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The administration of medicaments by inhalation is carried out by using

inhalation devices (inhalers). A large number of such devices are
comprised in the state of the art. A large category of inhalers includes those
wherein the medicament is situated in a receptacle in the form of dry
25 powder and wherein the patient, by using the power of his/hers lungs,
creates a streaming of air which carries along the powder which is
subsequently inhaled through a mouthpiece. These devices are known as
dry powder inhalers (DPIs). The powder in said devices is either situated in
a container from where the required amount is measured using an internal
30 mechanism, or it is packed as individual doses in the corresponding
receptacles such as blister packs or capsules. The powder comprises the
active ingredient which in most cases is combined with one or more

excipients.
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mixture may occur, which may result in their decomposition. This outcome

in the best of cases leads to the decreased effectiveness of the treatment

as a result of the presence of smaller amounts of the active ingredients in

each dose, whereas in the worst cases it may become hazardous for the

25 patient since the decomposition products could not only be therapeutically

ineffective but pose a danger to the patient’s health. Furthermore, the

presence of a mixture of active ingredients creates problems with the

development of the appropriate pharmaceutical composition, since each

active ingredient has its own physical and chemical characteristics which

30 are not necessarily compatible with the corresponding characteristics of the

other ingredient. Consequently, the development of a pharmaceutical
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20 carries the powder. Then, the mixture of air and powder passes through the

second interior part of the mouthpiece and exits the device.

In order to use said device for the simultaneous administration of a
combination of medicaments, the single dose blister strips should contain
25 the mixture of said compounds, with all the aforementioned problems and

disadvantages.

The present invention enables the user to inhale simuitaneously a
combination of two medicaments, while it provides solutions to all of the

30 above-mentioned problems.
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simul taneously a conbination of two nedi canents,
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The present invention also provides a blister strip for the storage of a single
dose of a combination of medicaments, wherein said strip is comprised of a
base sheet and a cover sheet which are made of materials known from the
25 state of the art, such as aluminium, polyamide, paper, polyester etc. The
base sheet comprises an attachment formation and two cavities, each of
them comprising a different pharmaceutical ingredient. The attachment
formation is preferably a hole. The base sheet is sealed in the area around
the cavities by a cover sheet whose free end, while initially covering the
30 attachment formation, is folded 180 degrees creating therefore a pulling

tab, and enabling the user to expose the powders by pulling away the cover



them conprising a different pharmaceutical ingredient.
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by a cover sheet whose free end, while initially
covering the 30 attachnment formation, is folded 180
degrees creating therefore a5puIIing tab, and
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Anot her aspect of the present invention is the
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and two interior parts, the first of which is fixed on ?op of the other. The
upper part is generally of conical shape, and its top constitutes the exit of
the powder from the device, whereas its base is fixed at the top of the lower
part of the mouthpiece. Said lower part comprises at least one opening

25  which serves as the entrance of the inhaled air into it and two pairs of two
openings at its base, said base being the base of the mouthpiece which
touches the strip while at the same time covering completely the powder
containing blisters. The first opening of each pair represents the entrance of
the air into each blister and the second opening represents the exit of the

30 powder from each blister respectively. Each of the powder exit openings

constitutes also the base of a cylinder, which is positioned in a generally
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resnstance of the device is reduced. The resistance can be easily modified
by changing the size of the openings of the cover, while the remaining parts
of the mouthpiece remain unchanged, which means that the device of the
25 present invention can be manufactured and modified in a cost effective and
simple manner. According to the present invention, the two gaps may have
the same or different sizes. The size of the gaps depends on the properties
of each powder and on the group of patients that use the device. It is
generally preferred that the overall surface of the gaps should be up to
30 three times greater than the surface of the opening(s) for the entrance of

the air into the lower part of the mouthpiece. It is more preferred that the
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20 for inhalation. The user then inhales the powder and by lifting the
mouthpiece from its basic position in order to replace the used strip, he

verifies that he has inhaled the entire amount of the powder.

The present invention exhibits significant advantages compared to the state
25 of the art. Since the two pharmaceutical compounds do not come into
contact prior to the inhalation process but only after they leave the cylinders
of the mouthpiece, they do not interact with each other and therefore the
possibility of decomposition as a result of such interaction is eliminated.
This means that the device of the present invention provides for the
30 possibility of simultaneous administration of a far greater number of

medicament combinations since it allows the simultaneous administration of
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i nhal es the powder and by |i$ting the nouthpiece from
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devel op two different pharmaceutical conpositions, so
that the end product contains the best possible

conposition.for_each 5 active ingredient. Hence the
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invention. Brief description of the _drawn 15
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present invention. Figure 2 shows the blister strip

support surface of the inhalation device. Figure 3
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20
Figure 4 shows the lower part of the mouthpiece of the device.
Figure 5 shows a single dose blister strip according to the present
invention.

25

Figure 6 shows the manner by which the blister strip is placed in the device.

Figure 7 shows a vertical section of the mouthpiece and the air flow through
it.
30



20 Figure 4 shows the | ower part of the nouthpiece of

the device. Figure 5 shows a single dose blister strip
waemonziiey to the present invention. 25 Fi gurECBGRRMS00026

the manner by which the blister strip is placed in the

device. Figure 7 shows a vertical section of the

nmout hpi ece and the air flow through it. 30 WO

2007/ 129127 PCT/ GR2007/ 000026 9 Detail ed description

of th .Idr vvin§ Fi gure, 1 shows an exanple of a dry
pOV\E«gEE—%aSﬁ%LI &M@kﬂ{aﬂ@aﬁt able for the
si mul t aneous adm ni strati on of nore than one

h t | 5 ds, wh in the powder is
pacKBHS PRSI SHAERRSGH i deb el toa: eica sgble for

andihehesimularcaud SRMIIKISARIP dFSffora M4H heh& CBhdrMacedtical
bl i ster strl support surface (B) and a strip storage

RonpRPRPHIGE Vgreimihe pewderels rackeg 18 bp dilistesuof singlg Bpse
(i gisig s¥apsc AP P alf i Hcffhrisds g&m@ag‘g £)°h\oRSter

as an attachnent point, two cavities

whi eifip sepReHEERsedB) Bad B strip @to@g@fcon*rp@rtmant (C). and

gui des (4) for the correct alignnment and firm

pl acenent of the strip. The m)uthpi ece (A is novably

j oi hiezl btistet beipssypgportt swetack 4B (fiddire 2) rcoarpises taoprdtiusion (1)

140 o BB o b on S, b 58 L e, 15, o

Fi gmo@nﬁn@dma\sthanblmﬁpbfe thef smmmﬁdﬂ Buities @g Cfof dhe gcdrﬂact
t he Present t|on ece conp rlses t hr

e
mai @ man#ﬁ%m esmeHt 02&?% Str'(p5) hemt&hp'@ﬁ% (Dhisi Bhyably
pl aeRedito the §ur§62#i SurfBidel (BY. IhedénBaiaiyi f@Pthe%]Qc);érﬂ&t of the

internal parts (6 and 7). The external part
con§ifip gb@emvwﬁemen@wtsyleﬁ% (A)dp litetremtits hrasic ptsitione

q1gair into the device. The upper internal part (6) is

Figure 3 shows an example of a mouthpiece according to the present
invention. The mouthpiece comprises three main parts: The external part
(5), which the patient places in his mouth during the inhalation, and two
internal parts (6 and 7). The external part (5) comprises an opening (8) for
20 the entrance of the air into the device. The upper internal part (6) is
generally of conical shape and is accommodated at the inner walls of the
external part (5). The top of the cone (6) represents the exit of the powder
from the device, whilst its base is fitted to the top of the lower part (7). The
latter part comprises two openings (9 and 10) for the entrance of the air into
25 it, and two pairs of two openings (11, 12 and 13, 14) at its base. Two of the
openings (11 and 13) constitute the entrance of the air into each powder
containing blister and the other two openings (12 and 14) the exit of the
powder from each of the blisters. The openings for the exit of the powder
(12 and 14) bear a sieve, which is optional according to the invention, and
30  which prevents the particles that are larger than the desired size to pass

through the mouthpiece. These openings (12 and 14) represent also the



generally of conical shape and is accommodated at the
inner walls of the external part (5). The top of the
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device, whilst its base is fitted to the top of the’

| ower part (7). The latter part conprises two
openings (9 and 10) for the Ontrance of the air into
25 it, and two pairs of two openings (11, 12 and 13,

14) at its base. Two of the openi n (11 an
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of t he i sters.
Thwhmpelmamg!wd openihgs EH8) aanﬁ9)tth@U|§b\Mdlé¢h theltwoagiinders ( (15

bear e
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nou ese open 1 4 I
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t Wehat ¥highél feSoldPpat () bassed) as & ih exghined hiemdin hblbivy

| arger than that of the lower part (7). The top of

t he Iovver part (7) is sealed by a cover (17) which
be%é e§@ 'b'n&%r @4!? @§Ge1s) conpriReg wésecbhéme(zm)vxmd a

cylln ers Eass As it is clearly denpi

10i n cf)v&ymf@eﬂ(Zé‘t)h'éhg.bg@e sheat{2h) @ﬂy’gﬁnq@ an @ti%cw fyjngﬁ@n
l(ilg'g%e tSB%@ 6@9#}3%@&8@ @a{)te{?\% fWRSHIRErS \(232 %MH'Z?)ﬂeéach of

gaps are forned
t hmm;ghcanrnama aadifferent pharofacenisahcompoyed. e ease sheet (20)

borS b3 by %%gq%géﬁ SReet124) {rleﬂpés{rélglja?a‘z{ifodtﬂé%@é}s (22 and
corm I Hesfrec bas of feeadvel 80etawtich initi@lyceovers tledwute (21), is

o i T B SR T30 T oA g

t Wahd L&t Bréxpodd tngorddrs anlilirgf awayhitrehcavensheety24) from
di fferent pharmaceutlcal conmpound. The base sheet (20)
|st§%9@%ﬂﬁﬂﬁf3 {#)- cover sheet (24) in the area around
the blisters (22 and 23). The free end of the cover
sheet, which initially covers the hole

t hé?tgurg|6dsj'wmb§he1ragnmﬁ§@yé@§cn;w@aqlng{% dp%iagsftgrr 1'it_rla is placed in
ZOpU{Ahé %%ﬁr&n%@é]al?\wgngﬁ%eﬂﬂgoﬁéﬁhp%% %Bg%%nt fed from its
basic posmon the ho%e (21) of the strip |sepr>assseg ?hroggh the protru3|on (1)

of the support surface and each of the blisters (22 and 23) enters the
corresponding cavity (2 and 3). Then the user returns the mouthpiece to its
basic position and pulls the cover sheet (24) until it is detached from the

25 base sheet (20). In case that the user so wishes, he can lift the mouthpiece
from its basic position in order to verify that the powder is available for

inhalation.

Finally, and while the mouthpiece is at its basic position, the user inhales
30 the powder and then, by lifting the mouthpiece in order to replace the used

strip, he can check that he has inhaled the entire dose of the medicaments.



the base sheet (20). Figure 6 show the manner by which
the single dose blister strip is placed in 20 the
w0 pivahzstizon devi ce. Thus, after the nout hpi eceP¢EHERR@E1000026

lifted fromits basic position, the hole (21) of the
strip is passed through the 218 rotrusion (1) of the

support surface and each of tﬁe blisters (22 and 23)
enters the corresponding cavity (2 and 3). Then the

user returns the nouthpiece to its basic position and
pulls the cover sheet (24) until it is detached from

t heF%ﬁrebﬁ%ﬁoﬁlB%e\?erﬁé’é?)secﬁdh she mélahpibbe of iglire®and the air
wi shes, he can_lift the nouthpiece fromits basic
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nmout h piece 1s at Its basi c posi tion, the user 1nh

30 m@atlcmﬂomm\mantbﬁeqquatbxyamlmﬂ|t<n§16t sreond wylinsles eaditihe pair
Ordﬂo{#?ﬂfﬁggﬁb%%%vé%e‘é%ggnd ﬁlos?érp’ he can check that he

has | entire dose t he nedi canents. WO
2007/ 129127 PCT/ GR2007/ 000026 11 Figure 7 shows a

ver ct | th
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cyl TRéter a ﬁaﬂldi'ﬂ’tﬂ' tié\bir pa8éesOBfilighdRe bbaﬁmg‘ QVBIfot ﬂh@ entrance
second blister. The a| r enters the nouthpiece th %
oneoihe ﬁﬁﬂ'@tod'a%ﬁl'ﬂgs (2heamigsamst theGuer siuateq &n the blister

Spe@ZP 'edf tHE @Mﬂ‘ SandT RN miittHeOSO & (ahﬂ bdWderspReks ithrough the

exa 10 op penings (9 and 10) the air enters

t heOPQﬂm 1;?&@" the exiof theepavsiar fremelbe. blistes indo the Qld'lnﬂﬁlbﬁ5
f 9 Al
151, Bpe g bR UKL B0 Ghhnd Bt ne o
awathat ketepoitelower padt(é panseshtirdighstheropeqt®) (18) anthenters
str e 0 .
¢ e SRR £an T i o 189 ghe FREuBLVESE ARE R Rer g s
fr ometctandhén @6pand g combiaed Wiihnttiem, cidsatind & rewl neixtues of air
t he u r .pa 6 t he ut h second p
of B BamAB ihich briBeine adRPlsae Thtiah e PheRag 25 1R the
20 hr eatg8 vidye tewamitngt édi8is Mmadowdt pars (7) carries away the powder
situated in the second blister (23), while a portion of it passes through the
opening (19) (not shown). Hence, the powders situated in the two blisters
(22 and 23) come into contact with each other for the first time in the upper
part (6) of the mouthpiece, just before they exit the device. The present
25 invention therefore ensures the simultaneous administration of a
combination of pharmaceutical compounds, while avoiding the

disadvantages of the prior art.



the upper part (6). This air neets the mxture of air

and powder that exits the cylinder (15) and is
w@ooebitzraelr wi t h .t hem creating a new m xture ofPEI/GR2@MH00026

powder which exits the nouthpiece through the opening

(25). In the 20 sane way, the air that enters the

| ower part (7) carries away 1%e powder situated in

the second blister (23), while a portion of it passes

through the opening (19) (not shown). Hence, the

povelgims situated in the two blisters (22 and 23) cone

into contact wwth each other for the first time in the

upper part (6) of the nouthpiece, just before the
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adm ni stration of two nedica rein
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whereln the stri surface npri ses
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POVSkrs %ﬁmp?étéw ntﬂebiéé\ﬁ%ﬁ) ccsr%gl}wrn aBI%t&“ (#58S ah) wherﬁln the

wherern t oi'ned to
st rsipgls ujmser h;hsmnrsﬂlap @o(‘rﬁylssso aal@aam@in.eett 80Xand e covergheet
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180 el ah poAE ARG R I R T Has bage feet S Padi@tieed
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t he cover sheet seals the base shee 0. a %
canwbieh deseivpred $8FOPHIRANIST SRRIFINIRG Alig ﬁf 9&355‘ @ﬁ@? ase
(20 W%b?céfeﬂ'hbzﬁl@llp futhbhalboniphiges td 'é@c§hﬂ’ﬂ§ﬁéiers(128§ agtfich
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r ecednfaiss & roediearenioniber thas e Pae ﬁgm@megtl@ﬁhez ﬁ@j blister (22)
26 haénc] r?ﬁ lhgis%vhen the device is ready for inhalation the base of the

mouthpiece (A) further covers the second blister (23) completely.

2. A combination according to claim 1, wherein the attachment point is
a protrusion (1) and the attachment formation is a hole (21).
25
3. A combination according to claim 1 or 2, wherein the mouthpiece (A)
comprises an upper part (6) and a lower part (7), wherein the lower part (7)
comprises at least one opening (9, 10) for the entrance of the air into it and
whose base comprises two openings (11, 13) for the entrance of the air into
30 each blister (22, 23) and two openings (12, 14) for the exit of the powder
from each blister (22, 23).



sheet (20) of the strip further conprises a second
blister (23) which contains a nedi canent other than
W b@7oezi2tont ai ned in the first blister (22) 20CHG#®2001/000026
that when the device is ready for inhalation the base
of the nouthpiece (A furthe{3 covers the second
blister (23) conpletely. 2. A™conbination according to
claim1, wherein the attachnent point is a protrusion
(1) and the attachnment formation is a hole (21). 25 3.
A conbi nation according to claim1 or 2, wherein the

nmouyhpi es eofrilinatiof Bych RNCIHIAPS! wRalein £8dh 8PéhiAg (12, 14)
| ower part, gzﬂ? wherei n the | owner gart (7). conﬁrlses

at 15488 ey WiscRmipr(om fie)bielsy (243 sorsiiiesdhe bres of a
air cyllhgj@r ¥15,al wHMIBIRIFATE of KRS £§ES tbWRe %F‘dg\;tic'&gﬁwe lower

é}ll, 1 % or the entrance of the air into
| i BaRépf thepmopthipiegad 7} ard whersimte top2f said) parb(7) isheealed by

T e T

accoyliidets (156, dBhipassS andivéhesein tbecizeopleaactgopdring 149, 19) is
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art of fhe nouthpiece (7), and wherein the to f said
1%5 (7)Ai°§"§)é%t'8ﬁ %fg?"r‘&‘i&/‘é'?'“zvv?7)"’?\ﬁrﬁ'eRh%é’é{g@ﬁt%}ﬂgce of
opethiengps(beBwedPihe yemirs (18] £d) dflige Edvr (¢3) AtPReylinders
(15 516) %gss a]?d Whertill(:ﬁn the size of each opening _
( 18(15, Jp) jshouldbe, up tonthres Himeai Hpmies thas thengurface of the air
"COr peSIRILS) l¢d r i (¥eTpaol '
accordi ngg)t (()ggcﬂ@Zif%n%:% ?/\rﬁﬂ:arﬁgei} #ﬁghheeé@\l/@?atﬁ? surf%ﬁ@&f the
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times greater than the surface of the air opening(s)
(9, 610) Aeembiatiemacesrdingdd ctdire Saiwhergin dhe barfacevafrthe gaps

par 7 ; %g hpi ece. 15 6. A conbination
acc%rl&itéé\ﬁ{)g%%aqrm F wherein the surface of the gaps
7. A combination according to claim 6, wherein the surface of the gaps

20  is up to one and a half times greater.

8. A combination according to any of claims 4 to 7, wherein the height
of each cylinder (15, 16) is such that its top does not exceed 50% of the
height of the upper part (6) of the mouthpiece.

25
9. A combination according to claim 8, wherein the top of each cylinder
(15, 16) does not exceed 20% of the height of the upper part (6) of the
mouthpiece.



is up to two tinmes greater. 7. A conbination according
to claim6, wherein the surface of the gaps 20 is up
wo eooonz@12and a hal f tinmes greater. 8. A combi naPCDAR2007/000026
according to any of clainms 4 to 7, wherein the height
of each cylinder (15, 16) isguch that its top does
not exceed 50% of the height of the upper part (6) of
t he nout hpi ece. 25 9. A conbination according to claim
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hei ght of the upper part (6) of the nouthpiece. 5 11.
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15 12. A single dose blister strip according to claim 11, wherein the
attachment formation is a hole (21).



