8 May 2006 1 Dry Powder | nhal er Exanpl e enbodi nents of the P RES 006
invention refer to an inhaler for the uptake of nedicanents In"the form of
dry powder and to specially designed single dose blister strips that are
used with the said inhaler. The inhaling devices currently used can be
separated into two categories: 1. Those where the pharmaceutical powder is
stored in a container out of which a neasured anount of powder can be

rel eased via specific nechani snms. EP0069715 for exanple, describes a
device in which the powder is neterediin given dosages through apertures

| ocated in a rotatable disc, these apertures being introduced into an

ai rduct or. channel through Wniﬁh l;;})iwrdmi.Is“hi 1r%pal ed, by rotating the disc. 2.
Those where neasured anmounts of lB’har nmaceuf i’ cal powder can be stored
separately in special containers. GB2242134 for exanple, describes a device
whi ch uses Examplk exibpdismerds pf fhe dedsemiimgnigonplefer & b ynhaitr foodlectgakeadh of whi ch
contai ns a midsemedts inne FEaneEky phideh afBn Heciliphakisdd sHR @devbgercontains a
chanber i n yhi 6l LD&eP bl Be badd inhi@4sed, an opening station which contains
means for peeling the two sheets or the strip apart, and an outl et through
whi ch the user can inhale the nedicanment. The major disadvantages of these
and ot her shhainhalingdexi¢es egreailzusedean ba septunted indetwosategvdts: vi sual |y verify

whet her he lhas fTeceiwhert thehphasmitcéitieal powder of stérbinmedhambmdtt of @kich b. t hey
function thrauely £ dGakEd dibeldabed BE HRBES Wehalilhs. 3PUERY ROR, Of the

exanpl e emhodi ts.of the present . invention s that the user can visually
check the ﬁrgaemspgeﬁc%gsc%%stah({eéwﬁ%ﬁi “c?‘“éﬂb??{? PPH Tﬁsemf)tfﬂi‘_egfrb?v%ff‘qu%s’. @f‘?“ﬁ prior to

i nhal at i on 2PENEs Jesied {p nfotaiblerdiss. thess apertures being introfisedinte Incdidl@8 the entire
dose of t hehameditoergbmhich aihiidnitaledstgirbigtingtieadigtevi ce nay be sinple to

man;Jf ac: Er e and gasy wiRrdPREBLE - ambifis Sﬁ%hﬁ&aﬁ@ﬁca@%oﬁ@é}rﬁéﬁ}l%dst%dt Blr _eet
parts: e . e powder s inhale e blister
strip suppgggﬁsb rl?ggegtal %%{a&%%hg r|4%B§ftfj?}reé‘%%%éﬁ%&‘r’?ﬁé%?&%‘j”&“ i°th house( s)
a | arge nuRbeFieT SHP; liwps & gty ofpockely Saelipgly Waichgonipes ediosecfed to each
ot her  and nredigarpnt whide pamibanhaled. Bpedseide coftnssugbpobdr iswhitlathe siipyis cont ai n an
at t achnment hpgked)tan opening station which contains means for peeling the two sheets or the strip

apart, and an outlet through which the user can inhale the medicament.

The major disadvantages of these and other similar devices are that a. the user cannot
visually verify whether he has received the entire dose of the medicament, and b. they
function through complicated internal mechanisms.

The advantage of the example embodiments of the present invention is that the user can
visually check the presence of the medicament in the blister of the strip prior to inhalation
and verify after the inhalation that he has received the entire dose of the medicament.
Additionally, the device may be simple to manufacture and easy to operate.

The device may be comprised of three parts: the mouthpiece, through which the powder
is inhaled, the blister strip support surface and the strip storage compartment(s), which
house(s) a large number of blister strips. The three parts may be connected to each other
and may be independently opened. The support surface may contain an attachment point,
-where the blister strip is attached with the help of an attachment formation; a cavity,
- which may accommodate the blister of the strip; and strip guides, which may secure the
proper and firm placement of the strip on the surface. '

The single dose blister strip may be comprised of two sheets that can be pealed away




where the blister strip is attached with the help of an attaghenbos
formation; a cavity, which may accomopdate the blister of the Strip; and
strip guides, which may secure the proper and firm placenment of the strip
on the surface. The single dose blister strip may be conprised of two
sheets that can be pealed away 8 May 2006 In from each other. The base
sheet may have a blister which contains the powder, and an attachnent
formati on which may fit to the attachnent point of the support surface. The
cover sheet may seal the base sheet aaly in the area around the blister.
The principle of use is that the user may securely attach the blister strip

on the attag su ar shee i ster by
exer ci si ng am?aglq RESE § ﬁﬂhe&&lgé S e& ek He e a %lhsg é”nf cf’nt?lﬂ%hjﬁlp?‘géeé’ran hhal e the
medi cament ,2tafereq |f?f”§1&1“3}1 W}é?]% ‘fn?y ﬁ%‘atth%ta?%n‘r@é’é o/ tbe seapert sgfes T8¢ dose.

Accordi ng tcoveaslfeﬁmwsaaéplebase@lﬁeetdm@mmmrmmmdttxehlétsw| s provided a device
for the inhalation of nedicanents in the formof dry powder, which are

stored in sjp ﬁﬁl@a%sa et L ut %eurelfﬂﬁaﬁﬁsa{sk&aﬁ? bt Bnddn | NC1 udes 2

nout hpi ece t ster
strip suppé}’r? et %ﬁl"B‘ﬁ”S & é% 15??”31’?’%%%%’1‘ lﬁi}:]f f?f"e %{‘e‘i}‘a\]}Fty whi ch
accommodat @gntethef b bhistesy inkaliths melipargpnt, ded finalin derify ghat hphas F@plagieth@ ompart ment .
Accor di ng testiradssecond aspect of the invention, there is provided a single
dose nedi carrent pack for use with a dry powder i nhal ati on device, which is

characteri an a cover s sheets being air
tightly sed cfP %3 to%ﬁrég%sﬁ%%ﬁﬁge nysh ?rhg'Fre '%%[Pd‘ga éigw‘s‘%%’é@“ealg?elf‘tf’?&é’?a powder
cont ai ni ng nt?ﬁi“%’f‘%‘Fs in e famn af dxgwider whigh Agsiosd, in sinaleidgse blisist stie cover

sheet coverbarickraizdids thatshimeltidea n mondhpictighlohghsttéch theygbwelanis inbaletbt aahed from t he
base sheet withiaOlk@Sstdp suppste Rirfate amamcﬁaes% a&&%m'mﬂ\@%ﬂﬁ i0RvitFheiE e 1 shows

di fferent l, e .of a er ure 2 shows the nout hpiece
of the dev:%"g”%"ggrﬁ“%bﬁg%d S“‘Bﬁ%‘ i S“’rag%gi{?é’ 5% WO 031082389

PCT/ GLt 02/ 00050
According to a second aspect of the invention, there is provided a single dose

medicament pack for use with a dry powder inhalation device, which is characterized by
a base sheet and a cover sheet, said sheets being air tightly sealed to one another, in that
said base sheet defines a powder containing blister and an attachment formation, and in
that the cover sheet covers the base sheet around the blister and can be detached from the
base sheet.

Figures 1 -9 depict examples of the invention.

Figure 1 shows different views of an example of an inhaler.
Figure 2 shows the mouthpiece of the device along with its component parts,




2 Figure 3 shows the part of the device that contains the arggy ?Qowgri ch the
'‘blisters are placed. Figure 4 shows the blister storage conmpar t ment .
"Figure 5 shows a single dose blister strip and the way it is put together.
-5 Figure 6 e process that reveals the powder in é;r? Fi gure
7 shows the oW %f? air and powder duying the inhal atlon]; %’gdéméosgﬂ gures 8
and 9 are urt exa | es  of. i.nhal ers based. o the of the
present Pfc?ﬁ F?%“l?fhg‘fze evtcﬁl t@ﬁ‘rcé)mf 8 af‘rffld g ib@be’etéls'ﬁ%?rts t he
art Bwith the surface on which the blister

th
sr?lrjl pp: ?;E‘ﬁ'&'& SPO dﬁetﬁ!?te ftf’r ‘f"“&’?f"f’ tstora art. C. The parts are

connect gd BUE C"""c?t Eﬁﬁeedhetrfy The mout hpi ece
(Fi gure 2) BUE R SABT ee aéa 1 locks in part 2 and

s‘er& of 23y ;‘B 5 b ‘rﬂ mrfr%éheelfef Par
art k 0 t t he mut hpi ece,
gnd may h aB‘%Fgrﬁr?rE’? & ppelep g g’halﬁﬁlbtaseﬂ ‘f" d’f}f‘f‘ﬁaéf*‘ ‘AR ta wrpder
base. The ‘P?S 8’? the cylinder has an openi ng 4 vr/m ch serves as the exit
of the po r. f the devi InS|de he c nder.there is tion 5,

whi ch “ﬁ@ alge i ‘gab)'aflu%ﬁ Al Ak £ tes by |W powder
cont ai ni ng art 9%y Rlister Strip g g'aé' dh 'S bR Eiomge 8L {- base of
part 2 is mﬁfl?éan’feﬁ o epe ‘ﬁa“ ‘Efr“fbﬁe%e“ ‘"ﬁ%ﬂﬁf‘ s also a cyI i nder, which

"~ has a W|de The nte i.or rt ed ers 7 and 8, by
an upri 1[f @Jf@ b S B ppiyl pandY, gﬁﬁ%f@@%*ﬁ@&f'ﬂf el (1 has
two hol'®s, f dividin art Hol e 11 may

each side
contain a %t]s‘f"g\?é’xm chﬂ‘ ek 2P nes afil§ @?Se artjcles.
é”“g E Rf;g@g ﬂgrf

'_M

Charber 7 Xt &i hﬂ @ widgfpas g }Blt% afﬁ oﬂﬁ"f"ﬁ dicAce 6.
Mo i1 mgw;%ggb ?%ftlefw OF? ersg]pﬁetaéw whw'e nhaled oA r% qr%;?eqé of part
esrnle | | o8 ! B of part B
e o 7o i, o P f?&gat’é.’“rﬁ'%t‘f‘%gﬁsﬁ)ﬁ&@%hsaf’ oty belh g
att achmentSUgeisfe, a cayi ty 14 which receives the blister of the strip, and

a syst em ofaris$ 1§ fsypicylander. yehichhas pewidef tone Top drtprar of @7 fpis divided in
chambers 7 and 8, by an upnight flat surface 9. The base of part 3 touches the blister. It

has two holes, 10 and 11, one on each side of dividing part 9. Hole 11 may contain a

25  sieve, in order to block the passage of larger particles. Chamber 7 contains hole 10, and
is blocked at its top with surface 6. Furthermore, chamber 7 contains hole 12, which
serves as the air entrance.

The single dose blister strip is placed on the attachment surface of part B (Figure 3). This

30 surface has a protrusion 13 that serves as the attachment point, a cavity 14 which receives
the blister of the strip, and a system of strip guides, 15 and 16 in the specific example.
The protrusion, the cavity and the guides enable the cormrect alignment of the strip on the
surface of part B and secure its firm placement during the use of the device.
The lower portion of part B can be used as a storage compartment for the blister strips.

35

O The strip storage part C (Figure 4) can be of various shapes, and may contain a grid,
- depending on the number of strips it accommodates, e.g. 30 or 60,

The blister stnp (Figure 5) consists of two sheets (Figure 5A) made of suitable material
40 e.g. PVC, aluminium, polyamide, paper, polyester, vinyl gum. One of the two sheets is
the base.sheet 17, which has the blister 18 that contains the powder, and the attachment
hole 19. The other is the cover sheet 20 that is fixed to the base sheet, e.g. by heat
adhesion, and air-tightly seals only the area around blister 18, as shown in the drawing
(Figure 5B, darkened area), Sheet 20 is then folded by a 180-degree rotation around axis

45  DE, revealing hole 19 and covering the flat surface of blister 18 (Figure 5C).

The process by which the blister-contained powder is exposed takes place in two stages
{Figure 6). :




The protrusion, the cavity and the guides enable the correctg g&a:){%ggnt of
t he str|p onthe surface of part B and secure its firm pl acene during
t he use of the device. The | ower portion of part B can be used as a storage

conpart nmen blister strips. 35 The strip storage igure 4)
can be of vRvaél ou%ﬂghapes and may congal nagrid, depenﬁgﬁékmﬁﬁ e nunber

A el LSS g e S
al um ni um tlhge éf uﬁg 9 s:g g‘t_ﬁ? é"“a'f'mf Fﬁé‘t sheet Sis
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around bl i S 18 as ! m§ %h dr.aw ng arkened, ar ea)
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The pro ess é’ﬁﬂ’é%geﬁgac“a place in
t Wo stages °{’I\§|p ﬁ?’é P@‘i‘?‘:@?ﬁ’é/ 00050 3 During

“Sves £ 39 (AL t?a;?% ’ %%lagn%gtaﬁ?&@&i%%*% bare 0.
I

the first ure e the nout hp| ec i open the user
secur es t?é’" %rtf‘ tb‘t"t\l\lHzl ié]éh‘b "'ﬁ' ? feA e 19
around prottysy 9!“ fh t he
oY e@’“’g ﬁieg eP‘ﬁEr‘Fh &"?%h
~ assi stance '{3 %l ﬂ_‘LTbO" r? tehé é't?n?g’ 'a& ‘° et BB) | the
user cl ose§ %t‘hr Hﬁf“ﬁ veie %“F daropghe
di rection RS Ei"s"'st:orrpl etely det ached. At this point and

cfnt ai ned | ‘s“"’fi’e‘@h’sr TR ‘gadesl Sehapt gopbfor tehal at i on

(BT gur 6C ‘Stefr? ‘P ’c O‘t ecﬁo‘:uhtqff&rreeéw%tﬁen Phwaicks

Fi nal | 5‘ferf5{° thffmth 1§ Y secpres e lstee Hisck  whet her
he has |nh ‘ viifachols 19 abgre qayity HhafimeagiveltFi gure 7)
the air th ‘?‘?"15’ é98“ @Ht" sbytat‘fé"”tyrmut hpi ece via the air openings,

and t hen egt ers._c anber throg%1 hole 12. Fromthere
ure 9 s OWS another embodiment of the invention. In this case, the attaching

25 component of the blister strip is formation 23 that is placed in the openings 24 of guides
15 and 16 of surface B.

after I|ft|n9 the rmi.élﬁ ece, the yser cgn verify that the powder

It is obvious that there may be variations relating to the shape and the positions of the
attachment point, the cavity and the guides on surface B, which can achieve appropriate

30  and secure attachment of the blister. All these dzﬂ'erent embodiments are also included in
the scope of the present invention.

A further embodiment of the inhaler would include its use through the nose. This could

be achieved by substituting the mouthpiece with the appropriate attachment,
35 :
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on and passing through hole 10, the air carries along the DQFHE%ZWQ%Ch IS
| ocated in 15 blister 18 and passing through hole 11 brings 1t to chanber
8. Fromthere and through formation 5, the powder exits the device. '
Anot her example of the invention is shown in Figure S. The attachnment point
for the blister strip on surface Bis cavity 21. The nout hpi ece A contains
proj ectlagfis22 whi ch, 20 when sai d nout hpiece is closed, enters cavity 21
and in this way secures the blister. In this case, the blister is placed
on surface B with hole 19 above cavity 21. Alternatively, blister strip

hol e 1P CO_HJ\ Aebite FEhaGRthIdONA &@h@ddﬁmeﬁtgwme%ﬁm@%@rﬁﬂ&k&t@f wﬁi&ho_ﬁié’mnt of
t he invention., I case, the attachin 5 caonponent of the blister

nthis, g 25
strip $1erefdp rilngle 098, Bisier stes. pPhacadenzediiféhad fdRFrdRs @ maythRigfeqd¥oudts and
16 of whith &kepBvddrtis iirhafidy aopiat AR a NS sHBYsuBBorY 8Lifadd WRRh ifdi@ldsngh to the
shape and the paositions of the attachnent point, the cavity and the guides
on surfECEMBNt BRiNk 7 caviy MR GECOIMMPERRT die PigieadtY skiPupwdes: (dh#eHiP of the
bl i st edtoradé ompesnenti ff erent enbodi nents are also included in the scope of
t he present invention. A further enbodi ment of the inhaler would include
its use through the nose. This could be achieved by substituting the
nmout hpz.ece A Inhalatiéh apiseLaEdordify & Elaph MEdHaracksrised i thad hdRitdbhMayit g6 4
Clains: 1. A device for the inhalation of nmedicanents in the formof dry
powder'S AP ¢ stored in single dose blister strips, characterized in
that it includes a nouthpiece through which the powder is inhaled, a part
wth blister strip,support surface i ch includes a attachnent point, a
Cavi t yP-uhi i BEEIREB et tp Sl Tiiheraclerspd fuihebe mairecst 1 o

contains a projection .

4, An inhalation device according to claim 1 characterised in that the single dose blister
strip is comprised of a base sheet which defines a blister that contains the powder and an
attachment formation, and a cover sheet which is air-tightly sealed to the base sheet in the
area around the blister and can be detached from the base sheet.

5. An inhalation device according to claim 1, characterised in that the

attachment formation is a hole.

6. A single dose medicament pack for use with a dry powder inhalation device, which

is characterized by a base sheet and a cover sheet, said sheets being air tightly sealed to
one another, in that said base sheet defines a powder containing blister and an attachment
formation, and in that the cover sheet covers the base sheet around the blister and can be

detached from the base sheet.

7. A single dose medicament pack according to claim 6, characterised in that the
attachment formation is a hole.

8. A blister strip support surface for a dry powder inhalation device, characterized by an
attachment point, a cavity which accommodates the blister and strip guid_es.



storage conpartnent . 2. An inhal ation device according to Cé§h§]506
characterised in that the attachnent point 1is a protrusion. 3. &h

i nhal ati on device according to claim 1l characterised in that the nouthpi ece
contains a projection . 4. An inhal ath on device according to claiml
characterised in that the single dose blister strip is conprised of a base

sheet ghi cha dglistenestrig fupbsitesuraat akorfiy RS didiM BOVWHBFacRiidedin tAEL AeMENt
formati and a cover sheet which is air-tightly sealed to the base sheet

n .
in théﬂgﬁh@S“HFHUﬁﬁaPﬁﬁnﬁppster and can be detached fromthe base sheet. 5.
An inhal ation device according to claim1, characterised in that the
attachnment formation is a hole. 6. A single dose nedi canent pack for use
with a dry powder inhal ation device, which is characterized by a base sheet
and a cover sheet, said sheets being air tightly sealed to one another, in
that said base sheet defines a powder containing blister and an attachnent
formation, and in that the cover sheet covers the base sheet around the
blister and can be detached fromthe base sheet. 7. A single dose
medi canent pack according to claim6, characterised in that the attachnent
formation is a hole. 8. A blister strip support surface for a dry powder
i nhal ati on device, characterized by an attachnent point, a cavity which
accomodat es the blister and strip guides. 8 May 2006 5 9. A blister strip
support surface according to claim8, characterized in that the attachnent
point -is a protrusion.






