WO 2011/ 064160PCT/ EP2010/ 067896 1 - Nebulizer The present invention
relates to a nebulizer according to the preanble of claim1 or 3. 5 The
starti ng Wwoi2nt1/deerc0t he present invention is a nebulizer PCT/ER3M0A6Td6 i N WO
2006/ 125577 A2. The nebulizer has, as a reservoir for fluid which is to be
atom zed, an insertable rigid container'Having an i nner bag containing the
fluid and a pressure generator with a drive spring for delivering and

atom zing 10the fluid. Preferably, the container is pre-installed in
nebulizer in the delivery state. BefoN% gﬂ&&g used for the first tine the
nebul i zer is conpletely closed. Thus, tR pre-install ed container is opened
by a delivery tube piercing a sealing and 15a septumto fluidically connect
to the inner bag of the container. By rotating the | ower housing part _of

t he nebul i zer'hehpregenty B1vepHppgekues e dpiebuliessraqcordingnioatly praanble0f be
sucked i nto @|HRNPHESSi on chanber of the pressure generator.

Si mul t aneously, the container is noved into the | ower 20 housing part in a
stroke mbvement within the nebulizer and when tensioned for the first time
t he cont ai neMhragtafimgpp@nc éor the pregént invebtse by @ehpleecilhgtetentWOn t he
| ower housin albdo ' t i Ner. ; I
wmmMnm%%@ﬁ%%ﬁ%ﬁ%%%ﬁ%%ﬁ%?@%@@gwﬁwﬁyﬁmd
in the pressat@nizhdnberinpertghle rigidesonsaipss hiagingyan Hener beg copidinggathg i s

25del i ver ed ?Tui@%ﬁ&daﬁggssﬁl%%%a%r %ﬁ?h%ﬂv@;sﬁ{i%g%%@m& fo &% Honfsgsol .

Wi t hout the use of prope t gas. bject o present 1hvention 1§ to
provi delt netg flgdk with mini mzed size even with pre-installed container.
30

Preferably, the container is pre-installed in nebulizer in the delivery state.

Before being used for the first time the nebulizer is completely closed. Thus,

the pre-installed container is opened by a delivery tube piercing a sealing and
15 a septum to fluidically connect to the inner bag of the container.

By rotating the lower housing part of the nebulizer the drive spring can be put
under tension and fluid can be sucked into a compression chamber of the
pressure generator. Simultaneously, the container is moved into the lower

20 housing part in a stroke movement within the nebulizer and when tensioned
for the first time the container may be pierced through its base by a piercing
element in the lower housing part to allow venting of the container. After
manual operation of a locking element the drive spring is released and the
fluid in the pressure chamber is put under pressure by the drive spring and is

25 delivered or atomized through a nozzle into a mouthpiece as an aerosol,
without the use of propellant gas.

Object of the present invention is to provide a nebulizer with minimized size
even with pre-installed container.

30
The above object is achieved by a nebulizer according to claim 1 or 3.
Preferred embodiments are subject of the subclaims.

A basic idea of the present invention is that even in its delivered state the
35 nebulizer has a closed container provided therein and the nebulizer is



The above object is achieved by a nebulizer according to claim1l or 3.
Preferred enbodi nents are subject of the subclains. WO

2011/ 064 WORCTI/M6PB010/ 067896 2 - constructed so that tIRETEPRIIQIONTSOG | S
opened inside the nebulizer before or during the first use of the
nebul i zer. This basic idea is hereinafte? talled al so "pre-installed
container”. This nakes operation easier as there is no need to open the
nebul i zer, insert the container and close the nebulizer. Mreover, 5
undesi rabl e Il r..d t i - [ t..handling
when inserti%éh@h%g%gﬁPaﬁ%@%ﬁ%é%“%ﬂﬁ%nﬁg%gFégéﬁfégé3%%3%?§p%§f??ﬁFﬁéﬁg IS
better oper atduonglthe dfret yseaef the nebulizposEhiplbesitadea hehewnadicnsalled abso
wrongly i nse“‘gféi%rﬁgalféﬁr@fn%iﬁ_@r"mmsg%&H?g@%tidﬁsﬁésﬁél‘)& tHPAGE AbdidR o a

first aspect present 1nvention, t nepul 1 zer conprises a conveying
el enent for ppandhwqbﬁlé%dwrrH@e@ﬁ@t%l&?ﬁt%%éhselthetrﬁ@%ﬁ- {CCht e,

the conveyi ngndesifEsle soslidd beddapard lile hobElizetaubéd by Hacs@addidmilingbut a
first closure .closin i i

.th I .outlet of th t.ai still, cl d.
Thi < ol osur e VETRRANEGEN ARl (Ruebt R Or et R Bbnghiicehen:
Thus, it is beBepopsiablonat eafEityamizes mpossitde fof thideomamdri todre wirdmglyhe
pre-install e%s%?t’éﬁ%r'b‘?ﬁeﬂw%%ﬂﬁs&!@{iidﬁﬁhé iﬁ§e?ﬁ8n. According to a second aspect
n

of the prese I nvention, e contarnef conprises a first closure and a
second cl osure which are both associated to a fluid outlet 20 of the

cont ai ngy f%&b@@hggotahﬁrsft h!&ﬁé&t Qﬂftﬁ@fareséﬁl ihb@ntﬁj&i,itﬁéhﬁbéﬁi’ér%onﬁﬁﬁse%%PO”d
or outer closure i.s already _opene q t he nebulizer in a first stiap, in
parti cul ar M@HV‘?BHQ%@J?WSH‘%/ R ﬁa}fﬁ%ﬁ heconmiednenthieneppifinger I dkn delign - at
Lgast part ihalsta_ye,-the |c|©ﬁi/d‘3§ing !a&rmp:iik areadyt ga@llyeinﬁmécaiﬂto tﬁtﬁgr(ﬁﬁmi?l_é't,l’tﬁ,ﬁ a
wever, the first closure |:s st Q in.this.state, .irst closure
o opened 1 adls! Qbnfig T e i Ay dush B8 chuol sl Qoseth Tpln by
before or duns npenbe duriyy fugbenfingehigomelfutliczepnvehing, clemens Ppossi bl & to
m ni m zgs the %Eﬁﬁleoﬂco ﬁqﬂﬁnﬁ?@%ﬂé ﬁﬁé ofith D ENR; AL %Gi'tl?ﬁ{eagl{eeﬁs&?l@ﬁ%'oﬂﬁﬁ %1” the
delivery state. [n particular, the present i1nvention | ows that a?’ ower)

housi ng part lbthe ¢elivespsiaéhul i zer can be pushed into or onto the nebulizer
or its housing further than in case of the prior art, so that the second

closure is already opened, i articular pierced,. in.the delivery state,
but the {1 rsepubneas eckend nterbabihe Tl tintiop, heroriBe SOLPTS
smal | er, in pafitst clolsare amd axeadnddcloeweivohichiane bbth asbtiaerdytosd dued dhdet t he
nebul i z accordi rL.Qr - 031/,06 P 067896 3
i R T
renoved. Thi outgyailosuredesiicedeapeaed byethatiabuliaeditherfeist stepr ov drticular
operational raldgRkdii -th%labﬁta?ﬂe?QmW tﬁu\é%%ﬁgkéleaﬂa?&%héﬁr— dtN& Beiengyused
or re-used in an undesirabl e or unauthorjzed manner. _

— closing the nebulizer to pre-install the container. However, the first closure

is still closed in this state. The first closure is opened later during a separate

25 second step inside the nebulizer before or during the first use of the nebulizer.
Thus, it is possible to minimize the size of the nebulizer with the pre-installed

container in the delivery state.

In particular, the present invention allows that a (lower) housing part of the
30 nebulizer can be pushed into or onto the nebulizer or its housing further than
in case of the prior art, so that the second closure is already opened, in
particular pierced, in the delivery state, but the first closure is still closed.
Consequently, the nebulizer is smaller, in particular in axial direction, in the
delivery state than the nebulizer according to the prior art.
35



5 1In particular, the nebulizer cannot be opened and a | ower housing part
cannot be renoved in order to replace the enpty container with a full one
i n an undeeiznablseisnanner. 10The conbi nati on of the pre- PaStERROIOD6TSONt ai ner
and the construction which nakes the contai ner non-repl aceable results in
particularly easy operation and high opeﬁatlonal reliability as the user
can only use the nebulizer as a single-use itemuntil the container is
enpty, and undesirabl e or unauthorized further use of the nebulizer
prevent ed by tai.n r
correspondlnéﬁgggggi tﬁ%?ﬁgﬁ%ﬁefqglﬁh %%ﬂ&%BQREFa |onéﬁgre |abFF8?F%%br t he
user can al scﬁemevestﬂmvegamfleadfetmﬂsmmperaticm @n@hﬁbnpetlmpreﬁechop@naeonal

phar macy, f otrel@AfR] il afto h@év&ﬁe'tﬁ@qﬁeﬁaﬁie‘pfrei@ldbeﬁ%we@ur»eqi%&eﬂ At the

sanme 20tinme prOV|d contai ner 1's made non-e&xchangeab

particul ar thedad ¢9eﬂn@§hﬁﬁ¥ﬂ%€wﬁb@hed by the user. Furt her

advant ages, features, characteristics and aspects of the present i nvention
wi |l becone ar.e fromthe. clains and the follown descrl ion 250f a
Dt ef erred erh RHGnay e aiARE ARTTotcpt i aid Wik ARG Bk dgnfa
schemati ¢ sebei ®mamfedaink noden Mehmmmxeﬂwumﬁ@Qn@nnummﬂrwmbdasthene3@Emg. 2a
schemati c Se%hh?ﬁnﬂﬂ@hﬂ@ﬁg t hrough 900 conpared with Fig. 1, of the known
nebul i zer in a tensione {ate; Fig. 3a schematic section of a nebulizer
according to the present invention in a delivery state with

a partly, cl ogad bousifagoansk ﬁ@"’bffelnfstzﬂﬂ&i tosfathdrofhd HeQsRRtusRAbAIWRIch WO
2011/064160PCT/EP2010/06789
makes the container non- replaceable results in particularly easy operation and

high operational reliability as the user can only use the nebulizer as a single-

use item until the container is empty, and undesirable or unauthorized further

use of the nebulizer is prevented by the fact that the container cannot be
15 replaced.

However, correspondingly easy operation and improved operational reliability
for the user can also be achieved if the container is pre-installed at the
pharmacy, for example, i.e. by trained staff, and optionally opened at the same

20 time provided that the container is made non-exchangeable, in particular the
nebulizer cannot be opened by the user.

Further advantages, features, characteristics and aspects of the present
invention will become apparent from the claims and the following description

25 of a preferred embodiment with reference to the drawings. It shows:
Fig. 1 a schematic section of a known nebulizer in a non-tensioned
state;
30 Fig. 2 a schematic section, rotated through 90° compared with Fig. 1, of

the known nebulizer in a tensioned state;

Fig. 3 a schematic section of a nebulizer according to the present
invention in a delivery state with a partly closed housing and
35 with a pre-installed, closed container;



Fig. 4a schematic section of the nebulizer according to Fig. 3 in an
activated or tensioned state with the conpletely closed housing and with

t he openewlocomtmmitrser ; and 5Fi g. 5a schematic section of PChEPR&EbObIs2€r
according to Fig. 4 in a non- tensioned state. In the Figures, the sane
reference nuneral s have been used for idéntical or similar parts, resulting
i n correspondi ng or conparabl e properties and l1l0advantages, even if the
associ ated description is not repeated. Figs. 1 and 2 show a known

nebul i zer 1 frop atom 2| ng, gnLhil gy BRAL SHbANLY. Ad@RYICEEC Ty &n
phar maceut i cal=conposition or the ‘|I1<e, I agranmat i cal yeshowy'in a
non-tensi oned state (Raivated antenstongdt datsi withdhe tcaneplétEiy cladpd hpweing

15nebuli zer 1 is constiyrciad th@()?@ﬁéd SlidheASn@ Portabl e inhaler and
preferably operates only nechani tal and/or Without propellant gas. Wen the

fluid 2, preferably a liquid, nore particularly a pharnaceuti cal

conposi t§ on, Hig nebul i Zechen@tica®kasnlof e (Eb@izetactGrdig feHig. WhinGnéan be
20 breathed in or inhatl ed bg a gser. Usually the inhaling is done at |east
once a day, nore parti ¢OPQPFYS@eral tines a day, preferably at set

intervals, depending on the conplain or illness fromwhich the patient is

fforina T 9 . . . A
contai nor 3 TSATETRUEE w aPRANAR] HihdlaRTNFRIBECA S Tbr 1SRALA Bie
reservoir fosimi fRagisd @swWhingh in scewepondatu| otz sempriadiler apiperti¢sheand

contai ngy 3 GADARhASS, dVe@MOUBLsQcidtbdldes#ipttonas hbY BoprdRet ance which is
sufficient to provide up to 200 dosage units, for exanple, i.e. to allow up

to 200 sprays or applications. A typical container 3, as disclosed in WO
96/ 06011 Al, Fi@l.dsal 9 shawvokue®n aicbaligeit 1 2or3tbmidifg m fluilh® wentdanern 3 is

substantial ly.cylindrical pr _cartridge-shaped and . on t he nebul i,zer, 1 has
peen opened TiEcie B, PRURFRELHECF RIORAGNoPh Y dficbMablaRiind iy
shown in a non-tensioned state (Fig. 1) and in a tensioned state (Fig. 2). The
15 nebulizer 1 is constructed in particular as a portable inhaler and preferably
operates only mechanical and/or without propellant gas.

When the fluid 2, preferably a liquid, more particularly a pharmaceutical
composition, is nebulized, an aerosol 14 (Fig. 1) is formed, which can be
20 breathed in or inhaled by a user. Usually the inhaling is done at least once a
day, more particularly several times a day, preferably at set intervals,
depending on the complain or illness from which the patient is suffering.

The nebulizer 1 is provided with or comprises an insertable container 3
25 containing the fluid 2. The container 3 thus forms a reservoir for the fluid 2

which is to be nebulized. Preferably, the container 3 contains an amount of

fluid 2 or active substance which is sufficient to provide up to 200 dosage

units, for example, i.e. to allow up to 200 sprays or applications. A typical

container 3, as disclosed in WO 96/06011 A1, holds e.g. a volume of about 2
30 to 10 ml.

The container 3 is substantially cylindrical or cartridge-shaped and once the

nebulizer 1 has been opened the container can be inserted therein from below

and changed if desired. It is preferably of rigid construction, the fluid 2 in
35 particular being held in a collapsible bag 4 in the container 3.



and changed if desired. It is preferably of rigid construction, the fluid 2
in 35particular being held in a collapsible bag 4 in the container 3. WO
2011/ 064 MSORCT/PB010/ 067896 5 - The nebulizer 1 conpripSEEPRIIOHETSAD]I Yy a
pressure generator 5 for conveying and ngbulizing the fluid 2, particularly
in a preset and optionally adjustabl e dosage anmount. The pressure generator
5 conprises preferably a holder 6 for the container 3, an associated drive
spring 7, only partly shown, a |locking elenent 5 8 which can be manual l'y
operated to r V, eylng
tube 9, a norﬁ1 ‘e ur%}\l%\}g ¢ %ggesap re?eerg aeﬁfeﬁ%ngg% Wg%tt(%lrn%f%]co%ﬁ/eﬁg e 12
for nebul i zi mgbuheang|the ﬂugi Enpartlaulﬁdwtlhm wesetrpd GNE)naHmadimbleado@ga xed
or held in thedepuirheSireduft dchbeydiol dfﬁm?n%&ﬁgretf%@tolfﬁ hengiaBy @Y Fdidrieube 9

penetrates into the co tal ner constructed so that
t he cont ai neCOBAMET 3 @NSREIAME Gierﬁ«sSPflﬁg dom Bépéfélry %Wﬁalaslo mgm?gment
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10 is nmpyed RBG&rHWARESShRYLE BonthBleARahYe &lchhfgeqdrive spring 7 and now
acts as a pressing ramor piston. This pressure Torces the fluid 2 through
the nozzle 12, whereupon it is nebulized into the aerosol 14, as shown in

Fig. 1. The msemqerdrﬁ@ s@m@?ets Hidley ca‘nstdmedphe hbnieess WAk tid c@adineboeimd

di scussed abqy uct or ralil t he
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converted in as aeroso 4 the oplets
aer odynam c dprBedbaeivaied aptensiopgd state.n, preferably 3 to 10 ',t| n.
Preferably, the generated jet spray has an angle of 20 to 160, preferably

Ceachi ng of TRETIS QecnSFpeh AP BLLeY ARRT pCGRAPY HT Spe B e sl the”

fluid 2 in the pressure chamber 11 is put under pressure as the conveying tube

20 9 with its now closed non-return valve 10 is moved back upwards by the
relaxation of the drive spring 7 and now acts as a pressing ram or piston. This
pressure forces the fluid 2 through the nozzle 12, whereupon it is nebulized
into the aerosol 14, as shown in Fig. 1. The preferred droplet size of the
particles has already been discussed above in the introductory part.

25
Generally, the nebulizer 1 operates with a spring pressure of 5 to 200 MPa,
preferably 10 to 100 MPa on the fluid 2, with a volume of fluid 2 delivered
per stroke of 10 to 50 pl, preferably 10 to 20 pl, most preferably about 15 pl.
The fluid 2 is converted into or nebulized as aerosol 14 the droplets of which

30 have an aerodynamic diameter of up to 20 um, preferably 3 to 10 pm.
Preferably, the generated jet spray has an angle of 20° to 160°, preferably 80°
to 100°. These values also apply to the nebulizer 1 according to the teaching
of the present invention as particularly preferred values.

35 A user (not shown) can inhale the aerosol 14, while an air supply can be
sucked into the mouthpiece 13 through at least one air supply opening 15.



WO 2011/ 064160PCT/ EP2010/ 067896 6 Preferably, the nebulizer 1 or drive
spring 7 can be manual ly activated or tensioned. The nebulizer 1 conprises
pr ef er ablwoaniwppep housi ng part 16 and an inner part 1PCRIEPeH0i0678p6t at abl e
relative thereto (Fig. 2) having an upper. 5 part 17a and a |ower part 17b
(Fig. 1), while an in particular nanualrﬁ'bperable (l ower) housing part 18
is releasably fixed, particularly fitted onto the inner part 17, preferably
by neans of a retaining el enent 19. Preferably, the housing parts 16 and 18
forma housing of the nebulizer 1. In order to insert and/or replace the
container 3 the housing part 18 can be detached from 10t he nebulizer 1 or

i ts housing. Préferdidusthegnplanlizersl oardrive spiieg ddcaielbst inasually nhévaipgeor

housing part 1ol rIYl'e,riﬁb‘d’hEé} i Eot ?1 gfef%rﬁﬁg%% hﬁ@ﬁ:ﬂrlﬁeﬁgﬁ:in(%?ﬁ%& 16Gndhs a

result the drive spri n%w tensi o means of a
gear or trandhilg8eoRartnot W 1@9 %mmt)a fq %V%Fhetr%t@ égd%} @Vm&ﬁm Hpper

t ensi oning t hartcobnd anae:ar 1&Vteﬁp@c@tve¢b§1€ugl Ly, \dﬁmvmﬂﬁplamtlbhlatrh@aﬁqan@n ner 3

d t t t d
Srate the dr peDl (egresT Potidcl dRaf arRorily gt h donusi iy e d FiReas
the cont ai netthSinrer qxavtem barekerablyoby tm;eansmglamdtamu@ e]emen(t A&n Prefiesibdned
position or %ﬂ@hsyaﬂg;&\r{s & 'a&ld 19 £ @fntar}?oﬁjsrlh f%ﬂé 'n'éguﬂ%%ﬂf’\’r’%r&é}eto

cont ai ner 3 execu or stroke nove €ensi onl ng

process and aﬂaﬁeirh@ld/w*erfmlm ﬂ@ﬁ SN siERs ek the hmtsmg)mrt A§ 0|@arhe detaghiedffepmb| y

forms a;fap- h&kgehAWREF 1hRUE MEsRALt and fits around or over a lower free
end portion of the container 3. the drive spring 25 7 is tensioned the

container 3 noves with its end portion (further) into the housing part 18
or towards t Theehoudiag aitheg eein, bmhbtsﬁe@ﬁelaﬁwattbolheﬁﬁmlﬁ hatsctﬂrg @artam

|1 t the h { , t t
o basaC o1 WS He VB A uRNERT 97 o il b BHRHE% B teshiln SRV sbPng 2" e oc)
t hereon wit histgiserreidnn icenriat mcmr’oyt heaoentfal gear Br HeleBISONt {00t
30with i& forubQs a'cﬁﬁ% hél‘aegg' tén&(ﬁ{mg%@%bﬁ{&mJMié‘ﬁwe'dw 1

may conprise a_ nonit vice coun S
axially downwards untll the contamer 3 assumes an end position as shown in

Fig. 2. In this activated or tensioned state the drive spring 7 is under tension.
During the nebulizing process the container 3 is moved back into its original
position (non-tensioned position or state shown in Fig. 1) by the drive spring

20 7. Thus the container 3 executes a lifting or stroke movement during the
tensioning process and during the atomizing process.

The housing part 18 preferably forms a cap-like lower housing part and fits

around or over a lower free end portion of the container 3. As the drive spring
25 7 is tensioned the container 3 moves with its end portion (further) into the

housing part 18 or towards the end face thereof, while an aeration means, such

as an axially acting spring 20 arranged in the housing part 18, comes in

contact with base 21 of the container 3 and pierces the container 3 or a base

seal thereon with a piercing element 22 when the container 3 makes contact
30 with it for the first time, to allow air in or aeration.

The nebulizer 1 may comprise a monitoring device 23 which counts the
actuations of the nebulizer 1, preferably by detecting the rotation of the inner
part 17 relative to the upper part 16 of the housing. Preferably, the monitoring
35 device 23 blocks the actuation or use of the nebulizer 1, e.g. blocks the



actuations of the nebulizer 1, preferably by detecting the rotation of the
inner part 17 relative to the upper part 16 of the housing. Preferably, the
noni t ori Nyo3Bbdesuwe 23 bl ocks the actuation or use of tReTEPbubiogmsps 1, e. g.
bl ocks the WD 2011/ 064160PCT/ EP2010/ 067896 7 - actuation of the | ocking
el ement 8, when a certain nunber of actodtions or discharged doses has been
reached or exceeded. The construction and node of operation of a proposed

inhaler or nebulizer 1 5 will now be described in nore detail with
reference to _Fjdg.: : e | %l nly ent jal. dif s _from
the nebul i zef ckﬂgggoéf(d)%hgglot% g]("ﬁ %ﬁg%ﬂ §h3791§e?1 ‘larhcg?t?@rréb ocF Ceafae[cﬁlagfbt%g ¥ gs. 1

and 2 thus apgitohargedidasaphys bemoredehesl 9r orceeded simil ar manner, while any
desired conbi nations of features of the nebulizer 1 according to Figs. 1

and 2 and the_nebulizer 1 described 10bel ow are possible. Figs. 3.to 5
show, in schehgtGWsEEelHAR m@%? ORCTIERNI9f A Proposed dhlleigot Bebilizeedler r ed

gmlapdi et ofwillnBoWr BE edisctiby@rhi Mdre fdethil 3vishawSetdir enROBig.zZBho b ikuta
el1very stat

e, .i.e. with pre-installed contajner,3.which is still_..closed.
In this 15 SHNESZEON. SeciyialAifersneenBPIoE Hebilizt,f decsigie @ bjg osed,
in particul arl ahé Poudiengeparks tdaiisg ntot Foegarpl edmd V2 phshexppby preterablyer
part 17. Fig..4 g i AL : I . ed. i t he
housi ng conplag %@9@?82 Ekgwasﬁﬂﬁ%\n{‘]ﬁ%ﬂ%%lzé%hé%t%& n@é}l@ﬁ%‘géﬁ%ﬁ%l@%@g%%@ t he
nebul i zer 1 &f the ingbubipati hgicyording émdiigheld and 2 and the ngbwlizarnedeseribedi n i ts
llover pasiti @Rlowheh psssiflOws the 20nebulizer 1 in a non-tensioned state,
e.g. after the delivery or discharge of one dose of the fluid 2, the
container 3 is in its upper position. The container 3 is already nounted or

pre-instal |l eFigsn 3 kesSnabwl, iid8thdmatic téiohal viary sshefidizeas &bowtingnok 9. 3.
In this state taj.ner, 3

fluidic conndl¥rBRiBaNEiRerHer BB ARLIRSREBN FigBalio¥sdh BrE I nd e
nebul i zer 1 arddliverypstags uee wjdngreanstallsd eontameercbmihesh sgstd] elosed. lorthishe
other hand. state, the housing of the nebulizer 1 is not completely closed, in particular the

housing part 18 is not completely pushed on the inner part 17. Fig. 4 and 5

show the nebulizer 1 in an activated state with the housing completely closed

and with the container 3 opened. In Fig. 4, the nebulizer 1 or drive spring 7 is

tensioned, 1. e. the container 3 is in its lower position. Fig. 5 shows the

20 nebulizer 1 in a non-tensioned state, e.g. after the delivery or discharge of one
dose of the fluid 2, the container 3 is in its upper position.

The container 3 is already mounted or pre-installed in the nebulizer 1 in the
delivery state, as shown in Fig. 3. In this state, the container 3 is still closed,

25 1.e. there is no fluidic connection between the container 3 or its bag 4 on one
hand and the nebulizer 1 or its pressure generator 5 or the conveying element
on the other hand.

The container 3 comprises a fluid outlet 24 for outputting the fluid 2 to be

30 dispensed. In particular, the fluid outlet 24 allows a fluidic connection
between the container 3 or its bag 4 on one hand and the nebulizer 1, its
pressure generator S or the conveying element on the other hand.

In the non-installed state of the container 3, i.e. before mounting or pre-
35 installation of the container 3 in the nebulizer 1, the fluid outlet 24 is closed



The container 3 conprises a fluid outlet 24 for outputting the fluid 2 to
be 30 dispensed. In particular, the fluid outlet 24 allows a fluidic
connect i omOketnvwsersot he container 3 or its bag 4 on one RamEPacnd/ 06136
nebulizer 1, its pressure generator 5 or the conveying elenent on the other
hand. WO 2011/ 064160PCT/ EP2010/ 067896 885y a first or inner closure 25 and
optionally by a second or outer closure 26. In particular, the second

cl osure 26 covers the first closure 25. The first or inner closure 25

5 preferabl y onued, b ERHTS R TRIBLAN py 3 SRRATHE 6, 863lolc shayl ke

and/or is provided Insi con erred “enpodirment, the
second cl osupertgailars thyr sscendisiogpure?oredviyy the Sesiiclosairé 31, a cap or the
like, in particular by a netallic and/or conposite foil or the |like, which

is preferably hot-sealed or attached in apy _ other suitable |o nanner on or
to a head engrhc?rfllfék%lm’@ﬁél%ﬂfq Re ITBrffiaRet fosmedbyt fscRMeW? BRBBEM MR , t he

second cf 0sUkgas?i@ sesl drotheBikepmef@rigpkyvilyd thshdd theeanednéod.] wi th an

al umi num | ayer. Preferably, the closures 25 and 26 are designed such that
separate opening is 15 possible, in particular such that the second

cl osure 26 can thepodemed einboddpreadtetiid yecondroloduee 2ibris tprefiecahly do@bedby/aor has
to be opened fqre.qt i L Qs / I r 25
and 26 are desgalﬁ %e@lléggﬁ{)tﬁz{“e lehfgtg{sg?%gu%‘[gebqr %gﬁe%@g %géirrﬁ@(gsjﬂén@glns of
one conmon elogrtBatlike avipek tis puetgrablyndoteadledi argadackednn ary etheveyitablet ube 9
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with an aluminum layer.

Preferably, the closures 25 and 26 are designed such that separate opening is

15 possible, in particular such that the second closure 26 can be opened
independently from the first closure 25 and/or has to be opened before the first
closure 25.

Preferably, the closures 25 and 26 are designed such that successive opening
20 is possible by means of one common element, in particular the conveying
element or conveying tube 9 or the like, and/or by piercing.

In the preferred embodiment, the first closure 25 and second closure 26 are
arranged one after the other and/or spaced in axial direction or direction of the

25 stroke movement of the container 3 or with respect to the main outlet direction
of the fluid 2.

Preferably, the first or inner closure 25 is formed or supported by a closure
part 27 extending from the outlet or head end of the container 3 into the

30 container 3 or bag 4. The second or outer closure 26 is preferably located
adjacent to the head or axial end of the container 3 and/or held or connected to
a flange 28, which can be formed by the closure part 27 or any other suitable
part. However, other constructional solutions are possible.

35 In the delivery state according to Fig. 3, the container 3 has been pre-installed,
1.e. inserted into the nebulizer 1. However, the container 3 or its fluid outlet 24



25stroke novenment of the container 3 or with respect to the main outl et
direction of the fluid 2. Preferably, the first or inner closure 25 is
formed orweuppawtmsd by a closure part 27 extendi ng frompCh&Poubloesd©r head
end of the container 3 into the 30 container 3 or bag 4. The second or
outer closure 26 is preferably | ocated adjacent to the head or axial end of
the container 3 and/or held or connected to a flange 28, which can be
formed by the closure part 27 or any other suitable part. However, other
construction t a I 0 P 96 9
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nebul i zer 1. Pr fera{;l%E the first closure 25 is designed suc 20 that,
when t he con\%ﬁﬂ r%re 1&ent pi erces or opens the first closure 25, such as a
septum any nateri al nay not fall into the fluid 2, but will stay connected

to the cf osursg Badihedd 1oL %elg ﬁllx‘/@nt‘?(ﬂ‘g &Hé s&‘!o’nd ctfﬁ &HE‘Q%tlggh%ﬁ{ijfﬁgeléé%i in
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housing 25 [ag dehgeryi siatsaprafi ém by agy)raatiqaélbrs o thanipbirlizescle opartigilen i s

preferably arkagaeddwléduird26rs @beﬁé@ﬁdﬂ%@bf@y I@@Whelﬁnsé'fﬂﬁg&h@@éﬂ@fﬂe@@ on
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a septum, any material may not fall into the fluid 2, but will stay connected to

the closure part 27 or the like and/or will be pivoted aside.

In particular, the container 3 is attached to or held by or secured in the housing
25 part 18, in particular by a transportation lock 29, which is preferably arranged

within or at the housing part 18. The transportation lock 29 holds the container

3 preferably temporarily, in particular before attaching the housing part 18 to

the nebulizer 1 and/or in the delivery state. In particular, the transportation

lock 29 holds the container fixed during the fluidic connection of container 3
30 and/or during the mechanic of container 3, here with holder 6.

Preferably, the second closure 26 is automatically opened, in particular
pierced, when pre-installing the container 3 and/or attaching the housing part
18 to the nebulizer 1, in particular when snapping or pushing the housing part
35 18 partly on the nebulizer 1. Then, the opening or piercing is effected in the
preferred embodiment by the conveying element or conveying tube 9 which



30and/ or during the mechanic of container 3, here with hol der 6.
Preferably, the second closure 26 is automatically opened, in particular

pi erced, wbenipwersbnstal ling the container 3 and/ or att &chiErgomioe7sheusi ng
part 18 to the nebulizer 1, in particul ai when snappi ng or pushing the
housi ng part 3518 partly on the nebulizetVI. Then, the opening or piercing
is effected in the preferred enbodi nent by the conveying el enent or
conveying tube 9 which WD 2011/ 064160PCT/ EP2010/ 067896 - 10 - extends in
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housi ng part cdfitaik® Rehined} 6f HIREREBMsURETS, Is BfevRnR@ar e its for use, i.e.
to push the housing part 18 fully on in the axial direction and

In the shown embodiment, the securing means or member 30 is preferably

20 mounted between the housing part 18 and the upper housing part 16 and
preferably engages with or between the housing parts 16 and 18, so that the
housing part or lower part 18 is axially secured or is kept or held sufficiently
away or spaced from the upper housing part 16 to be able to hold the (still)
closed container 3 or first closure 25 away from the conveying tube 9.

25
In the preferred embodiment, the securing member 30 is at least substantially
hollow and/or cylindrical and is disposed axially between the (lower) housing
part 18 and the upper housing part 16. To activate the nebulizer 1 or prepare
its for use, i.e. to push the housing part 18 fully on in the axial direction and

30 thereby open the container 3, the securing member 30 first has to be removed
or released or opened. In the shown preferred embodiment, the securing
member 30 is constructed in the manner of a banderole or the like, made of
plastics, for example, and/or can be manually opened, removed or destroyed.
The securing member 30 may alternatively or simultaneously form or

35 constitute a seal of origin. However, other embodiments of the securing
member 30 are also possible, e.g. in the form of a security tag or the like.



30 thereby open the container 3, the securing nmenber 30 first has to be
renoved or released or opened. In the shown preferred enbodi nent, the
securi ng wWerhawoed®oi s constructed in the manner of a bamdemph@oos7sphe |i ke,
made of plastics, for exanple, and/or caf be manual | y opened, renoved or
destroyed. The securing nenber 30 may dl brnatively or simultaneously form
or 35constitute a seal of origin. However, other enbodi nents of the
securing nmenber 30 are also possible, e.g. in the formof a security tag or
the Iike. WO 2011/064160PCT/ EP2010/ 067896 Preferably, the container 3
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In order to secure the housing part 18, it is preferably held or latched
positively or in an interlocking or form-fit manner. Preferably, the housing
part 18 is secured by means of at least one latching lug 31, protrusion, nose or

25 the like which engages in an associated latching recess 32 in the housing part
18 or the like and, thereby, secures the housing part 18 against axial removal
by interlocking engagement. In the present embodiment, the latching lug 31
may be formed by or at a latching arm 33 which can preferably flex. Thus, a
ratchet-like means for securing the housing part 18 to the nebulizer 1 or its

30 housing or the upper housing part 16 is formed. However, other constructional
solutions are also possible.

Once the security member 30 has been removed a user (not shown) can push
the housing part 18 fully on in the axial direction and thereby open the
35 container 3, i.e. first closure 25, by inserting the conveying element or
conveying tube 9. Figs. 4 and 5 show this activated state with the housing part



solutions are al so possible. Once the security nenber 30 has been renoved a
user (not shown) can push the housing part 18 fully on in the axial
di rect i orweandittdsereeby open t he 35container 3, i.e. firsPCTIERIU0D6BYG by
inserting the conveying el enent or convering tube 9. Figs. 4 and 5 show
this activated state with the housing pa WO 2011/ 064160PCT/ EP2010/ 067896
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shi pped or déhdreky picreimgtdreopening a vent opening 34 in the container base 21. Fig. 4

shows the nebulizer 1 in this tensioned and activated state. The holder 6 is
engaged with the container 3 and the conveying tube 9 has been fully inserted
into the container 3.
25
Fig. 5 shows the nebulizer 1 in the relaxed, non-tensioned state, i.e. after
atomization or discharge of a dose of the fluid 2. The holder 6 and the
container 3 are in the upper position. The holder 6 is still engaged with the
container 3 and remains engaged during the further uses of the nebulizer 1.
30 Further, the container 3 is still open and fludically connected, i.e. the nebulizer
1 remains activated.

In the delivery state shown in Fig. 3, i.e. with the container 3, namely the first
closure 25, (still) closed, the nebulizer 1 can be shipped or delivered to the
35 user. Then, the user can store the nebulizer 1 with the pre-installed container
3. The container 3 will be opened later before or during the first use of the



35user. Then, the user can store the nebulizer 1 with the pre-installed
container 3. The container 3 will be opened | ater before or during the
first usewof20time4160\0 2011/ 064160PCT/ EP2010/ 067896 - 13 PCmairedi00e189d
nanely when renoving the securing nenber 30 and conpletely closing the
nebulizer 1 or housing or housing part 18 "It should be noted that the
opening of the container 3 is preferably carried out 5 exclusively by
mechani cal neans and / or manual actuation. However, it is additionally or

t
alternativel |.bj pf.oin - i.cal
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same way as the n lizer 1 shown in Figs. 1 and 2. The pre-instal|ation of
the cont ai nedt @%&35@&0&64 Hat WroAReTHBS A thte porfager ésléd’f‘éfgﬁ%b&}’ faFEedBot om

bei ng I nsert edclusivdly byehubhagicalnlyné BAd Usemaned i det@atedd Howeeaisur 8S t hat
a separately agﬁ i ed contgl ner i S nﬁﬂ acci dent al | ﬁﬁened bef or e.bei ng
15 i nserted PAIEREAHELE] P Emaively RessEiG 1y oPRR rB% o Bt iR pPevents
possi bl e soi Ichepiaal, dectaigel, nagnkt cneauinater, hydramlig.ortshmileomeeys.ng t ube 9 or
the Ii ke, when the nebulizer 1 is opened and the container 3 is used

i nproperly. As preferably the container 3 cannot then be renoved,
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i ndependently fromthe preferred partial opening or piercing of the

container 3
As preferably the container 3 cannot then be removed, especially because the

20 nebulizer 1 cannot be opened and the housing part 18 cannot be removed
again, undesirable replacement of the container 3 by the user and in particular
undesirable interim or subsequent opening of the nebulizer 1 by the user can
be prevented.

25 To prevent unwanted opening of the container 3, particularly of the first
closure 25, in the delivery state of the nebulizer 1, preferably the
transportation lock 29 is provided. By frictional, forcible or interlocking
engagement, for example, the transportation lock 29 prevents the container 3
from undesirably moving axially in the nebulizer 1, e.g. during transportation,

30 in the event of accidental dropping of the nebulizer 1 or the like.

In the following, a preferred realization of the transportation lock 29 will be
explained. It has to be noted that the transportation lock 29 can be realized
independently from the preferred partial opening or piercing of the container 3
35 in the delivery state, in particular namely opening of the second closure 26. In



35in the delivery state, in particular nanely opening of the second closure
26. In WD 2011/ 064160PCT/ EP2010/ 067896 - 14 - particular, the proposed
functi on woaotawstenuct i on of the transportation | ock 29PcarmEpb@onemsbé zed

i ndependently fromthe features of the pL sent clains. In the preferred
enbodi nent, the transportation |lock 29 T %prises at least one 5 gripping
arm 35, preferably a plurality of gripping arms 35, for axially holding the
container 3 in the delivery state, in particular by (radially) engaging
around its pr iall b . 0 in
Fig. 3. 10Th£%é§ﬁ%%#¥%§§gﬁ§k§§iﬁﬁgﬁggg g#g%§§aégﬁ%ogﬁﬂféggs 5¥ﬁg}n%: ached
to or noul de@9uantterigalikechingdependsatlyIromiihe featargs bt presemiatlaivm. or base or
end face of the housing part 18. Preferably, the nenber 37 or bottom hol ds
the gripping. arns 35 such that the arns 35 can flex_or pivot. 15Preferably,
the pierci ngI@t@wmferﬁ@f P@%ﬁagﬁemoﬁ?e@awoﬂﬁ“%Il%Pkb%9 CRABIPRISRbaY least.one ¢
has to be nolgepllairnt BS, prR&ablyS priraigTofidippin@aERo B b afor aRidlgioldfhemay be
i nserted |ntght e OUSI39H€3ﬁt §7 Thezﬁrans%ontaﬁlog I@pg.ﬁQ og@gart
thereof 20cam™@IO8' T 3r e b yIelYenhn Sidle HbRe M WaPy FANaBYLrMeaBINE the
transportati anumkks peefemblypraddlpyxpuidadpbased?] onkggd 36, ak slievent Hgrt s,
here the grigping arm(s) 35 and a control nenber 39 as explained later. 25
The transportation lock 29, in particular, the gripping arns 35, are

hol ding the container 3 in the delivery state (closed transportation |ock

29) prefer ablpheSpfppinBabrmidI95CRB AL RGALARR1E br Fbr¥i8AtH e aPReHBE td%brar e
axially spaced f

romthe piercin | epent” .22, as_.sho i'n Fig., 3. 30 To open
the transpor Ry Igse | Paﬁwzgl,tﬁ @HB%@E%S? ﬁ@ﬂé? m%@%{ﬁg Dot base T e y
outwardly. Prgdecofiblieyhotisigg paeni yigPefferaby, tthamsgabéras? @t Boawkn 291dy thehe

flexing of the. arippin r 5. Qccurs tonmgtically.when closing the
nebul i zer 1 g{lp%{@%&f%ﬁ&@%ﬁf ee%fi}l,s ﬁ.%é%n ﬂrglr%)ﬂ)‘pi ng or pushing on the

15 Preferably, the piercing element 22 is also formed by or held by the member
37.

It has to be noted that the member 37 and/or the transportation lock 29 may be
inserted into the housing part 18. The transportation lock 29 or part thereof
20 can also be formed by or in the housing part 18.

Preferably, the transportation lock 29 is formed by multiple or only two
different parts, here the gripping arm(s) 35 and a control member 39 as
explained later.

25
The transportation lock 29, in particular, the gripping arms 35, are holding the
container 3 in the delivery state (closed transportation lock 29) preferably
such that the container base 21 or venting opening 34 are axially spaced from
the piercing element 22, as shown in Fig. 3.

30

To open the transportation lock 29, the gripping arms 35 may be flexed
radially outwardly. Preferably, the opening of the transportation lock 29 or the
flexing of the gripping arms 35 occurs automatically when closing the
nebulizer 1 or its housing completely, i.e. when snapping or pushing on the
35 housing part 18 completely towards the upper housing part 16. During this
(axial or telescopic) closing movement, the transportation lock 29 is opened



35housing part 18 conpletely towards the upper housing part 16. During this
(axial or telescopic) closing novenent, the transportation lock 29 is
opened WWOQL I/ w@é%a60PCT/ EP2010/ 067896 - 15 - and the ceoraiPren/0878p€l eased
in axial direction preferably only in a Lgst part of the novenent and/or
just little before the final conpletely €f0sed position is reached or just
when the final conpletely cl osed position is reached. 5The cl osi ng novenent
of the nebulizer 1 opens the transportation |ock 29 preferably

aut omati cal | nd tﬁ' t[La ne?lﬂeleasgg %a@ﬂﬁ %?I%E:ﬁ{)fl g)?eijgpa%lf)(] %%Woﬁlsg rl)fs@g)grtb(%f the

direct or in |rec eracti ctua
nebul i zer 1, tlnmmqvnmnt padior 1UStdttﬂﬁt befopevdie paalk ccmipleteiy m&ﬁdn@srtlmwglsm

beari ng the_SBIdhR of (At e hiliFral BoRHRAER! fosddifossiant Al sency and/ or first

closure 25 are 10 opened as wel ansportation lock 29 by neans of
a comon actuation, here the cI05|ng novenent of the nebulizer 1 or its

housi ng r btheoab@ﬁfgt mb&eniermttoffah@rn%ameﬂleﬂaie@gltnemﬁanspbﬁatlbﬁnsep:zoatl on
rticular a.r or the, ik

| ock 29
for atuact ngrer s ArRieaTE ey VR sP oot 10 Bl oseded P
gri pping ar rmh@ﬁusacmdrt aeeus |11yt.el‘dCID10paWﬂﬁhCOi‘ aacxuettima byjmﬂmeohommng)e}f 8e or

, (
or "t adi ol - oSt %Wne‘f%&” of 15 BFRY o3 P S TRERERL s Gfhel! Vot
shown in an Gpeprigydiar tbﬂ ike- Emj%re@lmbﬂ opntaln¢ra$1§p@/mé‘trsfoﬂoswf@@fwreu s

closed. 4 n t %@n&?% Weﬁrhs thOera@9pdriAl onnfém%@@ RO 1¥BNs 5?5 ‘éf)ﬁllﬁ&?a&hhﬂ@h ng
arms 35 0n t ecos osi tions, if{t]l?partlcu i.n.a formfit manner

by radially GGHCAIQSIBSMAEREIS onedUlist ?s%moualfngt%éo%mpaﬂ lﬁenber

39 or the like. 25 The control nmenmber 39 is aX| ally noveable or shiftable
in order to the.transport.ati nlock 29. artigul ar, .the cotrol
rorber 39 gt 8¢ R EeouR Rt e AR rab B 100 g8 te enis b e 4

or its housi mgembercdfplietmrticplas i mmgoor shaplpkaygfarnadthati® usi opempag torls.
Prefera , ]mr 39
downwar z 0%9a$ﬂ%5&g?%Q?QQﬁ%égéﬁﬂ%ﬂﬁhggggﬁéﬁgggaﬁngng%?ﬁgﬁg%?pp ng arns
35 are reI eadatiany, the cgafrpi dngraper g@tqrvte“mgsp@fftay@& lock 1Y e fRVEE @

pivoted or fligggeot figP@dvERRNt 1RO ARAVOBH @8id] dedvedFerRRANRE ofip ?fn%l gase the
contai ner 3. .I.Ln the shown enbodi nent, the control nenber 39 interacts with

its axial endr an axial 35color or annular ri ng portion 40 with actuating
portions 41 of the gripping arns 35 such that axially downward novenent of

the actyati n%"lf%oééﬂt?glsm%%nber 39 is shown in an upper position in Fig. 3 when the
transportation lock 29 is closed. In this position, the control member 39 may
secure the gripping arms 35 in the closed positions, in particular in a form-fit
manner, e.g. by radially outwardly abutting portions (not shown) of the
control member 39 or the like.
25
The control member 39 is axially moveable or shiftable in order to open the
transportation lock 29. In particular, the control member 39 may be moved
downwardly when completely closing the nebulizer 1 or its housing or
completely pushing or snapping on the housing part 18. Preferably, the inner
30 part 17 or ring 38 pushes the control member 39 downwardly or relatively to
the gripping arms 35 so that the gripping arms 35 are released and, in
particular, actively or positively opened or pivoted or flexed to open the
transportation lock 29 and/or to release the container 3. In the shown
embodiment, the control member 39 interacts with its axial end or an axial
35 color or annular ring portion 40 with actuating portions 41 of the gripping
arms 35 such that axially downward movement of the actuating portions 41



WO 2011/ 064160PCT/ EP2010/ 067896 - 16 - results in pivotation of the
gripping arns 35 and radially outward flexing of the gripping arns 35. The
fl ex charwoterivsticos of the gripping arns 35 depend on Phe/Rre@Ed/oomdEri al ,

on the connection with nmenber 37 and the | i ke. 5The control nenber 39
preferably opens the transportation |ock 1og or gripping arnms 35 positively.
Figs. 4 and 5 show the transportation | ock 29 and the gripping arns 35 in

t he open position, i.e. wherein the container 3 is free to nove axially. In

10 particul ar e

thi & posi 11 e ffahaBio PR &2 du g Branist by FRATHE e SR BERE AL 1

t he bottom péﬂﬁ@ gmgpmugrarmriﬁ &hmﬂefbyhar@rztﬁ@mfms 06thef grippifigtarows Bydepend
snap- connect ig@nhe $Qed fkeridIor ﬁ?e”c%ﬂ&'é&ﬁéﬁ Al QP 3aRddihe)ige] ppi ng ar ms

35 are hel d open permanently. However, other constructional solutions of
the transportation |ock 29 are p055| ble. In this regard, reference is nmade

i n partigul amHeoc$¥2rd006¢ thBob 3D pvkfehislly Ghavsticotngpbetatiwankdakugyiganal
sol utions, which.can be eaI bﬁe]t as well. 20 Preferably, in the

non- act i vat ed' @pg{gearnils% ’he housing part 18 has not been pushed on
fully, the nebulizer 1 may be |ocked to prevent tensioning of the pressure

generaor o FiaS bl B eibakorBo ARG ek 2 3h4 B8k Bipbig JrARCs AR 17

relative to t housi n when
nebul i zer |09esumﬂltl@m iL-A- ch]éeTG@l |th@rqprémat:lé i1 hfr@metOprr@y@uaéla@éfneImat or 5

not undey t e'ib'ﬁh%hlaﬁ"c%ﬁfr@ﬂ Reberl 3isl JNORHEM ks HBanQ\?’a‘fG e%d%s[th(ﬁ{ ,Instﬁlst hat
the inner part 17 aE onl% ge rotat relﬁ% 8ous g.part 16
when the hou$PROParthe £8nHAL MHERRFTHIL Ae dT¢ r'c}v'ﬁy dRcked pbRae eV ihigy the
addi ti onal | 'y bottbg p@eUi m@Paﬁrdmear lisﬂfmy-ﬂll @cformofit onby apsisipi-ceheotion, t he
bott om part 181ﬁ,t?gthe der ery(§%g§§ %u&galso anymrotsé on Q; t he i nner
part 17 unt i POt CJPPﬁﬁ) HE% & ng%nggd R d?gdh&g(H§WDved
Fig. 3 to 5 phonandmlynebulizer 1 with a nout hpi ece cover 42 covering the
mout hpi gce 13. WD 2011/ 064160PCT/ EP2010/ 067896 - 17 -
However, other constructional solutions of the transportation lock 29 are
possible. In this regard, reference is made in particular to WO 2006/125577
A2 which shows some other constructional solutions, which can be realized as
well.
20
Preferably, in the non-activated state, i.e. when the housing part 18 has not
been pushed on fully, the nebulizer 1 may be locked to prevent tensioning of
the pressure generator 5, i.e. in particular to prevent rotation of the inner part
17 relative to the upper housing part 16. This may be important when the
25 nebulizer 1 is supplied in the delivery state with the pressure generator 5 not
under tension. Accordingly, the inhaler 1 may have a barrier, so that the inner
part 17 can only be rotated relative to the upper housing part 16 when the
housing part 18 has been pushed fully on. Alternatively or additionally, the
securing member 30 may block not only pushing on of the bottom part 18 in
30 the delivery state, but also any rotation of the inner part 17 until the securing
member 30 has been opened, released or removed.

Fig. 3 to 5 show the nebulizer 1 with a mouthpiece cover 42 covering the
mouthpiece 13.
35



Generally, it should be pointed out that in the proposed nebulizer 1 the
container 3 can preferably be inserted, i.e. incorporated in the nebulizer
1. Conseqgwernniestéhe container 3 is preferably a separ aPETEPAQOOETV6
However, the container 3 may theoretlcaIL¥ be formed directly by the
nebulizer 1 or part 5of the nebulizer may ot herwi se be integrated in
the nebulizer 1. As already nentioned, individual features, aspects and /
princi pl es of the enbodi ments descri bed nay al so be conbined with one

anot her as d n u r & b AGL Yipkn uli ger
accordi ng to?%ngegﬁlf 1‘? %&g% ?8%55’(2 oﬁj’lrt\ tglafn{" ' OP}OQ%?%(d;r ent %ge}bal ﬁ%ers
Unl i ke freestcandiimgy %q:anmmfﬁraldw bangerted, tile npcmpo@éeﬂ e blg ingbulizeri k.
preferably d%rﬂ@@%rﬁﬁe@ﬁe BOALARY S ?s” f&taB é'sE Ardfe bémgoﬁé}ﬁ' Rwiard

oper at ed devic pr opose wever

t I
t he nebul i zetke ?LO%tﬁwérﬁ.reay t (H%té‘é’%?b’bléf‘d?‘ﬁ @mcﬂm@btheﬂlegwhﬁé?r hgg@@?tge?/s' "

or inhalers, oftlg ngsuMIRE 1i0thadeothedkise beCatdoesicdeh aicetetidiser i nhal ers.
20Preferably, the fluid 2 is a liquid, as already nmentioned, especially an

aqueous pharnmaceutical fornulation. However, it may al so be sone ot her
phar maceut i cals hbeady ahé¢mdmned, sndipehsi cfaatcuresg hesptctk eandA¢ qordiiplgs taf gre

al ternative ephodi AR &é%‘énﬁ%d’ ﬁaf af%ybé‘l Blb‘if?é‘af”ixii gza%'iﬁércel sdestted .

powder. In thi's case, inst S|on nozz
of supply de\andénababe blée%pamcmuéaily esﬁ@chmwwnahulez@@@pgo@mngaﬁeﬁmgl(m

shown) @ a SURRlAYsEhaRElhr bhalff&BevIbulRErssuppl ying the fluid to or powder
or the like into the nouthpiece 13. The optional air supply opening 15 then

serves to supply anmbient air preferably in parallel so as to general or
30al I ow an aiUﬂlil@W%eEﬁandlr%Ufef]hqi@éﬁt vol theeliker ther adpused hebwlizer nhalsi ng

t hrough the no necessar ato zed by
roans ot a POk acyled ko bEFRRARR dad UFpit¥hite s Aol Betf ol e oo
may be aqueodsvie. non- aqueous sol utions, mixtures, fornulations containing
et hanol or free fromsolvent, or the like.

The proposed solution may, however, be used not only in the nebulizers 1
specifically described here but also in other nebulizers or inhalers, e.g. powder
inhalers or so-called metered dose inhalers.

20 Preferably, the fluid 2 is a liquid, as already mentioned, especially an aqueous
pharmaceutical formulation. However, it may also be some other
pharmaceutical formulation, a suspension or the like.

According to an alternative embodiment the fluid 2 may also comprise

25 particles or powder. In this case, instead of the expulsion nozzle 12, some
other kind of supply device may be provided, especially an expulsion opening
(not shown) or a supply channel (not shown) for supplying the fluid to or
powder or the like into the mouthpiece 13. The optional air supply opening 15
then serves to supply ambient air preferably in parallel so as to general or

30 allow an airflow with a sufficient volume for breathing in or inhaling through
the mouthpiece 13.

If necessary the fluid 2 may also be atomized by means of a propellant gas.

35 Preferred ingredients and / or formulations of the preferably medicinal fluid 2
are listed in particular in WO 2009/047173 A2 which is incorporated herewith



- 19 - List of reference nunerals 1 nebulizer 2 fluid 53 container 4 bag 5
pressure generator 6 holder 7 drive spring 108 | ocking elenent 9 conveying
tube 10 rwo-2netfgsrsoval ve 11 pressure chanber 12 nozzl e PEIZPraiobsoece 14
aerosol 15 air supply opening 13

by refernce. As already stated, these may be aqueous or non-aqueous
solutions, mixtures, formulations containing ethanol or free from solvent, or
the like.



16 upper housing part 17 inner part 2017a upper part of the inner part 17b
| ower part of the inner part 18 housing part (lower part) 19 retaining

el enent 2802pri/megieR521 cont ai ner base WO 2011/ 064160PCPCERPOWONOBIBI6 - 20
- Cains: 1. Nebulizer (1) for a fluid f ) conprising an insertable
container (3) containing the fluid (2),” thé container (3) conprising a
fluid outlet (24) for the 5 fluid (2), the fluid outlet (24) being closed
by a first closure (25) in a delivery state of the nebulizer (1), wherein
the container (3) is already di } e izer (1) in the delivery
state, the nebulizer (1) corrpriEsﬁﬁgﬁgefgg%@%y?%gg+l«§nent, in particular a
conveying tube (9), for conveying the fluid éZ) fromthe container (3), the
nebul i zer (1)l belehyligdnstructed so that the2fi péercigderento( 25) and, thus,
the fluid out2l etflii@4) are opened inside the28ebndiizeing dgvibef ore or during

first use of 3t heoaghudd zer (1) by insertion2af i og€Breyi ng el enent,

characterized i rba%St hat the conveying el ement ifg.alingady partly inserted

into the cont5a| %%688{1133 ge':rperetttr(])? del i very3ost at 36W'stecc9ﬂj -19PeRi ng the first

closure (25).

6 holder 27 closure part
7 drive spring 28 flange

10 8 locking element 29 transportation lock
9 conveying tube 30 securing member
10 non-return valve 35 31 latching lug
11 pressure chamber 32 latching recess
12 nozzle 33 latching arm

15 13 mouthpiece 34 vent opening
14 aerosol 35 gripping arm
15 air supply opening 40 36 edge
16 upper housing part 37 member
17 inner part 38 ring

20 17a upper part of the inner part 39 control member
17b lower part of the inner part 40 ring portion
18 housing part (lower part) 45 41 actuating portion
19 retaining element 42 mouthpiece cover
20 spring

25 21 container base



2. Nebulizer according to claim?2, characterized in that the container (3)
conprises a second closure (26) for closing the fluid outlet (24), wherein
t he 20secwoaorlwsisne (26) is al ready opened by the convegirmpebonmsaé in the
delivery state. 3. Nebulizer (1) for a é@uid (2) conprising an insertable
container (3) containing the fluid (2),”4hé container (3) conprising a
fluid outlet (24) for the 25 fluid (2), the fluid outlet (24) being cl osed
in a delivery state of the nebulizer (1), wherein the container (3) is

al ready di sposed in the nebulizer (1) g ¢ delivery state, the nebulizer
(1) being constructed so that the fluid outlet (24) is opened inside the
nebul i zer (1) before or during first use of the nebulizer (1), wherein the
container (3) caonprises a first preferably inner closure (25) 30and a
second pr ef erabINetaiizer @) oour @ fg ig) (FocoBpsising ahéngerighle sgntagter( o) |

EQE‘L ?.Ctz g; i fi;éohﬁtlﬁlﬂgtthé g@@@)\?g@ EdhgiEL 3()?c@>lnpr$s1 hERAY Sﬂﬂ@ﬂ@ﬂl ) Pyr ﬂi@e
Const 1 oct e i 30 Tog, DR ?%@etc(%gﬁ?@g(%ae% 63%%@0?1&&(3%2 A dsikery®

i nsi de the natasd of ¢lie H1dYuliet Ot g volierdiar thegohtaisér (B9es afreade dl‘spbsléd erthe( 1).

charact er i zed g0 Thate buroyarapy eSSt liEde A ERE s SrSelinE *
particul ar actamedy impattighéar(@yon¥aying @mg&)n doit eenvielyngl tl(ezﬁurdr O frovea

contai ner (3)pe @éntaNf‘eQL{Bb ZtﬁE n%BﬁHEé’r' (29 He%ghéﬁm&ted{ s& thANBE #ke élbéﬁx@ in

that the f t
coﬁvew fﬂ; ;{Z%%%n Bﬁﬁgr{%mﬁyuﬁyt @@@é? ﬁe%?? fm%ﬁﬁjﬂ.@dﬁbnﬁz (Bévefore

Nebul i zer aCQ)@rddhﬂg firot @eeofhe @kBilliEerd 1§ By Inseehia aftierdordying di@tnt he 10
second cl osure (26) is opened by the nebulizer (1) autonatlcally when

i nserting thehapsdtaiized in3) or when - preferably partly - closing a housing
or housing part (18) of the nebulizer (1). 7. Nebulizer according to
one of ¢ ai ngh& the cﬁnve\}'lag@élﬁehﬂﬁthlidadyﬁﬁﬁrtly hieselfesleiaanthecd @siner (260 i s a

seal of foil tﬁengél?\;er%%ya% I\Vlﬁloup oper'u%lgsgahec h?ssf%ioesugeZ (EQS).

2. Nebulizer according to claim 2, characterized in that the container (3)
comprises a second closure (26) for closing the fluid outlet (24), wherein the

20 second closure (26) is already opened by the conveying element in the
delivery state.

3. Nebulizer (1) for a fluid (2) comprising an insertable container (3)

containing the fluid (2), the container (3) comprising a fluid outlet (24) for the
25 fluid (2), the fluid outlet (24) being closed in a delivery state of the nebulizer

(1), wherein the container (3) is already disposed in the nebulizer (1) in the

delivery state, the nebulizer (1) being constructed so that the fluid outlet (24)

is opened inside the nebulizer (1) before or during first use of the nebulizer

(1), wherein the container (3) comprises a first preferably inner closure (25)
30 and a second preferably outer closure (26) for closing the fluid outlet (24),

characterized in

that the second closure (26) is already opened by the nebulizer (1) in the

35 delivery state, and that the nebulizer (1) is constructed so that the first closure
(25) 1s opened later separately inside the nebulizer (1) before or during first
use of the nebulizer (1).



8. Nebulizer according to one of the preceding clains, characterized in
that the nebulizer (1) conprises a housing which is closed only partly in

t he del i woyosttmtwoand conpl etely cl osed before or for ®&sirmp2aloe6Tsedul i zer
(1), 20 preferably wherein the housing ggnprises a housing part (18) which
is snapped on or inserted partly in the €defivery state and which is snapped
on or inserted conpletely for conpletely closing the housing, in particular
wherein the first closure (26) is opened automatically when conpletely

cl osi ng the housi - | [ ccardi ng.: ng  of - i\ng

cl ai ns, chargbtzﬁgg%ﬁ%?ﬁcaﬁgyﬁfﬁé‘%@?&?’éﬁégﬁggu%gsﬁl@%ﬁf%éq%%§ﬁ§§5§9 in
particul ar tebaweops caldopvpyisli algnients he parbabiazea qonveyingeteheatiPy &or
housi ng or h l : i (1). 30 10. Nebuli zer

accordi ng toggﬁgﬁﬁgg?ﬁiﬂgﬁﬁg?q%ﬁ%?%%?@??%%ﬁgih that the nebulizer (1)
conprises a securing nenber (30) for axially securing the housing or

housi ng part 5( 1&ebulizdtarcdetdivierty @hiah e @gal sisdracenmeatia thhodidBrst @
2011/ 064160PCT/ EP2010/ 067 e contain

6,22 - of t r, (3). . 11.. Nebuli zer
accordi ng t o S6H¥ of THE [@g’cgé? fge TRERg, D% Agraptt 8fit]2éd’)qnﬂe¥1ﬁ1§t e]FHE’n%
cont ai ner ( 3pairtscutabebplpecrpmef@riabdyionn a stroke action during conveyi ng of
5the fluid, pressure generation and / or nebulization. 12. Nebulizer

according to one of the preceding clains, characterized in that the
nebul i zer (1)-coVghulizes agcerdams porangt poelaimek2 (o9, eharacieriaechdn tthet the

contai ngy (3kcUHABARY Bre (26)tiRE HBIdIVEY ¥hEtiRbRi AcR (R§Talut 6a®icaSMCW Heat t he
first closure 10(26

), can not opened. 13. bulizer according to claim
12, charact elfiSsHng the ﬁ%ﬁta%rﬁ:é?f} aﬁw@sm—am%wagﬁlckar@m cfosinga hOUF ORI
opened or unlh@gki@gﬁaeﬁ(qggoﬁmhmﬁumepplgni ng of the first closure (25)
and/ or by neans of a housing (1) or housing part (18) of the 15nebulizer
(1) and/or when conpletly closing a housing of the nebulizer (1). 14.
Nebul i zer acdor dietgilizer ekedndit® toront3of clamacl doi @ echdractetiatd tiinghat the

transpofdati 9?0(%1%&‘10&%@(25?{&{ {REBr ?63;} éﬁgfﬁgf%n%r ﬂh@HirQﬁJcerréﬁnngr% fl exabl e

to unl ock or rel ease the contal ner or atontro (39),
particularly 20 a ring, which is axially noveable, preferably a housing

part, to unl gk NéblReLas& il ©oMtabNele prRediRbfISNAD cHaMbRIBEl ihhBat
RS R R R R N e N
parysipg gyhish Shelosedinty drdy gy, thesys,
Nebul i zer acdletidénygstate ané cingleelprcbsedi iiford ar fer wwhay dat aehweatri()t hat
20 preferably wherein the housing comprises a housing part (18) which is
snapped on or inserted partly in the delivery state and which is snapped on or
inserted completely for completely closing the housing, in particular wherein
the first closure (26) is opened automatically when completely closing the
housing.
25
9. Nebulizer according to one of the preceding claims, characterized in that
the first closure (26) can be opened by in particular telescopically pushing in
the nebulizer (1), preferably a housing or housing part (18) of the nebulizer
(1.
30
10. Nebulizer according to claim 6, 8 or 9, characterized in that the nebulizer
(1) comprises a securing member (30) for axially securing the housing or
housing part (18) in the delivery state against complete closing.

35 10. Nebulizer according to one of the preceding claims, characterized in that
the first closure (25) is located inside the container (3) or spaced from an end



the nebulizer (1) is constructed as an inhaler, particularly for nedical
aerosol treatnent.
WO 2011/064160 PCT/EP2010/067896

_02 .

of the container (3).

11. Nebulizer according to one of the preceding claims, characterized in that
the container (3) is moveable preferably in a stroke action during conveying of
5 the fluid, pressure generation and / or nebulization.

12. Nebulizer according to one of the preceding claims, characterized in that

the nebulizer (1) comprises a transportation lock (29) for holding the container

(3) unmovable, in the delivery state, in particular such that the first closure
10 (26) can not be opened.

13. Nebulizer according to claim 12, characterized in that the transportation

lock (29) can be released, opened or unlocked before or during opening of the

first closure (25) and/or by means of a housing (1) or housing part (18) of the
15 nebulizer (1) and/or when completly closing a housing of the nebulizer (1).

14. Nebulizer according to claim 12 or 13, characterized in that the
transportation lock (36) comprises at least one gripping arm (35) flexable to
unlock or release the container (3), and/or a control member (39), particularly

20 a ring, which is axially moveable, preferably a housing part, to unlock or
release the container (3), preferably wherein the gripping arms (35) and
optionally a piercing element (22) are formed by a bottom or member (37) of
a housing part (18) of the nebulizer (18).

25 15. Nebulizer according to one of the preceding claims, characterized in that
the nebulizer (1) is constructed as an inhaler, particularly for medical aerosol
treatment.



