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and user friendly administration of the specific medication substance.

Different types of inhalers are available on the market today, such as
metered dose inhalers (MDIs), nebulizers and dry powder inhalers (DPIs).
MDIs use medicaments in liquid form and may use a pressurized drive gas
to release a dose. Usually MDIs have a relatively low capacity for delivering
an effective dose of the active substance in a single inhalation and many
devices have problems with using a drive gas, which is environmentally
acceptable. Nebulizers are fairly big, non-portable devices and are rarely
used outside medical clinics. Dry powder inhalers have become more and
more accepted in the medical service, because they deliver an effective dose
in a single inhalation, they are reliable, often quite small in size and easy to
operate for a user. Two types are common, multi-dose dry powder inhalers
and single dose dry powder inhalers. Multi-dose devices have the advantage
that a quantity of medicament powder, enough for a large number of doses,
is stored inside the inhaler and a dose is metered from the store shortly
before it is supposed to be inhaled. Single dose inhalers either require
reloading after each administration or they may be loaded with a limited
number of individually packaged doses, where each package is opened

shortly before inhalation of the enclosed dose is supposed to take place.
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Gelatin or plastic capsules and blisters made of aluminum or plastic, or
laminates comprising aluminum and plastic foil are common prior art
containers for metered single doses of dry powder medicaments. Besides a
method of breaking the container open inside the inhaler and pour out the
dose, the most common method of opening the container is to punch one or
more holes in the container itself or in a foil sealing the container. In the first
case the powder is poured onto a surface inside the inhaler and made

available for inhalation from there.

In our US Patent No. 6,651,341 (WO 02/24266) titled “Foil cutter”, the
teachings of which are included in full in this document by reference, an
arrangement is disclosed for cutting open a foil protecting a dry powder dose
and the invention is directed towards solving some of the problems
associated with single dose dry powder inhalers. However, we have found
some shortcomings in the disclosed foil cutter. For instance, the cutter is not
allowed to come in contact with the enclosed powder dose during a cutting

operation. The dose is sealed by a foil enclosing the chosen dose in a recess



teachings of which are included in full in this docunent by reference, an
arrangenent is disclosed for cutting open a foil protecting a dry powder
dose and wbeoidmeessui on is directed towards sol ving sonepofi/sEb@sponbs ens
associated wth single dose dry powder inhalers. However, we have found
sonme shortcomngs in the disclosed foil cutter. For instance, the cutter is
not allowed to come in contact with tBe encl osed powder dose during a

cut ti ngf offer atassettdThectloge ds. 8ea110§d PRI TECTS. dl’llo%@m@@nh@dﬂf?ée@%e‘ﬁedose

f
s ear BRYSBURGVENSOTh AT ER T PIS Bf REClHES: SRk fF b SohuifRb UG8
cont ai ﬂ%@%s&'btle kS r{ﬁ@Bﬁ% 'tﬁleﬁ)dééﬂfn%'tf tRHt théeupesSkill toine frhabtntdit witht er

will I n cont act dose powder during a cutting operation. The
cutter thﬂdiosatpowgemdtmng ra.:suttpngfmbtlynbé‘ heigptied and LHGRS ngeghogh) s

Cr et oWHED IRERAPR ctf GHAMIER Hhea T8l P DaPhd et SOMIPU ey PessPERn er y

cr unpl %@9%96 'th%e%liﬁg 10 EEnVERS f@1] SUEEdroBrdiEE [tBoSMRIGEN Griction twith
powder e’'crunpling can go so far that bits of foil risk being torn | oose

?Ed nmayhe dgirl] awm?gtcmﬂ, tvehjobwery oésmllhendmg crmplesh il igettingdnathea wiayr or

e user erefore there is a mand f.or roved nethod an

whi ch & 13 Siggéen t%zifo?élcgﬂ?ﬂ Hlpn € PBWf#&Ee?‘Bﬁe%RBEP EfEHL 8T gasggj%ther ein
easi | ¥ 134! AP sk Beiflf thFTG0H EnaGRET TRl eHe Wdwdanof tiwliaséon
process releas res dos of nedi cati on powder by the DPI .
SUM\/AR‘EhAsdmgtxmnmfg aeislefor ded ugem dry powder nedi canent dose will in a

typical embodinent carry a pre-nmetered dose. The nedi cament powder of the
dose is physically protected by a container cover that stops external

| nfl UeRGES [ AMERE 18P ighlarl 05 RBCIRpASEA RAIRDAIAAE deAmyAiach ill L he

integrity o he "dose unti e contal er I s opened UF In a particul ar

enbodi R the dose container to make the powder dose enclosed therein easily
available for an immediate access coordinated with an inhalation process for

the release of a fresh dose of medication powder by the DPI.

SUMMARY

A dose container enclosing a dry powder medicament dose will in a typical
embodiment carry a pre-metered dose. The medicament powder of the dose
is physically protected by a container cover that stops external influences
from the ambient atmosphere and from a user from affecting the integrity of
the dose until the container is opened up. In a particular embodiment the
cover is in the form of a sealing foil, tightly affixed onto the container. The
present invention discloses an improved method of cutting a closed dose
container open and comprises the steps of first penetrating the container
cover at a first point, then slitting the cover open from the first point to a
second point of the cover by introducing a relative motion between a knife
device, doing the penetrating and slitting operation, and the container,
whereby the dose is made available for an aerosolizing stream of air, which
advantageously is introduced through the slit, thereby accessing the powder
in the opened contaﬁner. Preferably, the first and second point of the cover

are positioned at diametrically opposite sides of the container, such that the
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cl ai ns to 107and 12 to 15. DESCRI PTI ON THE
therein during a single inhalation.

A method for opening a dose container and a knife device according to the
present invention are set forth by the independent claims 1 and 11. Further
embodiments of the method are set forth by the dependent claims 2 to 10
and 12 to 15.

DESCRIPTION OF THE DRAWINGS
The invention will be described in the form of a preferred and illustrative
embodiment and by means of the attached drawings, wherein like reference

numbers indicate like or corresponding elements and wherein:

FIG. 1 illustrates in a flow diagram a particular method of opening a sealed
container by slitting a container seal open, thereby giving access to

the dose inside;

FIG. 2 illustrates in a perspective drawing a particular embodiment of a

knife device, which may be used to perform the method;

FIG. 3 illustrates a side view of the knife device shown in Figure 2;



The invention will be described in the formof a preferred and illustrative
enbodi nent and by neans of the attached draw ngs, wherein |ike reference
nunbers iwoizeadossisike or corresponding el enents and whepeirsE2065401908
illustrates in a flow diagram a particular method of opening a seal ed
container by slitting a container seal open, thereby giving access to the
dose inside; FIG 2 illustrates in a perspective drawing a particular

enbodi ment of a knife device, which nay be used to performthe nethod;, FIG

3 illustrat i de vi f the kni i in Fi :
711 ust Pl TivSsEendt perspeptiscalth sPdcoir QUE S SRR Telld SBRBHIRES. o a
seal ed dose 8@%% dP%ﬁgph%Qn@,r aaagt&rﬁﬁeme progemtiiaRentibe. 5

illustrates a at1 on sequence when appl ying the present

invention to a dry powder inhaler. DESCRI PTI ON OF AN | LLUSTRATI VE
EMBODI MENT_The present invent]

| tigqn . relates to an inproved foil.cu a
kni felﬂg@h 2 eillustratgsgaytypy e’rnch"?‘}ﬁ é’rs?wl?c%ﬁ’&ﬂ%] r@?ﬁlé’hn%fthgl f){eﬁeﬁ% open
a seal ed dosg | peL L R8etl Rshdgra metered nedi canent dose of dry
powder. A paﬁ}‘feglt@%dg{ir lE'cg‘\rret @gﬁdﬁs Sescrlggeéd ina flowchart illustrated in
Figure 1. A selected container is put in a starting position for an

S T SiSEaR AR O Ao Ay MBS EMEREr L
oot T S S PSR v o
e S SO R S G RO ol e Pt
not relbeasgdedntidvihbe isgidedaoimetered nhrddidamients dosanphadrst m’ﬂi@‘ .of
i o geviieaiam reoReALis dasrritedl gaap Gowachart Hiislfed i Hghhd "A e
selected container is put in a starting position for an inhalation operation
from the DPI in step 100. The inhalation operation is started in step 110,
such that a suction being applied to a mouthpiece of the inhaler creates an
inhalation air stream through dedicated flow channels of the inhaler. In an
optional step 120 a breath-actuation device acts as a go-no-go device to
release a relative motion. The relative motion between the knife device and
the dose container in step 130 is optionally not released until the speed of
the inhaled air stream has reached or exceeded a set minimum level. In step
140 the relative motion brings the knife device in contact with the seal at a
first point on the dose container, whereby the seal is penetrated there by a
point of knife. In step 150 at least one blade of the knife device slits the seal
open from the point of penetration, preferably at one end of the dose
container, to a second point on the container, preferably at the opposite end
of the container, where the knife device exits the container seal, leaving the
container opened and the slitted foil guided away from the dose inside the
container. In step 160, concurrent with step 150 and 170 the stream of
inhalation air is directed into the inside of the container, starting at the end
of the container where the seal was first penetrated and continuing in the
track made by the knife device. As a result, the air stream accesses and

aerosolizes the dose powder inside the container gradually, at a pace set by
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New types of dry powder medicaments, not least for systemic treatment,
have a rather short expiry date and they are generally quite sensitive to
ambient conditions, especially moisture during storage and in use. Hence,
the demands put on dose protection and inhaler devices in handling
sensitive doses are therefore much higher than for prior art devices as used
e.g. for administering traditional medicaments against respiratory disorders.
For instance, prior art blister packages for dry powder medicaments,
intended for inhaler use, often use a fairly thin polymeric seal, which can be
easily ripped or punched open before the dose is supposed to be inhaled.
Another common seal is a peelable blister such that the blister is peeled
open prior to inhalation of the enclosed dose. Yet another type of prior art
dose container is the capsule. Capsules are often made by gelatin, but
polymers and cellulose and other materials are also used. A common
problem for prior art blisters and capsules used for dry powder doses for
inhalation is that they do not protect sensitive substances well enough

during storage and in use from being affected by humidity.

The improved foil cutter according to the present invention may be applied to

prior art containers and conventional prior art seal types, but it is developed
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US 6, 651, 341 turned out to be n the publication

The foil cutter disclosed in the publication US 6,651,341 turned out to- be
inadequate for slitting tough, seals, such as a high barrier seal foil. The
sharp point of the cutter could penetrate the seal foil, but it could not slit the
foil open without tearing the seal foil into shreds, which risked
contaminating the delivered dose. A solution to this problem was the
introduction of a knife device, which besides having a sharp point of knife
also has a first knife-blade to make a first slit in the seal, where the blade is
generally at right angles to the seal following an imaginary line on the

container along which the first slit is intended to be made.

A further improvement of the prior art foil cutter is the addition of a second
blade of knife. This second blade is optional to the first blade and is used to
cut a second slit in addition to the first slit, made by the first knife-blade, in
order to make it easier for the knife device to unfold or remove the cut seal
away from the dose. The stream of inhalation air following closely in the
track of the moving knife device is given much better, unhindered access to
the dose inside the container if the second slit is made. This improves dose
deaggregation and reduces powder retention in the container. For instance,
two blades may cut out a strip of the seal and roll it up instead of unfolding

the cut seal. A particular embodiment of the knife device is illustrated in
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the first knife-blade slits the seal
The prior art foil cutter in the document cited had a further disadvantage in
that as soon as the foil to be cut was made a bit more robust, thus making
more resistance when being cut, the pointed knife and the knife body
holding it would twist and wobble in the direction of the container dose bed.
As a result, the foil was not cut cleanly, but became ragged and fragments of
foil could be torn loose, which could contaminate the dose. The knife device
according to the present invention reduces the friction in the cutting
operation by using a sharp, dedicated first knife-blade for slitting the
container seal open. The reduced friction reduces the force necessary to
drive the knife device, thereby diminishing the bending force, which in turn
reduces the strain on the knife device fixing flanges 21. Furthermore, the
knife-blades and the body 20 holding the blades have been strengthened in
the present invention to make the body and the whole knife device very rigid.
The knife device of the improved foil cutter is further stiffly mounted inside
the inhaler, so that bending and wobbling while cutting is eliminated. A
further development of the present invention is the size and shape of the
body 20, which has been improved to further reduce the friction during
cutting and at the same time helping to guide the slitted foil smoothly away

from the dose, without crumpling of the foil and without tearing pieces off

the slitted foil.



| ongi tudinally and the second bl ade cuts the seal laterally, but only at
the points of entry, i.e. container penetration, and at the point of exit
fromt he wonvei/messa The prior art foil cutter in the doeursrtoosiodb®ds had a
further disadvantage in that as soon as the foil to be cut was nade a bit
nmore robust, thus making nore resistance when being cut, the pointed knife
and the knife body holding it would t® st and wobbie in the direction of

t he container dose bed. As a result, the foil was not cut cleanly, but

becane Thecuadiri forbe SAEBN o Iof Shbviflbd R d@oatr glllghre e |

contam nate the dose. The knife devicé accor

r educe¥ersiss fthe cdosm conteimercuhay nepmpefrati emybyypsicigpewshasqurcdedieat ed
first kai f e- bbage f]gr sli t%&ét he,cont ai per ,seal open. The reduced
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di m ni shing the bending force, which in turn reduces the strain on the

kni fe device fixing flanges 21. Furthernore, the knife-blades and the body

20 hol ¥eh@ndibeblpobicrharssdmeteds wittnghbepsdr iart bl @iRee Wonceyesd ithe t o

make the body and the. whol e knife device very rigid. The knife device of
he. i mRFEVat SRRPE It BRe I<tieh  Hash PR rity onlast d sailictepowder dfdber . o

he i mpF6 ER ($14 St Hytemsladt éd oollicicpender ihd
dovel ognn ot ph? ROrltas ikh SuRe -PopbRaR, BeTdE TP SpatibeF duningy 20

whi ch hattibgeThemunuted retaihedt tike celikatedt pewiderctingd s | Rexiceliting and
uide the sljtted foil snoothly away fromthe

at the sane.tine, hel ping | . '

dose, WPEHRHALCY il‘h?}%# ?%1ﬁ88f<2# latedpdare rgue letesrinhiplptione addling tthe
slitteghd Qhlt |V ree, iy drd i the relative notion
ot ho kni T e hog; dse, aP dpa® e, OB IaRIE) akploc b WIS Fpl TrdiniGos of
pover poefecablyedepigred tbmhminhigdcallectionmfgps@éet., spring, mechanical or
manual by a user. Yet another problem associated with the prior art foi
cutter concerned the

In another aspect of the present invention, the time between opening of a
selected dose container and inhalation of the enclosed dose is on the order of
a split second, which is so short that it is negligible. Prior art inhalers allow
much longer times between subjecting the selected dose to the ambient
atmosphere and an actual inhalation of the dose taking place. Some prior art
inhalers have no control over time lapse between breaking the dose
container open and a following inhalation. In any case, the dose may
decompose rapidly by the influence of the ambient atmosphere, such that
when the user finally gets round to inhéling the dose it may have
deteriorated seriously. The user will then unknowingly get a smaller

therapeutic effect than expected.

Naturally, using a new type of blister pack, a so-called pod, as a particular
embodiment of a sealed dose container, is to be preferred in an application
where the present invention is to be put to use. See Figure 4 illustrating a
pod carrying a sealed container in a perspective drawing. Figure 4a shows a
sealed container 33 (seal 31) put into a protective carrier 41 adapted for
insertion into a dry powder inhaler. Figure 4b shows a top view of the

carrier/container and indicates depositions of dry powder making up a



size and shape of the cutter, such that it tended to collect powder if the
cutter cane in contact with the dose powder inside the container during
cutting. wboeoeussaa retai ned the coll ected powder until pCiSER@sOOUE ti Ng
operation, which risked falling off at randomat a | ater inhalation, adding
to the netered dose at that tinme. The knife device of the present invention
IS preferagflé‘i_/l designed to mininize coldection of powder. In anaother_ aspect

of t hemsterachdoppaideothe chrtaings Ikt itedeopasphg lofion the heaedy afdbe
cont ai ner, and..i nhal, at.{;on. of e..ancl.ose se | g it
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much | onger tinmes between subjecting the selected dose to the anbi ent

at nosphere and an actual inhalation of the dose taking place. Some prior
art i nkeiveaverhahe myesont risivestion tmag Rigss adyeniaseoBslyalien gnmiedddee

cont ai ner_open_and,.a.foll ow ng inhal atio [ a h .
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when t et ulskNdlel JiseedSureoby G daptinhald. nghéhah@osenidingByeabieto be
deteriorated seriously. The user will then unknow ngly get a smaller
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ack, a_so-called. pod S articul ar, emhodi I
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container in a perspective drawi ng. Figure 4a shows a seal ed container 33
(seal B¢ mpesenhtioveniioot éat iobjectare péithe presdaptissention; isste tthakeithico a

dry powder .,inhaler. Figure 4h sho ato i .of th arrier/. container

ane | ndis e NeeBooPERIE f the JORRAA" RRRI S ae ERe o6 B I B t he

cont al §ﬁ6r§3aé1’51_53‘§sil§l_es eald &b rh&ket fteil@osbitle ofort RBel @RELT to FRIfBH elrec

illustrates a side view of the carrier/ container in Figure 4b. However,

t he presattinenveithbon cramarsongduannhgbaticn.ylfban dpplaladonds broken off
prematurely for any reason, then the user will at least be aware that a full

dosage may not have been delivered.

In cases where the medicament dosage is controlled by the user, a single
dose dry powder inhaler is preferred, because the user may then select a
dosage among pre-metered doses, which is well adjusted to the situation and

condition the user is in.

It will be understood by those skilled in the art that various modifications and
changes may be made to the present invention without departing from the

scope thereof, which is defined by the appended claims.



conventional blister packs and capsules. Preferably, a person skilled in
the art nmay use the disclosure by adapting e.g. when the container seal is
to be opewedoehurssssg t he course of noving the container PCcomsE200Shewds Ng
position to an end position and adapting howit is opened to the particular
type of container that is selected for use. Such adaptation is still within
the scope of the present invention. Ahlobjective of the present invention
is to make the time between opening of the container and delivery of the
dose inside as short as possible and to nake it inpossible for the user to
open the container without commencCdedABMS nhal ation. If an inhalation is

broken _of f prematurely for_any reason, .then the user will at |east.be aware
Chat altul | AoBsBoRugoBtd five Gaanowdrt sahelr 1 calling aReres raling
medi capgint;dQsagse iHritaMdil 44 %h%diﬁgrdeﬁve?y”?)&eirﬁﬁ’élﬁtw o Wiy

inhaler 1s preferred, because the user may then Sel ect a dosage anong
pr e- meipemettrdosdsjambant koss enelldseatljnthe dontainies, chavactemzeddyondi ti on

the user is in. It will be understood by .those skilled in the art that
VA e modi FROTIBEGRE GAN CHATIEET iy TERAIES i pHIACHTEE, dhyich 1B
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cl ai ns. CLAI A nethod applied | ry powder inhaler for cutting open

a seal kmgfef-edge,drom dogertiogtmisiton tarah eodrprsiting itslide Eny ibhalerhal ati on
of a dry powder. nedj canent dose, encl.osed .i.n the container, characterized by
movi ng t he \é\g%t@n(go%ﬁl IR Pt aﬁr}i {E}ﬁe ﬁﬂ“tﬁ C&Hf%é’rﬁ“%’ﬁﬁ‘tpeﬂa%v@fé?ubq’r vi ce
versa, sgéliﬂgkfﬁﬂfa?c AGHE gmaﬁycma,na e RetbRigtn Oht ket dieodd knife-bRRR! s1one

kni fe-edge, “froma starting position to an end position inside the inhaler;

| et ti nghehipilshpen poiantclesn tche foini eheefirste ppeitean dpeat $ecavhipdsidonseal i ng

i one kai f e-.bl ehde slit

foil at. a first sitjon and.then,l| i h I
thereby ope ?ng Lcile conntalrtlerewhe% ngetpgw ter rr?galicament os¢ in the

container is exposed;
arranging a concentrated inhalation airflow close to the dose in the

container in direct connection with an opening of the container sealing foil.

2. The method according to claim 1, characterized by

arranging the knife device and the sealed dose container in the
inhaler such that while the sealing foil is being slit open, the slitted foil is
guided away from the enclosed dose, as the knife device moves in a

predefined path relative the container.

3. The method according to claim 1, characterized by
arranging the sealing foil of the container to be generally flat, and
moving the knife device in a linear motion in relation the container,

or vice versa, to slit the foil open.

4. The method according to claim 1, characterized by

arranging the sealing foil of the container to be curved, and



the foil open in a clean cut fromthe first position to a second position ,
t hereby opening the contai ner whereby the powder nedi canent dose in the
cont ai nerwoeeemed; arrangi ng a concentrated inhal ati eoTaErfosow90s ose to
the dose in the container in direct connection with an opening of the
container sealing foil. 2. The nethod according to claim11, characterized

by arrangi ng_t he knjEfe de i%% and.t hel%eal ed dose cont ainer_in the inhaler
such that whit®'PRe }éee&‘ir}lﬁfg 819€ 1] 3ei SRPERVPUSJERtIoME gelatiany tedhe | s

gui ded canByinkt 08 Vi@ Aeh0s6d1ideRE folDdhe knife device noves in a
pr edefi ned pat’h relative the container: 3. The nethod according to claimi1,

characterized by arranging the sealing foil of the container to be

gener ably {1 Fhe 1RBtho@UcBBrdihg (W EANTIP A Rgrddtediddd sy MOLion In relation

the container, or vice versa, to slit the open. . The net hod
accor di ng t oadhptimglthe harifec deviceefbrby sealangifoiy selectedafrony o grdupfoft he

cont ai ner, to,be curved, andnoving.the knife device j.n a continuous_notion
in rel HEEHAD %%Pﬁléﬁ‘?%ifr’@?@e&? ngéd%}“e% stglﬁrm?r)jﬁﬂl%hmt@h igphiling.  The
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a sealing foil selected froma group of materials conprising polyrers
i ncl udi ng thernoplastics, netals including alum num glass, ceram cs or
ter 6 .. The t hod according to

gel ati pe or nmhi nat i ons of ..such jals.
claim?; chaﬁggtr_@‘? %‘gaﬁ{}ﬁliiiéﬁgi@gcqgﬁé‘ i«n‘?ﬁ%racﬁﬁrl:’equg’ a sealing foil
havi ng hi gh baaptige aealkifORRYideeor anse AR xhﬂgham Ridh e 08&0
receptacle of a high barrier seal container,”the receptacte carrying a
met er epreferydies; laerdeby obt ai ning a hi gh
applying the foil to an open receptacle of a high barrier seal
container, the receptacle carrying a metered dose, thereby obtaining a high

barrier sealed container.

7. The method according to claim 1, characterized by

making the container and seal as a unitary construction using the
same materials, and

adapting the knife device for the selected sealing foil material chosen
from a group comprising polymers including thermoplastics, metals
including aluminum, glass, ceramics or gelatine or combinations of such

materials.

8. The method according to claim 1, characterized by
incorporating a second knife-blade in the knife device for improving

access to the dose for the concentrated air stream, when the seal is slit open.
9. The method according to claim 1, characterized by

commencing an inhalation process through the inhaler, thereby

creating an air stream, before the container seal is being slit open.

10. The method according to claim 1, characterized by



barrier sealed container. 7. The method according to claim1, characterized
by maki ng the contai ner and seal as a unitary construction using the sane
mat er i al swoanes/ms=spt i ng the knife device for the sel ect edTsea005001909i |

mat eri al chosen froma group conprising polyners including thernopl astics,
metal s including alum num glass, ceramcs or gelatine or conbinations of
such materials. 8 The nethod accordi to claim1, characterized by

i ncor pshitingg epesecdhe keoniainthdecah thriokai ComBENEEIE ol nisAlrHNaccess
to the_dose fgr th oncentrated air stream when the seal is slit open. 9.
The nepﬁ8ﬂes§c@73rlp&]lg‘ijg&f%1@%]ieﬁ1 1, characterized by commenci ng an inhal ation
process through the inhaler, thereby creating an air stream before the
container seal is being slit open. 10, The nethod according to claim1,

char actldri zed bysdfe deving epphiethin otz Rewdssainhslen er cOMHMIE IdRFIaR

I nhal ati o rocess _through 1 he _inhaler. ; ' eV} | ynoa dry
powder SP ﬁgge@ﬁf %ifac(ﬁcﬁel ﬁ%né%ﬁﬁk’agéaéﬁﬁgn%&%vﬁy %Jsgb%oégggogﬁ‘%oﬁgg,dr&aki ng
del i vempvirRsSinRliecaheat defsdtgskdndtive ponteincpdhasaetdrideddat thatf r om t he
contai ner, characterized in that the knife device conprises .at |east one

kni f e- bl ade Khaeilmgife daviee cpopiises Rhileestapnedinifelade feaving: - W@ and

t he shar o ht ..of Kkni f d S e | fe-edge can nove in a relative
not i on Rﬂ%gpgf !%Pg%teﬁé&&gﬁ?%kn%ﬁ% H@E%Fé%% ’tq‘lrlé(@shar p point penetrates the
sealing foil tRE ghdry PoiROSF ke 2R Hitdeabt loprsknifeccddy tanedgmesin ts t he
foil open in a clean cut fromthe first position to_a second position on

t he comekdtiner mathen shy-a-His tancantaingrs vpeieky the shsssi Reinthrepeiatss
the sealing foil at a first position and the at least one knife-edge slits the foil
open in a clean cut from the first position to a second position on the

container, whereby the container is opened up exposing the powder

medicament dose therein.

12. The knife device according to claim 11, characterized in that
a body of the knife device holding the sharp point and the at least one
knife-blade is rigid and stiffly mounted inside the inhaler to produce a clean

cut of the seal without wobbling.

13. The knife device according to claim 11, characterized in that
a second knife-blade in the knife device is incorporated for improving

access to the dose for the concentrated air stream, when the seal is slit open.

14. The knife device according to claim 13, characterized in that
the second knife-blade is positioned in a plane at an angle from O to
90 degrees relative the plane of the first knife-blade for assisting the cutting

and opening of the container seal.

15.  The knife device according to claim 13, characterized in that

the first and the second knife-blades are made from a single piece of

solid material.



medi canment dose therein. 12. The knife device according to claim11,
characterized in that a body of the knife device holding the sharp point
and t he awvole&swlssdae knife-blade is rigid and stiffly mpamtsedoosnsiodse t he

i nhal er to produce a clean cut of the seal w thout wobbling. 13. The knife
device according to claim 11, characterlzed in that a second knife-blade in

t he knikfe de Ccor por fo rovi ccess to the dose for the
concentliriat ed'\fgfeekgﬁ? ég‘?ﬁlc‘gﬁé’ﬁof(ﬂ’@gséé 4@@1@ ﬂ? °tfllzeﬂ1énlé?|lﬁf e deV| ce
accor di ng t otied Fird 13nd ChA %%E@ﬁaZEﬂlﬂerblfaﬁ% % &40 “f}oi&? ot R

positioned in a plane at an angle fromQ0 degrees relative the plane
of t hepigaestofigulidentstadielf whicls eire joimgdt ttmgetlmﬁnt tofpran dhefenife deofcet he

contai ner seal. 15. The knife device according to claim 13, characterized
in that the first and the second knife-blades are made from a single piece
of solid material.16. The knife device according to claim 13, characterized
inthat the first and the second knife-blades are made fromtwo different

pi eces of solid material, which are joined together to formthe knife
devi ce.



