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TECHNI CAL FI ELD The present invention relates to a nethod and a device
applied in a single dose dry powder inhaler for bringing a nedi canent dose
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and nore accepted in the nedical 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 conmon,
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packaged dé)ses, vynerf each package is opened shortly before in at i on” of
and user friendly delivery 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. 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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dose is aerosolized by mhalatmn air being forced through the container or
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the dose being shaken out of the container and immediately aerosolized: by

streaming air on the cutside of the container.

There is a demand for an improved method and device, which will simplify
loading and opening of the dose container to make the powder dose enclosed

therein easily available to a user of the DPIL.

SUMMARY
A method of making a metered dry powder medication dose, enclosed in a
dose container, accessible for inhalation with a minimum of eXposure to
ambient atmosphere and a hand-operated device for carrying out the method

are disclosed.

The present invention relates to a single dose inhaler, which is provided with
a movable inhaler member, a so called slide, which has at least one
matching receptacle adapted for receiving a selected type of dose container.
The slide is movable between a first, protuding position, where the
receptacle(s) is accessible for loading of a sealed dose container by a user,

and a second, retracted position inside the inhaler.



receptacl e(s) is accessible for | oading of a seal ed dose container by a
user, and a second, retracted position inside the inhaler. WO 2005/120616

PCT/SE2005§@§084§ 3 In a particular enbodi nent the slide carryln an
unopened, PO 1H84e  container is arranged to be pushed?bl/SEZHYRN8E hand
force fromthe first position to the second position. During the notion
the seal of the dose container is opengd by an openi ng nenber provided
inside the inhaler. As the container continues into the inhaler by the
pushi ng action the dose inside the container is accessed by an
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single dose dry powder inhaler in a top viewwth slide in a protruding
position (Fig. 2a) and slide in a retracted position (Fig. 2b) and a side
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preventing the slide from being pushed from the first position, if the

receptacle is loaded with a dose container, unless a suction exceeding a
certain minimum magnitude is provided by the wuser sucking at a
mouthpiece of the inhaler. This breath-actuation helps the user to
synchronize the pushing action with an act of inhalation.

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 the present

invention;

FIG. 2 illustrates a slide applied in a single dose dry powder inhaler in a top
view with slide in a protruding position (Fig. 2a) and slide in a

retracted position (Fig. 2b) and a side view (Fig. 2c) of slide and

inhaler;

FIG. 3 illustrates a sealed dose container carrying an enclosed dose adapted

for the slide in Fig. 2;



WO 2005/ 120616 PCT/ SE2005/000843 4 FIG 4 illustrates in perspective (Fig.
4a), top (Fig. 4b) and front (Fig. 4c) views a particular enbodinent of a
seal ed dose container, adapted for the present invention. FIG 5
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applying the present invention to a dry powder inhaler. DESCRI PTION OF AN
| LLUSTRATI VE EMBCDI MENT The present invgntion relates to a nmethod and a
device for making a nmetered dry powder nedication dose in a dose container
accessible inside a dry powder inhaler (DPlI) in direct connection with an
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particul ar aspect of the present invention, the nmethod conprises bringing
a seal ed container carrying a single medi canent dose into the inhal er by
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the slide in a first, protruding position. The slide conprise | east
one mat chi ng raggémtlee pessetativeotion waatdiyupewdey pehalerdose cont ai ner.
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DESCRIPTION OF AN ILLUSTRATIVE EMBODIMENT

The present invention relates to a method and a device for making a metered
dry powder medication dose in a dose container accessible inside a dry
powder inhaler (DPI) in direct connection with an inhalation of the enclosed

dose.

Advantages brought by the disclosure are .

¢ Secures dose quality
¢ Simple inhaler design

- » Few parts needed
e Low cost
¢ Small inhaler size
¢ Ease of use
o Safety
e High level of user compliance
o Titratable dosing by user possible, i.e. different dose sizes may be

selected by user

» All types of inhalable dry powder drugs may be used

In a particular aspect of the present invention, the method comprises
bringing a sealed container carrying a single medicament dose into the
inhaler by means of a movable inhaler member, a so called slide. A user has
access to the slide in a first, protruding position. The slide comprises at least

one matching receptacle designed for a particular type of dose container. An -



5 advantage of the invention is that the user has access to the slide, but
no access to the internal parts of the inhaler, whereby unintentional
damage or contam nation of sensitive parts is avoided. Pushing the slide

i nwar ds i nW® 2005&0Khal er body, the notion ends in a secd¥d/SE28¢5046348d
position. Pushing the slide is done preferably by hand or optionally by a
motor. The dose container is thus brought into the inhaler. The user
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retract gfle time the particles of the dose are exposed to the atmosphere before they
are entrained into inspiration air is only a split second. When the slide
reaches a second, fully retracted position, the dose has already been
delivered. Preferably, however, the slide cannot move from the first position
unless a sufficiently strong inhalation is already in progress. Thus, the
transport, container opening and dose delivery are carried out in a single
user-initiated action. In _this way, the dose is exposed to the atmosphere for
a minimum time, in fact only for the duration of a complete dose deiivery.
The exposure of the dose to the atmosphere is consistently short every time

and actually less than the inhalation time itself,

In a further aspect of the invention, illustrated in Figure 2a, 2b and 2c, the
slide 15 is provided with at least one matching receptacle 16 for a selected
type of single dose container 33 in a protective casing 41. Only the defined
selected type of dose container 33+41 can be inserted into the receptacle.
After the dose has been delivered the slide remains in the second, retracted
position until the user activates the slide, such that it comes out of the

inhaler 12 carrying the now spent empty container. The user removes the



position until the user activates the slide, such that it cones out of the
I nhal er 12 carrying the now spent enpty contai ner. The user renoves the WD
2005/ 120616 PCT/ SE2005/ 000843 6 spent contai ner 33+41 and di scards it.
Pushi ng t h&&P08&2081% hout contai ner back into the inhal HCHRPEELI0PHE

I nhal er shut. The user may activate the slide as needed when the tine
cones for adm nistering a new dose. Thug, the user needs never to have
access to the inside of the |nhaI er. According to the present invention,
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described in a flow chart illustrated in Figure 1. nmovabl e i
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fully reidegcted position by a latch mechani sm so that it cannot nove
until the latch is released by any suitable neans, e.g. a spring |oaded

pushbutton. Preferably, when the slide is rel eased it will come out of the
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be fitted. A new, selected
design makes the manufacturing simple and very little can go wrong with

the inhaler in the hands of a user.

A particular method is described in a flow chart illustrated in Figure 1. A
movable inhaler member, constituting a slide, being in a normal, fully
retracted position inside the inhaler body, is activated in an optional step
100 by e.g. a pushbutton accessible on the inhaler. Preferably, the slide is
held in the fully retracted position by a latch mechanism, so that it cannot
move until the latch is released by any suitable means, €.g. a spring loaded
pushbutton. Préferably, when the slide is released it will come out of the
inhaler automatically, i.e. without further assistance from a user, into a first,
fully protruding, dose loading position, step 110, where the slide is ready to
accept at least one dose container. If the inhaler has been used before, it is
possible that a spent container is still held in at least one receptacle in the
slide and must be removed before a new one can be fitted. A new, selected
container of the correct type may now be snapped into the matching
receptacle, step 120. Preferably, the container snaps into place and remains
firmly held there, with no possibility of moving relative the slide. In a

particular embodiment of the present invention, on condition that a user has



contai ner of the correct type may now be snapped into the nmatching
receptacle, step 120. Preferably, the container snaps into place and
remains firmy held there, with no possibility of noving relative the
slide. In WOa¥130eMl ar enbodi nent of the present inventiRSA/SEZAOSEEHRHBt i on
that a user has 1 WD 2005/120616 PCT/ SE2005/000843 7 started an

i nhal ation, step 130, the slide is now#jpushed inwards into the inhaler,
step 140, bringing the container with it. As the container enters the
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In a preferred embodiment according to the disclosure, however, it is
advantageous that the bringing of the slide with a dose container into the
inhaler is synchronized to a commenced inhalation, such that the time
during which the dose is exposed to the ambient atmosphere is minimized.
Obviously, the container must be opened before a stream of air can access
the dose. Preferably, the container starts to be opened at a predetermined
point along the stroke made by the slide. A stream of inspiration air is
directed into the container as it is being opened, whereby the air-stream

gains access to the enclosed dose.

The disclosed method must be adapted to the particular type of dose
container, which has been selected for insertion into a particular, adapted
dry powder inhaler. For instance, the receptacle in the slide, firmly holding
the dose container, must be adapted and matched to the container type.
Naturally, the piercing or opening members and the flow elements inside the
inhaler must also be adapted for the container type. Thus, the air flow

resulting from an inhalation is directed by proper channeling into the dose



The di scl osed nmet hod nust be adapted to the particular type of dose

contai ner, which has been selected for insertion into a particular, adapted
dry powder inhaler. For instance, the receptacle in the slide, firmy

hol di ng t MO YBF&20664nt ai ner, nust be adapted and mat ched RG/SERE0FWAREI ner
type. Naturally, the piercing or opening nenbers and the flow el enents

I nside the inhaler nust also be adapteq for the container type. Thus, the
air flow resulting froman inhal atlon I's directed by proper channeling
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nmechani 4 e B1¥dth  actuation blocks the bringing of the

slide and container into the inhaler until the user applies at least a

m ni mum sucti on power to a nouthpiece of the inhaler. For instance, a
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as creating particle aggregates and making aggregates more difficult to de-
aggregate when sucked up and delivered to a user of the inhaler. Minimizing
the dose exposure to the atmosphere may preferably be done by
implementing a breath actuation mechanism in the inhaler. The breath
actuation blocks the bringing of the slide and container into the inhaler until
the user applies at least a minimum suction power to a mouthpiece of the
inhaler. For instance, a pressure sensitive flap may be arranged to open
when the applied suction is strong enough, thus letting air flow into the air
channels of the inhaler, which are in fluid connection with the mouthpiece.
When the flap opens, the blocking of the slide is removed and the slide may
be pushed into the inhaler while the inhalation is in an early stage of

progress.

In a further aspect of the present invention a damper mechanism is attached
to the slide. In a particular embodiment the damper device provides a first
counterforce counteracting the slide motion out of the inhaler body after the
slide has been activated and released from its fully retracted position. The

slide motion out of the inhaler may optionally but preferably be governed
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the slide into the inhaler is kept reasonably constant.

. Disregarding the cost aspect, a motorized drive system may replace the
spring mechanism and optionally the dampers and/or the manual pushing
force prévided by a user. This version of moving the slide may e.g. be used
where a user has physical handicaps, which restricts or excludes manual
use of the device. As a person skilled in the art will realize, the driving force,
necessary for driving the relative motion of the slide in and out of the
inhaler, may come from any type of power source, e.g. electric, hydraulic,
pneumatic, spring, mechanical or manual by a user. However, hand
operation by a user is normally preferred, because it offers a low cost, simple

and safe administration of any type of inhalable dry powder drug.

In another embodiment, however, when a dose container is selected, which
is not suitable for concurrent transport, opening and dose delivery, the
disclosed method and device may be adjusted to comprise the bringing of the
container into a position in the inhaler where the container may be kept in
an unopened state prepared for later delivery. Preferably, a movable inhaler

member, e.g. a slide, is used for bringing the container into this position and



necessary for driving the relative notion of the slide in and out of the

I nhal er, may cone from any type of power source, e.g. electric, hydraulic,
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|nhal ers allow much |onger tines between subj ecting the selected dose to

t he anbl ent atnosphere and an actual inhalation of the dose taking place.
Sone prilBragpther 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, by the influence of
the ambient atmosphere and especially moisture, the dose may decompose
rapidly, such that when the user finally gets round to inhaling the dose, it
may have deteriorated seriously. The user will then unknowingly get a

smaller therapeutic effect than intended.

Generally, dry powder medicament doses need to be protected by an
enclosure not only during storage, but also when inserted in an inhaler
where the dose and its enclosure are kept in a ready state for delivery in an
inhalation at a point in time decided by-the user. 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
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of the C&Bo%'eae{o’ & Stmosphere and minimizing the time during which the dose-is
subjected to the ambient atmosphere after opening of the container are

therefore important aspects of inhaler and dose container design.

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 3 illustrating a
sealed dose container 33 in a protective casing 41. The container encloses a
dose 23, illustrated for the benefit of the reader, although the dose is located
under a seal 31. Containers providing high quality high barrier seals, such
as a pod, are particularly suited for use of the present invention. High
barrier seals require a pushing force of considerable strength to power
opening of the seal. The hand operated slide provides ample power to
overcome resistance from the sealing, as opposed to many prior art inhalers.
See Figure 4 illustrating a pod carrying a sealed container in a perspective
drawing. Figure 4a shows a secaled container 33 (seal 31} put into a
protective casing 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 metered dose inside the container 33 under a seal 31,
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Natural ly, using a new type of blister pack, a so-called pod, as a

particul ar enbodi nent of a seal ed dose container, is to be preferred in an
appl i cat i oWO 20p¥t26t6he present invention is to be put to RESHRE2BENM4uUre 3
illustrating a sealed dose container 33 in a protective casing 41. The
container encloses a dose 23, illustragted for the benefit of the reader,

al though_the dose is located wunder_a seal 31. Containers providing high

qual i ty frgkheabenefit ufaithe serder. aBigurgodc alushates cal Gony siew cof the use
of the pé%}gé}t cbﬂ%ﬁ%ﬂﬂ'ﬁ‘ig&lggﬂrbba”i er seals require a pushing force of
I'e é ng top r

consi dera tre openi ng of the seal. The hand operated
slide provides anple power to overcone resistance fromthe sealing, as
opposed to many prior art inhalers. See Figure 4 illustrating a pod

car ryi ngHawesale dne oRraselr InKeRtigs, spactalpe advaniageouslyube nglﬁdvﬁoa

sealed c i . I i Lve. casjn 1. t f or
Cheer 11 GO bESES padts By LAbS R, BBEEEHI . TSR JRIGHR i
carri er / stnhajynese ahé disdlo@a:&e%ﬂaaapﬁhgoag. eFhdh Yhe ROMIAInERKEAGSURD Be
nmet ered dose | nside the container 33 under a seal 31, WD 2005/ 120616

PCT/ SE20eis7tsh gysing the gpurae obaneying Wie epataingnéromm giadimg position tat es

a front yi f cal.ly t ai 4 n.F.Qure.4b. wevelr he, pr esent
Mventi it s Resion AR BUsERRS IR sk or B B BR Bt oI Hacke
and capstdritaindrr gizriatdeleciedrRirsese. Phdh edaptatiba isastill REYh#S thd BEope of
di scl osure by adapting e.g. when the container seal is to be opened during

t he court®é Bfeses)i myentivrs ohnphiective oh the paessniginpmyitionistte make tae

i tion.and i ng_how it d to th ticular t f .contai
Phat 1 o HERCRRERR hilie bt R CRRETRLS Ardf RVERY Gih e HitseSnniB8oRs' (e
present dhbtenks OposéblPbiegt iy emalket e ii%{dﬁ%ﬁﬂ)lei ENHOdet &0 BBKR thE

time between_ opening of the container and delivery of the dose inside as
short asopdaBics| witheat: eomarencing aposdidiagonodf aheinkalation tpbrokee off

contai nef WAy FIRY MR thiAHA WR8r Wwin 8P 1bA0PLE 400 $nBE YR O f

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.



prematurely for any reason, then the user will at |east be aware that
a-full dosage may not have been delivered. In cases where the nedi canent
dosage is controlled by the user, a single dose dry powder inhaler is
preferred, because the user may then sel dét a dosage anong pre-netered
doses, which is well adjusted to the situation and condition the user is
pin. It will be understood by those skigiadnjd the art that various
nmodi fi cations and changes nmay be made to the present invention without

departing from t fhemethagpel réthrodng timbiof rexpesighef nmednb&whhdrﬁmm&dddaeal s.

13 CLAIMS 1.enfig%ed hAdy d o yr e, of medi cal owder
dose enclosed in a sea%g%r gotg%éegg%%dgﬁegr&t g‘é%ﬁ%fe ‘im%ﬁrﬁl‘?é‘ﬁﬁ’étr%o’}‘wc ioh
connect i on \M’lﬂh agn inhrdation i dnsadfl desed udge ausingly dosd Rgyepeder iyalpewder
i nhal er, pys . shapping the dose container into a matching

receptacle of a noveabl e. inhaler nember, a slide, being in a first,
protrudi ng posi t $EAEDIRY tehdone z:pnga.lanrmﬂp ofmatchialgatdceptans of apﬂﬁ:l‘a}bmwf

the slide ba‘fxlfhélgfﬂlerﬁﬂ%? é%ﬂﬁéeﬁeﬁ %mattheté:h-rgﬁ% ?B osi ti. n of slide into a

second, retracted posit wher efi- Sal %Post“ 851 i de back into
the inhaler bri nwcbn@lldl@gmant af nﬂtalginmdaaﬂlg/puﬁhmﬂeoﬁm diitkabadl Mot he
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and preferably |ess
reached the second position.

2. The method according to claim 1, further comprising releasably locking
the dose container in its matching receptacle, such that it cannot move
relative the slide,

3. The method according to claim 1, wherein the slide is moved from the
first position into the second position in less than 5 s and preferably less
than 2 s.

4. The method according to claim 1, further comprising activating the slide
when in the second, retracted position inside the inhaler body, whereby the
slide is released and permitted to extend out of the inhaler body into the
first, protruding position, the motion out of the inhaler optionally not
requiring assistance by a user.

5. The method according to claim 1, further comprising restricting the
motion of the moveable inhaler member with a breath-actuation mechanism,
which requires suction to be applied to a mouthpiece of the inhaler wherehy



|

4. .The nmethod according to claiml1, further conprising activating the slide
when in the second, retracted position inside the inhaler body, whereby the
slide is released and pernmitted to extenﬂlﬁout of the inhaler body into the
first, protruding position, the notion out® of the inhaler optionally not
requiring assistance by a user. 5. The nethod according to claim1, further
conpri si ng r estedtain minitden swRtibapréfsirRcH0MERDE R LAE@ LRIorERAB S0 br @

br eat h- act uat jon_mechani whi ch requires suction to be applied to a
nmout hpi ece of eh%o‘fer?‘ﬁgel ‘éﬁ‘%ﬁfé?‘@ﬁ‘g’e’i&m;’e@é'ﬁ‘t ai n mini mum suction pressure

. has to be exceeded before the notion of the noveabl e i nhal er nmenber can

"not nore tha

begin. 6. The,nethod according t.o claiml, further conprising providing a
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force, such that . the speed of the notiqn. is kept generall
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of the inhaler q§§§ fromthe second poSition into the tirst position.
The nethod ac¥6?t RGSHEBcl ai m 1, further conprising adjusting the speed of
t he noveabl e nenber, such that the tinme for pushing the noveable nenber
fromthe fir%; pogition to the second position is not less than 0.2 s and
-2 Shegnethod pggordingte sidinng, 13id | iabeler, frghem epmpoising @i ng
openi ng the dpsig &P Bbakdehe Wistoh N7 HAVERR BuiTRFBE inhaldt bBay SRGRMhe
retracted position or. , in close proximty to the second retracted position.
10. A slide dF8¢REPPHHoRnintihefingh resitioangeabl e dose contai ner har bouri ng
an encl osed, netered, dry powder nedication dose into a single dose dry
powder inhaler for securing quality of the delivered nedication dose,
wherein the $ i dEheaurthedcaneariing e olaim el Bysher sammriting adjustingithieal er |

speed of the moveable member, such that the time for pushing the moveable
member from the first position to the second position is not less than 0.2 s

and not more than 2 s.

9. The method according to claim 1, further comprising opening the dose
container when the moveable member is in the second retracted position or

in close proximity to the second retracted position.

10. A slide device for bringing an exchangeable dose container harbouring
an enclosed, metered, dry powder medication dose into a single dose dry
powder inhaler for securing quality of the delivered medication dose, wherein
the slide device constitutes a user-operated member of the inhaler,

reversibly moveable between a first, protruding position and a second,
retracted position in the inhaler, the slide device comprising:

at least one matching receptacle for a dose container;

a brake limiting the speed of the slide motion from the first to the
second position; and

a release for releasing the slide device from a latched condition in

the second, retracted position.



reversi bly noveabl e between a first, protruding position and‘a second,
retracted position in the inhaler, the slide device conprising: at |east
one matchi ng receptacle for a dose contager; a brake limting the speed of
the slide notion fromthe first to the second position; and a rel ease for
rel easing the slide device froma |atched condition in the second,
retracted position. 15 11. The slide device according to claim 10, wherein

the slide deyicaheqmpeidofedhc:aédiig ko tlapheMeRhdigid he notion of the slide
device fromthe first posjtion into the inhaler, the |atch is connected to

a breat h- act uatth® lifle SrEsE cRPYIrisae latea for prevapting dhe Hoaew af thmslide

nmechani sm rg&udd froth @1&%&9@85@0&' Mtﬁ@%h@l&rf"tﬁé%ﬂf& i@c&%&?&é‘@‘i@e&d by a
user applying a suction to a mouthpiece of the inhaler, before rel easing

the latch ~sHERth-RERAVON BACknisALoihe Jehalr the brsatiraghirtiormmerhanism de
devi ce accor fiyfgid® a%@:'t&i‘n”mnizﬂﬁhh%ﬁcﬁ%x’eééﬁ% fo ddi:”@ﬁéeed@&' ty %; uéelbr ake,

presenting a controlled count erforce bal anc a pushing force
ﬂn’élfwgn

driving spri#@plyisgchseetinn the weuthpiess ¢ edet, ibgfogerslaring ﬂ‘@dﬁﬁfant
13. The sli dﬁ&emaggn&gﬁpémlf% dvileRalOpedifr t her conprising a driving

spring is arranged for driving the slide fromthe second, retracted
position out of the inhaler body into a first, protrudlng position, the

spring is opiiengldacCamhtoefclidifly 3oPaaks 10 firfhdr EORpHRAR 20k ON-
B unit as a brake, presenting a controlled counterforce balancing a pushing
force by the driving spring, such that the speed of the motion is generally
constant.

13. The slide device according to claim 10, further comprising a driving
spring is arranged for driving the slide from the second, retracted position
out of the inhaler body into a first, protruding position, the spring is
optionally combined with a brake to limit the speed of motion.



