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This invention relates to a device for the adninistration of powder ed

medi canent s by i nhal ation, nore particularly to a nultiple-dose

i nhal ati on ‘H@\??’%'é"\m th metering meang for 5 dispensing PrECEBRI R ned
doses from a nedi canent reservoir. Eur opean Patent 407028 discl oses
a rmultiple-dose inhal ation device in which a dose of medi canent is
net ered by abrading a fixed mﬂr acted body of powdered

medi cament. In a preferred e 5 devi ce the conpacted body of
medi canent 10 conprises a cylinder which is held within a reservoir and
which fits over an inner mandrel, The mandrel provides support for
sone or all of the nedi canent corrpact and. provi des an axi s around
whi ch t Abisr inventieni relatasctocodpvice fors the administrationr ofepowdsredh medisamento dy of
medi canent fromthe conpact. The netered dose is then entrained in a

t hr ough-imhalatign, more particularly to a multiple-dose inhalation device with metering means for

5 dispefxsing pre-determined doses from a medicament reservoir.

European Patent 407028 discloses a multiple-dose inhalation device in which a dose of
medicament is metered by abrading a fixed volume from a compacted body of powdered
medicament. In a preferred embodiment of this device the compacted body of medicament
10  comprises a cylinder which is held within a reservoir and which fits over an inner mandre].
The mandrel provides support for some or all of the medicament compact and provides an
axis around which the reservoir and compact is turned in order to abrade a dose of
medicament from the compact. The metered dose is then entrained in a through-going
pathway of the device and is inbaled by'the patient, the means for abrading being, for

15 example, a helical blade.

The device of EP 407028 was improved in EP 691865 by providing a shuttering system to
isolate the compacted body of medicament from the through-going pathway of the device.
However, during transport powder still tended to leak from the medicament compact to the

20 outer mechanism.

We bave now found that this leakage can be greatly reduced by provision of a partial

sealing means between the medicament reservoir and the inner mandrel of the inhalation



pat hway of the device and is inhaled by the patient, the nmeans for abrading
being, for 15 exanple, a helical bl ade. The device of EP 407028
was i nmproved in EP 691865 by providing a shuttering systemto i sol ate
t he conpacted body of nedi canment from the through-going pathway of the
devi ce. WO %RIgeV er , during transpgrt powder still tendedriBogsls from
t he nmedi canent conpact to the uter nmechani sm W have now
found that this | eakage can be greatly reduced by provision of a parti‘al _
seal i ng neans between the nedi canent reservoir and the inner mandrel of the
i nhal at deyiee. Surprisingly it has been fbgund Ut alwngh a gamgiuyt et lehdrs tHeesealinganeads t hat
al though a gap nust be left in the sealing neans in order to .
ac conmibadrdertth acqoamivdare theepathweay beweenmhk tRdienhert @6l Andanéldisfesish sper si on

chamber leakage is substantially reduced. Another advantage of the seal is that it provides

a frictional brake which allows the ratchet mechanism rotating the medicament reservoir to

5  cause abrasion of the medicament compact therein to return to its starting position without

concomitant movement of the medicament reservoir.

Thus, according to one aspect of the invention, there is provided a medicament inhalation - -
device including a housing having a through-going pathway connecting an air inlet with an

10 air outlet, 2 medicament reservoir adapted to receive a compacted body of powdered
medicament, an inner mandrel around which the medicament reservoir rotates and metering -
means for .dispensing a predetermined dose of medicament from the reservoir into-the
pathway, the metering means including means for abrading the compacted :body;.
characterised in that there is provided between the medicament reservoir and the inmer

15 mandrel of the device a sealing means extending round less than 360° of the mandrel.

In a further aspect of the invention the sealing means is adapted to provide a frictional
braking force on the medicament reservoir sufficient to prevent movement of the
medicament reservoir when the ratchet mechanism designed to cause rotation of the
20  reservoir is returning to its starting position but which force is not so large as to make the
device difficult to operate by a child or infirm aduit. Typically this force will comprise a
torque of between 0.1 and 0.6 Newton metres (Nm), preferably between 0.2 and 0.5Nm

and most preferably about 0.4Nm.



chanber | eakage is substantially reduced. Another advantage of the seal is
that it providés a frictional brake which allows the ratchet

mechani smrotating the nmedi canent reservoir to 5 cause abrasion of the
medi canment §§5§W§ therein to return to its starting position wthout
conconmi t ant ht of the medi cament reservoir. PEHGBIBEEor di ng
to one aspect of the invention, there is provided a nedi canent inhal at, on
devi ce including a housing having a through goi ng pat hway connecting an air

inlet - h a 10 _air ut Ios ced medi ca reservoir adapted to receive a
conpact Bfans cﬂm'e uced as an 4 f‘““ea?f‘pﬁm'mb!n% fiBglad whi ch
the nedic rrent reservoir rot ates and_netering nmeans for dispensing a

pr edet ePYPERRIPNGOREERLION. kil ARAYn Pe £ Raghisulaky F‘E@E@WP Vhero thehanaterial of pat hway;
the metering neans including neans for abrading the conpacted body;

char act e9usguciion pfitheymapgdre} is sush thas\the sealing meanmfeatuge e sliitblyeresilieer voi r
and the inner 15 nmandrel of the device a sealing neans extendi ng round

| ess t hareda@Cheraghired seahand/rifrictidnal braking effectsn a furt her aspect of .the

i nvention the sealing neans is adapted to provide a frictional '
brakfng force on the nmedi canment reservoir sufficient to prevent novenent of
t he medi canent reservoir when the ratchet nechani sm designed to cause

rot at i OTh®fealiffmeatd mayctierddded fo thé niaalirel dmrﬁ@ pPr6ciictisn Y ahy btfdaRPFloblsen but

which force is not so large as to nmake t
method, allowing the mandrel body and sealing ring to be formed from different materials.
One such method is known as insert moulding. In insert moulding the mar.ldrel body is
formed by a standard moulding process. - The mandrel body is transferred to a separate. tool

10 where the sealing means is moulded into position on the mandrel body. This process gives

a good mechanical fit between the mandrel body and the sealing means but no adhesive or
chemical bond. A second method is.co-moulding. ‘The mandrel body is formed by a .
standard moulding process. Co-incident with or slightly after the fc;:nnation of the mandrel

the sealing means is moulded in place using the same machine. In this process a chemical

15  or adhesive bond is formed between the sealing means and the mandrel body.

Alternatively the sealing means may comprise a separate partial sealing ring. It is preferred
that the sealing ring be formed in a single moulding process rather than being provided as a
complete ring and cut to size.

20

The sealing means may conveniently be produced from any suitable resilient material. It is

important that the material be compatible with the medicament and excipients used to form



device difficult to operate by a child or infirmadult. Typically this

force will conprise a torque of between 0.1 and 0.6 Newton netres
(Nm), preferably between 0.2 and O 5Nm and nost preferably about

0. 4Nm 3

The seal i ngwaenssoray be produced as an integral feature ®CTAGBesA3ITCT
mandrel. in a single production™operation. This may be particularly
advant ageous when the material of construction of the mandrel is such

that the sealing neans feature is suitably resilient to

produce the

r equi r ethes exdicameht ocormipaétct | ABS\| orb Pallyplefin efldstic t materials are préfegred camdi ag neans

may be added to the mandrel

during production by any standard process

met hod, patticoaiiy preferred minetiatis pobyomptateseal ing ring to be formed from
different materials. One such nethod is known as insert noulding. In
I nsert noul ding the mandrel body is -

10

15

20

The ring may be of any cross sectional shape capable of providing a good seal. A
particularly advantageous shape for the cross section is a generally *V’ shape with the point
of the “V’ aligned to face the medicament compact. Preferably the arm of the ‘V’ next to
the inner mandrel is flush with the mandrel. The section of the ring in contact with the
inner mandrel may be thicker and, therefore, less flexible than the section sealing the
medicament reservoir. Where the sealing means is formed integral with the mandrel the V

may be formed by a flap extending from the mandrel.

The proportion of the circumference of the mandrel sealed by the sealing means should be
as high as possible, with the gap in the sealing means being sized to accommodate: the

pathway between the medicament reservoir and the inhalation chamber. Preferably the

sealing ring should extend for about 250° - 330° around the mandrel and more preferably-

for about 300°.

Since the sealing ring is formed from resilient material it can be held in position during
assembly of the device by this resilience. During use axial and rotational movement may
be constrained by shoulder features on the mandrel collar. Additionally, or alternatively,
the sealing ring may be held in position by an adhesive bond between the sealing ring and

the mandrel.



formed by a standard noul di ng process. The mandrel body is transferred to a
separate 'tool "10 where the sealing neans is noulded into position on the
mandrel body. This process gives a good nmechanical fit between the
mandr el bod 6%?% e seal ing neans but no adhesive or ] bond.
A second rremo ililﬁ-co- nmoul di ng. Thesmandrel body is fornggr@ﬁgbﬁ%

st andard noul di ng process. Co-incident with or slightly after the formation
of the mandrel the sealing neans is noulded in place using the sane
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material. It is I nportant that the material be conpatible with the
medi canment and excipients used to form : o

5 The present invention is related to devices described in EP 407028 and EP 691865 which
are hereby incorporated by reference. An embodiment of the present invention will now be

described by way of example, with reference to the following drawings, in which:

Figure 1 is a longitudinal view in partial section of a device according to the present

10 invention;

- Figure 2 is a longitudinal view in partial section of the device of Figure 1 in the second . .

metering position;

15 TFigure 3 is a longitdinal section showing in detail the position of the sealing ring and

through-going pathway of a device according to the invention in the first/rest position;

Figure 4 is a longitudinal section of a portion of the device of Figure 3 showing the position
of the sealing ring and shoulder features;

20

Figure 5 is a perspective view of a sealing ring according to a preferred embodiment of the

invention.



4 t he nedi canent conpact. ABS or Polyolefin plastic materials are
preferred and a particularly preferred material is pol ypropyl ene.
The ring may be of any cross sectional shape capable of providing a good
seal. A 5 particul arly advant ageous shape for the cross section is a

general ly 'WO9%li6le with t he point of the 'V ali grred/areshaee t he
medi canment conpact. Preferably the &fmof the 'V next to the inner
mandrel is flush with the nmandrel. The section of the ring in contact with
t he ~inner mandrel may be thicker and, therefore, less flexible than

t he sech idgwics aegordigg tchthe inventiopdepludgsrartiousing ¢Ivimaving a\Nmandret (@) asdlai ng neans
Is fornmed integral with the mandrel the V 10 may be fornmed by a flap

ext endithrpugh-going Ipathway d2) konnecting an aif Hinlepp(3) pwittt amrirobutlehdn cher fommnf &ff ence of-
the mandrel sealed by the sealing neans shoul d be as high as

possi blmouthpi¢de (#)he Agdigpersiort titansben (3) @il dehial aiy ifleqd,6apisdcctedmdat e t he
pat hway between the nedi canent reservoir and the inhal ati on chanber.

Pr ef er a¢ shrédgB-goikly pathivalibagveeh BE iIRQY) shadidudtijieck @4). about 250[err] -
330[err] around the mandrel and nore preferably

5 A generally cylindrical medicament reservoir (7) containing an annular compacted body of

powdered inhalation medicament (8) is rotatably mounted on the mandrel (54) adjacent to

the through-going pathway (2) up stream from the dispersion chamber (5). Sealing ring

(50) is mounted between medicament reservoir (7) and a housing collar (55) located on

mandrel (54), being constrained from rotation and axial movement by shoulder features -

10 (52,53) on the mandrel collar (55).

A shutter (9) comprising a metal blade (10) is mounted on a carrier (11) which is adapted to
move axially within the housing between a first/rest position in which the compacted:body
®)is i§olated from the through-going pathway (2), and a second/metering position in which
15 the compacted body (8) is in communication with the through-going pathway (2). The end
of carrier (11) remote frofn the Shutter 9 is providéd with a lug (12) adapted to interact
with a cam (13) provided on tizelinside of a drive sleeve (14) rotatably mounted on the
housing (1). The carrier (11) is biased against the cam (13) by a half cantilever (15)
provided on the carrier (11) which bears against an exterior wall of the dispersion chamber
20 (5). The end of the carrier (11) remote from the shutter (9) is also provided with a disc
(16) having a diameter generally corresponding to that of the interior of the housing (1).

Disc (16) thus separates the cam (13) and reservoir drive mechanism (described below)



for about 300. Since the sealing ring is formed fromresilient
material it can be held in position during assenbly of the device by
this resilience. During use axial and rotational novenent nmay 20 be
constr ai ned“l,qy”;l@éwl der features on the mandrel collar. Additionally, or

al ternatively, the sealing ring may be held in posi PCEIFBAR/03370

adhesi ve bond between the sealing ring and the mandrel . .

5 Thus, according to a further aspect of the invention there is
provi ded_a sealing neans C rising a partjal ring extending about
250[err?mpég’@at!’mﬁ%ﬁg‘é‘%m?wﬁ%(@tg%fﬁd“ ggg‘ef‘gﬁkl of, inggss °*gmed’€4‘¥%r¥lt9rence,
whose cross,sectjon is generally V shaped. 5 The present invention is
rel at ed“fedﬁ&’&?i'e& ¥escribed in EP 407028 and EP 691865 which - are

hereby incorporated by reference. An enbodi nent of the present invention
wi |l now be '

Drive sleeve (14) is also provided with a reservoir drive mechanism (not shown) which is
>  adapted to rotate the medicament reservoir (7) through a predetermined angle relative to the

housing (1), the angle of rotation being limited by a stop (17) provided on the exterior of

the housing.

A helical blade (18) is fixedly mounted on the mandrel of the housing between the reservoir
10 (7) and the mouthpiece (4), such that the blade (18) abuts against the face of the body of
compacted medicament (8) contained in the reservoir (7). Blade (18).comprises the upper .
surface of collar (55) as best shown in Figure 4. The body of compacted medicament (8) is
further urged towards blade (18) by a compression spring (19) which acts against the outer
wall of medicament reservoir (5) and the interior of drive sleeve (14).
15
In use, drive sleeve (14) is rotated in the direction of arrow A in Figure 1. The initial part
of the rotation causes the cam (13) to move carrier (11) axially within the housing (1)
towards the mouthpiece (4). The shutter (9) thus moves from the first/rest position [Figure
1] to the second/metering position [Figure 2]. Once the compacted body (7) is in
20 communication with the through-going pathway (2), further rotation operates the reservoir
drive means (not shown) thus advancing the reservoir (7) and compacted body (8) through

an angle of 60°, the degree of rotation being limited by stop (17) provided on the outside of



descri bed by way of exanple, with reference to the follow ng drawi ngs, in

whi ch: Figure 1 is a longitudinal viewin partial section of-a
devi ce according to the present 10 invention; _Figure 2 is a

| ongi tudi nal view in partial section of the device of Figure 1 in the
second W60k ng posi tion; 1 Figure 3 is a | ongCr/Gabsmsirosect i on
showing in detail the position of th& sealing ring and t hr ough- goi ng

pat hway of a device according to the invention in the first/rest position;
Figure 4 is a longitudinal section of a portion of the device of Figure 3
showi ng thehiwugiog i(1). oAs the reseybirt(Meragased heligal blade €18) abladed dgredeszmineds; 20
Figure 5 is a perspective view of a sealing ring according to a preferred
enbodi maudntief oftgoerdered medicament fitonothe face of compacted body (8).

The drive sleeve (14) is then rotated in the_direct of arrow B in Figure 2, Cam surface (13) -
5 rotates back to its original position gllowing the shutter (9) to return to its first/rest position
under the bias of cmtﬁeva (15). Friction between the sealing ring (50) and medicament
reservoir (7) prevents any tendency for the medicament reservoir to move in direction B as
drive sleeve (14) is returned to the starting position. As the shutter (9) returns to the
first/rest position the metal blade (10) severs the abraded dose of medicament from the
10  compacted body (8), the dose being deposited in the through-going pathway (2). The patient
then inhales at the mouthpiece (4) drawing air through air inlet (3) and through-going

pathway (2). : e

The dose of medicament is drawn into dispersion chamber (5) where it is entrained in the:
15 air flow and inhaled by the patient. During inhalation the shutter (9) prevents additional
medicament from being scoured from the compacted body (8) since it isolates the

compacted body (8) from the through-going pathway (2).

20 Example

Devices as described above were filled with a powder compact comprising medicament and

lactose. Omne set was filled with a composition consisting of Nedocromil Sodium, lactose



A device according to the invention includes a housing (1) having a mandrel
(54) and a " through-goi ng pathway (2) connecting an ai rinlet (3) with
an air outlet in the form of nout hpi ece (4). A dispersion chanber (5)

havi t bl 1 i Nl et 6, 6 is located in t r h- goi ng
aving tangQglbsgedi I inlets ( a) is c A’g‘gﬁé‘%ﬁ&@"

pat hway between air inlet (3) and nogt hpiece (4).
cylindrical nedicament reservoir (7) containing an annul ar conpacted body
of powder ed i nhal ati on nedi canent (8) is rotatably nmounted on the

ot b e s 4 A bl 27
' L ' ' mandr e
(54) . DB oDk diten ity e B Rohin ‘i pexiEr 20 abvatl Bt pyiemabone,

f eat 10 (52,53) on_the mandrel collar (55). A shutter (9)
cg(rfjlrplrjir g?s"rE}acg arré‘F‘STedt#%%IQf ng¥am§1‘ dhe Brpugh 2ging pamhway @) 1 Thigidosswas adapt ed

to move axially within the housing between a first/rest position in
whi ch tgfgxo(ygqrﬁ'gglt the Hygway and its weight measured. The device was then placed in a

5  mechanical shaker and shaken vigorously for some minutes. The device was then visually
inspected for powder ieakage. If this was found to be excessive the device was failed. The

test was repeated until the device failed or until the powder compact was exhausted.

Devices containing Nedocromil Sodium compacts failed after 1 - 5 actuations with no seal

10  present. The tests were repeated with two seals according to the present invention.

In the first test a seal composed of ABS rubber was used. This had a generally U shape
with the base of the U much thicker than the arms and the base of the U facing the powder

compact. The seal extended 305° around the circumference of the mandrel

15
In the second test a seal composed of polypropylene was used. The grade used was
Novelen 248TC supplied by Targor. This seal had a generally V shaped cross section with
the point of the V facing towards the powder compact. The seal extended 295° around the
circumference of the mandrel.

20

All devices tested delivered in excess of 100 doses of medicament, which exhausted the

medicament compact.



(8) is isolated fromthe through-going pathway (2), and a second/ netering
position in which 15 the conpacted body (8) is in comunication wth the

t hr ough- goi ng pathway (2). The end of carrier (1 1) renote fromthe
shutter (9) is provided with a lug (12) adapted to interact with a
cam (13) pr¥QPUE@Ion t he inside of drive sleeve (14) r®CxiGRss1TO0UNt €ed ON
t he : housing (1). The carrier 1) is biased against the cam (13) by a
hal f cantil ever (15) provided on the carrier (11) which bears agai nst

an exterior wall of the dispersion chanber 20 5). The end of the carrier
(11) r Oeyices conginipg Salbytamob compacts; alsa, failed sfter; i red agiuations Wit go seal. . ( 16)
havi ng a di aneter generally corresponding to that of the interior of t he
housi ndVighi a .seal composei efcpalyappiiene sassdeseaibed abovehfor dedotodlil Sodiumaber voi r
drive nmechani sm (descri bed bel ow) from the through-going
pat hwayleyigs delivesed tethveen¥§ anthd58 desks bdfore fajling S Thé maeithunanentieriofilasesw -t he
drive nmechani sm _

possible was around 200.

&



Drive sleeve (14) is also provided with a reservoir drive nechani sm (not
shown) which i’ 5 adapted to rotate the nedi canent reservoir (7)

t hrough a predeterm ned angle relative to the housing (1), the angle
of rotatio &l Jimted by a stop (17) provided on the | f '
t he housi nSV.VB bi2fin A helical bladej(18) is fixedly munﬁ%&%dr?ﬁ%ﬁg mandr el

of the housing between the reservoir 10 (4 | ece (4), such .
that the blade (18) abuts against the face Hlllﬂﬁﬁumﬂuﬁmm conpacted
medi carTEp-t, g8) contained in the reservoir (73%. M .xconprises the
upper QS f ace of collar (55) as best shown in Fi gure 4. The body of
conpact ed nedi car[entePgS,) IS, . further urged, topards bl ade (18) by a
conpr esdi on Apmeigamend)infalation device apclyding 2 Bonspg; baving a thegugh-goipg ~

medi cament reservoir (5) and the interior of drive sleeve (14). 15

| n use, PathVek cemnseting am 2ir inlet withy o @ir putlehea dedicamprinreservair radapted ity Fi gur e
1. The initial part of the rotation causes the cam (13) to nove

carri er recgivy assomphatted hpdyh ph pewderéto meilioangnt,) an inner mapdyal aroundh svhichuthéipi ece
(4). The shutter (9) thus noves fromthe first/rest position [Figure

1] t6 t hedeameandésenioar fotdespani thetering Meansrfer dispenfinga priedetermiyegicdosel obody (7)
Is in 20 conmunication with the through-going pathway (2), further

rot at i Ome@iefrhért €fon e re@PRiiv Bitd the pathwa§l| thé endt@pSmediB linGHiding inchdbUfor
advancing the reservoir (7) and conpacted body (8) through

abrading the compacted body; characterised in that there is provided between the

medicament reservoir and the inner mandrel of the device a sealing means extending round
less than 360° of the mandrel.
10
2. A medicament inhalation device including a housing havmg a through-going -
pathway connecting an air inlet with an air outlet, a medicament reservoir containing a
compacted body of powdered medicament, an inner mandrel around which the medicament
reservoir rotates and metering means for dispensing a predetermined dose of medicament
15 from the reservoir into the pathway, the nietering means including means for abrading the
compacted body; characterised in that there is provided between the medicament reservoir
and the inner mandrel of the device a sealing means extending round less than 360°of the
mandrel.

20 3. A medicament inhalation device according to claims 1 - 2 in which the sealing

means comprise a feature forming an integral part of the inner mandrel of the device.



an angle of 60, the degree of rotation being |[imted by stop (17) provided

on the outside of the housing (1). As the reservoir (7)
rotates helical blade (18) abrades a predetermned - =~ quantity of
powder ed nedi canent fromthe face of conpacted ( “\B\“m (The drive
sl eeve (14WVQ¥2Pn rotated in the qi,rect of arr \ ‘ il I OCam

p

surface (13) 5 rotates back to it'§ original si tqa ot al'l owi ng the .
shutter (9) to return to its first/rest position under the bias of
cantilever (15). Friction between the sealing ring (50) and nedi cament
reservdt-r (# msdisyment sinhalajion deyisa Agcardingt theclaimdi lc adein Whishethe sealingo nove in
direction B as drive sleeve (14) is returned to the starting
posi t i opeang\sorpprase hfgattesr fofrged e therinsertmandied of the devick dsting eeddugiomi dfi on t he -
netal bl ade (10) severs the abraded dose of nedicament fromthe 10
conpactthelinpberdypanddsl, t he dose bei ng deposited in the through-going pat hway
(2). The patient then inhal es at the nouthpiece (4) drawing air
through air inlet (3) and through-going

5 5. A medicament inhalation device according to claims 1 - 2 in which the sealing

means comprise a separate partial sealing ring.

6. A medicament inhalation device according to claims 1 to 5 in which the sealing

means is adapted to provide a frictional braking force on the medicament reservoir
10  sufficient to prevent movement of the medicament reservoir when the ratchet mechanism

designed to cause rotation of the reservoir is returning to its starting position but which

force is not so large as to make the device difficult to operate by a child or infirm aduit..

7. A medicament inhalation device according to claim 6 in which the frictional braking -

15 force is in the range of 0.1 - 0.6 Nm torque.

8. A medicament inhalation device according to claims 1 to 7 in which the sealing

means has a generally V shaped cross section.

20 9. A medicament inhalation device .according to claims 1 to 8 in which the sealing

means extends for about 250° to 330° around the mandrel.



pat hway (2). The dose of nedicanment is drawn into dispersion
chanmber (5) where it is entrained in the 15 air flow and inhal ed by

Todi canent yoommise no- Scour ed-f1om t he compact ed bodIBIN “IIJIJIIEIJI |!|L0| ates

t he . conpacted body (8) fromth#&through-going pat hway ( )
Exanpl e Devi ces as descri bed above were filled with a powder
conpact conprising nedi canent and | actose. One set was filled with a

SO nposi 1hon Komsdistmens hﬁﬁlah@ﬁﬁﬁi%&com W tainCi 6% in which the sealing

means extends about 300° around the mandrel.

11. A medicament inhalation device according to claims 1 to 10 in which the -sealing

5 means is constructed from a polyolefin material.

12. A medicament inhalation device according to claims 1 - 11 in which the sealing

means is constructed from polypropylene.

- 10 13. A sealing means comprising a partial ring extending about 250° -330° of a full ring

circumference whose cross section is generaily V shaped.

14. A sealing means comprising a partial ring extending 300° of a full ring

circumference whose cross section is generally V shaped.



and flavouring. A second set was filled with a conposition consisting of
The devices were tested as follows. The

Sal but anol and | act ose.
devi ce was actuated as descri bed above to place a netered dose of
medi cament in the through going pathway (2). This dose was renmoved

fromthe paVRR¥1%8hd its wei ght neasured. The device was PREEBPIE#®] in a

5 nmechani cal shaker and shaken vigorously for some mnutes. The device
was then visually i nspected for powder |eakage. If this was found to
be excessive the device was failedélzgs test was repeated until the
device failed or until the powder ct was exhausted. Devi ces
cont ai ni ng Nedocrom | Sodi um conpacts failed after 1 - 5 actuations with no
seal 10 present. The tests were repeated with two seals according to the
present invention. In the first test a seal conposed of ABS rubber
was used. This had a generally U shape with the base of the U much
thi cker than the arns and the base of the U facing the powder

The seal extended 305 around the circunference of the mandrel 15

conpact .
In the second test a seal conposed of pol ypropyl ene was used. The grade
used was Novel en 248TC suppli or. This seal had a generally
V shaped cross section with 2~ the poing the V facing towards the
powder conpact. The seal extended 295 arou he
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circunference of the mandrel. 20 All devices tested delivered in

excess of 100 doses of nedi canment, which exhausted the medi canent
conpact . 1 Devi ces
cont ai ni ng Welskredsenol conpacts.also failed after 1 - 5 acj 9&)«?@1')’8”“ no
seal. Wth a seal conposed of polypropylene as described abov

Nedocromi| Sodiumthe devices delivered between 73 and 158 doses before
failing. The maxi num nunber of doses 2p i bl e was around 200.
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Cl ai nms 1. A medi canent inhal ati on device including a housing
havi ng a t hrough-goi ng pat hway connecting an air inlet With an air
outlet, a nedicanent reservoir adapted to recei ve a conpacted body of
powder ed nedi canent, an inner mandrel around which the 5 medi canment
reservoir r¥PAR¥O8nd netering neans for di spensing a preBET/SBRRY dose of
medi canent fromthe reservoir into the pathway, the netering neans

i ncl udi ng nmeans for abradi ng the conpacted body; characterised in
that there is provided between the medi canent reservoir and the inner
mandrel of the device a sealing neané}}%iending round | ess than
360[err] of the mandrel. 10 2. A nedi canent inhal ati on device

i ncl udi ng a housi ng having a through-goi ng pat hway connecting an air-
inflet wwth an air outlet, a nedicanent reservoir containing a

conpact ed body of powdered nedi canent, an inner mandrel around which the

medi canent reservoir rotates and netering neans for dispensing a
predet erm ned dose of nedicanment 15 fromthe reservoir into the pathway,
the netering neans including nmeans for abradnfig the conpact ed body;
characterised in that there is ' en the nmedi canent reservoir
and the inner mandrel .of the ce a sedl means extending round | ess
than 360[err]of the \
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mandrel . . 20. 3. A nmedi canent inhal ati on device according to clains 1

- 2 in which the sealing means conprise a feature formng an integra
part of the inner nmandrel of the device.

12 w0 99216848 nedi canent i nhal ati on devi ce accordi ngpcw/GBoges® 1 - 2
in which the sealing means conprise a feature forned on the inner
mandrel of the device during production of the inner mandrel. =~ 5
5. A nmedi canent inhal ation devicedg rding to clains 1 - 2 in which the
seal i ng means conprise a separ 2g§artial.sealing.ring. 6.

A nedi canent inhal ati on device according to clains 1 to 5 in which the
seal i ng '




means i s adapted to provide a frictional braking force on the nedi canent
reservoir 10 sufficient to prevent novenent of the nedi canent reservoir

when the ratchet nmechani sm designed to cause rotation of the
reservoir igar ing to its starting position but which force is
not so Iard%oggaﬂ%pnake the device difficult to operate bYCHCEIBYOor
infirmadult. 7. A nedi canent inhal ati on device according to
claim6 in which the frictional braking 15 force is in the range of 0.1 -
0.6 Nmtorque. 8. A nedi ca i nhal ati on device according to
claims 1 to 7 in which the sealing means has a generally V shaped
Cross-section. 20 9. A nedi canent inhal ati on device according to
claims 1 to 8 in which the sealing nmeans extends for about 250 to 330
around the nmandrel. ' :
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10. Asnedi cament inhal ation device according to clains 1 to 8 in which

the seali'ng ) means extends about 300[err] around the nmandrel.

11. A;’,medi canment inhal ation device according to clains 1 %80 in which
t he sealii ng Imeans is ,g_%]aﬁgg&gﬂ,,;g o Rrdtxalef i n MM .

12. A medi céﬁ:a t inhal a?rlgon eV |l ‘@t’ﬁymﬂi ﬁgAto c’fai me 1 -— 11 in which

t heI S e aNTEINATIONAL RPPISATION PUBIISHED ENDER CHE[PATENT QOOPERATION THEATY @81y A
sealfi Teas TS @ part | extrend PO 2507 BT T = A
full (grﬂldﬁﬁg‘%"ﬁl#wé‘ﬁh?ﬁ g“rence' who §1 (:B%S%“?‘é’ﬁﬂ‘g’ﬁn ?"é’“g‘é‘h"é?al ly W%%gééﬁbl
14. A‘ H’?q'ng nmeans conprising Ib @u)tahterhatibiaNEb Ao D&Le:NY 306163 16d0 (Bl0s.99)

full Yose—crpsSssecttonmts—generatty—Vv—shaped-
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(54) Title: INHALATION DEVICE
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{57) Abstract

An jnhalation device which contains powdered medicament in the form of a medicament compact is provided with a seal comprising
a partial ring between the outer wall and inner mandrel of the medicament compact chamber. The medicament is dispensed by abrading
the medicament compact by turning the compact relative to the inner mandrel against a blade. Despite only extending around part of the
circumference of the mandrel the seal prevents leakage of loose powder from the compact chamber to the rest of the device. The sealing
means also provides a frictional braking force on the medicament reservoir sufficent to prevent movement of the medicament reservoir

w}fxien th: r:rivc mechanism for the reservoir is retuming to its starting position without making the device difficult to operate by a child or
infirm adult.




