WO 2006/ 051300 PCT/ GB2005/ 004337 | INHALER The present invention rel ates
to an inhal ation device for inhalation of nedicanents, and to a holder for
such nedi canments. 5 Dry powder inhalation (DPl) devices are generally used
for inhalation of powdered nedicanment from capsul es. The DPlI devi ces nmay

ei ther si 00f mltidose. In the single dose or, t dose
DPlI fornu t?’gﬂs the drug is pre- packaged in capsules (g?/king?(ts é]hlﬁh The
reservoir DPl formulations involve a dévice containi ng at |least a reservoir
and a netering chanber to adm nister an accurate dose C,0 of the drug.

Medi canent hol ders, particularly for inhalation devices known in the art are
used for receiving and hol ding a negjgmneRrt in granular formor powder
form or volatile formor in a capsulre containing powdered or volatile

nmedi cament. The configuration of the hol der is such that the nedicanment or
t he capsul e Jﬂ,ﬁcat ed | s 15 rotated or noved up and down by
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medi Ca”r’%%tda%&t@'énd)@é‘%oﬁi&‘f@ﬂsu&hﬁ’ue@%‘ nt holders, for exanple
capsul e chanbers, known in the art are genera]ly tubular or cylindrical in

shapeé with alar}alpowdarem}mmiicm (D&} | detvicassr angedesorady alised fr inalBgbh ogt and
top ends respectivel he air |nIet i.s generally smaller and outlet O
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capsul qyetokaged|mi‘@lp@lesD@rlMQteanhEhétﬂeQQrvoﬁl Dﬂ?a@ﬁmlétlbﬂg‘ ihenad a yBLeE and
causes novenent of the capsule, and due to this, the nedicanent present in

t hf\gcap‘@ﬂlt@"mﬁl atdeastadragerveie aafra meteling shambert teadnissiepen agoanade dose
Iaplowﬁ Flﬁjg reaches the patient's lungs. Single dose DPlI devices working
with capsu usual |y possess a systemto pierce the capsule. After
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t he device w thout swallow ng the capsule. The capsule remains In
devi cefathraseivieg @ndchoiding arm@dtqa@@rwno@rapuiaorform ohpowdgt fose, of vdhatile

d 30 WO 91/ 06333 describ for di le d f
povcior ST AL BRBRLI e i ROuPRIRY hEGelele.Msrlatioth The chsiiciGatan ach

of whi gl H@idé’? i& such that the medicament or the capsule located inside the chamber is
15 rotated or moved up and down by air flowing through the chamber in order to disperse
the powdered drug medicament into air being sucked. _

The medicament holders, for example capsule chambers, known in the art are
generally tubular or cylindrical in shape with an air inlet and air outlet arranged coaxially
at the bottom and top ends respectively. The air iniet is generally smaller and outlet

20 opening generally larger than the diameter of the capsule. A mouthpiece is arranged
axially to the air outiet. Generally, a piercing mechanism is provided to pierce the
capsule to enable the medicament present in the capsule to be inhaled. During
inhalation, air passes from the air inlet and causes movement of the capsule, and due
to this, the medicament present in the capsule is carried by the air to the air outlet

25 opening and mouthpiece and reaches the patient’s lungs.

Single dose DPI devices working with capsules, usually possess a system to
pierce the capsule. After piercing, the patient inhales the powder contained in the
capsule through the device without swallowing the capsule. The capsuie remains in the
device which is discarded from the device prior to the next use of the device.

30 WO 91/06333 describes a device for dispensing single doses of a powdered
medicament from a container having a plurality of apertures, each of which holds a
respective one of said doses, and is sealed by two opposed seals. The device

comprises a housing for holding the container, the housing having an outlet and an



respective one of said doses, and is sealed by two opposed seals. The device
conpri ses a housing for holding the container, the housing having an outl et
and an W O 2006/ 051300 PCT/ GB2005/ 004337 2 airway, which conmunicates with
the outlet and being configured to allow the container to nove relative

t her et 0 wo Ind/esgsoeach aperture in succession into regiBIT/EBASHOLIIZ  ai rway.
The device includes a piercing nenber novable froma retracted position in
which it is positioned clear fromthe container into an extended position in
which it 5 extends into the aperture, said novenent causing rupture of the
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di scl osebstantiaiih abanedioaprens frogr e apgerremenber conprising 15 a whirling
chanmber; a | nber co | sing a capsul e-receiving chanber and a series
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pi €rci oper.at | h u ent, No 3, 795,.244 di scl oses an
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series of cams and recesses on the inner wall of the lower member; and piercing
members resiliently biased away from a capsule received in the capsule-receiving
chamber by the action of a spring. In use, rotation of upper and lower members relative
to each other causes reciprocations of the piercing members against the cams and
20 recesses provided on the inner wall of the lower member, so as to effect a number of
( diametrically opposed piercing operations on the capsule.
US Patent No 3,795,244 discioses an inhaler comprising a housing; a rotary
member located within the housing and having at one end engagement means adapted
to receive a medicament-containing capsule; and a piercing assembly comprising
25 opposed arms with piercing pins mounted thereon and a tubular member slidable
refative to the housing and having cam projections from the inner wall. in use, and prior
to inhalation, the user inserts a capsule inio the engagement means and is then
required to manually slide the tubular member towards the mouthpiece, so that the
cams provided on the inner wall of the tubular member push opposed piercing arms
30 towards the capsule, resulting in perforation of the capsule at its free end. The user is
then required to manuailly return the tubular member to its original position, allowing the

piercing arms to return to the non-piercing position.



cans provided on the inner wall of the tubular nmenber push opposed piercing
arns 30 towards the capsule, resulting in perforation of the capsule at its
free end. The user is then required to manually return the tubul ar nenber
toits original position, allowing the piercing arns to return to the

non- pi er Qi §9,RASishi on. WO 2006/ 051300 PCT/ GB200- 3/ 00433¢TaB2km/dAtENt  No
4,069, 819 di scl oses a dry powder inhaler device conprising a nebulising
chanber adapted to receive a nedi canent-containi ng capsul e. A capsul e
received in the chanber is freely novealQle wthin it, In use, air flow

t hrough the nebulising chanber and around the capsul e contained therein
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medi cament into the ajr stream The device further conprises spring-I|oaded
pi er c? neARBHG & E’%d’f’ﬁ@ﬁ%%"&ﬂ@'%ﬂ@i%”ﬁ%ﬁas to be normally urged into an

2 meal cambnt ConP i i g kARl g Raare e R phuBE IR VBl chiE S ©
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of the cylinder defined 25 by the ribs and the capsule is such that 1 n use,
a capsyushbetienyedslginglsemsibs is clanped and held firmy in place within
the 1%0| der. US Patent No 3,906,950 describes a dry powder inhalation device comprising a
swirl compartment and, separately, a capsule-receiving cavity comprising two
components, said cavity slidably attached to a pair of relatively moveable elements
which hold piercing needies and which telescopically slide inside capsuie holder
components against the action of a pair of return springs.
20 US Patent No 5,947,118 relates to a capsule holder for receiving two pait
(\. capsules, which holder comprises a recess adapted to receive a capsule, wherein the
sidewalls of the recess have three or more ribs arranged parallel to the central axis of
the recess between which capsules can be clamped by both upper and lower parts with
some deformation of the capsule walls. The relative dimensions of the cylinder defined
25 by the ribs and the capsule is such that in use, a capsule received by the ribs is
clamped and held firmly in place within the hoider.

US Patent No 4,888,114 discloses a dry powder inhaler device comprising a
capsule-receiving chamber comprising an air inlet and an air outlet located at opposed
ends of the chamber. In use, air flow through the chamber on inhalation causes

30 movement of a capsule received therein, between the air inlet end and the air outlet
end of the capsule-receiving chamber. The capsule is freely moveable within the

confines of the chamber.



US Patent No 4,889, 114 di scl oses a dry powder inhal er device conprising a
capsul e-recei ving chanber conprising an air inlet and an air outlet |ocated
at opposed ends of the chanber. In use, air flow through the chanber on

i nhal ati on causes 30 novenent of a capsule received therein, between the air
I nl et endvandshso@i r outl et end of the capsul e-recei ATYGRANGHYEBEIT The
capsule is freely noveable within the confines of the chanber. WO

2006/ 051300 PCT/ GB2005/004337 4 Al the known inhal ati on devices require
the user of the device to open the dew ce, insert a nedi canent-containing
capsul e, close the device, and pierce the capsule manually by a pushing or
rotating actAlbthepknewnt shaliiienatevaesreguice tbai esafent the Teyiasde opan toe
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I nhal e t di canent. Havi ng apprecl ated these drawbacks,
we havd heousatehasse demiorimnmume s adiwnerbefdreva cioabintalabiodef thé medicatent.
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cl osi ng t% ﬁo sing, sald closure neans being veabl e relative to the

housi ngiospidfitiee nedieamaentsui t abl e for  pierci ng a nedi canent capsul e; wherein
novenent of the closure ns relative to the 15 housi causes venent of
the pierci ndiawsharprieqiale g’%@ﬁc 8¢ We Vs ?Visﬁagﬂ'i"‘ﬁi’fp"? dpiaaleg
provid | device for inhalation of a nmedicanent from a pierceable
capsul Zfézv\%l;l éc@ﬁél@%r'er conprises a housing for receiving a nedi canent
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noveabl e rel ative to the housing; pi.erci n?ﬁemeans suitable for 20 piercing a
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use, pisgictREuY meaht dehig aovehble reftivelte theteusied; prerting rheans sgitableuos  as
a consequence of nerely closing the housing su?seqwent to havi ng placed a
piercing a medicament capsule; wherein movement of the closure means refative to the

15 housing causes movement of the piercing means.
in another aspect of the present invention, there is provided an inhaler device for
inhalation of a medicament from a pierceable capsule, which inhaler comprises a
housing for receiving a medicament capsule, closure means for closing the housing,
said closure means being moveable relative to the housing; piercing means suitable for
20 piercing a medicament capsule; and linking means connected to both the ciosure
{; means and the piercing means, wherein movement of the closure means causes
movement of the linking means so as to move the piercing means.
Thus, in use, piercing or perforation of a capsule received in the housing occurs
as a conseguence of merely closing the housing subsequent to having placed a
25 medicament-containing capsule therein. The user is not required to perform any
additional actions prior to inhalation of medicament from the inhaler device, other than
inserting a capsule and closing the device.
Preferably, the medicament contained within the capsule is a dry powder
medicament. The term capsule is intended to be understood broadly and includes any
30 suitabie receptacle for medicament. The capsule may be formed from any suitable
material, including gelatin, HPMC, or plastic.
The device may be made from any suitable material. Preferably the device is

made of plastic, for example ABS (acrylonitrile butadiene styrene), PC (polycarbonate),
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25 nedi canent - cont ai ni ng capsule therein. The user is not required to
performany additional actions prior to inhalation of nmedicanent fromthe

i nhal er device, other than inserting a capsule and closing the device.
Preferably, the nedi canent contained within the capsule is a dry powder

medi canment. The termcapsule is intended to be underst d
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formed fromany suitable material, including gelatin, HPNG, or plastlc The
devi ce may be nade from any suitable material. Preferably the device is
made of plastic, for exanple ABS (acrylonitrile butadiene styrene), PC
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15 The movement of the closure means preferably moves the piercing means so as
to pierce a capsuie pdsitioned within the inhaler housing. Suitably, movement of the
. closure means from a fully open or fully closed position drives movement of the piercing.-
means from a fully retracted position. The piercing means preferably moves from a
fully retracted position to a fully extended piercing position and back to a fully retracted
20 position in response to movement of said closure means between the fully open and
fully closed piercing positions. |
The housing preferably comprises means to hold a medicament capsuie, said
holding means preferably comprising a chamber having one or more air inlets and air
outlet(s). The or each air inlet and outiet are preferably provided at opposing ends of
25 the chamber. In a preferred embodiment, the or each air inlet is positioned in, or near
to, the base of the medicament holder. They may, for example, be provided on the
walls of the chamber, for exampie on the lower walls. The flow of air via the or each
iniet may be at a tangent to, or at an angle offset from, the longitudinal axis of the
chamber. In one embodiment, a single air inlet may be used. Alternatively, two or more
30 inlets may be used. For example, two air inlets may be provided at or near the bottom
of the holder. Preferably, they are provided in the lower vertical walls of the chamber.

For example, two inlets may be provided substantially opposite to one anocther in the



The housi ng preferably conprises neans to hold a nedi canent capsule, said
hol di ng nmeans preferably conprising a chanber having one or nore air inlets
and air outlet(s). The or each air inlet and outlet are preferably provided
at opposing ends of 25 the chanber. In a preferred enbodi nent, the or each
air inlet We2¢di51306ned in, or near to, the base of thelCRABYENMREITOIl der.
They may, for exanple, be provided on the walls of the chanber, for exanple
on the lower walls. The flow of air via the or each inlet may be at a
tangent to, or at an angle offset from ghe |ongitudinal axis of the
chanber. in one enbodi nent, a sLngIe air inlet my be used, Alternatively,
two or mismerawalisn) Eheserijelsdnay dydesimd. dematise, fremeng anothiestfor exgmmpde in a

provi ded ; ttom of the holder, Preferably, they are provided
in the Iga\%té;re%g? |c%éémv\gl s of the chanber. For exanple, two inlets nay be
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preferably such that it includes ne . or via medi canen

i nhal €l dlosumet neadevis qeeleyabiisuobeahat itnnobdesfrokdmsvby drheaiwiviemtrnedicasnent
described wth reference tp a devjce wherein the closure neans conprises a
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sui t abl yreferences to a mouthpiece may be substituted with references to closure means. The
inhaler mouthpiece is preferably pivotably attached to the housing.
The air outlet is suitably positioned so as to connect or coincide with the
mouthpiece in its fully closed position. For example, the mouthpiece may suitably
20 comprise means to receive air from an outlet of the medicament chamber, such that
( when the mouthpiece is closed the means for receiving air is connected with, or
cooperates with, the outiet. Any suitable means may be used, for example a tube,
which may for example be cylindrical. Conical means may be used. The means may
be formed as an integral part of the mouthpiece or may be a separate part. Suitably,
25 the means (e.g. a cylindrical tube) comprises one end which connects with the outlet of
the medicament chamber, and another end which comprises an outlet for the
medicament, from which outlet medicament is inhaled by the user.
The portion or means of the mouthpiece adapted to receive air (for example the
tube described above) from the medicament chamber is preferably of an optimised
30 length. Preferably, the length is between about 25 and 35mm. We have found a length
of 31.6 mm +/- 10 % to give very good performance.

The mouthpiece is preferably provided with a mesh which is positioned in

proximity to the chamber outlet when the mouthpiece is in a fully closed position.



20 conprise nmeans to receive air froman outlet of the nedicanment chanber,
such that when the nouthpiece is closed the neans for receiving air is
connected with, or cooperates with, the outlet. Any suitable neans may be
used, for exanple a tube, which may for exanple be cylindrical. Conical
means may yag4seshzgeThe nmeans may be forned as an i nt egreal@euohs/abizd7he
nout hpi ece or may be a separate part. Suitably, 25 the neans (e.g. a
cylindrical tube) conprises one end which connects with the outlet of the
medi canment chanber, and anot her end which conprises an outlet for the
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exanple, a tube), such that the nesh is brought into proxim
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on or cl@ee to the outlet of the nedicament chanber. Again, the nesh nmay be

an gntegral or a separate part. The primary function of the nmesh is to
preveft the cldsdeécerpreferghiynfutiiarecmopriseindi@igngnéantsal ekhdbyoditiey ieghs O
The devi C% @r ef ekaQI%/ further conprises |ogki nqg means, The | ocki ng means
sui t abl yUBRIVSIOEKS 1F Sosure fmgals, f r%@(@ﬁfﬂ e meoytpptess: dee@ Rradgtermined
pr edet ery b e L &hLV ' 1. i
reans. | SoSnon oL 10 BT DBLShU Y BrbRralf, B 06N e S T oo KD gfin 2
posi t i omlosTine mezrisiindherfulysciosgd positibne Theribgiidg pheats nigrprobieleopeigidngivand
closing, of .,the device. Alternatively, the | ockin ans may 15 conprise a
lip or & thehiweHing i&FPSH?E PIobig id5Hicss Iy ”éﬂ@gl &N JPEIEPY 2 TERANGd MR be
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received by a portion of the closure means, for example to provide a snap-fit.
Preferably, the arrangement is such as to secure or lock the mouthpiece in the closed
position.

The piercing means may be any suitable means but preferably comprises one or

20 more piercing pins and/or one or more biades, although piercing pins are most

( preferred. The piercing means (suitably pins) may be of any suitable material, and are
preferably metaliic. For example, stainless steel may be used.

The device preferably further comprises guide means to guide the movement of

the piercing means. For exampie, the guide means may comprise one or more tubes

25 extending from an external part of the medicament chamber. One or more suitable

holes may be provided in the chamber, the arrangement being such that the guiding

means serve to guide the piercing means through the said holes so as pierce a

capsule,

The mouthpiece (3) preferably coincides with the outlet (12) of the capsule

30 holder (2) so as to receive the medicament during inhalation. Preferably, a link actuator

(4) adapts the link (5) to the mouthpiece (3) in such a manner that the link actuator (4)

rotates on rotation of the mouthpiece enabiing the piercing pins (7) move laterally.



Preferably, the arrangenent is such as to secure or |ock the nouthpiece in
the closed position. The piercing neans nay be any suitabl e neans but
preferably conprises one or 20 nore piercing pins and/or one or nore

bl ades, al though piercing pins are nost preferred. The piercing neans

(sui t abl yWS H$9/0Ha¥ be of any suitable material, and ar ECTiGBa#ISHaHI3Y
netallic. For exanple, stainless steel nay be used. The device preferably
further conprises guide nmeans to guide the novenent of the piercing neans.
For exanple, the guide neans may conpri $e one or nore tubes 25 extending
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I nhal at i ,0on. Prtﬁf.erably, a link actuator (4) adapts the link (5) to the
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i nvent i oapsaleldriimiat aatadle meditamerpleaepthciomn aubdidldrdededrceordinn drgrber
or a horse-shoe shape nenber, or any suitable alternate enbodi nent which
serves PF%\M‘W@O& ercing pin(s) on opening/closing of the nouthpiece. 5
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capsule or simlar suit canent recepta Ih an’Tn
accor di irdetchianbeablpr esent invention. In the foll ow ng description the terns

hoysi ng and | ower bodz afée used  interchangeably. O In one aspect, the
presefit i nveHt PBR FHPE0H o PAESETRHAY /It nPigidese: binglatisinmdevice Icomeprisiogya (1)

B ! ‘ l | fog
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| over beuifalé medicamehtrteceptamis; amaattisieca (3)iaterait piasted to4he Asladt BIdY 1)

rotate on rotation of the nouthpiece §32 and being held in the |ower” body
(1): ont® &Ptaterabquteardgs pentink 73ctuator (4) adapted to rotate on rotation of the

mouthpiece (3) and being held in the lower body (1); one or more piercing pins (7) for
15 piercing capsules or similar suitable medicament receptacie and being adapted to a link
(5); characterized in that the mouthpiece rotates the link actuator (4} that moves the
piercing pin(s) linearly to pierce the capsule or similar suitable medicament receptacie

in a partial open/closed position of the mouthpiece.
An inhalation device according to the present invention (as shown for example in
20 Figures 1, 2, and 3) generally comprises a lower body (1) having a capsuie holder (2)
C for holding capsules or similar suitable medicament receptacle (10); said capsule
holder (2) having an air inlet (11) and an outlet (12); a mouthpiece (3) pivoted laterally
to the lower body (1) so as to rotate about an axis and thereby open and close the
outlet (12) of the capsule holder (2). The capsule holder (2) is preferably adapted to
25 receive one or more piercing pins (7) that are held in retracted position in a piercing pin
holder (6). The piercing pins (7) are operated by a link (5) that enables the linear
movement of the piercing pin (7) to pierce the capsule or similar suitable medicament

receptacie (10) and retract back.

According to another embodiment of the present invention, the mouthpiece (3) is
30 opened to place the capsule or similar suitable medicament receptacie (10) in the
capsuie holder (2). On opening the mouthpiece (3) to full open position as shown in
Figure 1, the link actuator (4) rotates the link (5) thereby the piercing pins (7) are

retracted. On closing the mouthpiece (3) for inhalation, in a partially open/closed



15 piercing capsules or simlar suitable nmedi canent receptacle and being
adapted to a link (5); characterized in that the nouthpiece rotates the
link actuator (4) that noves the piercing pin(s) linearly to pierce the
capsule or simlar suitable nedicanent receptacle in a partial open/closed

posi tion ofotdoesskesshhpi ece. An inhal ation device accordi Qgr&R200880. ngent
I nvention (as shown for exanple in 20 Figures 1, 2, and 3) generally

conprises a | ower body (1) having a capsul e holder (2) for holding capsul es
or simlar suitable nmedi cament receptaclq (10); said capsule holder (2)
having an air inlet (11) and an outlet (12); a nouthpiece (3) pivoted
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nov_enentm@aicbh@mir@rdy'r@g)_pi n (7) to pierce the capsule or sinilar suitable
medi canment receptacle (10) and retract back. According to another

enmbodidrent ofA¢tmsdipgds emothenembpdimentef theuragerddevédtjon, s ca@@romenebet (8)

| t le.or.simlar sujtabl dj t le (10) jin th
apsul o nsietay s Metsdlelt Fiagts, B e Fioh B2 2B it RN ermis aPes R oss
shown i Npaybauhgvdabié Mativérto Bt H@&é‘?ﬁg.l Ahe' @vaf Rierhbs: r'nbg?g( %?Hﬁﬁé ebsit e
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anot her tresrpietcimgnpinoholtibe pinesent theviriviirn actaatioy eneoravism. ( Prefdtdly the
exanple illustrated in Figures 1-3 Eon _Fi %u{_le 13_') may be attached to the
housi ngCeYer MeMBR! RIS MEangt Py g WihHbadialder when dbs sleviearirein g be
rot at ablg, %rﬂb%{d 48t tO the housing. For exanple, it may pivot about the sane
poi nt as % cl'osure neans and housing pivot with respect to each other.

The cover neibanoircefspatt yf thenpresten, theteoickiragdeeanboigealibr agnédichendraick
wi th the housing. The cover, menber serves to cover the piercing pin_holder,

pi ns 1 aftatly a dnypowdsk MrAICRMERLCARTHENVEIGN helder ogmprsesifechamber suitable

for receiving a medicament capsule; and means for generating turbulence in a fluid fiow
through the chamber such that, in use, the turbuient fluid flow causes vibration of a
capsule received by the chamber so as to assist in releasing medicament contained
within the capsule.

20 The present medicament holder maximizes the turbulence in the chamber
thereby enhancing drug dispersion and delivery.

The means for generating turbulence preferably also holds, or partially holds, a
medicament capsule within the holder. Preferably, the means for generating turbulence
holds one end of a medicament capsuie. Preferably the capsule is held loosely (either

25 completely, partially or at one end). Suitably, this means that any significant movement
of the capsule is prevented but the capsule is still enabled to make small vibratory
movements within the chamber. The means for generating turbulence may be any
suitable means but preferably comprises one or more projections or flow bartiers
extending from the inner walls of the chamber. The or each projection may, for

30 example, comprise a flat or polygonal facet, or one or more grooves, ridges, helices,
rings, or spheres. The means may, for example, comprise one or more transverse, or
substantially transverse, projections (relative to the longitudinal axis of the chamber).

By polygonal we mean that the projection or barrier presehts several faces to the inside



cover nmenber conprises neans for locking with the hol der when the device is
in the assenbled state. In another aspect of the invention, there is

provi ded a hol der for a medicanment, 15 suitably a dry powder nedi canment
capsul e, which hol der conprises a chanber suitable for receiving a

medi camentW@ a{¥61131é¥0 and neans for generating turbul ence PGT/GBUNE3Y ow

t hrough the chanber such that, in use, the turbulent fluid flow causes
vibration of a capsule received by the chanber so as to assist in rel easing
medi cament contained within the capsul 80 00 The present nedi cament hol der
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means for generatlggwtur bul ence holds one end of a rredlgcarrent capsul e.

Preferably t hBhedpilardsi prefrspblyl sustethat tet diame®r cfntleespaoe dedinedabl yther
at one end). Suitably..th|s ans that any.signifigcant. novenent of the
capsul e T4t 2ok hEBe e e EarE (Bt 8 1Ty Yrasfiicot 8 medcAmen capsuie
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may be any suitable nmeans but preferably conprises one or r¥Dre projections
or flow generadngturkuieaseli the chambenmayriseanyalitablefshape, fnaxberple Thindrcatach

proj ection na or 30, exampl e,. conprise flat or polygonal facet, or one
or nore cgrt‘gg\';é@-,ﬁr.e{%{aggf,ﬁnﬁ?v%ﬁeptla W?F@{E?é’j}or spheres. The neans may, for
exanpl e, congsj &hen i - t Ll r
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in cr dsPestrmenRe "‘f’%ba ﬁ@%ﬂ‘?efg“gééﬁgrz%t%ﬂ‘u}%o@} ence may be substantially

triangul ar or : I S oo | der, IS
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pl aced in the holder is such that the capsule is held |loosely by the neans
for gendPagiving 1hErBIEIENE dneate TOhS¥BBPIE NGO dR9TE: DieraiRBaPBh Epeferably, the

exanpl e@%id% ﬁ%raling?é?ﬁ{?%?scWf‘eh%g%xte%reéﬂﬁgmdder{t Is substantially conical.

Prefera anber is optim sed. Chanber | engths of
bet weagn The holder preferably comprises a chamber provided with an air inlet and an air

outlet. Preferably, the air inlet and air outlet are arranged at opposing ends of the
chamber.
The holder may comprise a mesh, and suitably the mesh is provided in the
vicinity of the air autlet, the mesh preventing the medicament capsule contained within
20 the chamber to be moved through the air outlet by inhalation during use of the holder.
(_ The mesh may be provided as an integral or non-integral component of the holder. For
example, the mesh may be manufactured as a separate part and attached to the lower
body by a hinge at the pivot point between the mouthpiece and lower body.
Alternatively, or in addition, the mesh may be provided within the mouthpiece as
25 described above.
The invention also provides an inhaler device comprising a holder according to
the invention, as described herein.
The inhaler device and medicament holder according 10 the present invention

can be manufactured by standard methods well known in the art, as will be apparent to

30 the skilled reader.
The capsule holder (2) according to the present invention, an embodiment of
which is shown in Figures 11 to 17, is preferably substantially conically shaped and

preferably comprises an air inlet (11) at one end and an air outlet (12) at the opposition



about 15 to 30mm may for exanple be used. W have found particularly good O
performance with a chanber length of 22 nm +1- 10% The hol der suitably
conprises one or nore openings in the sidewalls of the chanber. Preferably,
one or nore of the openings is provided with guide neans for receiving t he
pi ercing exanpl e one or nore piercing pin. t he guide
nmeans protr Q%gm @ﬂthe exterior of the holder. 15 The hBEaéﬁﬂﬂré'é¥§b|y
conprises a chanber provided with an air inlet and an air outlet.

Preferably, the air inlet and air outlet are arranged at opposi ng ends of
the chanber. The hol der may conprise alfesh, and suitably the nmesh is
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According to one embodiment of the present invention, the internal geometry of
15 the capsule holder is different from the outer shape of the capsule holder. Preferably,

the capsule holder has a smooth outer wall.
According to another embodiment of the present invention, the means for

generating turbulence (16) is a projection (16) as shown in Figure 11. For example, four
projections as can be appreciated from Figure 12 may be provided on the inner wall

(”O (12a) of the capsule holder (2) that traverse along the holder from the bottom of the
holder to above the center of the holder. The number and shape of the projections used
can vary widely, but should be such as to produce turbuience within the holder.

In a preferred aspect of the present invention, the facet of the or each projection
(16) is flat. Other facet shapes may be used, including polygonal projections. The

25 shape of the projections may also includes grooves, helices, slanting, ridges, spheres,
rings and the like so as to provide turbulence in air flowing through the holder.

The capsule holder (2) according to the present invention may be used in inhaler
devices with or without a piercing mechanism. According to an embodiment of the
invention, the holder is provided with one or more openings (18) on the sidewalls to

30 enable the piercing means that pierce the capsules to pass through the chamber.

To illustrate the invention, a preferred embaodiment thereof will now be described

with reference to the accompanying drawings {which in no way restrict the scope of the

invention and are for the purpose of illustration only} in which:



generating turbul ence (16) according to the present invention restricts the
free flow of air through the chanber (14) thereby causi ng nmaxi num

turbul ence in. the chanmber (14). This turbul ence enhances the vibration of
t he medi canent or capsul e containing the nmedicanment in the chanber (14)

t her eby iworewstmgot he drug delivery. The neans 10 for *&WeBHO¥AY3EUr bul ence
(16) enabl es maxi mum turbul ence to be produced with |l ess volune of air
during inhalation thereby enabling the user to inhale a substantially ful
dose of nedicanment with less effort. Préferably, the means for generating

turbul ence (A6)__hol d partikall  he rt of the, capsule .
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the outer shape of the capsule holder. Preferably, the capsule holder has a
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t he means, f{.or eneratin r. 1 iis.a projection (1 as shown in
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12 may %S%rdoyé%‘on the inner wall C 0 (12a) of the capsul e holder (2)
that traverse along the holder fromthe bottomof the holder to above the
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pol ygonal ctions. The 25 shape of the projections may also 1 nc

gr ooves mbwghpiees, in shaftliyndpsed plggson.spheres, rings and the like so as to
provide turbuy ence_in air f]ow t hrough the holder. The, capsul e hal der (2)
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W t hout LEer Gl : ism According to an enbodi nent of the invention,
t he hol é@?ﬂ%@ dg?% ggﬁﬁgrmmth one or nore openings (18) on the sidewalls to 30
enabl e t he piFgwing iseansiahhdewpoktioe dther cajes yivils rtesppets $o tHigoregH)t bfe the

chanber. To illuystrate the invention, referred enhodi nent thereof wll
now be dtaligEdevige vwith BedPeworiacs 'Bﬁgeg\légfoﬁ%‘?f%ﬂ@“a?am ngs (which in no
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the fully closed position.
Figure 9 is a top end view of the inhalation device with the mouthpiece in the
fully closed position, viewed from the mouthpiece end.
20 Figure 10 is a bottomn end view of the inhalation device with the mouthpiece in
(; the fully closed position, viewed from the lower body end.
Figure 11 is a perspective view of a holder for a dry powder medicament
caps;Jle.
Figure 12 is an end view of the medicament capsule holder, viewed from the air
25 outlet end.
Figure 13 is an end view of the medicament capsule holder viewed from the air
iniet end.
Figure 14 is a front view of the medicament capsule ho-der.
Figure 15 is a side view of the medicament capsule holder.
30 Figure 16 is a rear view of the medicament capsuie holder.
Figure 17 is a side view of the medicament capsule holder.
Figure 18 shows a perspective view of a mouthpiece.

Figure 19 shows a perspective view of a cover member.



Figure 2 is a cross-sectional view of the inhalation device, with piercing
nmeans in a fully extended piercing position and the inhaler nouthpiece in a
partially open/partially 5 closed position. Figure 3 is a cross-sectional
view of the inhalation device, with piercing neans in a fully retracted

posi ti on wmmdbbkresiswhal er nout hpiece in a fully cl osed peér/Geams/bigure 4 is
a perspective view of the exterior of the inhalation device with the

nout hpi ece in the fully closed position. O Figure 5 is a plan view of a side
of the inhalation device with the nouthpBece in the fully closed position.
Figure 6 is ae.pl ana%i ﬁw of the other side (wth respect to Figure 5) of the
i nhal ati on deViOHE® b SROYVR& RRIGPRTIMEMeMPTtaBoYSINgy ¢l osed position. Figure 7
is a plan vi L N |, a4¢1.0 ' ith the nout hpiece in
15 the full yepévpgrseegklgg@??iao%mé?gh\)ﬁgngwia&sf aalﬂﬁ]rﬁ}n\(;e%g:% of the front of the

i nhal ati on defvigoe 22 showhe parspdgiivecgewrnf d ik fdilatercl osed position. Figure
9is atop er]__d Vi egv of the inhalation device with the nouthpiece in the
fully cl osed P8YiE £3EHOWS @RISPEBIVE iRw b @ pipihedderend. 20 Figure 10 is a

botto§ end V!P‘%ﬁbr%fﬂ Qﬁb&wrggjrﬁq%%%&lvg%yé&%égﬁﬁ the nouthpiece in ( the fully

cl osed position, Vviewe ower nd. Figure 11 is a perspective

view of a holAerefenedanitsodipentier the ihiaatsH deﬁa@wbﬁowﬁ!iﬁtﬁiguﬂe?s h Soafh Bpd

vi ew of the nedi canent capsul e hol der, viewed fromthe air 5 outlet end.
Fi gure 1% BSCRMPaRYNGdEW DSt ALratsdieshambodiagrnféhe cgenleHodedisf srow e
air i nlfgurgg% tEHg;ure 14 is a front view of the nedi canent capsule ho:tier.
Fi gure I'S"a side'view of the nedi canent capsule holder. 30 Figure 16 is

he medi canent eameiie noldar ol Gy IBler Doy €1 ani>alnRifpie 8]
nout hpi aachedigthelongr Sadwdyaa pircs 138} abeutvikioh dife mauhpiecedBhés roté@ble.
2006/ 05%%8%1\%%!%@8&% ?gég’g’Jre the mouthpiece (3), lower body (1), link actuator (4) and
body cover (8) together. The lower body comprises a capsule holder (2) comprising a
chamber (14) adapted to receive a medicament-containing capsule, such as a dry
powder medicament containing capsule. In use, a capsule is placed into the chamber
15 (14).
The inhalation device comprises piercing pins (7), located within the lower body
(1) and connected to the mouthpiece (3) via a link (5) and link actuator (4). The piercing
pins (7) are moveable between a retracted position, shown in Figures 1 and 3, and an
extended piércing position, shown in Figure 2. In the fully extended position, the
20 piercing pins (7) are extended into the chamber (14) of the capsule holder (2) through
( openings (18) in a side wall of the capsule holder (2). In the fully extended position, the
piercing pins will pierce a capsule (10) positioned within the chamber (14).
in one embodiment, guide means (20} extend from the openings (18) in a side
wall of the chamber. The guide means (20) are positioned so as to guide the movement
25 of the piercing pins (7) between fully extended and fully retracted positions. The guide
means (20) can be best appreciated from Figures 11 to 17,
Referring to particularly Figures 1 to 3, during use of the inhaler, the mouthpiece
(3) is rotated to a fully open position in order to insert a capsule into the housing, and
then rotated to the closed position to close the housing and position the mouthpiece
30 correctly for inhalation of medicament from the inhaler device. Rotation of the
mouthpiece (3) causes rotation of the linking actuator (4), which rotation in turn drives
movement of an assembly comprising link (5), piercing pin holder (6) and piercing pins

(7). When the mouthpiece (3} is in either the substantially fully closed or substantialty



13 Figure 20 shows a perspective view of a housing. Figure 21 shows a
perspective view of a |linking neans. Figure 22 shows a perspective view of
a link actuator. Figure 23 shows a perspective view of a pin holder. 5

Fi gure 24 shows a perspective view of a pin. A preferred enbodi nent of the

i nhal ati o Y8YFEE3s shown in Figures 1 to 10 of the alEBGRRMFIE3Ar awi ngs.
A preferred enbodi nent of the capsule holder is shown in Figures 11 to 17.
The inhal ati on device conprises a | ower body (1) and a nouthpiece (3) C 3
attached to the | ower body by a pivot (B0D) about which the nouthpiece (3) is
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15 fully extended when the mouthpiece (3) is about midway between open and closed, it

will be understood that the fully extended position of the pins may be achieved when

the mouthpiece (3) (or the closure means) is at any position between the open and
closed positions, depending on the precise design of the device.

A mesh (9) is positioned in the mouthpiece (3) so as to align with the outlet (12)

20 of the capsule holder (2) when the mouthpiece (3) is in the fully closed position. When

(‘ the mouthpiece (3) is closed and the mesh (9) is positioned over the outlet (12), the

mesh (9) retains a capsule (10) received in the chamber (14) of the capsule holder (2),

preventing the capsule (10) from falling out of the inhaler, or being sucked into the

outlet/mouthpiece on inhalation by the user. "he mesh size can be any suitable size

25 but is preferably of the order of 0.5mm X 0.5mm square to 2mm X 2mm square. More

preferably, the mesh size is 1mm X 1mm square +/- 10%. The capsule holder (2) is

also provided with focking means. The locking means may be used to lock the

mouthpiece (3) in a predetermined position relative to the housing, for example in the

fully closed position, and may be located at any suitable place on the device The

30 locking means may comprise a lip or suitable projection (32) adapted to be received by

a portion (34) of the mouthpiece (3), which together cooperate so as to provide a snap-

fit when the mouthpiece (3) is closed. The mouthpiece (3) can thus be secured in the

fully closed pasition.



novenent of an assenbly conprising link (5), piercing pin holder (6) and
piercing pins (7). Wen the nouthpiece (3) is in either the substantially
fully closed or substantially WO 2006/ 051300 PCT/ 6B2005/ 004337 14 fully
open position the piercing pins (7) are in a fully retracted, non-piercing

posi tion; wwhes/dshswe nout hpi ece (3) is partially open/ par}‘dl?bfa%’ung/h@x%?ﬂ’
preferably in a position mdway between fully closed and y open
positions, the piercing pins (7) are in a fully extended piercing position.
Movenent of the nouthpiece (3) froma f gly open to a fully 5 cl osed
position causes novenent of the pierci ng pins (7) froma fully retracted
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position retains a capsule
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2mm X 2nmm square, Mre preferably, the nesh size is 1 nmX 1 mmsquare +/ -
10% 1oTHE®E&IBsul e hol der (2) is also provided with | ocking means. The

oo 15 A BARE O AP LRl Aol e 008
hold the capsule (10) within the chamber (14). During use of the inhaler, as air is
inhaled by the user from the chamber (14) through the outlet (12) and mouthpiece (3),
the projections (16) generate turbulence in the air flow through the chamber (14).

-20 Turbulence in the air flowing around the capsule (10) causes vibration of the capsule
(10) within the chamber (14), and this vibration enhances the dispersion of medicament
contained within the capsule {10). Accordingly, less forceful inhalation by the user is
required to liberate a full dose of medicament from the capsule {10).

The projections (16) may be of various shapes, such as grooves, ridges, helixes,

25 rings or spheres, or any other shape suitabie for generating turbuience in a fluid flow.
The capsule holder (2) is provided with holes (28) which enable the holder (2) to
be secured via projections (61) of lower body (1) (see Figure 20) within an inhalation
device. Cooperating means (31) may be provided if desired to enable cooperation with
the piercing pin holder (6): this may further assist with alignment of the piercing means.
30 Figures 18 to 24 show various components of a preferred embodiment. Fig 18
shows a closure means or mouthpiece (3) comprising connecting means (40) which
enable the mouthpiece to connect to cylindrical portion (58) of link actuator (4) (see Fig

22). Mouthpiece (3) alsa comprises opening (57) via which medicament is inhaled by



fully closed position, and may be | ocated at any suitable place on the

devi ce The 30 | ocking neans nay conprise a |ip or suitable projection (32)
adapted to be received by a portion (34) of the nouthpiece (3), which

t oget her cooperate so as to provide a snap- fit when the nouthpiece (3) is
cl osed. TWe amtutshiwece (3) can thus be secured in the PUTGBERGEEH
position. WO 2006/ 051300 PCT/ GB2005/004337 15 A preferred enbodi nent of
the capsule holder (2) is shown in Figures 11 to 17. The capsul e hol der (2)
conprises a chanber (14) to receive a cépsule and has an air inlet (11) and
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equivalent recess (49) (not shown) to that illustrated in Fig 20, is provided on the
corresponding side of the housing (1).) The sides (50) of lower body (1) are suitably
adapted to receive capsule holder (2).

Figure 21 shows link (5) comprising two arms comprising eyes (43) and end

20 portion (44) supporting notches (51) (only one notch is shown) on either side. The eyes

( (43) cooperate with corresponding notches (55) on pin hoider (6} (see Figure 23) and
thus enable movement of the piercing means (7) when the link (8) is driven by link
actuator (4). Notches (51) are received by eyes (46) on link actuator (4), and are
rotatabie relative to the said eyes (46).

25 Figure 22 shows link actuator (4) comprising substantially cylindrical body (58)
which is extended via arms (47) which terminate in eyes (46). The actuator (4) aiso
comprises square hole (45) which receives a corresponding sized square pivot (not
shown). Correspondingty square holes {60) in connecting means (40) of mouthpiece
(3) enable the link actuator {4) and mouthpiece (3) to be rigidly connected (that is, not

30 rotate with respect to each other). In this way, movement of the mouthpiece (3) relative
to the housing (1) enables movement of piercing means (7) via driving of link (3).

Figure 23 shows piercing pin holder (6) comprising notches (55), as described

above, and cylindrical tubes (54) which are adapted to receive attachment means (31)



The capsul e holder (2) is provided with holes (28) which enable the hol der
(2) to be secured via projections (61) of |ower body (1) (see Figure 20)

wi thin an inhalation device. Cooperating neans (31) may be provided if
desired to enable cooperation with the piercing pin holder (6): this may
further asgHséocsizhe al i gnment of the piercing neans. 30 pbir@88s,0k8340 24
show vari ous conponents of a preferred enbodinent. Fig 18 shows a closure
means or nout hpi ece (3) conprising connecting neans (40) which enable the
nout hpi ece to connect to cylindrical pogtion (58) of link actuator (4) (see
Fig 22). Mouthpiece (3) also conprises opening (57) via which nedicanent is
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actuator (4). Notches (51) are received by eyes (46) on |ink actuator (4),
and are rotatable relative to the said eyes (46). 25 Figure 22 shows |ink
actuator (4) conprising substantially cylindrical body (58) whichis
extended via arnms (47) which termnate in eyes (46). The actuator (4) also
conprises square hole (45) which receives a correspondi ng sized square pivot
(not shown). Correspondingly square holes (60) in connecting neans (40) of
nout hpi ece. (3) enable the |link actuator (4) and nout hpiece (3) to be
rigidly connected (that is, not 30 rotate with respect to each other). In
this way, novenment of the nouthpiece (Qﬁ relative to the housing (1)

enabl egpnRipgeENt Oof piercing nmeans (7) via driving of link (5). Figure 23
shows prercrmy pin hol der (6) conprising notches (55), as described above,
and cylindrical tubes (54) which are adapted to receive attachnent neans
(31) 2006/ 051300 PCT/ GB2005/ 004337 _ 17 which propect from capsul e hol der
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15 3. An inhaler device according to any preceding claim further comprising linking
means connected io both the closure means and the piercing means; whisrein
movement of the closure means causes movement of the linking means so as to move

the piercing means.

20 4. An inhaler device according to any preceding claim, wherein the closure means

(’ is rotatable relative to the housing.

5, An inhaler device according to claim 3 or 4, wherein movement of the closure
means causes rotation of the linking means. |

25
B. An inhaler device according io any preceding claim, wherein movement of the

closure means drives linear displacement of the piercing means.

7. An inhaler device according to any preceding claim, wherein the ho‘uéing
30 comprises means fo hold a medicament capsule, said holding means comprising a

chamber having an air inlet and an air outlet.



5 for closing the housing, said closure nmeans being noveable relative to the
housi ng; piercing neans suitable for piercing a nedi canent capsul e; wherein
novenent of the closure nmeans from an open position to a closed position or
froma closed position to an open position drives novenent of the piercing
means froma retracted non-piercing position to an extended piercing
position and back to a retracted position. C) 2. An inhaler device according
to any claim1l1, wherein novenent of the closure means noves the piercing
means so as to pierce a capsule positioned within the inhaler housing. 15
3. An inhal er device according to any ﬂﬁeceding claimfurther conprising

l'i nkin me i : e d.th i i n
wher el 1 Moo (R s it 0B, R R ol Rl B BHET RS
so as twomded attdppopingrendygoitbarchan@®srd. An i nhal er devi ce according to any
preceding claim wherein the closure neans is rotatable relative to the
housing. 5. An inhaler device according to claim3 or 4, wherein novenent of
Lhe cl apure ANRASNCCGENES dclbRinEth Bhy ?ﬁ?@%d]ﬁ%!cwmeirzﬁ}eﬁcw%ﬁré Mgk 85
devi ce according to any preceding cla erei n nmovenent of the closuré
means dsipivaably mttmachdd éptlee bovsingof the piercing neans. 7. An inhaler device
according to any preceding claim wherein the housing 30 conprises neans to
hol d a nedi canent capsul e, said hol ding nmeans conprising a chanber having
an air il etARithadr @bvic®dckStdind % afly w@cémhggréing%ér@i@ﬂ@&@sﬂeetrﬁ,eéhé' m
7, wherein the air inlet and outfet are provided at opposing ends of the
chanbercorgprishs & malthpiedevi ce according to any preceding claim wherein the
closure neans 5 is pivotably.attached to the housing. 10. An inhal er device
ac3frding to any preceding claim wherein the closure neans conprises a

mowt hpieice. An kdhaldp devidl atcsieitic ¢o astsied dignguiisreit ahe rhbuthyiiecei dorhpfises
nout hpi ece conprises neans to receive air froman out|et of the housing,

sai d ndBRANHEG ReeihAE Mos angeWigt gf the housing, said means being connecied to said

outiet when the mouthpiece is in its closed position.

12.  An inhaler device according to claim 11 wherein the means {0 receive air from

15 an outlet of the housing comprises a tube.

13.  An inhaler device according o claim 11 or 12, wherein the means to receive air
comprises a mesh which is positioned in proximity to- the chamber outlet when the
mouthpiece is in a closed position.

20 _

( 14.  An inhaler device according fo claim 11, 12 or 13 wherein the length d_f:the

means to receive air is from about 25 to 35 mm.

15.  An inhaler device according to claim 14 wherein the length of the means 1o
25 receive air is 31.6 +/- 10%.

16.  An inhaler device according to claim 13, 14 or 15 wherein the mesh size is. from

about 0.5mm X 0.5mm sq to about 2mm X 2mm sq.

30 17.  An inhaler according to claim 16 wherein the mesh size is about 1 mm X 7 mm
sq /- 10%.



outl et when the nouthpiece is in its closed position. 12. An inhal er device
according to claim 1l wherein the neans to receive air from 15 an outlet of
t he housing conprises a tube. 13. An inhal er device according to claim1l or
12, wherein the neans to receive air conprises a nesh which is positioned
in proximty to the chanber outlet when the nouthpiece is in a closed
position. 20 14. An inhal er device according to claim111l, 12 or 13 wherein
the length of the neans to receive air is fromabout 25 to 35 nm 15. An

i nhal er device according to claim14 wherein the length of the neans to 25
receive air is 31.6 +/.. 10% 16. An i Bhal er devi ce according to claim 13,
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about Xommpréed Innkingme!aﬁns WUk Bk clb8urddmddizakeitivéeasithe eeigli ng to any

precedi ng cl ai mwhich device further conprises |ocking neans to |ock the
cl osure neans relative to the housing. 19. An inhal er device according to

o1 or 01 g i 18 FUEAR OIS SELotlfy B A0E pRECRATBlal, AARO HS P E R TR e
or N egpapriesawee ar miramidreinggfing.r om about 1 mmto about 2mm (o 21. ‘An

i nhal er device according to claim20 wherein the one or nore pins have a
di aneter of about 1.5nm-1- 10% 22. An inhal er device according to any

precediong cla Mndio HBAke SQBRING 1B%IG A0 WIBALR 8 Gt 87 iR IRYLTROL &1

t he piercing neans. er device according to any precedi'ng

cl ai m chapetegioidroan mboded nfroto aboukeinganent capsul e whi ch hol der conprises a
chanber suitable for receiving a nedicanent capsule; and neans for
gegfrating turbulence in a fluid flow through the chanber such that, in

J e turdybeidled hgvudefé&m@mg&@smmnbw WoRrdih tReCARS b emdfs r;ﬁ@@'h\é\@@ By
the chanber so as to assist in releasing nedi cament contained within the
diameter of about 1.5mm +/- 10%.

22.  An inhaler device according to any preceding claim, further comprising guide
means to guide the movement of the piercing means.
15
23. An inhaler device according to any preceding claim compriging a holder for a
medicament capsule which holder comprises a chamber suitable for receiving a
medicament capsuie; and means for generating turbulence in a fluid flow through the
chamber such that, in use, the turbulent fluid flow causes vibration of a capsule
20 received by the chamber so as fo assist in releasing medicameni contained within the
( capsule. '

24, A device according to claim 23, wherein the means for generating turbulence
comprises one or more projections extending frormm one or more inner walls of the

25 chamber.

26. A device according to claim 23 or 24, wherein the or each projection comprises

independently one or more grooves, ridges, helixes, rings, or spheres.

30 26. A device according to claim 24 or 25, wharein the or each projection comprises a

flat facet.



( capsule. 24, A device according to claim 23, wherein the nmeans for
generating turbul ence conprises one or nore projections extending from one
or nore inner walls of the 25 chanber. 25. A device according to claim 23
or 24, wherein the or each projection conprises independently one or nore
grooves, ridges, helixes, rings, or spheres. 30 26. A device according to
claim24 or 25, wherein the or each projection conprises a flat facet. 21
27. A device according to claim24 or 25 wherein the or each projection
presents two or nore sides or faces to the interior of the chanber. 28. A
devi ce according to any one of clainms 28 to 27, wherein the neans for 5

gener atgong t : r ) . I j C
W Ehinthe hapYcEURERRIAS MR A oRa Whete 110 o BeBn TIRIFAPR HrfBRENG o
gener atirmprewided enfeesHoltbs intsaoeotdhefcHdmberapsul e. J 30. A device

according to any one of clainms 23 to 29, wherein the nean's for generating
tur bul ence | oosely holds a nedi canent capsule. 31. A device according to any

one of 8l al b dewide aBordMIehs! anf redbAERlfs 96 {97, TanSRAR SnieHidaL By, the

means for generating tur ence relative ameter me

capsal gepemting funbuleachobiderholds sughartialat hohis eapsdicamenthehpslioowithin the t he
nmeans f0|i qgenerati ng turbul ence. 32. A device according to any of clains 23
to 31, hloLﬂ her conprising one or nore 20 openings in one or nore walls of
the chanber. 33. A device according to claim32, wherein one or nore of the
openings is provided wth guide neans for receiving piercing neans. 25 34.
A devi &8- acPoflgvieg a@ccuﬁmgogce climcPaiwiaered the 3ssanth éorepanerating ntbelenes

provid ] lehy | nd an air outlet. 35. A device according to
clagm §§Id¥ Ael?gﬁ%%tfﬁ%ég%séw% et and air outlet are arranged at opposing

ends yof the chanber. 30

30, A device according to any one of claims 23 to 29, wherein the means for

generating turbulence loosely holds a medicament capsuie.

31. A device according to any one of claims 23 to 30, wherein the diameter of the

15 space defined by the means for generating turbulence relative to the diameter of a
medicament capsule placed in the holder is such that the capsule is heid loosely by the
means for generating turbulence.

32. A device according to any of claims 23 to 31, further comprising one or more

20 openings in one or more walls of the chamber.

33.  Adevice according to claim 32, wherein one or more of the openings is provided
with guide means for receiving piercing means.

25 34. A device according to any one of claims 23 to 33, wherein the chamber is
provided with an air inlet and an air outlet.

35. A device according to claim 34, wherein the air inlet and air outlet are arranged
at opposing ends of the chamber.

30
36, A device according to claim 34 or 35, wherein a mesh is provided in the vicinity
of the air outlet, said mesh preventing a medicament capsule within the chamber o be

maved through the air outlet by inhalation during use of the holder.
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36, A device according to claim34 or 35, wherein a nesh is provided in the
vicinity of the air outlet, said nmesh preventing a nedi canent capsul e

wi thin the chanberto be noved through the air outlet by inhalation during
use of the holder. 22 37. A device according to claim 36 wherein the nesh
size is fromabout 0.5mm X O0.5mm square to 2nm X 2mm square. 5 38. A device
according to claim37 wherein the nmesh size is about 1 Mmm X 1 nm square +/-
10% 39. A device according to any one of clains 23 to 38 wherein the
chanmber conprises one or nore steps. C/J 40. A device according to any one
of claims 23 to 39 wherein the length gf the capsule chanber is from about
15mm t o about 30mm 41, A device according to claim40 wherein the |ength of
t he capsul e chanber 'is 22 15 mm +/- 10% 42. An inhal er device according

to any gne of o\ tlBochrlitg? GAMSEhAdreh R JRboR Sz BOREHPER o PEMr9TE ©f

cl ai ns
0.5mm square to 2mm X 2mm sguare.

5 38. A device according to claim 37 wherein the mesh size is about Tmm X Amm

square +/- 10%.

39. A device according to any one of claims 23 to 38 wherein the chamber

comprises one or more sieps.

40. A device according to any one of claims 23 to 39 wherein the length of the
capsule chamber is from about 15mm to about 30mm.

41, A device according to claim 40 wherein the iength of the capsule chamber is 22
15 mm +/- 10%.

42.  An inhaler device according to any one of claims 1 to 22 comprising a holder as
described in any one of claims 23 to 41.

20



