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FOR | NHALATI ON OF COVBI NATI ON OF DRUGS BACKGROUND OF THE | NVENTION 5 The

i nvent i orwoebatms2870 a dose unit for a dry powder inhal eCTaBIpo/HRBEYY: a
dose carrier including a plurality of pockets each adapted to contain a
dose of nedication powder suitable for inhalation, said pockets being
sequent M_Hmmmk BOSHIUK T8 IANDNRHAICER FOR INGALATION @IFIdGM BINATION T DRUGS
sequentially exposed to a flow of air for 10 successive I nhalations and a
pl urality of nedi cati on powder doses arranged in pockets of the dose
carrierg O%IDI%F,T Nv@@ﬁgﬁts of such dose units contain a nedication
dose i ncﬁ I ng a | east one pharmaceutically active ingredient
and ;at | east one excipient. It has already 15 been proposed to use a pair
of such_dose units in the same i ale and ecifically to provide
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first ON& §°'E“ﬁé‘ Ol EPRER G Rt qUsHally $EPOSed S AW Fndibror
phargracedtessled hatdtions dnagr edi ents stored in separate carriers. This is of
particular interest in certain therapies, for admnistering to the patient
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but stored separately for stability reasons. 25 However, it m ght be
desirable to adm nister to the patient not only the conbi nati on of the two
nmedi catTiypicaigyndiepockets oflsaoh daseeamitatdonediy, a oedication ddfsetihelutiing abikdrebdi on

powders, in case the two nedications nust be admi nistered at a different
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simultaneously. Such embodiments are for example described in WO 2005/002654 and

WO 2004/011070. In particular embodiments known from such references, the first
dose unit contains a first medication powder and the second dose unit contains a
20 second medication powder different from the first one, whereby the inhaler can be used
to deliver a combination of pharmaceutically active ingredients stored in separate
carriers. This is of particular interest in certain therapies, for administering to the patient
pharmaceutically active ingredients which must be delivered in combination but stored
separately for stability reasons.
25
However, it might be desirable to administer to the patient not only the combination of
the two medication powders but also, alternatively, only one of the two medication
powders, in case the two medications must be administered at a different frequency.
For example, it might be desirable to administer the first medication powder four times a
30 day (QID) and the second medication powder twice in a day (BID).

With the known dose units and associated inhalers, this cannot be achieved with a

single inhaler and the patient would rather have to alternatively use a first inhaler to

inhale the first medication powder and a second inhaler to inhale the combination of the
35 first and second medication powders.



single inhaler and the patient would rather have to alternatively use a
first inhaler to inhale the first nedication powder and a second inhaler to
i nhal e t wocomgiomsyi on of the 35 first sand second nedi caCiraRpovitesss. WO
2011/ 0042872PCT/ 1 B2010/ 052888 This nmethod is not only inconveni ent but al so
confusing for the patient, whereby it may increase the risk of incorrect
dosi ng.THis htethed & notgreg tinafnviehient e atsootortfosiaglfeethdsatisn whmerdbyoinethy
probl em and allow the delivery of a plurality of inhalable drugs for

combi ndCrepsd therels OBINCAreEdQSN f r equenci es” by neans of a single

i nhal ati on device. SUMWWARY OF THE I NVENTION 10 This is achieved by the dose
unit according to the invention, wherein the doses are regularly
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first enmbodi nent of the i1nvention, the dose carrier conprises a disc- 20

shaped supporting structure and the pockets are held in an annul ar

arrang I rting structure, said supporting structure being
adapt e%ﬁﬂ?é?@% @&E&%Q}S'unt ed in the dry powder inhaler so as to
sequentially expose the content of the pockets. Preferably, the disc-shaped

supporting structure includes an annul ar arrangenent of 25 through hol es
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ai r f | oWnedication powder.
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Each blank pocket may be an empty pocket or, alternatively, a pocket containing an

excipient powder.

According to a first embodiment of the invention, the dose carrier comprises a disc-

20 shaped supporting structure and the pockets are held in an annular arrangement in the
supporting structure, said supporting structure being adapted to be rotatably mounted in
the dry powder inhaler so as to sequentially expose the content of the pockets.

Preferably, the disc-shaped supporting structure includes an annular arrangement of
25 through holes and the dose carrier further comprises rigid inserts defining the pockets,
each of said inserts being slidably accommodated in the respective through-hole in a
storage position and is adapted to be displaced from said storage position into a
dispensing position projecting from the disc-shaped supporting structure wherein the
content of the pocket is exposed to the airflow.
30
According to a second embodiment of the invention, the dose carrier comprises an
elongated strip formed with successive cavities defining the pockets arranged along the
main direction of the strip.



30 According to a second enbodi rent of the invention, the dose carrier
conprises an elongated strip fornmed with successive cavities defining the
pocket s avoangéd4miong t he mai n di recti on of the strip. PCYMDB2010/052888

2011/0 : Pr , f |l e
and Sh%é%??@%ééﬁ%?%aggg\%ﬁg} 'gg@&ﬁ@ rslh%B%a{s;l '@é%ﬁ]m%aéb V@Sﬂg F;)('insbt he

dry powdeiptedhalber uswoandtin tlseqingzrpidvacﬂémneatmsseo bbetocwuwnttladi@/ éxXposeoiticet s.
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a dose ONte @ 78 POFK§idwWder and one bl ank pocket, whereby the pockets of
the dose unit are alternatively blank and inclusive of a dose of nedication
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20 formoterol, salmeterol, prednisone, prednisolone, flunisolide, triamcinolone acetonide,
beclomethasone, budesonide, fluticasone, ciclesonide, mometasone as well as salts

and/or solvates thereof.

Alternatively, the medication powder may include a combination of pharmaceutically
25 active ingredients, preferably a combination of a PB2-adrenoceptor agonist and a
glucocorticoid receptor agonist.

More specifically, said combination of pharmaceutically active ingredients may be a
combination of salmeterol xinafoate and fluticasone propionate or a combination of

30 budesonide and formoterol fumarate dehydrate.

The invention also relates to a pack including a first dose unit as described above and a
second dose unit for a dry powder inhaler comprising
- a dose carrier including a plurality of pockets adapted to contain a dose of a

35 medication powder suitable for inhalation, said pockets being sequentially arranged



such that the content of the pockets can be sequentially exposed to a fl ow
of air for successive inhalations and - a plurality of nedication powder
doses arrwoged/iomsthe respective pocketss of the dose carciraszmwoszssshat al |
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sal neterol, prednisone, prednisolone, flunisolide, triantinolone acetonide,
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salts and/or solvates thereof. 25 Alternatively, the nedication powder of
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airflow the respective contents of a pocket of the first dose unit and a
corr es9RBIS; pocket of the second dose unit. BRIEF DESCRI PTION OF THE
NGS WO 2011/0042875PCT/ 1B2010/ 052888 Preferred enbodi nents of the
invention will now be described in nore details, by way of exanple only,
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type adaptgdupadnsistirttp ofiipratropium, tiotropium, oxitropium, trospium, aclidiniums,
perenzepine, telenzepine, ephedrine, adrenaline, isoprenaline, metaproterenol,
phenylephrine, phenylpropanolamine, pirbuterol, reproterol, rimiterol, isoetharine,
20 carmoterol, albuterol, terbutaline, bambuterol, fenoterol, salbutamol, tulobuterol
formoterol, salmeterol, prednisone, prednisolone, flunisolide, triamcinolone acetonide,
beclomethasone, budesonide, fluticasone, ciclesonide, mometasone as well as salts

and/or solvates thereof.

25 Alternatively, the medication powder of the second dose unit may include a combination
of pharmaceutically active ingredients.

The invention also relates to a dry powder inhaler for administering medication powder
to a patient, comprising a pack as described above and means for simultaneously
30 exposing in an inhalation airflow the respective contents of a pocket of the first dose unit

and a corresponding pocket of the second dose unit.

BRIEF DESCRIPTION OF THE DRAWINGS



pack of dose units according to a first enbodi ment of the invention; Fig.
2 is an enlarged partial and schematic cross-sectional view of the inhaler
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medi catScal¢ AHLWHEr§P: and 15- Fig. 8 is a perspective view of a pack of dose
units according to a second enbodi nent of the invention, wth a peel able
lid of the dose carrier illustrated in an open position. DETAI LED
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the present invention which'is illustrated in Fig. 1,
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with referentRal@®nhis axis z. The inhaler 1 mainly includes a housing nade
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distribution of medication doses in; and
15 - Fig. 8 is a perspective view of a pack of dose units according to a second
embodiment of the invention, with a peelable lid of the dose carrier illustrated in

an open position.

DETAILED DESCRIPTION

20
Fig. 1-3 illustrate a dry powder inhaler 1 from which a patient may inhale consecutive
doses of medicament in the form of dry powder, said inhaler being of a type known from
the aforementioned patent application WO 2005/002654 and adaptable to a first
preferred embodiment of the present invention which is illustrated in Fig. 4-7.

25
In Fig. 1, the inhaler 1 is shown in a view exploded along a main axis Z of the inhaler.
This axis Z is arbitrarily represented vertical on the drawings but this orientation is not
supposed to reflect the orientation of the device in real conditions of use. Terms
depicting position or orientation such as “axial” and “radial” should be interpreted, in the

30 present description, with reference to this axis Z.

The inhaler 1 mainly includes a housing made of a pair of complementary shells 3a, 3b,
a pair of dose units 5a, 5b, a pair of supports (only one 7b of which is visible on Fig. 1)
defining an internal structure 7 (Fig. 2 and 3) for accommodating the dose units 5a, 5b

35 and a mechanism 9 operable by the patient to activate the inhaler.



35 and a nmechanism 9 operable by the patient to activate the inhaler. WO
2011/ 0042876PCT/ 1 B2010/ 052888 Reference being nore specifically nade to
Fig. 1, tWwe2houmizsg conprises air intakes formed of aperCunBmiv/ns2ssse shel |'s
3a, 3b constitutive of the housing. Only the apertures 1la fornmed on the
shell 3a are visible on Fig. 1. The housing 3a, 3b further includes a 5
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pharmaceutically active ingredient should not be considered as a 20

"medi cati on powder dose".
In the present patent application, the expression “medication powder dose” should be

understood as a dose of powder which is suitable for inhalation by a patient and which

includes at least one pharmaceutically active ingredient. Typically, as specified in the
15 preamble of the present description, the medication powder is made of a blend of

particles of one or more pharmaceutically active ingredient(s) with particles of one or

more excipient(s). Such formulation is often designated as dry powder formulation. In

contrast, in the context of the present description, a dose of powder containing

excipient(s) but no pharmaceutically active ingredient should not be considered as a
20 “medication powder dose”.

The pharmaceutically active ingredient according to the present invention may be
selected from any class of drugs which is suitable to the treatment or prevention of
diseases, disorders and conditions by inhalation. Example of such diseases, disorders
25 and conditions include for example allergic, inflammatory and/or respiratory disorders
such as rhinitis, sinusitis, asthma, wheezy infant syndrome, bronchiolytis, bronchitis,
bronchopneumopathy, nasal polyps, chronic obstructive pulmonary disease (COPD),
pulmonary emphysema, acute respiratory distress syndrome (ARDS), cystic fibrosis,
interstitial lung diseases, pulmonary fibrosis bronchospasm, lung hypersensitivity,
30 exacerbation of airways hyper-reactivity consequent to other drug therapy, pulmonary
hypertension, pneumonia, pulmonary embolism, tuberculosis, common cold, influenza,

pharyngitis, lung cancer, etc...

The pharmaceutically active ingredient(s) according to the present invention may thus

35 be selected from numerous classes of medications such as for example glucocorticoid



The pharnmaceutically active ingredient according to the present invention
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salbutamol, tulobuterol formoterol, salmeterol, and other B2-agonists such as e.g.
those described in WO 04/032921, WO 05/080313, WO 05/080324, WO
05/090287, WO 05/092840 and WO 2007/010356 as well as salts and/or

solvates thereof;

25 - compounds having a dual muscarinic antagonist and 2-agonist activity such as
e.g. those described in WO 2007/107828 or WO 2008/041095;

- Glucocorticoid receptor agonists such as prednisone, prednisolone, flunisolide,
triamcinolone acetonide, beclomethasone, budesonide, fluticasone, ciclesonide,

mometasone as well as salts and/or solvates thereof;

30 and dual or triple combinations thereof.

Prior to use in a dry powder formulation, the pharmaceutically active ingredient should
be presented for administration in a size suitable for delivery by inhalation. This may be
achieved by controlled crystallization and isolation of the pharmaceutically active
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flavours, such as menthol and levomenthol, or sweeteners, such as saccharin or
20 saccharin sodium, may be added to those formulations of the invention intended for

inhaled/intranasal administration.

The excipient powder that may be used in the context of the present invention is made
of particles having an average size that is less than 200 pm, preferably less than

25 100um. More preferably, the excipient powder is made of particles having an average
particle size that is comprised between 10um and 80 pm, still more preferably between
15 and 60 pm.

According to a preferred embodiment, the medication powder dose according to the
30 present invention comprises one or more pharmaceutically active ingredient selected
from muscarinic M3 receptor agonists, 2-adrenoceptor agonists and/or glucocorticoid

receptor agonists as herein before described, and lactose as the excipient.

More preferably, the medication powder dose according to the present invention
35 comprises one or more pharmaceutically active ingredient(s) selected from ipratropium,
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I dzelfining the closed side of
the cup shape and provided with an external flat surface 27 which, in the storage
position, extends in the plane of a first side of the disc 21. At the open side of the cup
shape, the insert 25 has a peripheral edge 29 substantially extending, in the storage
position, in the plane of the second side of the disc 21. All the inserts 25 of a same dose

30 carrier 15 are oriented in the same way which means that all the inserts 25 have their

closed side on the same side of the disc 21.

Each dose carrier 15 also includes a pair of foils (not shown) respectively attached to
the first and second faces of the disc 21 so as to hermetically enclose the inserts 25

35 with the powder contained therein and protect the powder from any moisture ingress



Each dose carrier 15 also includes a pair of foils (not shown) respectively
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di spen%%‘%bggﬁééd on and provide individual paths for the inhalation airflow
bet ween alf I'ntakes 20 1l1la and an air outlet of the nouthpiece 13a, 13b
t hrough the respective pockets 17. On Fig. 2 and 3, for the sake of

clarit the internal structure 7 is schematlcal(%% re resen ed as a smgle
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proper extraction of the inserts 25 from their storage position into their dispensing
position and provide individual paths for the inhalation airflow between the air intakes

20 11a and an air outlet of the mouthpiece 13a, 13b through the respective pockets 17.

On Fig. 2 and 3, for the sake of clarity, the internal structure 7 is schematically
represented as a single piece although it is not in fact. As visible on these figures, the
structure 7 defines, for each pocket 17 of each dose unit 5a, 5b, a path 33 for the
25 airflow, with a section 35 upstream the associated pocket and a section 37 downstream
the same pocket. The downstream sections 37 of the respective paths 33 end up into a

common duct 38 to the outlet.

In the storage position (Fig. 2), an insert 25 is fully enclosed in the associated disc 21
30 and, in the dispensing position (Fig. 3), it projects from the disc so as to be integral part
of the walls defining the flow path 33 and expose the powder contained in the insert to
the airflow. On Fig. 3, the airflow associated with the dose unit 5a is referred to as Fa

and the airflow associated with the dose unit 5b is referred to as Fb.



In the storage position (Fig. 2), an insert 25 is fully enclosed in the
associ ated disc 21 30 and, in the dispensing position (Fig. 3), it projects
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for rotating together the supports 15 and the dose units 5a, 5b about the

axis Z with the operation of the |l ever 41 over a certain angular travel. It
wil | ba’rmprmreehiaaisadgtuﬁaﬂso provided asthanbhrsl, amlrffagtuscahédmvméeli; Ineesmihgheth 1,
the dose units b5a, t he supports 7a, 7h an he nmechani sm 9 are encl osed
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i nha urther cénprise a nout hpi ece cover shown rotatab
suppormedabyammdammaMMng 3a 3b so as to be dlsplaceable bet ween a storage
position, wherein it 25 covers the nouthpiece 13a, 13b and the | ever 41
thereby preventing access thereto and operation of the inhaler, and a use
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Starting froma neutral initial position, | ever 41 1s activated,

it seqentdbathe supports 7a, 7b and the mechanism 9 are enclosed in the housing 3a, 3b,
20 the lever 41 extending out of the inner compartment defined by the housing so as to be

handled by a user.

The inhaler 1 may further comprise a mouthpiece cover (not shown) rotatably supported
by the housing 3a, 3b so as to be displaceable between a storage position, wherein it
25 covers the mouthpiece 13a, 13b and the lever 41 thereby preventing access thereto and
operation of the inhaler, and a use position, wherein it leaves free access to the

mouthpiece and the lever.

Starting from a neutral initial position, when the lever 41 is activated, it sequentially
30 (i) rotates the supports 7a, 7b together with the respective dose units 5a, 5b
over the angular spacing between two successive pockets 17 so as to place
one fresh pocket of each dose unit in correspondence with the respective
prodger 45 and then



30 (i) rotates the supports 7a, 7b together with the respective dose units
5a, 5b over the angul ar spaci ng between two successive pockets 17 so as to
pl ace onewbnestmopscket of each dose unit in corresponderCE/IBR0LH0328E8
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i nhal ati ons. Different versions of the first enbodi nent of the invention
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arrangenment such as described for 25the dose unit 5a in reference to Fig.
1, a sequence of pockets which are alternatively blank B and inc| usive of
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Different versions of the first embodiment of the invention are shown on Fig. 4-5,
20 wherein packs of two dose units suitable for use within the inhaler 1 are as described
above.

In the version of Fig. 4, the pack 105 includes
- a first dose unit 105a having, in an annular arrangement such as described for
25 the dose unit 5a in reference to Fig. 1, a sequence of pockets which are
alternatively blank B and inclusive of dose of a first medication powder X; and
- a second dose unit 105b having, in an annular arrangement such as described
for the dose unit 5b in reference to Fig. 1, a sequence of pockets all containing a
dose of a second medication powder Y, preferably different from the first
30 medication powder X.

A “blank” pocket should be understood, in the present description, as a pocket which
does not include a pharmaceutically active ingredient. A blank pocket may be an empty
pocket but it may preferably be a pocket containing an excipient powder (such as

35 lactose) without pharmaceutically active ingredient, whereby the inhalation effort and



A "bl ank" pocket should be understood, in the present description, as a
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nmedi cati on powders each may include a single pharmaceutically active
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62- adr enoceptor agoni sts such as ephedri ne, adrenaline, isoprenaline,
nmet apr ot erenol , phenyl ephrine, phenyl propanol am ne, pirbuterol, reproterol,
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sel ected fromthe group conSisting of glucocorticoid receptor agonists such
as predni sorapheQOpeecaﬂrsacnaime isopievdiide, nnetaawmtmemé pbemngreperine,

gg%? 2522233321%\,&@ 6@%@@&‘%@ tﬂlﬁbl@%ff%r'" Cr]'leepro erof | ﬁrerl] ero |soe(ﬁ|13€r?r9em geear’moterol
albuterol, terbutaline, bambuterol, fenoterol, salbutamol, tulobuterol formoterol,
15 salmeterol, and other p2-agonists such as e.g. those described in WO
04/032921, WO 05/080313, WO 05/080324, WO 05/090287, WO 05/092840 and

WO 2007/010356 as well as salts thereof ;

the second medication powder Y includes a single ingredient selected from the

group consisting of glucocorticoid receptor agonists such as prednisone,
20 prednisolone, flunisolide, triamcinolone acetonide, beclomethasone dipropionate,

budesonide, fluticasone, ciclesonide, mometasone as well as salts thereof.

In a second illustrative example corresponding to another preferred embodiment:

the first medication powder X includes a fixed combination of two
25 pharmaceutically active ingredients, the first one being selected from the group
consisting of P2-adrenoceptor agonists such as ephedrine, adrenaline,
isoprenaline, metaproterenol, phenylephrine, phenylpropanolamine, pirbuterol,
reproterol, rimiterol, isoetharine, carmoterol, albuterol, terbutaline, bambuterol,
fenoterol, salbutamol, tulobuterol formoterol, salmeterol, and other 32-agonists
30 such as e.g. those described in WO 04/032921, WO 05/080313, WO 05/080324,
WO 05/090287, WO 05/092840 and WO 2007/010356 as well as salts thereof
and the second one being selected from the group consisting of glucocorticoid

receptor agonists such as prednisone, prednisolone, flunisolide, triamcinolone
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di spense two difterent medi cation powders X, e sanme in r at
di fferent frequecongsting bEtiotropium, bromlde

With the configuration depicted with reference to Fig. 4, it is made possible to dispense
two different medication powders X, Y with the same inhaler at different frequencies, the
20 medication powder Y being dispensed at twice the frequency of the medication powder
X. It is thus made possible, for example, to dispense the medication powder X twice a
day (in combination with Y) and the medication powder Y four times a day (including

two times in combination with X).

25 In the version of Fig. 5, the pack 205 includes
- a first dose unit 205a having, in regularly repeated manner, a sequence of two
blank pockets B and one active pocket including a dose of the first medication
powder X; and
- a second dose unit 205b with all pockets active containing a dose of the second
30 medication powder Y.

It is easily conceivable that this configuration allows dispensing the pharmaceutically
active ingredient(s) of powder Y with a frequency which is three times the frequency of
dispensing of the pharmaceutically active ingredient(s) of powder X.

35



20 nedi cation powder Y being dispensed at tw ce the frequency of the
medi cation powder X. It is thus nmade possible, for exanple, to dispense the
medi cat i onopowdwu2sX twi ce a day (in copbination wth Y)pamdBhe/0szesh cati on
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In the version o he “pac € unit

havi ngwhereiegaichr bycKetpsfathedfinst mamerulana sangencentofias Wo thleasdc g kensildy and
one active pocket including a dose of the first nedication powder X; and

a secorirafae; @ CTEASRANMING PPCKRTacially,2RacRs eRelipm Agths aeme Atouse
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configuration al I'spensing ft harmaceuti cally active 1 ngredient(s)
of powdehalerilliulsteatedeguidrigy 1wBi provided hthat theregradigerd r 4o uarec yadapted to

di spensing,.of th har paceuti cal | ctive ingredient(s) of powder X. WO
2011/ OGHDH RPN B BN e eSHonOHIY REHREBns of Fig. 6 and 7, each dose
unit has two annul ar arrangenents of pockets wherein each pocket of the
first annular arrangenent has, in the second annul ar arrangenent, a

cor r espoiil Mgrsprchleltigr adthel packsyticisgludesr ef rom at t he same angul ar

| ocation. |t shouyld be d that.such dose units are suitable to be used
within the § ﬁrﬁﬁg‘f’g‘? uﬁ'lt ?’@55%&%'%19-9 g. 1-3 provided that, the prodgers 45

ar ejadapt ed t oo siiffutieanpeushynlibF SarrafgerhéRt, c Whigs pigndhad radieket sutehmotthe
version of Fig. 6, the pack 305 includes: a first dose unit 305a

conprising: 10a iafrangenanis@ sAaueree A raliejeaively iankpacketnd eadi aclive
out er most a”angga%ﬁﬂéts c‘iﬁﬂ&%@&% Oocffdo%to%f\frgf r\ﬁ%wcagbﬁ;bi&m%%%ﬁts B and
C ose

active pockets e rAcTusive 0 of 'a tirst medrcation powder X1; in
the second anngl an ther asgeme:nannuM ctrangehfent) adhieth | ig thenewdiztly innermost
arrangenment, only active pockets each inclusive of a doggl %1; a second

n'gf

15nedi cati on powdErangement, QBYoReHVEoRACKRF €a§05HCUSHS! P S€ Ph & BRCANG st

anniy ar arrange dicﬁ‘éi"t}r? olGel R§- radial ly outernost arrangenent, only
acti've pockets each Inclusive of a dose of a third nmedication powder Vi;

- a second dose unit 305b comprising:

o in the first annular arrangement, which is the radially outermost
arrangement, only active pockets each inclusive of a dose of a third
medication powder Y1;

20 o in the second annular arrangement, which is the radially innermost
arrangement, only active pockets each inclusive of a dose of a fourth

medication powder Y2.

It will be appreciated that this configuration allows dispensing the pharmaceutically
25 active ingredients of the powders X2, Y1, Y2 at the same frequency and the
pharmaceutically active ingredient of the powder X1 at half this frequency, in
accordance with the following repeated sequence:
(i) dispensing of the combination X1+X2+Y1+Y2,;
(i)  dispensing of the combination X2+Y1+Y2.
30
In the version of Fig. 7, the pack 405 includes:
- a first dose unit 405a comprising:
o in the first annular arrangement, which is the radially outermost
arrangement, a sequence of alternatively blank pockets B and active

35 pockets each inclusive of dose of a first medication powder X1;



20a in the second annul ar arrangenent, which is the radially innernost
arrangenent, only active pockets each inclusive of a dose of a fourth
nmedi cat i oNvopowdeu28Y2. It will be appregpated that this ecmfByueeizngn al | ows
di spensi ng the ph r c I r t t 5

Yl, Y2 at the sarr@1 e%géér)\'g@ %%dﬁghaa%r@%maéc}g’utlégﬁllé g{ @glaﬂ%ﬁﬁ i CR

t he powder X1 at dnedrigetierg, far sgueane of nalternatividy dgank tpockbss Bolahdwaom/e
repeat ed sequence: g% di spensi ng of the conbi nati on X1+X2+Y1+Y2; (ii)

di spensi ng of thdo& PRA @ﬁ'%ﬂﬂr‘ﬁd@e gbafirst; medigatian @R\A@Ierliﬁ?g the blamne
pack 405 | el udeiockdiel of e, 4 BhndReng BER Shdlany skl ol e of
sequence of al terthatflrsteialyabgernénlpeudzteﬁlsatBem‘rd pacrtmNMcBﬁpcreprmdlagquockets
i ncl usive of dos first nmedicatio
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the radially innej@Redtivaly @I9XTEIHg X sequence of alternatively blank
pockets B and active pocKets each 1nclusive of dose of a first medication

powder X2; teheedsindrdossowked@Stompesiwgcond arrangenment bei ng angul arly

offset fromthose_ o he fir arr.an nt suc that ach ir_of

cor r espondi ng podkel® rI5h, eHATeroRLARGRTERE P s thf afRoBitKelenhli®n
actijve pocket, a'drﬁr?g@?ﬂétﬂ' YW Betive p’mle?éZeacﬁ mel@@rvé 80%E deskt o @5kird
conpri si ng: in the rst annul ar arrangenent, which is the radially

out er nost 10ar r ampRAieAHoON pAwvden¥ii ve pockets each inclusive of a dose of a

third o in the second annular arrangement, which is the radially innermost
arrangement, only active pockets each inclusive of a dose of a fourth
medication powder Y2.
15

It will be appreciated that this configuration allows dispensing the pharmaceutically
active ingredients of the powders X1, X2 at a first frequency and the pharmaceutically
active ingredients of the powders Y1, Y2 at a second frequency which is twice the first
frequency, in accordance with the following repeated sequence:
20 (i)  dispensing of the combination X1+Y1+Y2;
(iv)  dispensing of the combination X2+Y1+Y2.

In all the above-described configurations, the doses of medication powder of the first
dose unit are regularly distributed in the pockets according to a sequence of identical

25 groups, each group including at least one blank pocket and one pocket containing a
dose of medication powder.

With reference to Fig. 8, a second embodiment of the invention will now be described
which relates to an inhalation device of the type disclosed for example in the patent
30 application WO 004/011070. With this device, combination of medicaments can be

dispensed from a pair of dose units including elongated and flexible strips.

As also schematically represented on Fig. 8, which shows a pack 505 of dose units
505a, 505b in accordance with the invention, a typical dose unit 505b suitable for use

35 within such inhalers comprises a dose carrier in the form of an elongated strip 515



medi cati on powder Yl; in the second annul ar arrangenent, which is the
radial ly innernost arrangenent, only active pockets each inclusive of a
dose of awbaortde42sedi cation powder Y2. ;45 It will be appceaBaueds28$sat this
config I h - | of
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in accordance with the foll ow ng repeated sequence:
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modi oath e BYBER S oo emr Br it e 40 SaoBESEE Al B shabed nife

I nvent vaAdiNg! dnd'9¥a PR A48T, i A |M\F‘|‘éI6Pof & 2 Mmﬁﬂfrbﬁhﬂ)@bbﬁmﬁ@m‘?@t
the type di Sclosed for exanple in the patent 30 application WO 004/011070.
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505p) poRRelscarcsOededes i dhinhdfationvaloon, a typical dose unit 505b
suitable for use 35 within such inhalers conprises a dose carrier in the

formof an elongated strip 515 WD 2011/00428717PCT/ 1B2010/ 052888
Likewise, the other dose unit 505a of the pack 505 shown on Fig. 8 is adapted to be

used in an inhaler of the same type, in association with the dose unit 505b for

dispensing combination of medication powders.

15
In accordance with the invention, the first dose unit 505a includes an arrangement of
successive pockets along the main direction A, said arrangement comprising
alternatively a blank pocket B and an active pocket including the first medication powder
X.

20

The second dose unit 505b of the pack 505 according to the invention includes an
arrangement of successive pockets along the main direction A, said arrangement

comprising only active pockets including the second active powder Y.

25 Like the configuration shown on Fig. 4, the embodiment of Fig. 8 allows dispensing of
two different medication powders X, Y with the same inhaler at different frequencies. In
this specific example, the medication powder Y is dispensed at twice the frequency of
the medication powder X, the medication powder X being dispensed in combination with
the medication powder Y.

30
It will be appreciated that, irrespective of the type of inhaler and the type of associated
dose carrier, the invention provides means to achieve a dispensing of different
medication powders at different frequencies with one single inhaler, according to a

repeatable sequence.



formed wth successive cavities 517. Said cavities 517 that define pockets
for containing inhal ati on powder are arranged along the nain direction A of
the stri pvoB11/0Ds7dose unit 505b al sojgonprises a |id eheaB2B@4s2848 ch is

initially sealed to the strip 515 i to hernetically close the
pockets and whi ch can be peel ed apa;%ﬂ\g%the strip 515. 5 The el ongated

strip 515 associated with the lid sheet 524 is suitable to be shaped into a
wi ndi ng and adapted to be, in an inhaler of the type known from WO
004/ 011070, step by step unwound and advanced along the nmain direction A

whi l e the %6 tﬁ'l?i?%r asgﬁt o-d& iRRQBF Eéﬁlb?fgiln .peel ed apart fromthe strip

515, wher eby e conte successli ve ockets can be exposed to an
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only active pockets including the second active powder Y. 25 Like the
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bei ng di spensed in conbination with the nedication powder Y. 30 It will be
appreci ated that, irrespective of the type of inhaler and the type of
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one si mgh@lyipokckéer, according to a repeatable sequence. WO 2011/004287 18
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3. A dose unit according to claim 1, characterized in that each blank pocket (B) is a
pocket containing an excipient powder.

20

4. A dose unit according to any one of claims 1 to 3, characterized in that the dose
carrier (15) comprises a disc-shaped supporting structure (21) and the pockets (17) are
held in an annular arrangement in the supporting structure, said supporting structure
being adapted to be rotatably mounted in the dry powder inhaler (1) so as to

25 sequentially expose the content of the pockets (17).

5. A dose unit according to claim 4, characterized in that the disc-shaped supporting
structure (21) includes an annular arrangement of through holes (23) and that the dose
carrier (15) further comprises rigid inserts (25) defining the pockets (17), each of said

30 inserts being slidably accommodated in the respective through-hole (23) in a storage
position and is adapted to be displaced from said storage position into a dispensing
position projecting from the disc-shaped supporting structure (21) wherein the content of
the pocket is exposed to the airflow (Fa).



1. A dose unit for a dry powder inhaler conprising: 5 - a dose carrier (15;
515, 524) including a plurality of pockets (17; 517) each adapted to
cont ai n awvoasa/mf2smedi cati on povvder supgabl e for inhal atconB2eviesgocket s
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that t fef Iawe@emk%sg@rr@?g AP5Y the Dtadd diracione(pH i itee st e cor di ng to a
sequence of identical groups, each group including at |east one bl ank
pocket (B) and one pocket containing a dose of nedication powder (X; X1,
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characterl zed 1n that the dose carrier (15) conprises a disc-shaped
supporting structure (21) and the pockets (17) are held in an annul ar
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the respective through-hole (23) in a storage position and is adapted to be
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10. A dose unit according to claim 9, characterized in that said single pharmaceutically

active ingredient is selected from the group consisting of muscarinic M3 receptor

agonists or anticholinergic agents, 2-adrenoceptor agonists, compounds having a dual
20 muscarinic antagonist and 2-agonist activity and glucocorticoid receptor agonists.

11. A dose unit according to claim 10 wherein said single pharmaceutically active
ingredient is selected from the group consisting of ipratropium, tiotropium, oxitropium,
trospium, aclidiniums, perenzepine, telenzepine, ephedrine, adrenaline, isoprenaline,
25 metaproterenol, phenylephrine, phenylpropanolamine, pirbuterol, reproterol, rimiterol,
isoetharine, carmoterol, albuterol, terbutaline, bambuterol, fenoterol, salbutamol,
tulobuterol formoterol, salmeterol, prednisone, prednisolone, flunisolide, triamcinolone
acetonide, beclomethasone, budesonide, fluticasone, ciclesonide, mometasone as well
as salts and/or solvates thereof.
30
12. A dose unit according to any one of claims 1 to 8, characterized in that the
medication powder (X; X1, X2) includes a combination of pharmaceutically active

ingredients.



6. A dose unit according to any one of clains 1 to 3, characterized in that
the dose carrier conprises an elongated strip (515) formed with successive
cavi ti es Wb2@)1/mefs7ni ng the pockets arpg@nged al ong the mairnBziie/esssson (A)
of the  strip. 7. . - UnNi rag n L.aLm &, araat eri y at
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ingredients is a conbination of a 2-adrenoceptor agonist and
gl ucocorticoid receptor agonist. 5 14. A dose unit according to claim13
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25 17. A pack according to claim 15 or 16, characterized in that the medication powder (Y)
of the second dose unit (105a; 205a; 505a) includes a single pharmaceutically active

ingredient.

18. A pack according to claim 17, characterized in that said single pharmaceutically
30 active ingredient is selected from the group consisting of muscarinic M3 receptor

agonists or anticholinergic agents, 2-adrenoceptor agonists, compounds having a dual

muscarinic antagonist and 2-agonist activity and glucocorticoid receptor agonists.

19. A pack according to claim 18 wherein said single pharmaceutically active ingredient

35 is selected from the group consisting of ipratropium, tiotropium, oxitropium, trospium,



a dose carrier (15; 515) including a plurality of pockets (17; 517) adapted
to contain a dose of a nedication powder suitable for inhalation, said
pockets bwoOngiigeesential ly arranged sush that the contemrCTaB2oves2pgscket s
can be i.all t fl i F . SLC jve .
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505b) a$eethaine siGreMeteral, natiuierdl o fefuvialnedbamiquieroy fengigrolygakgitamoback
accor dign j i i h ier i lan; of
tho 11 1 Q@0 e8! B Motorm) SHBEE! B0y bR ok ISR Tuffidiog tiscinsfone
(15;5 5Heptafide Heed@uetithsdos ebudegonid® Shuticasdhe, GCIBbonid6smontiabdnd as avaln
identical distrjbution of pockets (17; 517). 25 17. A pack according to
claim ﬁ%??tsf@,d’/%rh%l\éé}?%rﬂi‘%gﬁki n that the nedication powder (Y) of the
second dose unit (105a; 205a; 505a) includes a single pharmaceutically

active ingredient. 18. A pack according to claim 17, characterized in
t hat sa&i0d Aspaci acqsidingdoealaint 4d loy 180 chaneictarizedgn ddatethe medisalier pewder 6V t he

group ¢ I sLin f hOI Ny t or oni sts.or..anti chol i nergi
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ant ggonricste ditffedidAtsagoni st activity and gl ucocorticoid receptor agonists.
19. A pack according to claim 18 wherein said single pharmaceutically
active ingredient 35 is selected fromthe group consisting of ipratropium
tiotropju i | s - : 4 /

act i i oy P Rer For e b eaton RANARH TRl KREREY Caiihaa e,
met apr qplaek€n0b; 2Hie308; il 506) apbedidgotoopanohaf riaimei 1Htd 20 @ind meanst@y ol ,
rimterol, isoetharine, carnoterol, albuterol  terbutaline, banbuterol,
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sol vat ed théneeewfd dose20nit A Qg 120abr303h ;P 56bh).m 15 or 16, characteri zed
in that the nmedication powder (Y) of the second dose unit (105a; 205a;
505a) includes a conbination of pharnaceutically 10 active ingredients.

21. Dry powder inhaler for adm nistering nedication powder to a patient,
conprising a pack (105; 205; 305; 405; 505) according to any one of clains
15 to 20 and neans (9) for sinultaneously exposing in an inhalation airfl ow
(Fa, Fb) the respective contents of a 15 pocket of the first dose unit
(105a; 205a; 305a; 405a; 505a) and a correspondi ng pocket of the second
dose unit (105b; 205b; 305b; 405b; 505b).



