the purpose of which is descrd gd. bel ow. The body defines a
further chanber 15 which houses an i ndex wheel 16. This has a plurality

of grooves e exhegterd ol theel1id mhte2in3 Ofst Bealeac!tdbthe TiCOrooves
are spaced at a pitch which is equal to the distance between the centre~~

lines of adjsmamtopothet bade matidriahatbeprovidelhel pemkhble ageall osed °
by a lid 30. The chanmber 15 conmunicates wth the chanbers 11, 12 and 13
via 7 passtwpen dhe Widmhdbassmhretsl y. The chanber 15 comuni cat es
via a slit 18 which, in turn, extends upwardly w thin a nouthpi ece 20.

The sl ot 18 al sCChmakaiipat s 48 t shown | as cthaving welpngatecspoecketsbel ow
with reference to the specific nouthpiece shown in Figures 4a and 4b. The
mout hpi ece Wil B transveraedddwithnzesrect fioeithe lenghh o€ the

strip. This is convenient in that it enables a large
number of pockets to be provided in a given strip length.
The strip may, for example, be provided with sixty or
one hundred pockets, but it will be understood that the
strip may have any suitable number of pockets.

The inhalation device comprises a body 10 defining
three storage chambers, namely a chamber 11 in which the
strip 1 is initially housed and from which it is
dispensed, a chamber 12 for receiving the used portion of
the base sheet 3, and a chamber 13 within which the used
portion of the lid sheet can be wound up on a wheel 14.
The chambers 11 and 12 contain respective curved 1leaf
springs 28 and 29 which function as resilient coil -
formers the purpose of which is described below. The
body defines a further chamber 15 which houses an index
wheel 16. This has a plurality of grooves 17 extending
parallel to the axis of the wheel 1s6. The grooves are
spaced at a pitch which is equal to the distance between
the centre lines of adjacent pockets 2. The chambers
11, 12, 13 and 15 are closed by a lid 30. The chamber

15 communicates with the chambers 11, 12 and 13 via



in the formof a pair of circular apertures, though they nay be of sone

ot her shape, as they are in Figures 4a and 4b. The primary purpose of the
additional air inlets 21 is to provide additional air to the user and thus
reduce the resistance to inhalation, though they nay serve one or nore
addi ti onal purposes, as they do in Figure 4a and 4b and as is descri bed
below with reference to those Figures. A neans is provided by which the
user can rotate the index wheel and the |id wheel in steps of a

predeterm ned sigassagesliils, MRMT WP ieFectivailghet wheel 22 and a gear
wheel 23, both connected to rotate in unison with the index wheel 16, a
[ever 24 arranged to ieatchaiiver 1SHecemmendeateasvtbear atldtetl svheic??2 and
gear~wheel 23,.but independently thereof, and a gear wheel 25 which neshes
Wi t kst he gear whseltuds arektiends npwpadliyo widthdtre a mouthpidwe(204. Thehe
lever 24 carries a pusher arm 26, the end of which is arranged to engage
the teeth of thelok ckietahfeecommunicates witheaair oiniets;adshatildhdeg are-
al so engaged by a paw 27 fixedly secured to_ the body 10. For reasons
which will becoesppibed: MARWheVdEscrinrierenerontsr the ofReRiHIF of

t hi-s enbodi nent, the gear wheel 25 is, not connected directu% to the lid

wheel 14, but i& SHROY™ 39 ipAYRETIAR @RS ERhi cTHS MRRIRESHS hi n
;lhiep:oz d g"‘ﬂggtri 0. i branidad yhen Ml by fMlets 2 Ghovn Héle

in the form of a pair of circuiar apertures, though
they may be of some other shape, as they are in Figures

rd’ 4a and 4b. The primary purpose of the additional air
inlets 21 is to provide additional air to the user and
thus reduce the resistance to inhalation, though they
may serve one or more additional purposes, as they do
in Figure 4a and 4b and as is described below with
reference to those Figures.

» A means is provided by which the user can rotate
the index wheel and the 1id wheel in steps of a
predetermined size. This means comprises a ratchet
wheel 22 and a gear wheel 23, both connected to rotate
in unison with the index wheel 16, a lever 24 arranged
to rotate about the same axis as the ratchet wheel 22
and gear wheel 23, but independently thereof, and a
gear wheel 25 which meshes with the gear wheel 23 and
is arranged to rotate the 1id wheel 14. The lever 24
carries a pusher arm 26, the end of which is arranged

to engage the teeth of the ratchet wheel 22. The



wheel and the gear wheel 25 when the force required to rotate the |id wheel
exceeds a predeterm ned anount. The clutch 50 conprises a disc 51 provided
with radially extending serrations 52, or other surface roughness, which is
held in engagenent with a simlarly serrated or roughened surface 53

provi ded on an end face of the Iid wheel 14 by a conpression spring 54. The
spring 54 bears at one end against an inwggdly directed surface 55 of the
lid wheel and at the other end against a nut 56 threaded on a bolt 57. The

device descri hathfiboye ehe Hatthét Swhésl tardecalsysabbagel @5 t&1€?ﬂ@§es of
medi canment contained in the pockets 2 have all been dlspense n that

case, provisi @7 chixddl yreskEcdred tte tiserbédy gbo n AR Sréasohe WRiehi or Of
t he device, for exanple by renoving the lid 30, so as to insert therein.a
fresh strip 1will kecopécappazmentis£frpime the dﬂsnmiptﬁqnﬂbelmwmmﬁetheth@;
device may be nmade to be di sposable once the strip 1 9 with which it is
suppl i ed has mmeratien upf thisi embeddment, Kkhengeas adhsale 2% isrsotused
the bulk of the strip 1 is within the chanber 11, kept in a relatively

tight reel by qonnecsd spRirechly wken ahghorlthoometﬁi atl4 he b@fdi 48 end
t her eof passing out of the chanber, 11 through the_passage 31 to the index
wheel 16. Trﬁé”?‘?ﬂ‘é‘i’ﬁ% V& t 3orSiRPing qiciptehy 8 Whtich r 1§ i Royseded

apart so that tng {ea0988%8Lel"T4.  The effect of the provision

of this clutch is that slipping occurs between the 1lid
wheel and the gear wheel 25 when the force required to
rotate the lid wheel exceeds a predetermined amount. A
The clutch 50 comprises a disc 51 provided with

radially extending serrations 52, or other surface
roughness, which is held in engagement with a similarly
serrated or roughened surface 53 provided on an end
face of the 1lid wheel 14 by a compression spring 54.

v The spring 54 bears at one end against an inwardly
directed surface 55 of the 1lid wheel and at the other
end against a nut 56 threaded on a bolt 57.

The device described above can be made so as to
be reusable after the doses of medicament contained in
the pockets 2 have all been dispensed. In that case,
provision can be made for the user to gain access to
the interior of the device, for example by removing the
lid 30, so as to insert therein a fresh strip 1, for
example in a cassette. Alternatively, however, the

device may be made to be disposable once the strip 1



lid sheet 4 can be secured to the |lid wheel 14, and so that the | eading end
of the base sheet 3 can enter the passage 33. The end of the lid sheet 4

is held in place on the |id wheel 14 by neans of a key 34 which is a force

fit in aslot 35 in the wheel 14. A user desiring to use the device pushes

the lever 24 in an anticlockw se direction, as viewed in Figure 1, so that

t he pusher arm 26 urges the ratchet wheel 23 through an angle equal to the

angul ar di stance between two adj acent teeth. Thi s causes the ratchet

wheel 16 to rot gijewhERmIGl iy supplilede®adl been ged ugh of the groove 17
t hereof and thus equal to the distance between two adjacent pockets 2 in

the strip 1. This brimgs e@itiekeevenappadidre the sevtickd i: fheshodyselD.
Sinceg the ratchet wheel 22 and gear wheel 23 nove in unison, and since the
geakswheel 25 mheesoudik fof Hehgestripekl i23vitbienthe chamberl dlgr K&ptal so
causes the Iid wheel 14 to rotate. This peels a sufficient 10 portion
of the lid sheetid mvkglativelinctiohe veebiby theckpafesprdngoRBontwitdt t he
pocket 2 which is being brought into alignment with the slot 18. Wen the
user inhal es throlEIPTtheroRtioni 2tcthe Laadingyenf hhergpicpassiadAuces
entrains powder fromthe opened_pocket, so that the powder is inhaled by

t he user. ofc the champernlinthrengh, g Bas a? heloi Fhfod1de% ai |

bel ow wi th refea&g&& H%.theThe foremost part of the leading end of the

strip is peeled apart so that the leading end of the
1id sheet 4 can be secured to the lid wheel 14, and so
St that the leading end of the base sheet 3 can enter the
passage 33. The end of the lid sheet 4 is held in
place on the lid wheel 14 by means of a key 34 which is

a force fit in a slot 35 in the wheel 14.
A user desiring to use the device pushes the
lever 24 in an anticlockwise direction, as viewed in
= Figure 1, so that the pusher arm 26 urges the ratchet
wheel 22 through an angle equal to the angular distance
between two adjacent teeth. This causes the ratchet
wheel 16 to rotate by an angular amount equal to the
pitch of the groove 17 thereof and thus equal to the
distance between two adjacent pockets 2 in the strip 1.
This brings a pocket 2 opposite the slot 18 in the
body 10. Since the ratchet wheel 22 and gear wheel 23
move in unison, and since the gear wheel 25 meshes with
the gear wheel 23, movement of the lever 24 also causes

the 1id wheel 14 to rotate. This peels a sufficient



enbodi ment of nout hpi ece shown in Figures 4a and 4b. Each tine the above
procedure is repeated a further length of Iid sheet is wapped around the
lid wheel 14 and a further |length of base sheet enters chanber 12 through
passage 33. The leaf spring 29 therein ensures that the base
sheet is coiled up and does not snag on the wall of the chanber 12. One
effect of wwinding up the Iid sheet on theibid wheel 14 is that the external
di aneter of the wheel plus the sheet wound thereon gradually increases.
Vere it not f@ordienisef othe dlidppheetclditaway ofeomnthe basegadieether! 25
to the lid wheel 14 this would have the result that successive operations
of the |lever Zb vexpaser gheo conteats mhgthes spoeket | 2nybichernig being i d

~

sheet to be wound on to the lid wheel.  The slipping clutch 50, however,
avoi ds thi s efdfmmightt Hnto wlignuentpiwitheddte t8kat BB8.an anount suffici ey
to ensure that for every operation of the |lever the amount of |lid sheet

wound on is preci selfhayuthet yseme ifthalesfthreughckhes mouthpjeces 28 and
4b show a portion of the index wheel 16 with a pocket 2 therein, in

conj uncti on withe afheH: IRF eddrwihichyi thdfs P:qu&ﬁqsy PREKRLRE RRWIRK ece 20
shown in Figures 1 to 3, and _which i s denoted b¥Prefer nce ,nungr.al

d 120.
The nout hpi ecF¥PM e gPened| ockeky §9 Whatnther pryder i1 (WRAlRd  er s

has al ready b%eyn ggge Jddk gonnection %}hiﬁ' QL ES 1tf1953’can occur is

explained in more detail below with reference to the
embodiment of mouthpiece shown in Figures 4a and 4b.

Each time the above procedure is repeated a further hd
length of 1id sheet is wrapped around the lid wheel 14
and a further length of base sheet enters chamber 12
through passage 33. The 1leaf spring 29 therein
ensures that the base sheet is coiled up and does not
snag on the wall of the chamber 12.

* One effect of winding up the lid sheet on the lid
wheel 14 is that the external diameter of the wheel
plus the sheet wound thereon gradually increases.
Were it not for the use of a slipping clutch to connect
the gear wheel 25 to the 1lid wheel 14 this would have
the result that successive operations of the lever 24
would try to cause a progressively longer length of lid
sheet to be wound on to the lid wheel. The slipping
clutch 50, however, avoids this effect, the clutch
slipping each time by an amount sufficient to ensure

that for every operation of the lever the amount of 1lid



and a central powder outlet 119, one end of which is open to the pocket 2
and the other end of which opens into the interior of the nouthpiece 120.
When a user inhal es-through the nouthpiece 120 this causes air to flowin
through the inlets 140 and thence through the pocket 2, into the powder
outlet 119, and out through the nouthpiece 120. By thus directing
the flow of air through the pocket 2, efficijgnt entrai nment of powder in
the airflow is achieved, with consequent efficient enptying of the pocket.

The nout hpi ece sHedt weunfr @ digdl pireéhserdi bgaaal tai thienlitehl2ds ehewn
here by way of exanple as being four in nunber, which open tangentially

i nto the nout hpipsekets\Vhen the user inhales air is drawn.into the
nmout-hpi ece not only through the air inlets 140 but al so through the air
inls¥s 121, and the aiFigutresi i@ tamdugh tsteow nhetporitAbrprofiudhe aisdex! i ng
12 airflow which helps to distribute powder effectively within the airflow
and reduce the exhesat 16 whthhappocketi2 thevsinedimrcompunceicr withha
mout hpi ece. This also hel ps to break up any aggregates of powder which may
be present in tHeowthpiege Hhight diffissse sligkblvr fuApeha meuthpiwcen
Figures 25 to 29. In this, the index wheel 16 and the li d wheel 14 have
respective toot QY §BWM\hER| §1GYrefd l64tosdeudd Which hdm de3otedthyion

therew th. r11?eference numeral 120. - The mouthpiece 120 has air

inlets 140, to which reference in general terms has
already been made in connection with Figures 1 to 3,

et and a central powder outlet 119, one end of which is
open to the pocket 2 and the other end of which opens

into the interior of the mouthpiece 120.

When a user inhales through the mouthpiece 120
‘this causes air to flow in through the inlets 140 and
thence through the pocket 2, into the powder outlet
r 119, and out through the mouthpiece 120. By thus
directing the flow of air through the . pocket 2,
efficient entrainment of powder in the airflow is
achieved, with consequent efficient emptying of the
pocket. The mouthpiece 120 is. provided with
additional air inlets 121, shown here by way of example
as being four in number, which open tangentially into
the nouthpiece. When the user inhales air 1is drawn
into the mouthpiece not only through the air inlets 140
- but also through the air inlets 121, and the air

entering through the inlets 121 produces a swirling



direction of rotation is indicated by arrows in Figure 27. Cear wheel 63
has a toothed surface 65, wth the teeth being provided continuously al

the way round the surface 65 and at a constant pitch. By contrast, the
gear wheel 64 has a toothed surface 66 fromwhich some teeth are m ssing by
virtue of the provision of radially extending slots 67. The
circunferential wdth of each slot at thqtsurface 66 is equal to one tooth
pitch. The draw ngs show three such slo but it should be understood

h h ] I .
To one oi de. of -EEhR FHACIP fiffos Fo AIPea1fhls Dowdich LEPRCETLEEyC! 'S
considered iny %@g ifll AR | QY ) duPt ahaonraauéae Ll e‘m:%‘ﬂt 640 awh%hhed

section 68 is I ned between the slot 67, and a narrow slit 69.

radially i n”e?oﬁadr()flsea&@pééite§9oﬁ0rﬁﬂ€“ £R& £8e Wolth e aﬂeﬁtuﬁeé&. »13
so that each toothed portion 68 is connected to the remai nder of the gear

wheel 64 onl yrhysaalgonhdlps tbebyeak Wiceanpsagatregatiesassét t powdeporti ons
t her eof which provide the arns 71, is made of a material which permts the

t oot hed portiwhichSmap becpresenti éntthebbrkster.forth in a circunferenti al
di rection. The rest position of the portions 68 is as shown in the
drawi ngs, but whenAn falternatiyel ickhtch a ayangemedd | ist hehdwnectinon of
rotation of the gear wheel 64, the
Figures 25 to 29. In this, the index wheel 16 and the
1id wheel 14 have respective toothed gear wheels 63 and
64 secured to them for rotation therewith. The
direction of rotation is indicated by arrows in Figure
27.

Gear wheel 63 has a toothed surface 65, with the
teeth being provided continuocusly all the way round the
surface 65 and at a constant pitch. By contrast, the
gear wheel 64 has a toothed surface 66 from which some

v teeth are missing by virtue of the provision of
radially extending slots 67. The circumferential
width of each slot at the surface 66 is equal to one
tooth pitch. The drawings show three such slots, but
it should be understood that there could instead be ocne
slot, two slots, or more than three slo;s. To one
side of each of the slots 67, in fact upstream of each
slot as considered in the direction of rotation of the
gear wheel 64, a toothed section 68 is defined between

the slot 67, and a narrow slit 69. The radially inner

end of each slit 69 communicates with an aperture 70,



portion 68 can nove so as to close the gap 67 at the radially outer end.
This has the effect that a tooth is then "mssing” not at the end of the
slot 67 but at the end of the slit 69. Wen the circunferential force
applied by the gear wheel 63 to the gear wheel 64 is bel ow a predeterm ned
| evel the toothed portions 68 remain in their rest positions and the gear
wheel 64 behaves just as if it had a conti nugus toothed surface |ike that
of gear wheel 63. However, if the load exceeds a predeterm ned
val ue, each tinmese ttidthedashcticotifidl npshetoni 68 tix geanecdlted €3 ithei S
noved circunferentially to close up the slot 67 at its outer end and open
the slit 69. remaintier ofvthengear wheelo64henlyebyi an 88mbyla di Thance
equal to the tooth pitch has the effect of producing slippage of the gear
ahesk 64 with regpact wheelhé4gear ahecbeash those porbhens thereoft whichch.
In this way, the illustrated arrangenent is able to permt a total slippage
of the gear wheeP5OWifig rEB@e@rM® Jde ahst hBpdey @f méi ﬁ'é#\eé'flad- dW§F~§gc
equal to three tinmes the tooth pitch per revolution, and he

cor r espondi ng s| Pﬁﬁﬁé@sofﬂ'{‘hetPPGh\?oﬁeéPmé\'ﬂ’eP‘?%déﬁ V\Héelf]\&"f hrPééﬁéSPttléf one

th ted, di t oot hed
Sections than t hBaEky B8 4GRS af B AP HRARASTAAL R EFEL PRan « nFBe

HBX|nun1sI|ppagerest position of the portions 68 is as shown in the
drawings, but when a force is applied to a portion 68
in the direction of rotation of the gear wheel 64, the

et portion 68 can move so as to close the gap 67 at the
radially outer end. This has the effect that a tooth
is then "missing” not at the end of the slot 67 but at

the end of the slit 69.
When the circumferential force applied by the gear
wheel 63 to the gear wheel 64 is below a predetermined
. level the toothed portions 68 remain in their rest
positions and the gear wheel 64 behaves just as if it
had a continuous toothed surface like that of gear

wheel 63. However, 1if the 1load exceeds a

predetermined value, each time a toothed section 68

meshes with the gear wheel 63 it is moved

circﬁmferentially to close up the slot 67 at its outer
end and open the slit 69. " This movement of the
toothed section 68 by a distance egual to the tooth
pitch has the effect of producing slippage of the gear

wheel 64 with respect to the gear wheel 69 equal to one



A second enbodinent of the inhalation device is shown in Figures 5 to
9. Thi's is intended for use with a strip 201, sinmilar to the strip 1 used
in the first enbodi ment except as regards the spacing of the pockets (for
whi ch see bel ow). In many respects the second enbodinent resenbl es

the first enbodi ment, and conponents in the second enbodi nent which
correspond in general terns to particul aryrgonponents in the first
enbodi ment are denoted by the sane reference nunerals, but with the

addi ti on of 206othRhpitehn di Thetbisewayt, wthe tildubitratedidianyénen t he

second enbod

nment is that in the latter there is no i ndex wheel

correspondi ngisoabidle itricRrewnit| a total tsldppages efivbhengear wheels

| nst ead, indexing of the strip 1, to ensure that each operation of the
erespesty\tarrngrARRtherdbytd mavipumchfon distandet s s
flexible arm 250 termnating in a tooth 252

| ever advance®it
achieved by a resilient]|

whi ch engagese@8aded? aﬁ%ﬁﬁ&ntt‘[ﬂﬁ?xe?%? topthn Ritgh ( per| aavolution,

operated the

50
tooth 252 t heMRBf PeBAE BhEEEEERON

strip to the

appreci at ed th

the lid wheel
operation.

ar is resilientlﬁ

cl'u cannot "be us
than the three illustrated will permit more or 1less

than this maximum slippage.
A second embodiment of the inhalation device
is shown in Figures 5 to 9.
This is intended for use with a strip 201, similar to
the strip 1 used in the first embodiment except as
regards the spacing of the pockets (for which see
below) . In many respects the second embodiment
resembles the first embodiment, and components in the
second embodiment which correspond in general terms to
particular components in the first embodiment are
denoted by the same reference numerals, but with the
addition of 200. The main difference between the first
embodiment and the second embodiment is that in the
latter there is no index wheel corresponding to the
index wheel 16 of the first embodiment. Instead,
indexing of the strip 1, to ensure that each operation
of the lever advances the strip by an amount equal to

the pitch of the pockets, is achieved by a resiliently

as a pocket, slides past the

of éﬁggraﬁi??ggsaeﬁ i gﬁpleitﬂ"géﬁ'lﬁ&lllnt“%ﬁt h the
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this enbodi ment the effect just described is conpensated by having the
spaci ng of the pockets 2 gradually increasing towards the rear end of the
strip. One other difference which will be noted between the first and
second enbodi nents, is that in the latter the chanbers 211 and 212 forma
si ngl e conposite chanber, unlike the separate chanbers 11 and 12 in the
first enbodi nent. However, this need not {8e so, and the first enbodi ment
coul d use a single conposite chanber and the second enbodi nent coul d use

separate chanberg) ekigiéearit) Leol2tebathatifgr diremaodieBBRh. 252! NYRREN
respects this resenbles the second enbodi ment, and conponents in the third

enbodi nent  whi chef@dgés MBatwédn J8ATaEent GhoBKRd s CONBHEHIEind tHe Beeend
enbodi nent are denoted by the sane reference nunerals but with the 16
addinti on of a fuz2deis l@Perdded dthé carmczsohis hresilidret Dpsheprskded veen
the second and third enbodiments is that' in place of the |id wheel 114 a
pair of wheel s 34pozket3isbides easitoythe toohht 1262 i theheef, bendy thépped
in the nip between the wheels 314a and 314b, which act as a mangl e.

These wheels ateotiknbhendspyingst hack saticoegagenend iviitovkhe hetyipp
bet ween the wheels and the |lid sheet. The used |id sheet is not wound up

but is fed into & ckhgbeean1ef theipeekel whish hasmriusk passed it.

It will be appreciated that, as in the case of
the first embodiment, the diameter of the 1id wheel 214
with the lid sheet thereon gradually increases during

~ operation. Since a slipping clutch cannot be used in
this embodiment the effect Jjust described is
compensated by having the spacing of the pockets 2
gradually increasing towards the rear end of the strip.
One other difference which will be noted between
the first and second embodiments, is that in the latter
e the chambers 211 and 212 form a single composite
chamber, unlike the separate chambers 11 and 12 in the
first embodiment. However, this need not be so, and
U the first embodiment could use a single composite
chamber and the second embodiment could use separate
chambers.

Figures 10 to 12 show a third embodiment. In
many respects this resembles the second embodiment, and
components in the third embodiment which correspond in

S general terms to components in the second embodiment

are denoted by the same reference numerals but with the



as it does in the first two enbodi nents, with the lid wheel attenpting to
wi nd up progressively longer lengths of |lid as operation of the device
continues. Figure 11 shows the nout hpiece to be of a sonmewhat different
design to that shown in Figures 4a and 4b. The nout hpi ece is shown as
having a single air inlet 340 in place of the pair of air inlets 140, and
the powder outlet 119 of Figures 4a and 4 is replaced by a nout hpi ece
portion 319 of reduced width. It should be understood, however, that the
devi ce shown aaditgoneofl@ fartRerowbd.be nodified so as to incorporate a
nmout hpi ece nore closely resenbling Figures 4a and 4b. Figure 10 shows the
devi ce as bei ng proOndedififenencai whidhcwitl BéOpbservedchetween thel d be
provided for either of the first two enbodi nents. Figure 12 17 shows
t he device assgaohdg and thibed 3eubedineghswiscithatli thapdiaaeneott the cansbe
vi ewed. rinting the strip wth nunbers or other indicia which

correl ate wi tﬁ @hé”hﬁ%erudf BocRRLE felonwheeds p3ldar and Pddd diaggensed,
or alternatively_is to b IS nsed the user ,is provided with an

i ndi cati on of ®RBIP¥Edy ¥ efheeEdP8ing, GrdnRaAd ViR yEhRoRiRany
doses Tem! b e aEh B A A s P
noted that Slﬂlhgie. These wheels are Kknurled or otherwise
roﬁghened to improve the grip between the wheels and
the 1lid sheet. The used lid sheet is not wound up but
is fed into a chamber 313, so that no problem arises, -~
as it does in the first two embodiments, with the 1lid
wheel attempting to wind up progressively longer
lengths of 1id as operation of the device continues.
Figure 11 shows the mouthpiece to be of a
somewhat different design to that shown in Figures 4a
. and 4b. The mouthpiece is shown as having a single
air inlet 340 in place of the pair of air inlets 140,
and the powder outlet 119 of Figures 4a and 4b is
replaced by a mouthpiece portion 319 of reduced width.
It should be understood, however, that the device shown
in Figures 10 to 12 could be modified so as to
incorporate a mouthpiece more closely resembling
Figures 4a and 4b.
Figure 10 shows the device as being provided with
a hinged cover 360, and such cover could be provided

for either of the first two embodiments. Figure 12



i ndi cia and neans for view ng those indicia could be provided in all the
enbodi nehts. Fi-gures 13 to 16 show a further enbodi nent of the device.

This is simlar in the principle of its operation to the first enbodi nent,
and conponents in the fourth enbodi nent which correspond in general terns
to conmponents in the first enbodi nent are denoted by the sane reference
nunmeral s but with the addition of 400. As iA7the first enmbodi nent, the
device receives a flexible strip, here denoted as 401, conprising a pase
sheet 403 in whishiPusockhe sAg¥EC8r @SydIAHAE aMdVANAPY S{fetthiangl winiChy j p

401, is shown mst_clearly p Figure 35. The |lid sheet 404 has .a, | oop 404a
formed at the | s@¥ja thBFe rip %gbeen’éh?w% er aBYoRT WL HRRdi ng

o oo RS et 55 R . BB wpi " FAEFaSRES'
fornmed in the b windi n | 47 I + QW) ' end
portions of theéggzshe @ﬁ%eﬁuﬁﬁggl ioé %}%e ar eﬂrzo ggg’?gdpfggé{qﬁe%ggégggn be

seen 10 Flgure Hplitdhdy of 1 POsMAeRIe Py DA €30%ANd 13 pknRe10DROL N

of generally circ shape. en the devite I's asse he base and top
are snap-fittedRgetier pré9eabadwidef idieSinaseasioni Beehal mergésakt hin

which the strip 401 is housed and within which are al so housed a wheel 414
for winding up tHareisaskdipr tuged ofor, alternatively, how many doses
remain. Another possibility is to use a dose counting
device driven by one of the rotating components of the
inhalation device. It should be noted that similar
indicia and means for viewing those indicia could be
provided in all the embodiments.

Figures 13 to 16 show a further embodiment of the
device. This is similar in the principle of its
operation to the first embodiment, and components in
the fourth embodiment which correspond in general terms
to components in the first embodiment are denoted by
the same reference numerals but with the addition of
400.

As in the first embodiment, the device receives a
flexible strip, here denoted as 401, comprising a base
sheet 403 in which pockets 402 are defined and a 1lid
sheet 404. The strip 401, is shown most clearly in
Figure 35. The lid sheet 404 has a loop 404a formed at
the leading end thereof for engagement over a post 471a

extending upwardly from a toothed wheel 471 (described



the lid sheet 404, a base w nding wheel 470 and an i ndex wheel 416. The

I ndex wheel 416 is hollow and an index ratchet wheel 422 is housed within
it. Al the wheels just nmentioned are nounted in the chanber defined by
the body, for rotational novenment with respect thereto. A pawl 470b is
attached to the body 410 and engages the teeth of the base w nding wheel
470 to prevent the wheel noving anticl ocki8se, thus ensuring that the strip
401 can only proceed forwards through the device. The |id w nding wheel 414
is formed in thelgayts, Theebpse tsheekdhasesd dZadhaportiometdl934a720énd a
shaft 473, and a coll apsible wheel 474 having a hollow central shaft 475
and a plural i tyedcedswidtht fearnengagenent cing| 8loks 4J9awnfomnemt iBuch
arnms, extendin 19 fromthe central shaft 475 each at an angle to a
radius.  The thet Rasehwdnding Hikeel | 4J U 71descEiPeAgRpkowh. a The -
correspondi ng notch in the shaft 475 éo that the wheels 471 and 474 rotate
in uni son. ThelerRAIRG EREe PFFdans,19f nhkkee dheetet And7d 1, sReqEsh
with the teeth of the bas i ndi ng wheel 470 and the tgeth, of the_wheel

471, Ratchet (%R ok osenied FoRSEREr (25 SRR K SN | 41 FLGVWES| Taex vheel
416, and the index rgtche 422 I s, 480 L C nga he
ratchet teeth 479. eg&éé?\fggﬁjr %%?rg%%\rﬂ?sge)%vga 1%€%r%4gvxﬁ?€h9§°£

both of generally circular shape. When the device is

assembled the base and top are snap-fitted together.
The body defines a single internal chamber within which
the strip 401 is housed and within which are also o
housed a wheel 414 for winding up the used portion of
the l1id sheet 404, a base winding wheel 470 and an
index wheel 416. The index wheel 416 is hollow and an
index ratchet wheel 422 is housed within it. All the
wheels just mentioned are mounted in the chamber

. defined by the body, for rotational movement with
respect thereto. A pawl 470b is attached to the body
410 and engages the teeth of the base winding wheel 470
to prevent the wheel moving anticlockwise, thus
ensuring that the strip 401 can only proceed forwards
through the device.

The lid winding wheel 414 is formed in two parts,
namely a toothed wheel 471 having teeth 472 and a shaft
473, and a collapsible wheel 474 having a hollow
central shaft 475 and a plurality of resilient arms

476, for example, as shown, eight such arms, extending



conprises an arcuate wall 481 with a finger tab 482, and an arm 483 which
extends inwardly fromthe wall 481 and carries an arcuate array of teeth
484 at its distal end. The lever is pivotally nmounted to the centre of the
base 410a for novenent about an axis which is at the centre of the pitch
circle of the teeth 484, the teeth 484 nesh with the teeth 485 on the index
rat chet wheel 422. A manifold 486 provides ckamuni cati on between the
chanber within the body 410 and a nout hpi ece 420. The manifold has a powder
outl et 419 and affrgomhathe peentpaphadt t 473l leachised | ad samgbed®b t a
pass to the coll apsi bl e wheel 474. Optionally, a roller 488 may be

provi ded to gui deaghusst ri fhaosqaothed hwhgadsAydwalpagsa lug2# 7% dwbdch

monitor ring 489 having teeth 490 is arranged to be rotatable within the
body_base 410a. ©RIREES| dfkra sGPFREEPPRAINGe oty hendhakitsi TR SR the

drawi ngs) which can be viewed_by the user_thro a,w ndow 494 in the bod
410. ?t)mﬁll betﬁBFeghFrﬂﬁgﬁﬂﬁﬁﬁéé iﬂa 934158ggﬁﬁthhgnﬁﬁﬂBom/Lan be see%

“ndicia indicate eitRBF REXIBH Shask HBSRL.#RR: bR CRESRORDCFoBERG42E:
el (O e MR R pHERR LA el BER BE" £ pRRE GLAAIAE b BeL ke
and the teeth of the wheel 471. Ratchet teeth 479 are
formed on the internal walls of the index wheel 416,
and the index ratchet wheel 422 has two pawls 480 which
[ lengage the ratchet teeth 479.

The device further comprises a lever 424 which
comprises an arcuate wall 481 with a finger tab 482,
and an arm 483 which extends inwardly from the wall 481
and carries an arcuate array of teeth 484 at its distal
end. The lever is pivotally mounted to the centre of
.- the base 410a for movement about an axis which is at
the centre of the pitch circle of the teeth 484, the
teeth 484 mesh with the teeth 485 on the index ratchet

wheel 422.
A manifold 486 provides communication between the
chamber within the body 410 and a mouthpiece 420. The
manifold has a powder outlet 419 and also has a
passageway 487 to allow used lid strip 404 to pass to
the collapsible wheel 474. Optionally, a roller 488

may be provided to guide the strip 404 into the

passageway 487.



the teeth 478 of the index wheel. The device is provided under a cover 491
which is pivotally nmounted on the body 410 by neans of a |ug 492 on the
body top 410b and a corresponding lug 493 on the body base 410a. The
cover is pivotal between an open position (shown in Figure 14) in which the
nout hpi ece i s exposed and a closed position in which it is not, as is
described nore fully below. In operation,2phe user noves the cover 491 to
its open position and then presses on the finger tab 482 of the | ever 424
to cause it to nbvepasdbbe | ruRitervating Thisd nhkeingheteatRx 496 chigé wheel
422 rotate which, via the pawl s 480, causes the index wheel 416 also to

rot at e. Rotaatriamwgedd td be rotidrablleceiithdit the debdye base alica. oforpot h

t he base w nding wheel 470 and the lid 21 wi ndi ng wheel 414, thus

peel i ng the bdt¢s shewer assrifadestivis apearsovindicid s(rotevisibile en t -
expose a previously unopened pocket 402 opposite the end of the powder
outlet 419 inthiee gmwiregsw 48Bicltheapatheriviewed t hgnthehasern Hihapgh he
mout hpi ece, as in the precedi ng enbodi ments. Successive stages in the
operation of @he'indawed8feidh iBPdy ghiRs 16 twilkkdbeTROtEd ifkoms in
its closed position in Figure 16a.,  The finger tab 482 of the |lever 424 is
at this stageFlFureSecte’ A"S’Zblq‘ilr EBat HheeWEBHOW 4 £ SRRNSASMe R 1y in

Figures 16b aW%en the cover 491 (see below) is closed and when it is
open. The indicia indicate -either exactly or
approximately the number of doses left (or the number
of doses used, if preferred). The ring 489 is rotated N
by virtue of the fact that its teeth 490 are engaged by
the teeth 478 of the index wheel.

The device is provided under a cover 491 which is
pivotally mounted on the body 410 by means of a lug 492
on the body top 410b and a corresponding lug 493 on the

3 body base 410a. The cover is pivotal between an open
position (shown in Figure 14) in which the mouthpiece
is exposed and a closed position in which it is not, as
is described more fully below.

In operation, the user moves the cover 491 to its
open position and then presses on the finger tab 482 of
the lever 424 to cause it to move as the lever pivots.
This makes the index ratchet wheel 422 rotate which,
via the pawls 480, causes the index wheel 416 also to
rotate. Rotation of the index wheel 416 produces

rotation of both the base winding wheel 470 and the lid



16¢c). The cover 419 is held stationary as the body 410 is rotated

anticl ockwi se, a recess 410c being provided in the periphery of the body to
enable the user to insert a finger for this purpose. The device is thus
noved to the partly open position shown in Figure 16b. During this process
the |l ever 424 remains stationary with respect to the cover 491. This is
achi eved by the | ever being provided internghly with a resilient arm 424a
the tip 424b of which engages in a recess 491a in the cover 491. The arm
424a is attachedvimaimg whsel 424,vithus peleilicdy thle basecrshEbic.ard Yiawed
in Figure 16a, the arm 424a extends anticl ockwi se fromthe nenber 424c over
an arc of about sfeefThapapt ndveral a ndiistant@icsutfijcielrt ito apxposeat @
slot -410d forned in the body 410. ° The slot 410d extends through an arc of
22 abjout 180, arpkeviduglycunepened perker 492c opposiden tie wnchPf the
approxi mately half way along its length. * In Figure 16b it is shown as

bei ng at one en®owdier LReklebntlfhuir the r%%%"kqgue“%dy The p3bienkccan
position shown in Figure 16b to the position shown in Figure 16¢c. During
this further rotERedninhaleubreph Hehe MRUEhRISERNADHUT JFhe RFPERILRY

491a. Thi s occur,s bgcause, with the nenber 424c at one end of the slot
410d, novenent R Wﬁk@snlo carries the nenber 424c with it in an

anti cl ockwi se dir ect of, 80, DROEeSEQURE' $n' R oBetatio 52 ife QeREE

are shown in Figures 16a to 16d. The device is in its

closed position in Figure 16a. The finger tab 482 of

~ the lever 424 is at this stage in a recess 482b formed
in the body 410 (seen more clearly in Figures 16b and

16c). The cover 419 is held stationary as the body 410

is rotated anticlockwise, a recess 410c being provided

in the periphery of the body to enable the user to

insert a finger for this purpose. The device is thus

. moved to the partly open position shown in Figure 16b.
During this process the lever 424 remains stationary

with respect to the cover 491. This is achieved by the

lever being provided internally with a resilient arm

424a the tip 424b of which engages in a recess 49la in

the cover 491. The arm 424a is attached to the lever

424 via a cylindrical member 424c. As viewed in Figure

16a, the arm 424a extends anticlockwise from the member

424c over an arc of about 90°. The cylindrical member

424c is guided in an arcuate slot 4104 formed in the

body 410. The slot 4104 extends through an arc of



The user then noves the | ever 424 by pushing on the finger tab 482 to cause
It to rotate anticl ockwi se through the position shown in Figure 16¢c to the
position shown in Figure 16d where the finger tab 482 re-enters the

recess 482b. The steps thus far described both expose the nouthpiece
420 and open a fresh blister. The device is therefore now ready for the
user to inhale. After use, the body 410 B2 rotated cl ockwi se, the |ever 424
nmoving in unison with the body, to bring the device back to the position of
Figure 16a. labant |18@° noard thaFighvecdbhaftdiehmembesc|4 24zt is sthident
assumes the function of the clutch in the first enbodinment. As nore lid
sheet is wouras dpebng happreximatelyhfadfsvay calenguiktsy Yength.nwakdl y, and
t he 23 effect is to keep, the external dianeter of the reel of wound up
lid sheet sulSiEHie A88 Honks Fowvnuas Peing iak Sntuenfameter thereof ~

gradual |y decreases. Instead of .the wheel 414 with its cqll apsible wheel
474 it is possibl e The yUSeEhFOREMER i TR & r@%hﬁﬁﬁyi #18 gfFem30 or

{hac shoun | g Qe Blo SAGen SHR rygulSa ol WA OHe el OB E0RH,
o engerent SIPUBbdrG S4Bl s NS S R ot o
general l'y of the arm 424a jumps out of the recess 491a. This
occurs because, with the member 424c at one end of the
slot 410d, movement of the body 410 carries the member
424c with it in an anticlockwise direction and hence N
compels the arm 424a likewise to move anticlockwise.
The user then moves the lever 424 by pushing on the
finger tab 482 to cause it to rotate anticlockwise
through the position shown in Figure 16c to the
position shown in Figure 16d where the finger tab 482
' re-enters the recess 482b. The steps thus far
described both expose the mouthpiece 420 and open a
fresh blister. The device is therefore now ready for
the user to inhale.

After use, the body 410 is rotated clockwise, the
lever 424 moving in unison with the kody, to bring the
device back to the position of Figure 16a.

It will be noted that the collapsible wheel 474
in effect assumes the function of the clutch in the
first embodiment. As more lid sheet is wound onto the

wheel 474 the arms 476 gradually flex inwardly, and the



cylindrical hollow housing 802 open at its |lower end and three arcuate
arrays of teeth 803. The cylinder 802 has a slot 804 extending through

t he upper surface thereof, and a post 805 for receiving the | eading end of
the lid sheet. The conponent 801 conprises a disc 806 provided with three
arcuate arrays of teeth 807, and an upright menber 808 extendi ng upwardly
fromthe disc 806. The nmenber 808 is fornm23 of a material, exanple a

pl astics material, which is resilient in torsion. The two conponents 800
and 801 are snapefféetedisoget keepsthehzxtidmalpptimrmetemiof heheeneel 88 i s
received in the slot 804 and cannot rotate with respect thereto. The arrays
of teeth 803 andw@@idau® cbpd asheefndulatantial W t aopatantoet Wrilahtsheeet h
803 and 807 24 mesh with the teeth 478 of the index wheel. Each array
807~s separ at edinterndhedbrmeter Jbheredf gradyallbysdeereas®s -fromthe
other) by a gap equal to one_tooth, Thus, there are three ga each of one

tooth width, around thBngteadpiafy LReaydieel pad4eitihe HﬁmggibEBSéHﬁeflex
in torsion, the disc 806 is f{ ee.to_m)ve.lt))gk nd forth between a position
in which the gap‘g‘%?% e’g%% ohtontSsi BRS%t g r eSPect?ve Q?aya§€9rﬁ_gg"¥e
B07 Thi's has t HECEFPERTS oFABFBAR 1 BT Dpigeotr WHE NG (he ERBHReFn
Figure 30 with ‘31 and 3la. The principle of operation of the
structure shown in Figure 30 is very similar to that of
the clutch arrangement shown in Figures 25 to 29. The
N structure of Figure 30 comprises two components 800 and
801. The component 800 comprises a generally
cylindrical hollow housing 802 open at its lower end
and three arcuate arrays of teeth 803. The cylinder
802 has a slot 804 extending through the upper surface
thereof, and a post 805 for receiving the leading end
.- of the l1id sheet. The component 801 comprises a disc
806 provided with three arcuate arrays of teeth 807,
and an upright member 808 extending upwardly from the
disc 806. The member 808 is formed of a material,
example a plastics material, which is resilient in
torsion.

The two components 800 and 801 are snap-fitted
together so that the upper end of the member 808 is
received in the slot 804 and cannot rotate with respect
thereto. The arrays of teeth 803 and 807 are coplanar

and alternate with one another. The teeth 803 and 807



respect to the index wheel. The structure shown in Figure 31 is a slipping
clutch. It conprises two conponents 810 and 811, snap- fitted together

The conponent 810 conprises a generally cylindrical housing 812 open at
its lower end and having a post 813 for receiving the | eading end of the
lid sheet. The interior of the housing 812 is provided with

| ongitudinally extending serrations 814, ss can be seen in Figure 3la.
The conponent 811 conprises a cylinder 815 which extends upwardly froma
di sc 816 proviégen with thethe8tH.478heft erehiRdéxnwhbedit hEhAbR aeedly 478 of
t he i ndex wheel . The cylinder 815 is provided on its outer surface with a
pai r of pips 848 dlsi deparatedi fitonf eneng£nyhgemejacenth dieager 8a8I ons
814. \Wen the rotational force applied by 25 the conponent 811 to the
conponent 810(bstbaltw frqm cthe cother) bpvel gape equalortmt eneotabgh. ~F
toget her. However, the cylinder is made of a material, for exanpl e a

pl astics mat cFhus, Whierie caxe dthoee gapsal Igaclaanvmm ttrotht widshal force
exceeds the predeterm ned | evel such deformation takes place, permtting
the pi ps 818 arowpde theerasrenkled ;ATFAYS314. BPFPHSEgWhQ1m*mb%ﬁbééﬁnent of

Figures 13 to 16, with or w thout the dlflcatlons of Figures 30 and 31,
the base sheefaRs &8&n&“ﬁ§9ﬁ§¥ﬂ9l the d}sq §Pe iR free S mBVenbaSKsary

for there alsgnéofortﬁ ge%&&en a position in which the gaps are each

on one side of a respective array 807 and a position in

which the gaps are each on the other side of a
respective array 807. This has the effect of producing hd
slippage of the structure shown in Figure 30 with
respect to the index wheel.

The structure shown in Figure 31 is a slipping
clutch. It comprises two components 810 and 811, snap-
fitted together. The component 810 comprises a

. generally cylindrical housing 812 open at its lower end
and having a post 813 for receiving the leading end of
the 1lid sheet. The interior of the housing 812 is
provided with longitudinally extending serrations 814,
as can be seen in Figure 3la. The component 811
comprises a cylinder 815 which extends upwardly from a
disc 816 provided with teeth 817. The teeth 817 mesh
with the teeth 478 of the index wheel. The cylinder
815 1is provided on its outer surface with a pair of
pips 818 which are in interfering engagement with the

serrations 814. When the rotational force applied by



clutch or the like between the index wheel and the base w nding wheel. The
di aneter of the base w nding wheel is so chosen that initially the base
sheet is wound up only very loosely, and the tightness with which the sheet
I s wound increases during operation but w thout ever reaching an
unaccept abl e | evel . In theory, the base sheet could be wound up precisely
via a slipping clutch or the like, with the 34d sheet being only |oosely
wound, but in practice it is nmuch easier to wind up the lid precisely

because it is fl aheandolipenent 411 s tihi tHer ddipbridie baa® sheetpefbgurfes
17 to 20 show in diagramatic formthe main operative parts of a device
whi ch has sone sipriddetidrmindd  lleoed Sthan compogents btate2tdgethdd. is
a mangl e device. However, it is to be understood 26 that Figures 17 to
20 #o' not show aHowgvext,e dhe ceyliihderhaiberméde tdf Enuseteatialp, argbx he
used base material being omtted. Conponents in this enbodi nent which
correspond in gerxauplecanpliastins matleadiadonpbicht cann delfersnirad irdity ,of
Figures 10 to 12 are denoted by the same reference nunerals, but with the
addi tion of a fumnsewhegy thehgdarieonads forger excerdsothe predetexmineshir
of wheels 514a and 514b which have neshing teeth forned thereon and which
act as a mangl e &®Y&d sy safsggation SaPlaceyhperpitddng the miPs nto

a chanber 513. 818 to move over the serrations 814.

Although in the embodiment of Figures 13 to 16,

with or without the modifications of Figures 30 and 31,

R the base sheet is wound up as well as the 1id sheet,

it is not necessary for there also to be a slipping

clutch or the like between the index wheel and the base

winding wheel. The diameter of the base winding wheel

is so chosen that initially the base sheet is wound up

only very loosely, and the tightness with which the

2 sheet 1is wound increases during operation but without

ever reaching an unacceptable level. In theory, the

base sheet could be wound up precisely via a slipping

clutch or the 1like, with the 1id sheet being only

loosely wound, but in practice it is much easier to

wind up the 1id precisely because it is flat and
because it is thinner than the base sheet.

Figures 17 to 20 show in diagrammatic form the

main operative parts of a device which has some

similarities to those shown in Figures 10 to 12, i.e.

it is a mangle device. However, it is to be understood



The wheel 514b is an idler wheel and is urged into engagenent with the
wheel 514a by a conpression spring 595 which acts on a carrier 596 which
carries the wheel 514b. The wheel 514a has a ring of gear teeth 598 which
mesh with teeth 597 fornmed on an i ndex wheel 516 which perforns the sanme

I ndexi ng function as the index wheel 16 in the first enbodiment and is
rotatable in a chanber 515. The chanbers 2&6e formed in a body 510 and |ids
530a and 530b are secured to opposite_ sides of the chanber. I nhal ation is
t hrough a nouthatefdomr®s Yhet@er®cd? snefesicdd Hycemplote Se¥ige,.ch
turns the index wheel 516 via a pusher arm 526, The enbodi nent _shown in

Fi gures 21 totba chapkRahefofy pkher Uniaedk 8EYiee andit thee YFPdhP&F S0t h
the lid and base sheets pass thrqu the wheels, of ,the, , - 27 - nmangle.—
The embodi rerRaBREERGPELAST G SHFY o PRBSHERER 1Y DL A PRRPR TR <o
substantially circul ar_ch r 611 _and V] | i 12a_an b.secured

t her et o. WBAS trﬁ9€ﬁ§%g§Pd61 QN1Q$EE$£€he%?E%€3 gﬂd gagiégéié%lid

wi ndi ng wheel _614 ot, hq %hﬁ 3.,an 14, hay _ng
gear; teeth \Aﬁ?‘gﬁc’ﬁégﬁgwl’ﬁa@lﬁ% gﬁgp hgrﬂ.entt e f#%%gémﬁge%cglgzh%\gegr ooves
615, and a |i L QReN r C ' kN rl Q@% S

al so nount ed g }qéggﬁt bt%wéegéo%\]/a?se 6 %?ég%\l}%gt ?\ggnﬁggflgt'hgo%n{*g‘d 6. A
roller 628 is,gpyRi8H Beghan¢ulkBer®Bihel d 616 to guide

The device of Figures 17 to 20 comprises a pair
of wheels 514a and 514b which have meshing teeth formed
thereon and which act as a mangle engaging the used lid -
material. This material is fed into a chamber 513.
The wheel 514b is an idler wheel and is urged into
engagement with the wheel 5l4a by a compression spring
595 which acts on a carrier 596 which carries the wheel
514b. The wheel 514a has a ring of gear teeth 598

. which mesh with teeth 597 formed on an index wheel 516
which performs the same indexing function as the index
wheel 16 in the first embodiment and is rotatable in a
chamber 515. The chambers are formed in a body 510 and
l1ids 530a and 530b are secured to opposite sides of the
chamber. Inhalation is through a mouthpiece 520. The
device is operated by a lever 524 which turns the index
wheel 516 via a pusher arm 526.

The embodiment shown in Figures 21 to 24 is
another type of mangle device, but one in which both

the 1id and base sheets pass through the wheels of the



the lid sheet. Flexible strip 601 is provided in the chanber 611, the main
part of the strip being initially coiled up around the internal wall of the

chanber . The | eading end of the strip passes between gui de nenbers 622
and 623 over part of the circunference of the index wheel 613, with the
powder containi ng pockets thereof engaged in the grooves 615. At the

point where the strip neets the manifold 616 it is peeled apart, and the
lid sheet passes behind the manifold and pyer the roller 628 while the base
sheet passes between the index wheel and the nmanifold. After the

mani fol d bot hpsheqles pass between the index wheel and the |id gripper wheel
618, and are gripped thereby. The front end of the strip is fixed in the

base-and |'id w ndi the erkbaiirfit W& Fidures, 21 hostii pofiptisasadyvaodgd by
rotating the index wheel, by neans of a |ever 624, via a pusher arm 626,

whi ch causes @Qor ed@pining rat atbstantiabkybasiaculhr | dhambdrngbeand Thi s
wi nds up the base and lid, initially |loosely, though increasing in

ti ght ness as hawimgerkidsonép2acands 618bt seicured tHearetosr, tWathiphthess
ever reaching an unacceptable |level. The |lid and base sheets are peel ed
apart where t chagberp 63dcan tindexawheeld 6336andr asbasengnd Aidswipdimg: of

powder to the powder outlet 617. |Inhalation IS Vi a a
wheel 614 are rotatably mounted, the wheels 613 and 614

having gear: teeth which mesh with one another. The
index wheel 613 has grooves 615, and a lid gripper wheel
618, rotatably carried in a carrier 619 is also mounted
adjacent the grooves 615, downstream of the manifold 61l6.
A roller 628 is mounted behind the manifold 616 to guide
the lid sheet.

Flexible strip 601 is provided in the chamber 611,
the main part of the strip being initially coiled up
around the internal wall of the chamber. The leading
end of the strip passes between guidg members 622 and 623
over part of the circumference of the index wheel 613,
with the powder containing pockets thereof engaged in the

N\ grooves 615. At the point where the strip meets the
manifold 616 it is peeled apart, and the lid sheet passes
behind the manifold and over the roller 628 while the
base sheet passes between the index wheel and the
manifold. After the manifold both sheets pass between
the index wheel and thé lid gripper wheel 618, and are
gripped thereby. The front end of the strip is fixed in

the base and 1id winding



nout hpi ece 620. Figures 32 to 34 show an enbodi nent of the device
I'ncorporating, as a further feature, indicia which instruct the user as to
t'he successive steps which the user is to take to operate the device.

fromthe indi
Figures 1 to

cia, the device is largely the sanme as the enbodi nent shown in

3, and the same reference nunerals are used for the

correspondi ng conponents. However, 28 here are sone additiona
conponents, as will _ be apparent fromthe foll owi ng description. The device
shown in Fi gWheek%634. 34 has a cover 700 which is pivotally connected to

t he remai nder

Apart

ft devi | yot t _ab L. 701.. Th
gear wheel s 23Oand : ﬁ%%?fﬁégéﬁggxgagéan@%ﬁg@ﬂﬁﬂésgU£Y3g°§§%3@6b . Sy a
ot he dr avi R0 | VBeBEsr BY aREe S o GRS L RS R Ryt or
[ | ! :
o oune g6 Wy odhelCptirrloohdlol| ANRIIIR ¥ ABW Mhee o
carries indi Giggitidngih@LAyOUneas! " Uehi8NG1hEs! @ HAE' bakl P L the
BUTTON", "I NHALE".

ease of under
extension 70

| egends " OPEN COVER', "PRES

hence t he ext

_ _ : . Wen t he ever_2
Bt DA Y3 1ctsely, PEhbugH! AndiadinmySia r@ﬁé}@eﬂé%zw

these legends is visible through a window 705 in the rear wall

the operation proceeds, but without, however, the
tightness ever reaching an unacceptable level. The 1lid
and base sheets are peeled apart where the strip meets
the manifold 616, presenting a fresh pocket of powder
to the powder outlet 617. Inhalation is via a
mouthpiece 620.

Figures 32 to 34 show an embodiment of the
device’ incorporating, as a further feature, indicia
which instruct the user as to the successive steps
which the user is to take to operate the device.
Apart from the indicia, the device is largely the same
as the embodiment shown in Figures 1 to 3, and the same
reference numerals are used for the corresponding
components. However, there are some additional
components, as will be apparent from the following
description.

The device shown in Figures 32 to 34 has a cover
700 which is pivotally connected to the remainder of
the device for pivotal movement about an axis 701.

The gear wheels 23 and 25 and the associated components

, and

of

L3

-



The distal end of the extension 703 constitutes a button 706. The end of
the lever 24 renote fromthe extension 703 carries a tongue 707 pivotal
therewith. Figure 32 shows the device in its rest position. The | egend
"OPEN COVER' is visible through the wi ndow 705. If a patient now opens
the cover 700 this brings the device into the position showm in Figure 33.
It will be seen that the top rear edge of t29e cover has struck the cam 704
and noved the extension 703 through an angle such as to nake the | egend
"PRESS BUTTON' arej@peeradobyhatrean wably 708. This extendsuevernthe
presses the button_ 706 this causes the |lever 24 to rotate, thus opening a

“powder - cont ai ni Waet8nesi fdre ESaBeOf: itha) devieancbutodniithe Fyavings to
3..> This brings_,the device in t he position shown in Fiqure 34, 30 in
. Whith the | egen 11I%F$EE$_?SSW?ibe%rYﬂ?Buﬁ%eFﬁ%fm}ﬁd%BPW@ Proken JFRY al so
e e o orehhceBea, Hetdbratuting 3 i AU THT pogtaueS,
Lnaue (07 |5, SRR o e R 305, e, 5. SB" SHEh0dk) R
DTS 2 CPSEBEHT ST, | PerhEIaLe TN COFTataL e haRLEC
the user, thus {RUYRLNForm of instructions to the user, in this case
the legends "OPEN COVER", "PRESS BUTTON", "INHALE".
When the lever 24, and hence the extension 703, are in
\)’ particular positions a respective one of these legends
is visible through a window 705 in the rear wall 702.
The distal end of the extension 703 constitutes a
button 706. The end of the lever 24 remote from the
extension 703 carries a tongue 707 pivotal therewith.
Figure 32 shows the device in its rest position.
s The legend "OPEN COVER" is visible through the window
705. If a patient now opens the cover 700 this brings
the device into the position shown in Figure 33. It
will be seen that the top rear edge of the cover has
struck the cam 704 and moved the extension 703 through
an angle such as to make the legend "PRESS BUTTON"
visible through the window 705. If the user now
presses the button 706 this causes the lever 24 to
rotate, thus opening a powder-containing container, as

described in connection with Figures 1 to 3. This

brings the device into the position shown in Figure 34,



the risk of a patient being confused, but also makes it difficult for the
patient to use the device other than in the intended manner,

the fact that

the user closes the cover and reopens it. In the enbodi nents descri bed

above, reference is made to a nout hpi ece. However, if the device was to be
used for purposes other than oral inhalati»m sonme other outlet would be

a nosepi ece. - 31 - 1. . A medi canent pack for use in
an inhal ati on daviwieich h&heackegemir "INHALE" cimnydisdbdier i thtoughd theom a
recesses spaced along its length and a lid
sheet herneti cutindowu?0pec| adity widdl adsohbecseeno thati in £he pomiitiiorof
cont ai ners, each contai ner having therein inhal abl e nedi canent in powder ~
afrefigurent 3gackhaccteagug t 0T Pretrudesr apwardlyi d sheet
fromthe base sheet in a longitudinal direction froma first
end of the sai Ac6a¥dingdy, when the usex having Anbrleqd,cicdioses the| ai m

S sufficienily flexible to e wound into a roll.

n the strip i
4. A nedi c&ﬁ’é’ﬁ?vpa?kg)a§°89‘&ﬁre7_cﬂ ni8nFHINCY F¥s21 109 370§hePeithe he
R5-3185' I ¥Gd SUeRT CRLCRCHhSRES WS 1%, S 1

enpl oyed, e.qg.

base sheet having a plurality of

form 2.
may be peel ed

1 or 2, wherei

lid sheet and
one anot her.

its extension 703, back into the position shown in
Figure 32, once again causing the legend "OPEN COVER"
to be displayed.

The device just described not only gives the
step-by~step instructions to the user, thus reducing
the risk of a patient being confused, but also makes it
difficult for the patient to use the device other than
in the intended manner, by virtue of the fact that the
button 706, once depressed, is not again accessible
until the user closes the cover and reopens it.

In the embodiments described above, reference is
made to a mouthpiece. However, if the device was to be
used for purposes other than oral inhalation some other

outlet would be employed, e.g. a nosepiece.

by virtue of
the button 706, once depressed, is not again accessible until

4

‘>



5. A nedi canent pack as clained in claim4, wherein at |east one of the
said | eading end portions is provided with neans énabling it to be attached

to a wi nding neans. 6. A nedi cane 'T;d in any one of clains
1 to 5 wherein the hernetic seal bet m ,e"'l H lid sheets extends

over their whole width. 7. A *medtli can@nt s pack substantially as
herein described wth reference to the acconpanyi ng draw ngs.
- 3] =
CLAIMS:
S
‘ 1. A medicament pack for use in an inhalation device,

the pack comprising an elongate strip formed from a base
sheet having a plurality of recesses spaced along its
length and a 1id sheet hermetically but peelably sealed
thereto to define a plurality of containers, each
container having therein inhalable medicament in powder
fornm.
2. A medicament pack according to claim 1, wherein
the 1id sheet may be peeled from the base sheet in a
longitudinal direction from a first end of the said base
sheet.
3. A medicament pack as claimed in claim 1 or 2,
wherein the strip is sufficiently flexible to be wound
into a roll.
4. A medicament pack as ciaimed'in any of claims 1 to
3, wherein the 1id sheet and base sheet have leading end
- portions which are not sealed to one another.
5. A medicament pack as claimed in claim 4, wherein
at least one of the said leading end portions is provided
with means enabling it to be attached to a winding means.
‘6. A medicament pack as claimed in any one of claims 1
to 5 wherein the hermetic seal between the base and 1lid
sheets extends over their whole width.
7. A medicament pack substantially as herein

described with reference to the accompanying drawings.




