Powder inhaler The invention relates to an inhaler for
i nhal i ng powdered nedi canent from capsules which are
inserted in a capsule holder arranged in the inhaler
before wuse. After the capsul e has been placed in the
capsul e hol der the patient can, press an actuating
menber, which can be set in nmotion froma resting
position and thereby interacts with at |east one pin
adapted to be pushed into the capsule holder. Using
the m nimum of one pin the capsule is pierced and the
medi canent is released. An inhaler of this kind is
descPowéer inhaleexanple in EP O 703 800 B 1 or EP O
911047 Al. The inhaler known fromthe above-nentioned
specifications conprises a dish-shaped | ower part and
an equal |y di sh-shaped cover which fits it, the two
parts being adapted to be flipped apart for use by
neanthohiventiohkeiges wraa\hitest fol inhdiRg ?Qﬁ@eﬂa@ HeBitament from
Engagi ng between the | ower part and -the cover in {he
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f r omediementierelgaaed..  Sucki ng on the nout hpi ece then
causes the nedicanment to be delivered to the
respiratory tract of the patient being treated. The
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to gquri rstdegbgdi nt wherein the actuating nenber is
condiiTEps g dish-snapeq lower part and an equaily dish-shaped cover which

 fits 1t, the two parts being adapted to be flipped apart for use by means of a

. hinge provided at the edge region. Engaging between the lower part and the
_ cover in the hinge are a mouthpiece which can also be flipped out and a plate

located below it with a capsule holder provided undemeath. After the
individual parts have been opened out the patient can place a capsule filled
with medicament in the capsule holder, pivot the plate with the capsule holder
and the mouthpiece back into the lower part and pierce the capsule by means of

- a spring-loaded actuating member proj ecting laterally from the lower part.

- Sucking on the mouthpiece then causes the medicament to Be delivered to the

~ respiratory tract of the patient being treated.

. The intention is to improve the known inhalers further in terms of their

handling.

This aim is achieved according to the invention with an inhaler according to a
first embodiment wherein the actuating member is constructed as a multi-

functional actuating member by means of which, in a first functional position,




functional actuating nenber by neans of which, in a
first functional position, -2- the closure el enent can
be di sengaged fromthe |lower part in order to pivot
the cover, and with which in a second functiona
position the nout hpi ece engaging wth the plate can
be rel eased fromthe plate such that the nout hpi ece
can be pivoted away fromthe |ower part. The

essenti al advantage of the invention is that the

forc d, nout hpj ece from
e TR
t hr oomler, tahe with whichoih atsBEond Tt chibh £ ?qugﬁtluté ensaﬁyg% Sggagmg

mul ti g[aLtjl@Ctl onal actuating nenb
and ¥ Fig reteaserldropthe plagnmicinthat thp netehgiere chgbe

the j;n, f use, This is of major inportance
part \ gﬁg?ﬁjﬁ@gﬁeﬁv@ of an asthma attack. The

act ual opem ng novenent of the cover can then
df the patient, as before, by acting on the
cove ‘3‘35\%3“ ifeadvaniagesfithauiention fscthatried forcek fig relegsimomer

d f ly |
her 2 B R B Rl ofpstgniargot Bgodrerh irngy
ai ddhrougit the wewdtor the Qi oRXASTR| st ﬂft&@%h%éfnﬁﬁf‘ﬁﬁm&[&? getbidting

V\,hl ch y .have the disadvantage of attracting
: ‘%‘@ﬁ NERICHS ﬁé@‘éragtdqppmngomhdsovar and aalslitkipien to

| to rance, the h e
H‘tﬁiﬁ%m‘t@ 190k i PE B i Sinplitips s Ghlarty gt he

. otatt anasﬂ:tmhmkﬁh dﬁi&ﬂﬂpéni]%xﬁ@é r cidth
I rrp ne%f he oral cavi %ﬁﬁgﬁaoﬁ% on

ent aced |j
' |nh ‘I’g bé’tﬁ%&l!‘emi:ﬁs eBﬁePiéW’@é%Mant to assi st
t he openi ng novenent, spring elements nay be di sposed
bet ween t he cover and | ower part  or nouthpi ece and

| owd# thegfprces reqghirerfonrateasing shu dobl aad @ oweH}SeRBripdnatd AW
lece to _snap open. Preferably

: ES ‘%ﬁr ?‘?‘“P’E d‘{é%r @ﬁngqults g@ figegtp ﬁgwtﬁérﬂé@pm;g@ldﬂ Bprl@!@euma;ds

. moudt 8a@for example, depressions or grooves, which may have the '
 disadvantage of attracting dirt. By dispensing with these gripping aids, in
addition to improving the optical appearance, the hygiene conditions are also
improved. This is particularly important in the area around the mouthpiece, as

- -this component is placed in the oral cavity when the inhaler is used.

In a preferred embodiment, to assist the opening movement, spring elements
- may be disposed between the cover and lower part or mouthpiece and lower

part, which are of suitable dimensions to allow the cover and/or mouthpiece to

snap open.

- Preferably the multi-functional actuating member is displaceably mounted on
the plate or capsule holder. The plate and/or the capsule holder thus form(s) an
abutment for the multi-functional actuating member, which slides along the
plate as it moves from the resting position into the desired functional position

‘and is thereby guided by means of a guide rail, for example.



the plate or capsule holder. The plate and/or the
capsul e holder thus form(s) an abutnent for the

mul ti-functional actuating nenber, which slides al ong
the plate as it noves fromthe resting position into.
the desired functional position and is thereby guided
by neans of a guide rail, for3exanple. -3- In a
favourabl e enbodi nent the nulti-functional actuating
menber is spring- |oaded. The restoring force which is
al ready_present in the resting position ensures that
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multi-functional actuating member is put under tension.

In a preferred embodiment the main body comprises an upper and a lateral
-grooved surface. However, unlike in the prior art, these surfaces do not abut on
the cover and especially not on the mouthpiece, but only on the main body of
the multi-functional actuating member outside the inhaler and therefore do not

-come near the patient's mouth. In addition, the grooved surfaces may be

smaller in area while still guaranteeing safe and rapid use of the inhaler.

Advantageously the upper grooved surface in the resting position has a recess
in its region close to the cover for accommodating the closure element of the
cover. Within the recess. at least the side wall directed towards the lateral
grooved surface may be inclined so that as the main body is pushed in, this side
wall forms a sliding surface for the closure element and in this way the clesure

- -element together with the cover is lifted out of the latched position.



smaller in area while still guaranteeing safe and
rapid use of the inhaler. Advantageously the upper
grooved surface in the resting position has a recess

inits regionclose to the cover for -accommobdating the - -

closure elenent of the cover. Wthin the recess. at
| east the side wall directed-thbwards the |atera
grooved surface nmay be inclined so that as the main
body is pushed in, this side wall forns a sliding
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an are, of 3 circle on the inside of the inhaler, cones
up lgﬁlgpﬂ‘gp figace the impact cam as well, which, travelling along a path in the

- shape of an arc of a circle on the inside of the inhaler, comes up against the

retaining arm connected to the mouthpiece and as more pressure is applied
bends this arm. As a result the retaining arm which is preferably provided with
a retaining hook slides out of the mouthpiece, thereby releasing the latter. |

In an advantageous embodiment the impact cam is eccentrically mounted on
the pivot member. This arrangement allows force to be transmitted as directly

as possible to the retaining arm, depending on thie mounting of the latter.

Alternatively to the embodiments described above for releasing the
mouthpiece, at least one operating window with functional elements formed
‘thereon may be provided in the lower part, the minimum of one operating
window being adapted to be pressed into the lower part in guided and spring-

loaded manner and by means of the functional elements releases the




retai ning armconnected to the nouthpi ece and as nore
pressure is applied bends this arm As a result the.
retaining armwhich is preferably provided with a
retai ning hook slides out of the nouthpiece, thereby
rel easi.ng the latter. In an advant ageous enbodi nment
the inpact camis eccentricalT?-nDunted on the pivot
menber. This arrangenent allows force to be
transmtted as directly as possible to the retaining
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- elements, for example. eyelets or retaining collars, in which the hooks can
- engage and thereby latch the mouthpiece. When the minimum of one operating
- ‘window is pressed in, the hook also yields towards the interior of the lower

part, so that the hook slides out of the retaining element and the mouthpiece
can be flipped out.

‘Advantageously the plate latched to the lower part can be detached from the
lower part so that the plate can be pivoted away from the lower part. The

engagement between plate and lower part can be achieved using the retaining

flaps mentioned earlier.

- Jtis also possible to construct the inhaler according to all the embodiments so
that the actuating member having the minimum of one pin which can penetrate
into the capsule holder is attached to the plate such that it can be released from

the lower part and swivelled away together with the plate latched to the lower
part.



direction of the nouthpiece. In the nouthpiece are
found, in turn the retaining elenents, for exanple.
eyelets or retaining collars, in which the hooks can
engage and thereby |l atch the nouthpi ece. Wen the

m ni mum of one operating w ndow is pressed in, the
hook al so yields towards the Tnierior of the |ower
part, so that the hook slides out of the retaining

el enent and the nout hpi ece can be flipped out.

Advant ageously the plate latched to the |ower part can
be detached fromthe |ower part so that the plate can
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enl arged detail of the plate, capsule hol der and
mul ti-fupgcti,onal actuatin nber according to Fig. 1;
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Fig. 3: is an exploded view with multi-functional actuating
- member of a embodiment with main body and pivot

member.

Fig. 1 shows the inhaler in an exploded view. The essential assemblies are the
lower part 1 which accommodates the plate 2 and is covered by the latter, the
mouthpiece 4 which can be latched to the lower part 1 via the retaining lug 22

-and the cover 5 which is formed to complement the lower part 1.

In the closed position of the inhaler the closure element 6 engages on the plate
2 and is held there by frictional engagement. It is also possible to obtain

- mterlocking engagement by the provision of bead-like structures. For the
closure element 6 to engage on the plate 2, the main body 10 of the muliti -
functional actuating member 8a comprises a recess 15, as can be seen most
clearly from the enlarged view in Fig. 1a. The recess 15 is provided with an

‘inclined side wall 16 and is located in the area 14 of the upper grooved surface




pressed in; Fig..3: is an exploded view with

mul ti-functional actuating nenber of a enbodi nent
with main body and pivot nenber. Fig. | shows the
inhaler in an expl oded view. The essential assenblies
are the [lower part 1 which acconmodates the plate 2
and is covered by the latter,-The nouthpiece 4 which
can be latched to the Iower part | via the retaining
lug 22 and the cover 5 which is formed to conpl enent
the lower part 1. In the closed position of the
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t he [y -functional [ actuating nenber 8a is al so
provided with a |ateral grooved surface 13. To open

the cover 5 first-of all the multi- functional

actu,ﬁ;ing menber 8a is pushed forward into afirst
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functional position. A thrust projection 21 mounted on the main body 10 and
aligned in the direction of movement of the main body 10 makes contact, by
means of its front edge 23 (Fig. 1a) underneath the plate 2, with a retaining lug
22 projecting through the plate 2, fixedly mounted on the mouthpiece 4. The
plate 2 comprises a retaining lug opening 37 in the region where the retaining
lug 22 projects through.

As a result of the advancing movement of the thrust projection 21 the retaining
- lug 22 bends and escapes through the retaining lug opening 37, thereby
. pivoting the mouthpiece 4 away. This pivoting movement is assisted by an
elastic spring 34.

In this opened position of the cover S and mouthpiece 4 the capsule can be

. placed in the capsule holder 3. For releasing the active substance two
perpendicularly offset, paralel pins 9 are mounted on the main body, moving
continuously as the main body 10 is pushed in towards the capsule (not shown)
and perforating it. The perforation process can be observed through an

_ inspection window 24a. Then the mouthpiece 4 is swivelled back again.



capsule filled with nedi canrent (not shown) the
nmout hpi ece 4 nust also be flipped out of the way. In
t he enbodi nent according to Fig. | this is done by
pressing the multi-functional actuating nenber 8a
further into a second functhyal position. A thrust
projection 21 nounted on the main body 10 and aligned
in the direction of novenent of the main body 10 nakes
contact, by neans of its front edge 23 (Fig. ,| a)
underneath the plate 2, with a retaining lug 22
projecting through the plate 2, fixedly nounted on the
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The individual assemblies made up of the lower part 1, plate 2, mouthpiece 4

- and cover 5 are connected by means of hinge recesses 7a, b, 7c 7d and a hinge
bolt 7e.

Fig. 2 shows a view similar to Fig. 1, wherein the opening of the cover S
occurs as the first functional position is reached by actuating the main body 10

of the actuating member 8, similar to the embodiment shown in Fig 1.

- Once the cover 5 has been opened it is necessary o flip the mouthpiece 4 out
of the way as well so that a capsule filled with medicament (not shown) can be
placed in the capsule holder 3. For this purpose, the patient presses the
operating window 24 provided on both sides in the lower part 1. As a result of

- the pressing action on the operating window 24b the functional elements 25,
which are formed in Fig. 2 as upright posts integral with the window, bend

inwards igto the cavity of the lower part 1. On the ends of the functional



al so have the task of holding the nulti-functiona
actuating nenber 8a under spring bias. For this
purpose the guide arns | la, | |b are provided at
their end renote fromthe main body 19 with end stops
20 which abut on the guide sleeves 18a, 18b in the
resting position of the nul ti~$uncti onal actuating
menber Sa. The gui de sleeves 18a, |18b are | ocated on
the outside of the capsule holder 3.13 etween the
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mout'histdbe capspignotshowmchashyengdacas irl the cagsakiholde kel e
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sides i.n the lLower part 1. As a res

pr eBEPHYS hemainbedy 10 Eorthisy tea pagallel pitio @ s@etized fodhe main
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i nt agaitheMemwitile, i cldserelefonint & Bitdhed on B2 fiite 2ends of

the functional elenments there are hooks 26 which
proj ect outwards beyond the | ower part | and when-the

Fetar o ahORE Bt ARk I phioPRer 45 AiPpidarof

nohéipiap oea diffehen wagi Rbr iy plipbRaRe thulti-functional actuating
‘member 8a is made in two pieces. In addition to the main body 10 which is
movably mounted for opening the cover 5, on the exterior thereof, rotatable
with respect to the main part 10, is the pivot member 29. The pivot member 29
. .is fixed centrally on the main part 10 on a peg. Eccentrically mounted above
the mounting bore 39 is-the impact cam 30 which projects into the interior of
the lower part 1-when the inhaler is assembled and when rotated in the
direction of the arrow in Fig. 3 comes into contact with the retaining arm 31
- pointing vertically upwards. In this way, the upper end 32 of the retaining arm
31 in tum is deflected and the retaining hook 33 provided thercon slides out of
the retaining element 27 located in the mouthpiece 4, which is also in the form
of a retaining collar 28. To allow the retaining hook 33 to slide unobstructed
out of the retaining collar 28, the plate 2 has a retaining arm passage 35 of

sufficiently large dimensions.




is located on the plate 1. As for the nouthpiece 4

whi ch has to be flipped out of the way,.when a
conpressive force is applied to the operating wi ndow
24b the hooks 26.slide out of the retai.ning. elenents .
27, which consist of aretalnlna collar28, as in the
case shown. -Wien, t he capsul e-({Hot shown) has been

pl aced in the capsule hol der 3 the nouthpiece 4 is

swi vel | ed back until it latches with the hooks 26

pr ot rudi h t he. hook. passage 36. Then the
CapSl:II:J ei \91 Cﬂlglm%gceéalﬁlswévomdé}a@ leinthe ofjgwekpasifion. Thanks

0

- . caps Qaesﬁwl@rth@retadﬂmgaIHMﬁaSsagbGS@ﬁmheﬁmid%ofhﬁSﬁ&th iece 4

agai whil e, the osure-element 6 | atches on the
“pl at dnd g |“ge“g¥e§ hehiad 33&6 W@Hﬁa b asiatresult afithesiastoring

: noutﬂxfa.teegﬁgs&ltl@thglré Rk 39f the way in a different
way. For this purpose e nulti-functional actuating

menber 8a is made in two pieces. In addition to the
mai n body 10 which is novably nounted for opening the
cover 5, on the exterior thereof, rotatable wth
respect to the main.part 10, is the pivot nenber 29.
The pivot nenber 29 is fixed centrally on the main
part 10 on a peg. Eccentrically nounted-above the
nmounting bore 39 is the inpact cam 30 which projects
into the interior of the lower part 1 when the

i nhal er is assenbl ed and when rotated in the
direction of the arrowin Fig. 3 cones into contact
with the retaining arm31 pointing vertically
upwards. In this way, the upper end 32 of the
-retaining ann 31 in turn is deflected and the
Areta|n|ng hook 33 pr.ovided thereon slides out of the
retaining el enent 27 |located in the nouthpiece 4,
which is also in the form of a retaining collar 28.
To allow the retaining hook 33 to slide unobstructed
out of the retaining collar 28, the plate 2 has a
retaining arm passage 35 of sufficiently large

di mensi ons.




-10- To close the nouthpiece 4 it is pivoted back into
the original position. Thanks to the pointed shape of
the retaining hook 33 in the direction of the cover 5
it slides through the retaining arm passage 35 onto
the inside of the nmouthpiece 4 and there it engages
behind the retaining collars-28,- as a result of the
restoring forces present in the retaining hook 33.
-11- List of reference nunerals 1 lower part 2 plate
4 mout hpi ece 5 cover 6 closure

3 Cﬁgﬁ“' er hol der

el emert ol rsferemse nymgerads hi nge recesses 7e hinge bolt
actuating nenber 8a nulti-functional actuating nenber
la, I I'b guide

8

9 pin 9a pin passages 10 main body |
arm 12 upper dowevgedt surface 13 lateral grooved
surfﬁpe- plate

3 capsule holder
4 mouthpiece
5 cover
6 closure element
7a, 7b, 7c, 7d hinge recesses
7e binge bolt
8 ' actuating member
8a multi-functional actuating member
9 pin
%a pin passages
10 main body
11a, 11b guide arm
12 upper grooved surface
13 lateral grooved surface
14 area nearest the cover
15 recess
16 side wall of the recess
17 sliding surface
18a, 18b guide sleeve
19 end of the guide arm remote from the main body
20 end stops
21 thrust projection
22 retaining lug
23 front edge thrust projection
| 243 inspection window
24b operating window
25 functional elements

26 | hook




14 area nearest the cover 15 recess 16 side wall of
the recess 17 sliding surface 18a, |8b gui de sl eeve
19 end of the guide ann renote fromthe main body 20
end stops 21 thrust projection 22 retaining |lug 23
front edge thrust projection 24a inspection w ndow
24b operating wi ndow 25 functional elenents 26 hook
12- 27 retaining elenents 4 retaining collar 29 pivot
menber 30 inpact cam 31 retaining arm 32 upper end of
retaining arm 33 retaining hook 34 elastic spring

35 retaining arm pagsage 36 hook passage

(‘housi ng)
27 retaining elements
28 retaining collar
29 pivot member
30 impact cam
31 retaining arm
32 upper end of retaining arm
33 retaining hobk
34 elastic spring (housing)
35 retaining arm passage
36 kook passage
37 retaining lug opening
38 | helical spring

39 mounting bore




37 retaining lug opening 38 helical spring 39
mounti ng bore -13- CLAIMS 1. An inhaler for inhaling
powder ed nedi canent from capsul es, conprising: a
| oner part, a plate capable of latching to the | ower
part, wth which the |ower part can be closed; and a
capsul e hol der for receiving the capsul es which can be
countersunk in the lower part, a nouthpiece capabl e of
| atching to the plate, a cover which covers the
nmout hpi ece in a closed posiygion and l[atches it by
means of a closure elenent, the |ower part, the plate,
t he nout hpi ece and the cover being jointed to one
anot her by a single joint, and an actuating nenber
whi ch can be set in notion froma resting position and
thereby co-operates with @ainggst one pin that can be
pushed into the capsule holder, characterised in that
in the lower part there is at |east one operating
“1.W-n@@unhiddr for inHaRRE pAPRkedth&iBiicat fréth CRAulch @bRPAsing:Ne
m ni mrum of one operati ng wi ndow bei ng capabl e of
bei ng pressed into the |ower part in guided and
spring- | gadad nner and rel easing the nouthpiece
| at ched ?o thggglate fromsaid plate by neans of the
functional elenments. 2. The inhaler according to claim
-1, char aephtd capabld of litlihg PR Jotveryshriyivithl Wechak€lower part can -
- provi dedbogpRa] dnd aQagsuby K dee forrételvitg thOWpkulBWhich San be

The i nhatqinteruBR itheBwePpsdtai m 1 or claim 2,
characterised in that the functi onal el enent s

conpri se hooks and retaining elenents constructed to
. conpl emenfyhfAGitke capable of latching to the plate,

~ -acover which covers the mouthpiece in a closed position and latches it by
- means of a closure element, the lower part, the plate, the mouthpiece and the
cover being jointed to one another by a single joint, and

~ an actuating member which can be set in motion from a resting position and
thereby co-operates with at least one pin that can be pushed into the capsule
holder,

characterised in that in the lower part there is at least one operating window with
functional elements formed thereon, the minimum of one operating window being capable
of being pressed into the lower part in guided and spring-loaded manner and releasing the
mouthpiece latched to the plate from said plate by means of the functional elements.

2.. The inhaler according to claim 1, characterised in that operating windows are
provided opposite one another in the lower part.

‘3. . The inhaler according to claim 1 or claim 2, characterised in that the functional
elements comprise hooks and retaining elements constructed to complement them.

4. The inhaler according to any one of the preceding claims, characterised in that the
hooks are integrally formed with the minimum of one operating window.

- 5. The inhaler according to any one of the preceding claims, characterised in that the
hooks extend in the manner of crosspieces in the direction of the mouthpiece.




4. The inhaler according to any one of the preceding
clainms, characterised in that the hooks are
integrally fornmed with the m ni num of one operating

wi ndow. 5. The inhaler according to any one of the
preceding clains, characterised in that the hooks
extend in the manner of crosspieces in the direction
of the nouthpiece. 14- 6. The inhaler according to any
one of the preceding claing characterised in that the
retai ning el ements are con #ructed as eyelets or
retaining collars. 7. The inhaler according to any one

6.0f TheinRAIBCREABSS Al o@hﬁrﬂ&‘e&hbé%ﬂné Rndrh@lrisk 86 that the
re@hﬁ{%lén%&@?@c&%cﬁeﬁta%{%;% n g C} pe.re Peasecf ?r Oﬁ%tﬁl

Aower part suc an ‘be pivoted
away fromthe |lower part. 8. The inhaler according to
7..any Thamhalfr acherdppac enl tig: oftled precedinh atanat, @ hirsetekided inf that the
plithlatchedtoulst owgr pretcae be ieteasddifaheie 1dwier bixesueh #aeths Yk can be
pitobagltavial fiomnhdRweepeased fromthe | ower part and
pi voted away together with the plate latched to the

I t. . _
OWerhe Rihter according to any one of the preceding claims, characterised in that the
actuatlng member is:attached to the plate such that it can be released from the lower part and
plvoted away together with the plate latched to the lower part.




