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WD 2004/ 054647 PCT/JP2003/ 015943 -1 DESCRI PTI ON
| NHALATI ON DEVI CE FOR TRANSPULMONARY ADM NI STRATI ON

WORBGHNE@AL FI ELD The present invention rel at esPCO/JR2003/015943

self-inhaling 5 type inhalation device for

transpul nonary adm ni strati on. BACKGROUND OF THE

I NVENTI ON Such i nhal ation devices are provided with a
chanber for containing a pharnaceutical conposition,
and are configured in such alway that outside air is
10 introduced to the chanber by the inhal ation-induced
pressure of a user (patiphsQRIBIEWPIY an air-generated
i npact to the pharnmaceutical conposition, thus

pul vaNHALAFIONhOEghaE nBCR UT RAMES PEIRMPIOAR Y | DM INET RATHON
particles so that the user (patient) can inhale the
pul verized 15 phar maceBEEERICRbIHEERR | on into t he

l ungs fromthe nout h- side f|OMIpath (di scl osed_in
Japanese Uﬁ@%&ﬁﬂﬁéﬁ”ﬁéﬂéﬁ@n-AﬁﬁlF@é@¢§ § Ko, @ self-inhaling

1999- 221280, for exa h hal at d .
dF e r%e%o SR b e s U FERTEfon-

who have r d d hild
(patlents)emﬁgﬁ yTﬁﬁpfﬁ&é & 5NCtL hrgyher
i nhal ati O”U%lg%&‘gel%%{l%sc de%hésb“éf’sn Jl%dJS%th a

can be red ng an auxiliary ow path

mﬁﬁgﬂbgfr%8E|Xuﬁ§35¥H§%g Qbepﬂgﬂﬁ§céﬁ9§c§iOﬁbﬂﬁbglﬁion,‘and
e nmout hpiece, not via the 25 chanber, so that he/she
CaPci nhgheigutehdeini r swBhchai Sway that outside air is
introduced to the chamber by the inhalation-induced
pressure of a user (patient) to apply an ailr-generated
impact to the pharmaceutical composition, thus pulverizing
the pharmaceutical composition into fine particles so that
the user (patient) can inhale the pulverized
pharmaceutical composition into the lungs from the mouth-
side flow path (diéclosed in Japanese Unexamined Patent
Application No. 1999-221280, for example).

Such an inhalation device disadvantageously
places a burden on users (patients) who have reduced
pulmonary capacity or children (patients) when generating
the air impact with his/her inhalation-induced pressure.

This burden on the wuser can be reduced by
providing an auxiliary flow path which directly reaches
the mouth-side flow path of the mouthpiece, not via the

chamber, so that he/she can inhale outside air which is
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applying air inpact to the pharnmaceutical conposition

woOhemssafter, referred to as auxiliary air). PTOUB2003/015943
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auxiliary air also serves to efficiently deliver the
generated fine particles to the lungs. 5 However,
because fine particles easily coal esce/aggl onerate,
they tend to form coal esced or aggl onerated nasses
due to disturbances in the ai+24low wthin the

nout h-si de flow path of the nouthpiece that are

cagtedusdrn folre @uxiyirer yadkr iimpastxedowithi aﬂ)lﬁarmaceutical

containing 10 the pul verized pharmaceutica

cERpESEttonn Thereisefiteaf, tdiemddetsdzad auxiliary air).
phar maceutical conposition does not reach the user’s

( PALSe =)l lagivg £ ian ¢ ledhereey etso thi sdhiirciteirtdat .delisrer the
pul veri zed pharmaceutical conposition is partially
dﬁ?ﬁ@Féé@ i h1PRePREEATOES abg)| Uherbtngs nasses of 15

fine partiches when th air-%enerated I npact applied '
to the pharf¥t8ttr cal i ti oht®% i ndattieleat. lagsily

' -d i bed bl , th resent
T e e RV gl S

I nventi on

té@?§8ﬂ5999@ayn%%@%%i%&%thgndﬁgkgggé%gg :ﬁé?n%hgoair‘ flow

agglronerated masses of Tine par . '

POEC TP AL eI R B R e o
Acausdiinghén one aspetiapf dhe DI es8My [IMENtI AN corddining
an i nhal ati on device for transpul nonary adm ni stration

the pulverized pharmaceutical composition. Thus, some of
the pulverized pharmaceutical composition does not reach
the user’s (patient’s) lungs and adheres to his/her throat.

The pulverized pharmaceutical composition is
partially dispersed in the form of agglomerated masses of
fine particles when the air-generated impact applied to
the pharmaceutical composition is insufficient.

In view of the above-described problems, the
present invention provides an inhalation device for
transpulmbnary administration which can prevent
agglomerated masses of fine particles of the
pharmaceutical composition from entering the user’s

(patient’s) mouth.

DISCLOSURE OF THE INVENTION

According to one aspect of the present invention,

an inhalation device for transpulmonary administration
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chanber for containing a pharmaceutical conposition

wohomssa7 pul veri zed into fine particles by anPCT/JP2003/015943
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air-generated inpact for dispersal in air; an air
inlet flow path for introducing to the chanber
outside air to 5 apply the air-generated inpact to the
pharmaceutical conposition and for injecting the
outside air toward the pharnmegeutical conposition; an
i nhal ation flow path having a suction port |ocated

i mmitsbe;chanbeham@_eh:nh@be tB@nt@i:'ﬁYﬁcﬁi zgd pharmaceutical
pharmaceutical conposition; a housing for 10
acoowwsdationg whiehc Hamerlvertiecai rintd etidd eupalidles by an
and the inhalation flow path; a nouthpiece provided
atignecasgatefl timpdwusfoy, dikpenmpal hfnecei bei 8 air inlet
provided with a nouth-side flow path which . '
cdfiiniRdtesEOF t Antredurhngl &0 o | oapleh, oahdida air to
auxiliary flow path for 15 directly inhaling the '
0GP8lde 4P WALERIGBEE2HEE EBRRTRI ci? e Wit h Rirrmaceutical
inhal ati.on flow path and.the nouth- side flow path;
WHSPROR RG] Rl gﬁi%nl%?ﬁr*c]e“? othe t PYRSpUPmBfar yroward the
admi_ni L [ nfigured such that the ,
APk AL L SaBPOPLOET S T e fe et e dunaving
2Q CQIPROSH | y t si ir [ | ows, int.o, the
c%anber ggifﬁﬂ%?a%%gg?gﬁdaéggd%régggréﬁﬁéﬁ%$aF8dLﬁﬁgﬁe the

aqu&@&iQBéti?ﬁbkmb@@ﬁkﬁ%a@!rcpﬁ?gsﬁegogylvgri%%%sing for
phar maceuti cal conposition is introduced to the

nmectbmsbdet ihyowhpatdhamdskhk at thbe asame did® £08y path, and

outside air is 25 directly introduced to the aUX|Flary

f kbw pabhlbyidheflow path; a mouthpiece provided at one end
of the housing, the mouthpiece being provided with a
mouth-side flow path which communicates with tﬁe
inhalation flow path, and an auxiliary flow path for
directly inhaling the outside air which does not
communicate with the inhalation flow path and the mouth-
side flow path; wherein the inhalation device for
transpulmonary administration is configured such that the
air-generated impact is applied to the pharmaceutical
composition by the outside air which flows into the
chamber by inhalation-induced pressure generated when a
usér (patient) inhales air, and the pulverized
pharmaceutical composition is introduced to the mouth-side
flow path, and at the same time the outside air is

directly introduced to the auxiliary flow path by the
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wapams4s@l the present invention, an inhal ati eaTdr20se15943
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for transpul monary adm nistration conprises: a

chanber for containing a 5 pharmaceutical conposition

which is pulverized into fine particles by an

air-generated inpact for dispersal in air; an air

inlet flow path for introduci-g-to the chanber

outside air to apply the air-generated inpact to the

phHahededutnednduorposiressarand for injecting the

outside 10 air toward the pharmaceutical conposition;

an inhal ati 8gcofrtddwgpath haubhbea suspeod pert tpeat®bsent

i nside the chanber to inhale the pulverized

pH—@rvl?ﬁl@éﬁ’Plrcal ag onpasiatliagniona d@‘tmmg ffor  transpulmonary

accommdati ng the chanber, the air inlet flow path,

aﬁ&mﬂﬁés ﬁﬁEPSP|o€OWPé%ﬁﬁﬁfh aa ﬁb@mh%recéOprowmmkahﬁuhg a
aone _end, of the hou3|n%& t he nmout hpi ece being

gﬁfggﬁeuﬁﬁFﬁ BRI @S Movpath wHigRrized into fine
Commncaucs, i e balauen flowpachang s,
kA A s L e e e aPL'H'anC}&‘mber
sbeRspakt ; ahenel N he i ' at?%ﬁt%lgpédeq}ér%eté r imoack, fo the

transpul nonary adm ni s I'gured

t bearmaeegenes dt edmipdRach ohs ARP! 64 §R5 EB@ln? \Mk]me outside
phar maceutical conposition by the outside a

f bdws tomaact hehe chhabescbytichal abmpBs i ndyged spr ei%ﬁ'f’gl%.tlon
generated when a 25 user (patient) inhales air so th

tﬁéowupa‘émlz@mlng a suction port located inside the chamber
to inhale the pulverized pharmaceutical composition; a
housing for accommodating the chamber, the air inlet flow
path, and the inhalation flow path; a mouthpiece provided
at one end of the housing, the mouthpiece being provided
with a mouth-side flow path which communicates with the
inhalation flow path and a divider having an orifice at
least one of the moutﬁ—side flow path or the inhalation
flow path for reducing the diameter of the flow path by
forming a step part; wherein the inhalation device for
transpulmonary administration is configured such that the
air-generated impact is applied to the pharmaceutical
composition by the outside air which flows into the

chamber by inhalation-induced pressure generated when a

user (patient) inhales air so that the pulverized



WD 2004/ 054647 PCT/ JP2003/ 015943 -5 pharnaceutica
conposition is introduced to the inhalation flow path
wanad4sessmout h- si de fl ow path, and al so passespPCThPmogbuis943
the orifice. It is preferable that a plurality of
dividers 5 each having an orifice are provided at
appropriately spaced intervals. The nout hpi ece has an
auxiliary flow path for directly inhaling the outside
air which does not comunicate with the inhalation
flow path and the nouth 10 side flow path and is

ppké enabdet 1 Oa hayemso SO drg WAty o By tHhatc 8 nhalation
pul veri zed pharmaceutical conposition is introduced

t 6lowepanhalzatd ovhé | moupatbiaad filbe matH)- sikle alkeéWpasses
path, and at the sanme tine the outside air is
diheendly tereduteceto the auxiliary flow path by the
15 inhal ati on-i nduced pressure. According to another
aspect of thie peesuiiferabdentilort an phhedldttionofeviivéders
for transpul nonary adm nistration conprises: a

S cRaderlF 6T ofthi BrAd1ige phER neREATided hpesibropriately
which is, pul verjzed into fine 20 particles by
a??éﬁ%%e+éﬁ%ﬁyﬁ act for dispersal inair; an air

inlet flowpath for. introducing to_the chanber outside

air to appf@ﬁ%thE%PPéSﬁ%rg@@dgﬁﬁpggﬁlgéafﬁefiow pagk for
p tig osijon and i njecti the
oﬁ?ﬁ?ﬁgfyai?ﬁbg%gr tﬁ%k%harnaégg icgﬁgco&%%§i io%?e%n not

| ahatati ot 25v i taweRat R ofan akABRAl 1A% Readv! Y881 289 mouth-
phar maceut i cal

10 side flow path and is preferable to have a configuration
such that the pulverized pharmaceutical composition is
introduced to the inhalation flow path and the mouth-side
flow path, and at the same time +the outside air is
directly introduced to the auxiliary flow path by the

15 inhalation-induced pressure.

According to another aspect of the present
invention, an inhalation device for transpulmonary
administration comprises: a chamber for containing a
pharmaceutical composition which is pulverized into fine

20 particles by air-generated impact for dispersal in air; an
air inlet flow path for introducing to the chamber outside
air to apply the air-generated impact to the
pharmaceutical composition and for injecting the outside

air toward the pharmaceutical composition; an inhalation

25 flow path for inhaling the pulverized pharmaceutical
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wohow/petsh, and the inhalation flow path; a nmparaploese1s943
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provi ded at one end of the housing, the nouthpiece
bei ng provided with a nouth-side flow path 5 which
communi cates with the inhalation flow path, and an
auxiliary flow path for inhaling outside air which is
not used for applying air imgact to the
pharmaceutical conposition, and does not flow via the

chambetitapd; hUnrblerRr €oal hewsribeaknhal %@LeOl&ﬁh@%r, the

air to flowinto 10 the nout h-side flow path through

aniai rirgudd etfloki chabPensnd nthet hiemHadhi-gi de€1blowath; a
pat h; wherein the inhalation device for

t mansppiavaaryradiied staiat i ore | ssrobnfeofurtgte Suntsitgt the

the air outlet allows the outside air to flowin the
amputihptaee gdoatitecpironidedt heltputeh- sidshf-sddepat bow 5 path
and is fornmed in a ring shape along the inner

cihéahf EPBREPAFRERI wg-?m dée ofnhde i hf%@‘ﬂepﬁtbw and an
pat h; . and tg phar pmaceut i, cal conp05|t|on

péP%iéH?EE b OWhEatgl Fornpaeat @BHeP&Fé&dﬁyaﬂﬁe%‘&F& ¢é not

phEgdur oafhaeppiyégﬁer%?%?% Whitn & uecr | pdl I oatioal

| EBﬁEglé%@hén anﬁhed@éjslt Vel 'tze?%o%ha(z Cet'ﬁé"::%}hamber, and

conp ron flows into the nou S|de low "p

S 'ﬁﬁ!&@HQQﬁQrQY aineweutide; i f144 ow,0g 1 HAt Oaltrh et<5m #iB% into
side flow path fromthe ring-shaped air outl et

Pratengbth-sihe devicgats eRrbh@yrad suchodiate amni2h opens

di vider has an orifice for reducing the dianeter of

thaeto the mouth-side flow path; wherein the inhalation
device for transpulmonary administration 1s configured
such that the air outlet allows the outside air to flow in
the air discharge direction of the mouth-side flow path
and 1is formed in a ring shape along the inner
circumferential wall surface of the mouth-side flow path;
and the pharmaceutical composition is pulverized by the
alr impact generated by the outside air flowing into the
chamber by inhalation-induced pressure that is generated
when a user (patient) inhales air, and the pulverized
pharmaceutical composition flows into the mouth-side flow
path surrounded by the outside air flowing into the mouth-
side flow path from the ring-shaped air outlet.

Preferably, the device is configured such that a

divider has an orifice for reducing the diameter of the
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WO 2004/ 054647 PCT/ JP2003/ 015943 -7 flow path is
formed at the nouth-side flow path; and outside air

woaoni4asm4ng t he pul veri zed pharmaceuti cal  conmpoTiP10051015943

passes through the orifice, and thereafter is
surrounded by outside air flowi ng into the nouth-side
flow 5 path fromthe ring-shaped air outlet.
Preferably, the device is configured such that a
flow path length of the orifige is forned to be
elongated to the air discharge direction of the

MpUbR- Hade fhew pethedUatthethe | tnduk HVBfRr akh 8wt hHth; and
the device 10 conprises the chanber for containing a

neat poaeler acakecohitkénfiagm whisch pdilsperises i prairmaddeutical
an air-generated inpact and accommpdati ng a vesse
seaheds byian spatsag theobeln; thadoanfinseakndg tienrkafter is
for releasing the sealed condition provided by the

seat rogndaediey ; cwhetdd i ihef Udvinthalrtd dhaleviudd-fsdide £low
transpul nonary adm nistration is configured such that
thethebsen the yabeat TrRsd tHe Wd€d-i ng menber to
establ i sh conmuni cati on between the chanber and the

i nsi de of tPECLRERRIY P (IR 4T -+ YSBraBF Shpach fthat a
lied he jnhalatjion-ir d. 20 :

PEPliacanti Lo bBnBbat PPoR-CONES) fied TPATEiNG b8 SLongated

ShbLbrd VLot bk o S AN LIRS0 100 peen

P e 250 BSRERBE UL Lol LCOMBSBELL LY DEVELOWARA  Qevice
comprises the chamber for containing a non-powder cake-
like form which disperses in air by an air-generated
impact and accommodating a vessel sealed by a sealing
mempber; and an unsealing member for releasing the sealed
condition provided by the sealing member; wherein the
inhalation device for transpulmonary administration is
configured such that the wvessel is wunsealed by the
unsealing member to establish communication between the
chamber and the inside of the vessel; and the air-
generated impact is applied by the inhalation-induced
pressure to the pharmaceutical composition contained in
the vessel.

Still further it is preferable that the device
is constituted to have a check wvalve to prevent the
pulverized pharmaceutical composition from flowing‘to the

outside from the air inlet flow path.
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WO 2004/ 054647 PCT/ JP2003/015943 -8 According to
anot her enbodi nent of the present invention, an

wonbeloatd4on devi ce conprises: a main body forred/Jr2003/015943

cylindrically; a nouthpiece provided at one end of

the main body; a vessel provided at the other end of

the 5 main body, the vessel being for containing a

phar maceuti cal conposition which is pulverized into

fine particles by an air-gengrated inpact for

dispersal in air; an inhalation flow path forned of

the inner sidigmpace ©f atbehami smbedymehbe oUthe present
pi ece and the vessel, the 10 inhalation flow path

bigivrgn tfion f | eni nihhotesiicde adevicentaimpimigeshe &i m@in body
particles of the pharmaceutical conposition fromthe
viesigedd s¢ el ndweral tve arowigiiaee gpeevidar adt ome eend of
port for introducing the outside air to the

i Hial B2l onbedviv patvkssard PaoFiLdrde 2 tf dhali GtihgeRtect the
15 jinhal ation fl ow path, the divider having an orifice
RN r ecRRGSrg t H'Ri afstsselof  PREDY nhaP&t | o OPEGWANI 3
pat h and beiqg | ocat ed domnsﬁre m.of the air inl
SRRk 7 -t AP RTAT S0 O™t £ ow Batfh RS 1

capaci ty that an air-_ generated. | c an . i Vo
CRRLUSL I B0 ALC SR e e e e conmy o i,
alt . 3 W £ 5n f B0 6T OM A heo Ahda LA Ehe PORReENEO4ENE £
|Haaf£@%%%F%?%m1p%thﬁ€%cat%d upstrean? of ?he dividg?Ce °
byn@n @ in | Halat i @Reof mdSeh. pieds pored eradd evthatl, the
the inhal ati on device conprises: an air outlet which
opERSLa tién t heldwhabath onbe 2hg f | ovr pathpwang apbutside air
auxiliary flow path for feeding the

containing the fine particles of the pharmaceutical

iﬁto fine

composition from the vessel-side toward the mouthpiece-
side; an air inlet port for introducing the outside air to
the inhalation flow path; and a divider for dividing the
inhalation flow path, the divider having an orifice for
reducing the diameter of the. inhalation flow path and
being located downstream of the air inlet port; wherein
the inhalation flow path has such a capacity that an air-
generated impact can be applied to the pharmaceutical
composition by the outside air, which is fed from the air
inlet port into the inhalation flow path located upstream
of the divider by an air inhalation of user.

It 1s preferable that the inhalation device
comprises: an air outlet which opens into the inhalation

flow path; and an auxiliary flow path for feeding the
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WO 2004/ 054647 PCT/JP2003/015943 -9 outside air into
the inhalation flow path through the air outlet by

woOhav4aist647 nhal ati on of user; wherein the air 2arlP1003/615943

provi ded at such a position that the outside air

flowwng in fromthe air outlet is inhaled into the

mouth 5 of the user w thout passing through the

orifice. BRI EF DESCRI PTION OF DRAWNGS Figure 1 is a

per spective view of an inhal ation device according to

the first enbodi nent of the present invention. 10

Fogtd 892 A Sr ai honothadi ARb15£ 058 Se6K1 PALR! thRBugh the air
i nhal ati on device. Figure 3 (a) is an enl arged

| gl dtidbRal ties 089S r Seeid Di-1dn t BE et At BB rdewi Cthe air
Figure 3 (b) is an enlarged horizontal cross 15
section 0§ pievidedlat iorcdeyipesitBiogurdhat (the ontande air
enl arged el evati on view of the nouthpiece. Figure 4
(Plowsnanienfaryedheomgint witiat crosbnhalgdcinbes bhe mouth
the nmout hpiece. 20 Figure 4 (c) is an enlarged

hef i Heomtes ek rsdhowe g s ngf threugbutthgi egdTiFegure 4

(d) is an enlarged rear view of the ut hpi ece.
Figure 5 is a | eérgrtud aRIBFHQN QB PRAWIL
t he operatlﬁggégetfei

Q”Qa£22282c95¥é°$iew of an inhalation
device according to the first embodiment of the present
invention.

Figure 2 1is a longitudinal cross section of the
inhalation device.

Figure 3 (a) is an enlarged longitudinal cross
section of the inhalation device.

Figure 3 (b) 1s an enlarged horizontal cross
section of the inhalation device.

Figure 4 (a) is an enlarged elevation view of
the mouthpiece.

Figure 4 (b) is an enlarged longitudinal cross
section of the mouthpiece.

Figure 4 (¢) is an enlarged horizontal cross
section of the mouthpiece.

Figure 4 (d) 1is an enlarged rear view of the
mouthpiece.

Figure 5 is a longitudinal cross section showing

- the operation of the inhalation device.
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WO 2004/ 054647 PCT/JP2003/ 015943 -10 Figure 6 is a
| ongi tudi nal cross section showi ng the operation of

woOhensioskal at i on device. Figure 7 is a | ongitudPaalirP2003/015943

cross section showing the operation of the inhalation

device. 5 Figure 8 is a longitudinal cross section

showi ng the operation of the inhalation device.

Figure 9 is a perspective view of an inhal ation

devi ce according to the secend-enbodi nent of the

present invention. 10 Figure 10 is a | ongitudina

cross sectifaruef ttheés ianhahatitadidevi eeoski gyeeidd §BYwing

is an enlarged el evation view of the rear divided

bddy ddeatatfienmefpahle dhhthethoot Gpirece. of the

i nhal ation device. 15 Figure 11 (b) is an enlarged

| ongi t udi n@icresy isect ilongétuthsakoorhpbesectEpguskowing

11 (c) is an enlarged horizontal cross section of the
ngiR HResed ion qfr &hel ipgpliesian @ﬁVé?@ed rear view of

the 20 nouthpiece. Figure 12 ( is an enl arged

el evation VIiEN5GF 8 ﬂﬁeaflﬁﬁﬁl&PQFaéé 868§Stﬁ§FtF8Pn§h°Wln9

W LB S A Bl 2,
Flgure 12 %%gdr e”'?‘& J‘éﬂf%g“éﬁe&rSESan inhalation
device according to the second embodiment of the present
invention.

Figure 10 is a longitudinal cross section of the
inhalation device.

Figure 11 (a) is an enlarged elevation view of
the rear divided body that forms part of the mouthpiece of
the inhalation device.

Figure 11 (b) 1is an enlarged longitudinal cross
section of the mouthpiece.

Figure 11 (c) is an enlarged horizontal cross
section of the mouthpiece.

Figure 11 (d) is an enlarged rear view of the
mouthpiece.

Figure 12 (a) is an enlarged elevation view of
the front divided body that forms part of the mouthpiece.

Figure 12 (b) is an enlarged longitudinal cross
section of the mouthpiece.

Figure 12 (c¢) 1is an enlarged horizontal cross
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WD 2004/ 054647 PCT/JP2003/015943 -11- section of the
nmout hpi ece. Figure 12 (d) is an enlarged rear view of

woOheo4/05004t hpi ece. Figure 13 is an el evati on vi B@I/JP2003/015943

showing an 5 inhalation device according to the third
enbodi nent of the present invention. Figure 14 is a

cross section taken on line X-X of Figure 13. Figure

15 is a cross section taken on line Y-Y 10 of Figure

13. Figure 16 is a cross sectilen show ng an

I nhal ati on device having an orifice forned at the

feontion YemNno@hdikearout hpi ece. Figure 17 (a) is

a perspective view of an 15 inhal ati on device

accordi ng tRidgdre foor t(H) edsodmeatlafged heepresemw of the
invention. Figure 17 (b) is a cross section show ng
theuthpiedteat i on device. Figure 18 (a) is an el evation
view of the 20 nouthpiece. Figure 18 (b) is a cross
section of Elmirawdthpilsce arnFi glegatgopc) VitgWa £8gKNing an
gf&%;iggfd?%&%p%%ﬁ%q;%%? 2 63 S AR ARNeWs the

present invention.

Figure 14 is a cross section taken on line X-X
of Figure 13.

Figure 15 is a cross section taken on line Y-Y
of Figure 13.

‘ Figure 16 is a «cross section showing an
inhalation device having an orifice formed at the front
side only of the mouthpiece.

Figure 17 (a) dis a perspective view of an
inhalation device according to the fourth embodiment of
the present invention.

Figure 17 (b) is a cross section showing the
inhalation device.

Figure 18 (a) 1s an elevation view of the
mouthpiece.

Figure 18 (b) 1is a cross section of the
mouthpiece.

Figure 18 (c) is a rear view of the mouthpiece.

Figure 19 (a) is a plan view of a part of the

main bedy.



WD 2004/ 054647 PCT/JP2003/ 015943 -12 Figure 19 (b) is

a cross section of the main body. Figure 19 (c) is a

woeen4/03s@aw of the main body. Figure 20 (a) i SPATUPINF015943
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15

20

section of the vessel. 5 Figure 20 (b) is a cross
section of the vessel having a greater depth. Figure
21 is a perspective viewillustrating an inhalation

devi ce accordi ng to anot her enbodi nent of the present
invention. 10 Figure 22 is a-erspective view

illustrating a dry powder inhalation device according

to another rmrhod nENt (Bf) the AresRls | SVE@UIPNoFf the main
Figure 23 is a perspective viewillustrating a dry
pdwidr. i nhal ati on device according to another 15

enmbodi ment when not in use. BEST MODE FOR CARRYI NG QUT

THE PRESENT EILQVERTILON (cHeriei ratter, vaawi obatla imdin body.
device of the present invention will be described
accordi ng t dli%ESerBodrientsa arehsretetemeeot othe vessel.
drawi ngs attached gﬁ{eto. Figs. 1 20 through 8 show an

i nhal ati on deé¥'¢E &#lcorRi nkSt8 cresei sectionpedi ngm  vessel

" LI A2 ahow an nhal alion device
(nroush, togsbav.en. i ation dedee oS L IIE o,
inhalation device according to another embodiment of the
present invention.
Figure 22 is a perspective view illustrating a

dry powder inhalation device according to another
embodiment of the present invention.

Figure 23 1is a perspective view illustrating a
dry powder inhalation device according to another
embodiment when not in use.

BEST MODE FOR CARRYING OUT THE PRESENT INVENTION

Hereinafter, an inhalation device of the present
invention will be described according to its embodiments
with reference to drawings attached hereto. Figs. 1
through 8 show an inhalation device according to the first
embodiment, Figs. 9 through 12 show an inhalation device
according to the second embodiment, and Figs. 13 through
16 show an inhalation device according to the third

embodiment.



-13- Enbodinment 1 The inhalation device in this
enbodi nent conprises a needle part 3 (an exanpl e of

wanounseali ng nmenber) in which are fornmed an PCT/JP2003/015943
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i nhalation flow path 1 and 5 an air inlet flow path

2,' a holder part 5 for containing a vessel 4 which
contai ns one dose of pharnaceutical conposition A and

is sealed by a stopper 4a (an exanple of a sealing
menber), a chanber 6 for housildg the vessel 4 of the

hol der part 5, a guide part 7 for guiding the hol der
1Empexdtinfentn it he axi al direction of the needle part 3,

and a holder operating part 15 for advanci ng and
retreating The hbieratgiaort 5dalvdang t hin guittié sparémodiment
these are all housed in a tubular housing 9.

MSIOBAFESeSa frolSigpilecerat i 8  proviedetpde aof i pnofundealing
housin%_9” 15 The pharnmceutical conposition A can be
pHTOZ ed i i 9 ¢ TS haivinig a dsar thilsive psitie 1 and

suitabl e .for transpul npbngary adnministration by an air-
ggﬁeﬁﬁﬁé&nﬁﬁﬁagﬁowﬁgﬁgglgmsaiHP%d?ﬁep%ﬁés%Ifho@Pntalnlng a
t nmbqodi.nent enpl qys a freeze-dried ,
gg’%%%%ilti gn, %&jﬁr@?h e b€ plHiSfed 95 Mfpermaceutical
d o sk ater.. h ] IO, 5 housjng, 9 is
p%g??ggé%l%ﬁtﬁAéngogg?ﬁ%Q%g?nb%o%y§€§?$%rm% chit Sxample of

f er ged1ang RER¥AL) | NgethiAPe POEL £ SA ﬂl&m&anﬁfgv?slsdel 4 of

hol der part 5 is in a retreated position, _
9€hkhaiolopenand X aseguLde t Part enoval/ IR0 HROMo1der
9A. The lid 9Cis connected to WO 2004/ 054647

PORLIP2003/ @Hs04%ial direction of the needle part 3, and a

holder operating part 15 for advancing and retreating the
holder part 5 along the guide part 7; these are all housed
in a tubular housing 9. Moreover, a mouthpiece 10 is
provided at a tip of the housing 9.

The pharmaceutical composition A can Dbe
pulverized into fine particles having a particle size
suitable for transpulmonary administration by an air-
generated impact that flows into the vessel. The present
embodiment employs a freeze-dried composition, which will
be explained in more detail later.

As shown in Fig. 5, the housing 9 is provided
with a housing main body 9B in which is formed a
removal/insertion port 9A in which the holder part 5 is in
a retreated position, and a 1id 9C that opens and closes

the removal/insertion port 9A. The 1lid 9C is connected to



-14 the housing main body 9B by a hinge 9D, and a

wi ndow 9E for verifying whether the vessel 4 has been
woOaem@d4dss provided on the lid 9C. An inlet pect/Jpioos/015943

for introducing outside air is 5 provided on a wall

of the housing 9. The inlet port 9F is equipped wth

a check valve 9G for preventing the pulverized

pharmaceutical conposition A fromflowing out. A

fl ange-shaped partition part-3A-is formed at the base

end of the needle part 3, and an end of the air 10

i fhet hblewnpanhil bbdy heB needh ehpafd ,0RENS Atyidiow 9F

outer wall surface of the partition part 3A through

t heri isrdéying vhethartihé ovepsel BMAadMPeROValoaded is

peri pheral wal | fart 3B extends from an outer end

pRFPVefethenpthei +#8n%Cpart 3A to the front. An

engagenent hole 3C is formed at 15 the peri pherql vvaJ.I .

part 3B. AnfBnyRbRherttiordy etan d@‘%?dq%tmgg:qm@la{:e glr is

I rted into the front fromthe needle par , .
gﬁ%EEf%éél nR4l &t Yoh! fPovratiPusgifers afhehénlefpport 9F is

k h h_t ne projection 3D. The
eddrBPel PR AR e‘feo"%%féq#g&%%mgof?ﬁg
fbhi 894 |1 nart of_.the needle p
i %%%vgtgﬁ%&tgi %ﬁ%%ﬂrl%é%{bigﬁiel h%ﬁm |onsgltt91.o %‘r gjﬁgﬁ%llé’f’”flﬂe out.

axi al diregtEgangé—éﬂgp@@U§599iQiBHdP%Q% gﬁ%ﬁ%% formed at

direction of the "needle part 3 are afigne ( .
other baFbeemdublipitdee nbRd1e H=d ded yd hha opyt QfS'ta% air

25 flow path 11 and an auxiliary flow path 12. Mre

2004¢ 051647 PEThIP20G3/tEb3HRdle part 3 opens at an outer
wall surface of the partition part 3a through the inside
of the partition part 3Aa. Moreover, - a peripheral wall
part 3B extends from an outer end part of the partition
part 3A to the front. An engagement hole 3C is formed at
the peripheral wall part 3B. An engagement projection 3D
is formed at a part inserted into the front from the
needle part 3, and the inhalation flow path 1 opens at the
tip portion through the engagement projection 3D.

The needle part 3 is attached to the housing 9
by fitting the partition part 3A of the needle part 3 into
the tip part of the housing 9. Furthermore, the axial
direction of the housing 9 and the axial direction of the
needle part 3 are aligned with each other.

The mouthpiece 10 is provided with a mouth-side

flow path 11 and an auxiliary flow path 12. More
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-15 specifically, the nmouthpiece 10 consists of the
mout h-side flow path 11, which communicates with the

wonhaloatdson flow path 1 of the needle part 3 BOTAB2008015943

i ntroduce the pulverized pharnmaceutical conposition
A, and the auxiliary 5 flow path 12, which does not
comuni cate with the inhalation flow path 11 so as to
i ntroduce outside air into the user's (patient's)
nmout h. The nout h-side flow path-11 passes through the
nout hpi ece 10. The front end and rear end of the

nmepeici fidadilge thewnpathpidcopen abniherd ronteisd desd@ilside
the rear side of the nouthpiece 10, respectively, to

f &l@iva Plertdntl 1, opdvialy chifuaricaa else ari tP e g ihikB.a tAbn  £1ow
engagenent concave portion 11Cis fornmed at the rear
opefingl 118 Adeshoawdlé n Rin. 3, sodiad dep 18nbavinge the
an orifice 13Ais provided 15 in ;hg nnu;h-5|d¢ flow. .
pBFIC'?er{.lZ?HePEéﬁWéFeB’Fl@% SPIPOTEE LABA i @rpi)fshlfte Cmedl.hllary
at.the center gf the axis of the mouth- side flow pat
1%18W tﬁ@thougﬁpieﬁglf@. ﬁﬁ@sauiKﬁiaKVmﬂF?WCﬁéﬁhhM%Fhs the
f anul arl around_.t he nout h-si de ow pat . .
RSERSAEEDH Baoh A 30 Tenredd che D outaide air

Th{EN F Ra I,s, forned.an auxiliary air
iaﬁlﬁgkjl g% E%g&g gh?%%é%%%isé)atm?%eh Tear surface of the

mout hpi ece #Qe SRoASHLQ; 4at {fg\%%‘?g;ﬁ%%l;iﬂepa Lis TH%O%‘J@B the

portion of the auxiliary f p 'S ranche
foomthppboealidty ohei mhahinghr anghed pat bsq Zé;gggemouth—

These branched paths 12A open at the front sur

260d¢ 05464 7Tp@OT/ IP260A 05948 front side and the rear side
of the mouthpiece 10, respectively, to form a front
opening 11A and a rear opening 11B. An engagement concave
portion 11C is formed at the rear opening 11B. As shown
in Fig. 3, a divider 13 having an orifice 1324 is provided
in the mouth-side flow path 11. The center of the orifice
13A is positioned at the center of the axis of the mouth-
side flow path ii of the mouthpiece 10.

The auxiliary flow path 12 is formed annularly
around the mouth-side flow path 11 as shown in Fig. 4. At
the rear end of the auxiliary flow path 12 is formed an
auxiliary air inlet port 12C which opens at the rear
surface of the mouthpiece 10 so as to introduce outside
air. The tip portion of the auxiliary flow path 12 is

branched to form a plurality of inhaling branched paths

12A. These branched paths 12a open at the front surface
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12B. These auxiliary openings 12B surround the front

wopenioag47 11A of the nouth-side flow path 11. POwWSP2003/015943
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when a user has the nouthpiece 10 in his/her nouth,
the front opening 11A 5 of the mouth-side flow path 11
and the auxiliary openings 12B of the auxiliary flow
path 12 are located in the wuser's nouth. A pair of
attachment portions 14 are verigically fornmed in the
nout hpi ece 10 extending toward the rear of 10 the

muft hphec emd@chpskbengagersnt sprR) %ﬁ;t;éiqfl%r%fmoaéﬁings 12B.
formed in each attachnment portion 14. The éngagenen

pribjeset | amx B0 afy t bpeneeds e 10® tsuBrdin®NgREEE rnkh opening
t he engagenent concave portion 11C of the rear

opddi g The ofouthe sioet lilsiwdeathowlpatthid, ofhdmes kiser has
mout hpi ece 10 to conmmuni cate between the inhalation

f IC6% Meathpl eged 140hd nduitsh-hsimendfitdw pateh font mopening 11A
addi tion, the pair of vertically provided attachment
p8% iGifs MOH Y S 1 thlew natd tiHe et |h tﬁtﬁermxmartxpmenmgs
3 f the needle rt 3 to engage the engagenen '
p&g%ec?Eo@el4iu6$f%?ﬂéY2§1§t‘”t 3Eﬁ%]%ntlh2poﬁ¥?_o Poribed Ln the
t nga t holes 3C forne at the peripheral wa
pg%F%S% %?G?ﬁé needl e part 3, thus fixing the

mout hpl ece 400k ! e NRRURARAL! 3 d08s 14 are vertically

above-describ configuration prevents

bebwaes anmink fhavtmaidbe Wb CAaLL Y\ﬁ%t B6afd lﬂﬁ%f \}%%r of
i nhal e the pul veri zed pharmaceuti cal conpositrion
2064/ Obdedp PEJ¢ JR200360d5%gagement projections 14A are
formed in each attachment portion 14.
The engagement projection 3D of the needle part
3 is engaged with the engagement concave portion 11C of
the rear opening 11B of the mouth-side flow path 11 of the
mouthpiece 10 to communicate between the inhalation flow
path 1 and the mouth-side flow path 11. 1In addition, the
pair of vertically provided attachment portions 14 are
fitted into the peripheral wall part 3B of the needle part
3 to engage the engagement projections 14A of the
attachment portions 14 with the engagement holes 3C formed
at the peripheral wall part 3B of the needle part 3, thus
fixing the mouthpiece 10 to the needle part 3.
The above-described configuration prevents

communication between a main flow path, which allows the

user to inhale the pulverized pharmaceutical composition A
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of the needle part 3 and the nouth-side flow path 11

wofhodhvs464mout hpi ece 10, and a sub fl ow path, weCThP2003/015943
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allows the user to inhale auxiliary air introduced
fromthe auxiliary air 5 inlet port 12C by the
auxiliary flow path 12. Therefore, the auxiliary air
can flow directly into the user's nouth. The hol der
operating part 15, which is angther one of the

el ements constituting the inhalation device,

campol Seiss hdFeahent s b SAREON HHMIARG dhher gl deftpait oF the
10 back and forth along the axial direction of the

hogsidig 9pannd Janangertatd ngoheNesidor MRS aphtlg tihe of the
mechani sm 15A. The nmechani sm 15A has a connector 15B,
oReuEhyiefewdioch ainsl ac sbediled tumttthe widldderaldants THY user
a_hinge 5A, and the other end of which is connected

t &t HENEle Foxyl iary| vge IBtIDAlUCHEde firioth 9Bealaamxiliary air
serves as the above-nentioned operating |ever. By

e .

opEnhg PRFF diZ%osig thte auxilo@ry Helooratdr bart Bhexrefore,
adyanced.and retreated ong.fhe guide wpart 7. The

Sl R P CBATTaEY, 8By 6% Bt FH-SC P hhovehd Je figer @ mouth.
lifting thenxessel fromthe base thereof to renove

20 thegvessgﬁg4$%&g raqH§ﬁ§t¥P?fQﬁrqii$1n§ tfig vesggother

4ohe JOrpRE QN LRGtLe tyi?@{ﬁqiyqeiiéﬂgali%%g%g%:ggéi %Fevice,

is used as foll ows. First Cii’s to

opefipkhgesr exathinsait 18R PAIt by Ohgt hechausing. 9
as sﬁomn in Fig. 25 5, whereby the hol%er Sart (ﬂ%% part >

pbbbédabdckwatd tdongache WX 2H04A08464on of the housing 9,
PCT/ JP2003/ 015943 _
and an operating lever for operating the mechanism 15A.
The mechanism 15A has a connector 15B, one end of which is
connected to the holder part 5 by a hinge 52, and the
other end of which is connected to the 1id 9C by a hinge
91A. The 1lid 9C also serves as the above-mentioned
operating lever. By opening and closing the 1id 9C, the
holder part 5 is advanced and retreated along the guide
part 7. The holder part 5 is provided with a remover 16
for lifting the vessel 4 from the base thereof to remove
the vessel 4, and a lever 17 for lifting the vessel 4 is
formed on the remover 16.

The inhalation device is used as folléws.
Firstly, the lid 9C is lifted to open the

removal/insertion port 9A of the housing 9 as shown in Fig.

5, whereby the holder part 5 is pulled backward to reach
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Next, the vessel 4 is attached to the holder part 5

woi20d/05k@7 st opper  4a facing forward. Next, thecriyp09€015943
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I's pushed down to close the renoval/insertion port 9A

of the housing 9 as 5 shown in Fig. 6, whereby the

hol der part 5 is pushed toward the needle part 3 by

the connector 15B, and the stopper 4a of the vessel 4

is pierced by the tip of the-1lfeedle part 3, thus

pl acing the inhalation flow path 1 and the air inlet

f to% parevaldfinshethendperpabh 3fi thelRoasMAYND catNORt, the

with the inside of the vessel 4. Subsequently, the

u¥EPSeakés iehatiaahhgi Beethe hohdar spher Sroutth artte stopper

inhales air fromthe vessel 4 through both the

ngﬁt rif-easﬁﬂdégf?BW%% 1¥est t HdrarolithpP6ceislOpyslaed t Hewn to

ig&glati n flow g{ . 1 of the needle part 3 by the 15

uS&Pes (G %iﬁﬁﬂoig i%ﬂﬁﬁ§ﬁ¥QH%P?%®cgalﬁjéigmﬁehoﬂﬁlm@g9 as
[ rocess,: the.inside of the vesse econes

gggﬁggt f?o%ﬁggat?VewﬁFggggrét %d?Fﬁ@§th%a%%eék Z%I@@Shed

9 S, [ iry f into the vesse

t%gggﬁ ttﬁléeag??@&%e;l gtgrﬁl Sw %’gﬁhﬁ oﬁorﬂ?&tﬁéed]rlléa'pa?{ld the

Sstéppart asulds @tk 2ealdr ugneLatad iymagh i s, createdy o

in the vessel 4, the pharmaceutical conposi

pukwdiezpdringp thue ppadinglas fHHEf#EiJlrﬁiowigaﬁﬁ 1 and
particles are delivered into the wuser's (patient's

| thgs dtomirlet nifabat i pathl av pat hthe apdetibg Jart 3 in
mout h-side flow path 11. At the sanme tinme, the '5
atPNragabien | wlith rides | yngintealced tet oreiseuger' s WO
2004/054647S£§§géiggggiolg%§3user takes the mouthpiece 10
in his/her mouth and inhales air from the vessel 4 through
both the mouth-side flow path 11 of the mouthpiece 10 via
the inhalation flow path 1 of the needle part 3 by the
user’s (patient’s) inhalation-induced pressure. During
this process, the inside of the vessel 4 becomes subject
to negative pressure and thus the check valve 9G opens,
and outside air flows into the vessel 4 through the air
inlet flow path 2 of the needle part 3. As a result, an
air-generated impact is created in the vessel 4, the
pharmaceutical composition A is pulverized into fine
particles, and the fine particles are delivered into the
user’s (patient’s) lungs from the inhalation flow path 1

and the mouth-side flow path 11. At the same time, the

auxiliary air is directly inhaled into the user’s
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port via the auxiliary flow path 12. As descri bed

wahoudsddshe auxiliary air is not mxed wth aPCT/JP2003/015943
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contai ning the pulverized pharmaceutical conposition
A flowi ng through 5 the inhalation flow path 1 and the
mout h-side flow path 11, which prevents the

coal escence/ aggl oneration of fine particles due to
the flow of the auxiliary airjoBy allow ng inhalation
of the auxiliary air, the inhalation evi ce can thus

d
I dace ehiie shun@ens ofrém USRE @ﬁﬁ&hﬁﬁﬁ%@%ghpaYhfﬁFlBort via

reduced pul nonary capacity or the burden on a ¢

(baei eatxilfven iffldwheppbBr nezeutigal Repell 08védve, the
were to be partially dispersed in the forn1of'
agyrérdravedantssés hetausexedusett’s (pati entdining the
i nhal ation strength is weak, 15 the aggl onerat ed
nRESESTHEGH e drarshid cadai astpobetidnvirddef1d8ing through
| pcated. a he peripherg of the orifice 13Ain the
nggteh-lgpéia%%% batth Bathiltaed nthe ptwde- lslm?hrﬂcm?ﬁmth 11,
di spersed and pulverized into fine particles when the
a8§g8§er§F€HeH§§se§ as CPHESTGR e 9grPmeeatign. Tile fine

f d n,_passi ng, t hrough 't he
e IR R e AL aﬁsp@@%&%ﬁs@ugﬁr. By
i Wi g . 9G prevents e, .
R genyliactas g SR P BLSLED SR ppgarion

' 5 t ' L port._even n the.
ngﬁrhfﬁgﬁa?n?% i fgg%%st}%ﬁnﬂﬁ%ﬁ’%o%@/ &SB%E (patient)

having reduced pulmonary capacity or the burden on a child
(patient).

Even if the pharmaceutical composition A were to
be partially dispersed in the form of agglomerated masses
because a user’s (patient’s) inhalation strength is weak,
the agglomerated masses would be crushed against the
divider 13 located at the periphery of the orifice 13A in
the mouth-~side flow path 11 of the mouthpiece 10 and thus
dispersed and pulverized into fine particles when the
agglomerated masses pass through the orifice 13A. The
agglomerated masses formed when passing through the mouth-
side flow path 11 are also dispersed through the divider
13.

The check wvalve 09G prevenﬁs the pulverized
pharmaceutical composition A from flowing to the outside

from "the inlet "port even when the user (patient)
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mout h- side flow path 11 of the nouth piece 10. After

wonrengpw4nonary admini stration is conpleted, Po®JPi0d3/015943
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9Cis lifted to pull the holder part 5 back up to 5
the renoval /insertion port 9A of the housing 9 as
shown in Fig. 7, and then the renover 16 is |ifted by
the lever 17 and the vessel 4 is renoved fromthe
hol der part 5 as shown in Figo-8. Wen the inhalation
device is not being used, 10 the nouthpiece 10 is

Cleasetheniuish ya slafsl 8a 88 shewn the Rrdssell. 4A§r6ﬁ3%eb%uth—
above, the air flowrate of one inhalation by the

usede( gdoweparhi d1gefietht| youthtpece@nge, of 5 to 300

L/ m n. Considering the possible respiratory 15 ability

of the useAffpat Feanppulhenanpabdnionstlextten ofs ddipleted,

present invention is set so that the volume of the

vé@@e 14 % dsodti Heql to malBortey diclstreardf & hecdi up to
et flow path 2 is about 2 nm the bore (dianeter)
etﬁ@mpﬁﬁ§7éPF8ﬁt%PBmP%5Fh9ﬁ ?5 Bhourowsimg @rmb tdwwn in

5. G R S 1 YR s o
LS ETORIET 13 U A LR BTS¢

131 that are formned ] ;.
p 11,a 11 of the 25 nout hpi ece at
aggpigr%gtg?y s%aced i nterval s as shown WO 2004/ 054647

PCT/ JP2003/ )48f843he inhalation device is not being used,
the mouthpiece 10 is closed with a cap 18 as shown in Fig.
1.

As described above, the air flow rate of one
inhalation by the user (patient) is generally in the range
of 5 to 300 L/min. Considering the possible respiratory
ability4of the user (patient), the inhalation device of
the present invention is set so that the volume of the
vessel 4 is about 5 ml, the bore (diameter) of the air
inlet flow path 2 is about 2 mm, the bore (diameter) of
the inhalation flow path 1 is about 2 mm, and the bore

(diameter) of the inhaling branched path is about 1 mm.

Embodiment 2

An inhalation device of the present embodiment
is provided with two dividers 13 and 131 that are formed
along the mouth-side flow paths 11 and 111 of the

mouthpiece 10 at appropriately spaced intervals as shown
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device other than the nouthpiece 10 are the sane or

woeimdloase4at o those of the first enbodi nent, an8CThP®03/015943
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the sane or simlar conmponents are designated by the
same nunerals as 5 in the first enbodi nent, and their
detailed descriptions are omtted here. A single
orifice 13A, the center of which is positioned at the
center of the axis of the nouph-side flow path 11 of
the nout hpiece 10, is fornmed at the 10 divider 13 in

t He frrint, pardndofiot.heTABUEBRbESENL & AL Y of '
orifices 13A are provided g?bsubgtan??ggfy eélal?%? device

spaded ithat vahe abuthpidiyi der zk3l 4He t Bensealk NAHMitar to
of the nouthpiece, as shown in Fig. 11. The nout hpi ece
1Ghioseconfrisled ofinsto sepadabbet, 15par ttius EheNtsame or
part and a rear part. The divider 13 is formed in a

f oA L@ty icoa@obeny s10rewdlelsé gnhé edi Wiydethel 3bmd siumerals as
formed in_a rear divided body 102. As shown in Fig.

130 tHe FoRet dpvbedineply 20d theipr sletied et tdescriptions
nnuth-ng flow path 11 and an 20 auxiliary flow path
12%&s M gﬁ@ Eghpiece 10 of the first enbodiment. An

engagenent concav ortion 11C_.is fornmed at a rear
opgnigng 1lB£ofSJtr}9§e?mﬁfh£%?%le%f3lew ?%ﬁ hC:PI.erArPf which is
e C rti 101A. is for.me t.an inner
CRPRSETELS° ek Eo PR 0D MEAAS 'L M goiae

Cr ég}al%%ﬁ%r\?%r2%52%%%6%%%8#%9580@%?' hoB0eda at cne
divider 13 4in the front part of the mouthpiece. A
plurality of orifices ‘13A are provided at substantially
equally spaced intervals at the divider 131 in the rear
part of the mouthpiece, as shown in Fig. 11.

The mouthpiece 10 is comprised of two separable
parts: a front part and a rear part. The divider 13 is
formed in a front divided body 101 while the divider 131
is formed in a rear divided body 102.

As shown in Fig. 12, the front divided body 101
is provided with a mouth-side flow path 11 and an
auxiliary flow path 12 as in the mouthpiece 10 of the
first embodiment. An engagement concave portion 11C is
formed at a rear opening 11B of the mouth-side flow path
1l1. An engagement concave portion 101A is formed at an

inner wall of the auxiliary flow path 12. As shown in Fig.

11, the rear divided body 102 is configured by integrating
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-22 an internal tube 102A containing the nout
flow path 111 and an external tube 102B. The externa

woubhe/0583B i s provided with engagenment proj ecPCOAB2003/015943
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' ' 2A of
102C and 102D. The tip of the internal tube 10
the rear 5 divided body 102 is fitted to the

" engagenent concave portion 11C of the front divided

' [ f the
body 101 and the engagenent projection 102D o
extgrnal tube 102B is engagegu th the engagenment
concave portion 101A of the front divided body 101.
ear aivi ded bod co 10y St 40578 1RE0 APELLANG BBby pach
rear divided bodies 1 an C _
1028 ¢ind han resremtiall detbdoty2H.02 T SAGAGEd V’&Lﬂé thep is
peri pheral wall part 3B of the needle part 3, the
ehfayemest Wil eoproamefRCoobybbeiexs eTmad aiabey 4H2B
i's engaged with the engagenment hole 3C of the 15 _
peri pheral W&Pl tdr toBBthandnteenait drutsd 10d% 302AHS rear

i h agenent projection 3D of the
ﬁgg Iggdggﬁgdé.g%ﬁggﬁ%utﬁbFEg@ 1o i $hehusngesenéobedoncave
at,othe i p 8f t eng usig% 1. The inhal ati on device of
t he prgsengleanEi ﬁ? o1 u%%ﬂﬂ@?ﬁtfﬁp%h?éﬂghgggmi the
Lhed .The iliLary air is introdu .
e R n Sp e Astsmnate Filomt 1028 1

douizdadabade il M of o e RULEPI G810 85 Shown, by a0 e

' ' . Th viders
g%iggglnag;f@@;?i i eiﬁjﬁhe nnﬁ%#ésgggﬁgyg%%%%%hd%%ﬂg;tion
t he nout hpi ece WD 2004/ 054647 P J

between the front and rear divided bodies 101 and 102.
The external tube 102B of the rear divided body 102 is
engaged with the peripheral wall part 3B of the needle
part 3, the engagement projection 102C of the external
tube 102B is engaged with the engagement hole 3C of the
peripheral wall part 3B, and the internal tube 102A is
engaged with the engagement projection 3D of the needle
part 3. The mouthpiece 10 is thus positioned at the tip
of the housing 1.

The inhalation device of the Present embodiment
is used in the same manner as described above. The
auxiliary air is introduced from the auxiliary air inlet
port 12C of the front divided body 101 of the mouthpiece
10 as shown by an arrow in Fig. 10.

The dividers 13 and 131 are provided at two

locations in the mouth-side flow path 11 of the mouthpiece
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of aggl onerated masses of fine particles of the

wohemrmaednt i cal conposition. Dividers nay al SOPO®JP2003/015943
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rovided at three or nore |ocations. 5 Enbodi ment 3
gs shown in Figs. 13 through 15, the nouthpiece 10 is
provided with an outer shell 10A a tubular interna

menber 10C having a divider 10B, and a dividing bl ock

10D. The conposition of the-pghal ation device other

than the 10 nouthpiece 10 is the same as in the first
efodi frbos, ahﬂowiM@iHjﬂﬁﬁahkpdegggg&kgtlﬁﬂé A fspersal of
onmtted here. The nouthpiece 10 is assenbled by

f Bogilegerhgedi nt eesaksnenter 106 hat 0 bherouigL sheld  1he
1CA fromthe rear, and fitting the dividing block 10D

i RPGTIRESHAL 6RhaFonBosErben . 103avrjrdmalst by elso gbre provided

ity of spacers 1010 project along an ou

gkggﬁhfg¥eﬁfi%gr%u¥@%ﬁ%iQﬁSthe i nternal nenber 10C of

rear sidg at predeterm ned spaced intervals in
Eﬁﬁbogl entigl direction. A step fpart }O%é Lﬁe

d at ap_.inpner circunferential surface o .
28[ gf shel |ﬂio§1§?‘ﬁ? ob@hgﬁlgsr t §31 ER§PHINN 1bhe the mouthpiece

CReR ' ' | on.,. The spacers 1010 are fitted
ht o T het oy i pal T GEh Bt on el oA sandnternal
i i | 0, | f et en tLhe e
Lo R AL SParRS TR B R ARG BULEL 100,

aghan cambbiaiyn 2% fdiow pahly 42: oY02094L054647 .\
PCT/ JP2003/ 015943 -

mouthpiece 10 is the same as in the first embodiment, and

their detailed descriptions are omitted here.

The mouthpiece 10 is assembled by fitting the
internal member 10C into the outer shell 10A from the rear
and fitting the dividing block 10D into the internal
member 10C from the rear. A plurality of spacers 101C
project along an outer circumferential surface of the
internal member 10C of the rear side at predetermined
spaced intervals in the circumferential direction. A step
part 101A is formed at an inner circumferential surface of
the outer shell 10A throughout its length in the
circumferential direction. The spacers 101C are fitted
into the step part 101A of the outer shell 10A, and thus a
cylindrical space is formed between the outer shell 10aA
and the internal member 10C, to be served as an auxiliary

flow path 12.

r
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part of the auxiliary flow path 12. The*air outlet 12D

woO004l0se@ted in the m dway of the nouth-side fPOWIPEDI015943
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11 and allows the outside air to flowin the air

di scharge 5 direction of the nouth-side flow path 11.
The auxiliary air introduced fromthe auxiliary air
inlet port 12C flows into the auxiliary flow path 12
t hrough the spaces fornmed between the spacers 101C
and flows into the nmouth-side flow path 11 in a ring

formfrom t herdiy-shbbet 42D ob@1tbr 9ugh ikheawed L2 % +ip
flow path 12. The divider 10B and the dividing Ioék

19Bref oft bei puadihabryefibew p&thare. provd ded- Wit & 12D is
plurality of orifices 10E and 10F, respectively which
ar@cpiedi ded tde mishetami athy woutorsige spacedpath 11 and
ig&&rvals. The dividers 15 10B and the dividing bl ock
18p-8FSt hel¢ nt@tHildeaenpsr 40C flove éml athed anr discharge
t hi.ckness w@iﬁﬁgflon ates the orifices 10E and 10F

C

tglfﬁg aPF &s g 'q?ﬁﬁq%nﬁlq%eP@Fhfﬂégs ThQE aanxd liary

AgE-ag ot or Lpcplen Lorvers of ey outiet
| reat . LS | The inhal ation fl

oThes R o198 SELoLL NS, TORALR LY 1o

PBEtwSeAl @ heC IPRHY AL f@ld\fi t Qngheflior‘]vssi dg 1'% %Egt \g/*‘%z@%l—side

4 as described in the above. user (ﬁg%len

el cue 18 26y Siasg T o 988 e 120
POTrIRZ00BAO 15248l iary flow path 12.

The divider 10B and the dividing block 10D of
the internal member 10C are provided with a plurality of
orifices 10E and 10F, respectively which are provided at
substantially uniformly spaced intervals. The dividers
10B and the dividing block 10D of the internal member 10cC
are enlarged in thickness, which elongates the orifices
10E and 10F to the air discharge diréction. The orifices
10E and 10F are not to be located forward of the air
outlet 12D.

The inhalation device of the present embodiment
is used as follows. The inhalation flow path 1 and the
alr inlet flow path 2 of the needle part 3 are
communicated with the inside of the vessel 4 as described

in the above. A user (patient) takes the mouthpiece 10 in

his/her mouth for inhalation, and thus the auxiliary air
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auxiliary air inlet 12C, and then flows out in a

woOam4rvase4f |l ow from the air outlet 12D i nto t heCT/JP2003/015943
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nout h-side flow path 11. The pharnaceuti cal _
conposition is pulverized into fine 5 particles by air
i npact generated by outside air flowing fromthe air
inlet flow path 2 of the needle part 3. The outside
air containing fine particlespgf the pharnmaceutica
conposition flows into the nouth-side flow path 11

f ramwishe ritthatied | ok {1 oywpat ol paPH B3SIES F%Ocﬁéqr%ﬁmlary

the orifices 10E, and thereafter rovvs out

fdnt iogeni medlkmd then nDLERPI 668 10 Wi tl@nﬁ%%&om%%ﬂ from
by the auxiliary air flowng out fromthe air outl et

12be athusuttlles ARSI ider caitthec ontuatiniSiglef | fleowpasdtic! 5.  The
of the pharmaceutical conposition is prevented from
diPsearBcay 18 lwhi ehrsed tsugppr ebs dimperesailzeaf finto  fine
particles of the pharmaceutical conposition. The
nB&FﬁﬂPé@é Ry sl selmrart hgenerrtedixbyi aiysider afilrowslowing

to the mout h-side flow path 11 fromthe air outlet
1 B° Bleitglnee Fife 1OHESi de°8i PatBnttaiadi id'S inrefle part 3. The

h h th f 10E. Thus t he
g%thtst: geg; Paign: alr%o(?lﬂcgajfr}ﬁ%@o:);ﬂr%frg?es Bfé %E%%Fy of  the
SBBEQMQ@@GtQXaEh@oggékk 26X @Féw%nlnto ngﬁH&h ng§geflow

auxilrary air avol outside alT

paathcl €8 ff.4m coRact hRG: 4 PNSH Lzl%vp' t[p%%eﬁentér% passes

wal | surface of the nmouth-side flow pa
20046068641 PTL 203/ P4BP43nd thereafter flows out from
the front opening 11A of the mouthpiece 10 with surrounded
by the auxiliary air flowing out from the air outlet 12D.
Thus, the outside air containing fine particles of the
pharmaceutical composition is prevented from disturbing,
which can suppress dispersal of fine particles of the
pharmaceutical composition.

The mouthpiece 10 is set so that the auxiliary
air flows into the mouth-side flow path 11 from the air
outlet 12D before the outside air containing fine
particles pass through the orifices 10E. , Thus, the
outside air containing fine particles are surely
surrounded by the auxiliary air in a laminar flow.

The auxiliary air avoids the outside air
containing fine particles from contacting inner

circumferential wall surface of the mouth-side flow path
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phar maceuti cal conposition from adhering to the wall

woeunf4ase40f t he nout h-side flow path 11 or thePCTHR2003/015943
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even if the nouthpiece 10 is forned of a nateri al
such as a 5 plastic which is likely to have static
electricity. Fig. 16 shows an inhalation device having
a plurality of orifices 10E fornmed at the front side
only of the nouthpiece 10. Epbodiment 4 10 As shown
in Figs. 17 through 20, the inhalation device is

prayi deghhwichh apiaizanbedy dRfa, f;xoUt fﬁ%ﬁffclé'swb A e
a vessel 100c for containing pharmaceutica

cohpasitieon iAabhi cbmbss Pl aer i Zesh | FHdhddNgy Pard | RS wa1i
by an air-generated inpact for dispersal in air. 15
Asugiiewe oif Ehg. md8ththedenfil dwieeeh 10Dt sthd arined even if
cylindrically, and a dividing part 100e inside the
n%b?hpm@é’éhm)@%ei 30f o redf dyneal diofi di ngratesviierl 18Qdh Aas a
plurality of orifice 100f is provided on the
dPié‘-s%épéleCEi V£ di-he ke iberhanco s tatnid: redtecties citeyg

are formed gt the 20 outer circunferential surface of

the dividing*fenbk? £OGHS e jtfélalt#?etir%t cﬁez_@)leg, Raving a
[.L.Lact ' [ n_auxiliar
SHE LYy LRI 00N o UL 10, AL B0 o, o

hpj d the dividing menber 100d. An air
Fgﬁ%tﬂgggﬁp%ggg ?Q'provided at one end of 25 the

asdbbhan¥ntl gw path 100 and an air outlet 100 at the
WD 20047054647 PCT/ JP2003/ 015943

As shown in Figs. 17 through 20, the inhalation
device is provided with a main body 100a, a mouthpiece
100b and a vessel 100c for containing pharmaceutical
composition A which is pulverized into fine particles by
an air-generated impact for dispersal in air. |

As shown in Fig. 18, the mouthpiece 100b 1is
formed cylindrically, and a dividing part 100e inside the
mouthpiece 100b is formed by a dividing member 100d. A
plurality of orifice 100f is provided on the disc-shaped
dividing member 100d, and notches 100g are formed at the
outer circumferential surface of the dividing member 100d.
Due to the notch 100g, an auxiliary flow path 100h for
inhaling an auxiliary air into the mouthpiece 100b 1is
formed between the mouthpiece 100b and the dividing member
100d. An air inlet port 100i is provided at one end of

the auxiliary flow path 100 and an air outlet 100j at the
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described in the above Enbodi nent 3, the air outl et

waQe4/05847be  fornmed into a ring shape. As shoraTiIP2003/015943
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Fig. 19, the main body 100a is 5 forned
cylindrically, and a notch 100mfor formng an air
inlet port 100k is provided at the end of the main
body 100a. As shown in Fig. 20, the vessel 100c is
formed cylindrically and hasog_bottom part 100p. 10
The inhal ati on device is assenbl ed by attaching the

nuithepi ened 160bthe engiendr-of sihe maidh bagh, 10 ]
by detachably attaching the9vessel%%b00 to theq%%ﬁggscrlbed

eridh thet bavel nEhioslyidd0a. 3AS howa: kN et 206@) may be
and 20(b), the depth of the vessel 100c may be
cH&irged asteppr opngaskapé5 As shown in Fig. 17, the

i nhal ation device is provided with an inhalation flow
path 100q ahd ashewut Hpi eEégsi de i nliakatmam f lbadypal boa is
,% the outside air containing fine

1Q0r for inhaljn
p%%tm@ldegyz}‘ﬂnﬁgfé 2l yr maeduei et chor®esi thoon Tyrmitmigchan air

ar.e .forned ,of e 20 inner side space of the main body
1064t W@F

t i Hout Hpf et PEOBHASAdaFhéhresard aBogheThein body
i Rlaglation flow path 100q includes the inside space
of the vessel 100c. The capacity of the inhalation

fl ow path 1@9qsh%%g Hbﬁlggﬁgugki0@h£h§§%?8i2&b8gaés formed

taken altogether is in an a

i BhatiatireBafh owapat R4 0 4] 054647
PCY! P00, 01k0aa" e 9% 068 G55 40 ARRY:

The inhalation device is assembled by attaching
the mouthpiece 100b to one end of the main body 100a and
by detachably attaching the vessel 100c to the other end
of the main body 100a. As shown in Figs. 20(a) and 20(b),
the depth of the vessel 100c may be changed as appropriate.

As shown in Fig. 17, the inhalation device is
provided with an inhalation flow path 100g and a
mouthpiece-side inhalation flow path 100r for inhaling the
outside air containing fine particles of the
pharmaceutical composition A, which are formed of the
inner side space of the main body 100a, the mouthpiece
100b and the vessel 100c. The inhalation flow path 100q
includes the inside space of the vessel 100c.

The capacity of the inhalation flow path 100q
and the inhalation flow path 100r taken altogether is in

such an amount that the inhalation flow path 100g located
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outside air which is allowed to flow fromthe air
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that the air-generated inpact can be applied to the

pharmaceutical conposition A. 5 An exanple of the

capacity is 3 to 100 ml. If necessary, the inhalation

devi ce can be downsized to al nbst the sane size as,

or smaller than, a cigarette-2Bor exanple, the

inhal ation device nmay have a total |ength of 80 mm an

oUPSitdeadi difet Bire ofl1Y0dAM 18Re adrs i fisl ted divatkt eheofouftside

mm, 10 The i,nhal ati on device of the presgnt.enbodlnent

cafthd 5% PV ER by Lowi finee rtﬁng mémtlgﬁ@; xﬁﬁl& 100k

[ | i nder_.form, the nout hpi ece 100b an e vesse

Ilgéfc%]fe Jfﬁ)é?‘lﬁﬁaraﬁﬁcé’&:t i%c A2 dSosia itéTﬁtA,tfmwoﬁldr—génerated
ouidin he _ai inlet port 100k of the outside air,

RS arbi Bensbahi £ 5o Mok éa?mﬁgcqudfcioé@ﬁmﬁon a.

Thys ihahalsati.an [ an Si ze 0. a

tﬁg ggﬁgpéﬁzgfagﬁgofggégﬁﬁgr%Stgaﬁp gﬁg%déketf%ﬁ Ngrgssary,

beremenhasstRhANgel 90104 BHtSg%gg?Eggagggsgﬁgﬁ%kipg same

simpl e structure. The pharmace

sedkedaisn 20 drhel MasSElarl00 By filipg. Ug}tfé‘?hgggggﬂgf the

100s of the vessel 100c with a Sealant.

thehahbiani devdee cey hiee vass@ltal00Lehgriat bached £0  p
the nai n body 100a after renoving the sealant. The

seat ahte ndjamet eradel of0 nal,uminel wm iplsastkl eiandtbPecr § mm.
l'ike. 25 The inhal ation device provided with the

vessel WO 2HoR/ D525kt FoT/ 2003/ 015818 present embodiment

can be constituted only by joining the main body 100a in
cylinder form, the mouthpiece 100b and the vessel 100c of
the pharmaceutical composition A, and providing the air
inlet port 100k of the outside air and the dividing part
100e having the orifice 100f. Thus the inhalation device
can be downsized to almost the same size as, or smaller
than, a cigarette, and become less prone to being out of
order due to its simple structure.

The pharmaceutical composition A is sealed in
the vessel 100c by filing up an opening 100s of the vessel
100c with a sealant. At the use of the inhalation device,
the vessel 100c is attached to the main body 100a after
removing the sealant. The sealant may be made of
aluminium, plastic and the like.

The inhalation device provided with the vessel
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-29 100c may be stored in a noisture-proof case or a
noi sture- proof bag and nay be taken out therefrom at

woOheostossa7of use. A sealant is necessary in tRCT/IJBASH015943

The inhal ati on device according to the invention 5 is
used as follows. The inhalation flow path 100q is
filled with the outside air due to an air inhalation
of patient, so that the pharnmaceutical conposition A
can be pulverized by the aitzpnpact. The outside air
containing the fine particles of the pharnmaceutica

choposibiyobeAstsrdd inhalgsisnioethe Uselsss MU o sture-
after pagsing t hrough t he orificéa§%0f and t hen ?he ©

i phabét bewy patch dHPrbénshdent bet rAHEREREE 00Bhe time of
Aggl orrer at ed masses of the pharnaceutical conposition
Augan be shaslmrsdd megeassinyg int hhaygbatbe orifice

100f. Due to the inhaled air of 15 patient, the

auxi liary afpefiohwslahion tdevimtdpiceckntOty theormnivketion
auxiliary flow path 100h, thereby reducing the burden

.

onSt M ht PENtECIRYS. 21 Thar dugis 128 ishowt bxanphss of00g is
2L T T T s S R TR Lo o
GG S1E) PRt et A G of TR FOUGI g oean be
SBusHOMDbY by <Lr Qs RS TEohRD! SOt e 0L el g

pf@éiﬁﬁﬂembbht§c§egrék Qﬁgoﬁﬁa§ﬂgcéug§cgflEgﬂgéfigfén A is
engages therewith; when the operating nenber

200d4 D64 6471t BCHhEP2003/ 095848t h after passing through the
orifice 100f and then the inhalation path 100r inside the
mouthpiece 100b. Agglomerated masses of the
pharmaceutical composition A can be dispersed by passing
through the orifice 100Ff. Due to the inhaled air of
patient, the auxiliary air flows into the mouthpiece 100b
from the auxiliary flow path 100h, thereby reducing the
burden on the patient.

Figs. 21 through 23 show examples of other
embodiments. In the inhalation device shown in Fig. 21,
an operating member 19 is arranged in such a way that it
can be rotated in both forward and reverse circumferential
directions of the housing 9 as shown by the arrows. The
mechanism of the holder operating part, which is not shown
in the drawing, is provided with a spiral groove and a

follower that engages therewith; when the operating member
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-30 19 is rotated forward or reverse, this rotation is
converted to a linear novenent (back and forth

wonvamsi4) of the holder part 5 in the axial ®CTERI0&MS943

of the needle part 3. The rotation angle of the

operating nenber 19 is 5 substantially 180. The

i nhal ation devices shown in Figs. 22 and 23 are

rotatably provided with an annul ar operating nenber

19 at the housing 9. The nmechaoism of the hol der

operating part, which is not shown in the draw ng,

cgﬁprﬁ§esr@tﬁéed scoevardheort hecopesal i nehiemieic A9 on  is

is 10 rotated, this rotation is converted to |inear

nePerentedf to e hihekar pavemént n (bhekaxhal firk@Chicment)

of .the needle part 3. The holder part 5 can be

WFh&S&MOflrd@m PRETHACRD Gihet I@eiﬂadusiirx@cﬁioﬁhefo:ﬂﬁu%r needle
site rts such as the nouthpiece 10, are e

gg%ggag'ingsﬁerP%PEFOEnﬁaaﬂﬁeﬁﬁ.tm§ Ppeszéidgi mgmber 19 is

' i.1ion A freeze-dried , .
PRaPRESLIF ERY i%ﬁ%giiﬁﬁ%ﬁq@f%?éé?p%&%qwshtow_n in Figs.
) [ | ytion containing
o ROCrR: PEE ORGP Tt S Bl Bmataren
thembbr eese sl Yo Hdudind S, The,poppowder; form a0 ) o,

freeze-dried pharnmaceutical conpositi . .
napefacing edodyt 2 npdrRctiw | ng drethod or dinagi Ly %%g%ing,
for freeze-dried preparations (freeze-dried

phampateet | ealfectbnpasd; OMen SUER P tiRCGHd Ly 19 is
that is dissolved at the tine of use by selecting a

stPEabe@d composiotani¢n ypesc@hvante@nesnt $nohr agbi¥8ent of
i ngredient and carrier used together WO 2004/ 054647

P19 JPo608rors943 5 in the axial direction of the needle
part 3. The holder part 5 can be withdrawn from the back
of the housing 9. The other composite parts such as the

mouthpiece 10, are the same as in the first embodiment.

Freeze-dried pharmaceutical composition

A freeze-dried pharmaceutical composition is
prepared in a non-powder dry form by pouring a solution
containing a single effective dose of a drug into a vessel
and then freeze-drying it as is. The non-powder-form
freeze-dried pharmaceutical composition can be
manufactured by a manufacturing method ordinarily used for
freeze-dried preparations (freeze-dried pharmaceutical
composition), such as an injection that is dissolved at
the time of use by selecting a suitable composition (types

and amounts of active ingredient and carrier used together
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disintegration index of the freeze-dried

wohemrmaednt i cal conposition prepared i s 0. 015POT/JPINE)15943
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and the freeze-dried pharmaceutical conposition can
be made into fine particles 5 down to a particle

di aneter suitable for transpul monary admnistration
by the inmpact of outside air introduced into the
vessel . The disintegration ingex in the present
invention is a value particular to the freeze-dried

1 ipharrecaeti¢al 1agpRasthi pPnstbatrican be obtained by .
negguring t he con%ogition agc%r ing to %ﬁ%;#%ﬁ%%%ﬁ%ﬁf%lon

métlec. ofDiakentegeati-anibadsHaria et bPp {?mﬁgsj]aclion
m xture containing target 15 conponents that w
comspatretieithe . Diseze- dored am®NMpOsi £ia8yd-s4pUY ed

into a vessel having a trunk dianeter of 18 mmor 23
mphaandceytiabjlecosdosbtiomezan loir yiade Naxt fihed pilrticles
of n-hexane is instilled gently down the wall of the
vESYB| tentorekblAbn- poameter oFun fateley e 20 tdranetbulmonary

ph rnacegtical conposition obtained. The mixture is
aaaﬁépéa FakilaBoby %be st @ BIoYele prir dmd riosluced
the ut into 2 W cell with an optical path |ength

o? gon§1 nd=®3fi~optical path width of 10 mm and the

turbidity i ed i nmedi at e at a_ neasurenent
wavel engt h SF® 500 HNT SET TSIy HAectt SPfoESRSERE. The

Measuhedoh Ui D Qi Ly1 48 §¥%€¥gm%£§4%&%ﬁ£§%ﬁ%@%%9%é9%3943
pharmaceutical composition that can be obtained by
measuring the composition according to the following
method.
<Disintegration index>

0.2 to 0.5 ml of a mixture containing target

-components that will constitute the freeze-dried
composition is poured into a vessel having a trunk
diameter of 18 mm or 23 mm, and is subjected to freeze-
drying. Next, 1.0 ml of n-hexane is instilled gently down
the wall of the vessel onto the non-powder-form freeze-
dried pharmaceutical composition obtained. The mixture is
agitated for about 10 seconds at 3,000 rpm, and is then
put into a UV cell with an optical path length of 1 mm and
an optical path width of 10 mm, and the turbidity is
measured immediately at a measurement wavelength of 500 nm

using a spectrophotometer. The measured turbidity is
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-32 divided by the total anmount (weight)) of the
conponents constituting the freeze-dried

wohemrmaednt i cal conposition, and the val ue obrararmos/e15943

defined as the disintegration index. 5 Here, an
exanple of the lower Iimt of the disintegration

i ndex of a freeze-dried pharmaceutical conposition of
the present invention can be given as the
above-nentioned 0. 015, preferghly 0.02, nore
preferably 0.03, yet nore preferably 0.04, still nore

poéfvedabl py0Lhs, totblaadounst (wsedief APl §f e components
Mor eover, there is no particular restriction on the

usgestiitnitingf thhefdestategtad i pinatmdexut 0ial Momposition,
freeze-dried pharnmaceutical conposition of the

pPBSekhe| fiadhei ehtabnedahs edafpied cam e glieimtasrhtion
preferably 1, nore preferably 0.9, yet nore preferably
0189€%5 and still nore preferably 0.7. The

freeze-drieg gharnaceutical conposi tion of the
present i nveRtFon! pfiER 5L Hae dafiey dtieytaciforshe

pr esent ™ prERE b ; fait
orEepRoRet BT shIE s 17 o - Do oot iemd

t LSk rati i [,s at_least 20 0.015.,
sgglél???%%ggn% eglq%fgl?%%eégnlgneve&ecjt% Caf feEEdgeRt esnthe

| BHe¥cahenPifdS4t §. 03 to 0.
0.04 10 0.8, 523515 %%Itoa%f]%g"é’%: SFesiETerApLy
i 8. pBef peabhers oppeepass § he o4 egze-drisd preferably 0.0,

phar maceutical conposition of the present
| Avdnndon preferdntponder sekeokbke £RERLtNEOMSNCArticular

freeze WD 2004/ 054647 PCT/JP2003/ 015943
restriction on the upper limit of the disintegration index
of the freeze-dried pharmaceutical composition of the
present invention, but an example can be given as 1.5,
preferably 1, more prefe£ably 0.9, yet more preferably 0.8,
and still more preferably 0.7. The freeze—-dried
pharmaceutical composition of the present invention
preferably has a disintegration index in a range including
lower and upper limit selected as appropriate from the
above, provided that the disintegration index is at least
0.015. Specific examples of the range of the
disintegration index are 0.015 to 1.5, 0.02 to 1.0, 0.03
to 0.9, 0.04 to 0.8, 0.05 to 0.7 and 0.1 to 0.7.

Moreover, it is preferable to prepare the

freeze-dried pharmaceutical composition of the present

invention in a non-powder cake-like form through freeze-
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-33 drying. In the present invention, "“non-powder-form
freeze- dried pharmaceutical conposition' neans a dry

weabi4hs4qabt ai ned by freeze-drying a solution, BQWIPH03/015943

generally called a freeze-dried cake'. However, even
if cracks 5 appear in the cake, the cake breaks into a
plurality of large lunps, or part of the cake breaks
into a powder during the freeze-drying process or
during subsequent handling, -BBis cake is stil

i ncl uded as a non-powder-form freeze-dried

playiageufncahecpprpeshti divéteton s thenh L0 s 66t Ofs -
the present invention, provided the(ﬂfiggs of fﬁg reeze

pfededt Phaveatkeohiant ootpdspal sed. méendesddped1ig
above, the freeze-dried pharmaceutical conposition of
t REtBrBEENPYi fiveREPoATHERy && e itnteyr atidn § rdeereflly
0.0iﬁﬁar mpre and a non-powder 15 cake-like formand
b&e fi nETREFETEr &34 navkdg- aHowaverpaevinl éf cracks
dianeter.oft%% mcrons or less or a fine particle

f PREREFON B T1Bo6 B ot a° fG VR TSRk gerfer & ad unagacy of
hayi i d of at least 1. m d i
(To s SPEDsr 3 PabiorOh 70 /G HSadSon Ao 3 PesReEC
i . f _dri.ed
RSPEELY. 80 BRELLEUNAL 118 AN LGRS pcnent

ahongt describhed disd ton i . referab
freeze-d?fed phé%ﬁ%%gﬁfgﬁgﬁjbgﬁ%ggﬁ%¥%ﬁéi% QﬁghpPﬁg?F"form

f £ oo £ dred BbOY Epld FmAen el 18t £d cdn%tt’i&h%gg%a@s the
particle dianeter becones 10 m crons or | ess and

ety Pen SRR OLSgy o e e okl o
the present invention are not impaired.

As described above, the freeze-dried
pharmaceutical composition of the present invention has a
disintegration index of 0.015 or more and a non-powder
cake-like form and becomes fine particles having a mean
particle diameter of 10 microns or less or a fine particle
fraction of 10% or more from an air-generated impact
having an air speed of at least 1 m/sec and an air flow
rate of at least 17 ml/sec based on the specific property
particular to the freeze~dried pharmaceutical composition
characterized by the above-described disintegration index.

A preferable freeze-dried pharmaceutical
composition is such that, from the above alr-generated

impact, the mean particle diameter becomes 10 microns or

less and preferably 5 microns or less or the proportion of
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-34 effective particles (fine particle fraction) of
10% or nore, preferably 20% or nore, nore preferably

wasbedgs4aanre, still nore preferably 30% or noPeT/JRI0d3/015943

nmost preferably 35% or nore. 5 As described above,
the air-generated inpact applied to the freeze-dried
pharmaceutical conposition is not limted, as long as
it is generated by air having an air speed of at
least 1 msec and an air flow3date of at |east 17
m/sec. Specific exanples of an air-generated 10
i ®pdectiiivel pastanleapdtingeperat ete byradtidhayvidg ®s or
speed of 1 nisec or nore, preferably 2 nfsec or nore,
& pPEréLEBPYY52RF et I@@rmrreomo%séfé;kaw €5% or more,
ref.erabl 10m sec or nore. Here, there is no
ngﬁﬁ#cppgﬁ BRefREALLEPEPS | PHimORE, tard aigstspesdtedaitl y 35%
igriﬁoggnerally 300 15 nfsec, preferably 250 m sec,
nore preferably 200 nisec and yet nore preferably 150

m sec. The ALr i ot limted and can be
sel ect ed toggedégggg?% g&" W Sh Pfr-gqferated impact

i : r.limts;, specifically,
ﬁ%?%%é?,@stﬁ%'e‘??%n%fé%“@%?%%@ %@rﬁ%ceecu?“ffg %ﬁt@o{j@igp is
t | 0 S .
fgago%gmﬁfggg1%§0ﬁ% Jgiégpﬁgizgﬁgaﬁﬂ%%jéﬁnﬁl ngaVlng an

Examppseal ofl it R AL Pt [dBAGNd 6] UG [hOSL rare of at
generated by air having an air flow rate of general 'y

1?eaﬁt/éécmbfsa®reSpﬁKﬁE&babkﬁmngﬁ16§e§n05iED§§hé¥E%ed
mpre 25 preferably 25 m/sec or nore. There is™ no
pém@@@g|h@cM@ﬁQO@ﬂﬁﬁﬁﬁﬁﬁ?qﬁﬁﬂ%ﬂﬁ2ﬁ03®0h594&aving a speed
of 1 m/sec or more, preferably 2 m/sec or more, more
preferably 5 m/sec or more and still more preferably
10m/sec or more. Here, there is no restriction on the
upper limit of the air speed, but it is generally 300
m/sec, preferably 250 m/sec, more preferably 200 m/sec and
yet more preferably 150 m/sec. The air speed is not
limited and can be selected to be in a range with any of
the above-described lower and upper limits; specifically,
however, the ranges of 1 to 300 m/sec, 1 to 250 m/sec, 2
to 250 m/sec, 5 to 250 m/sec, 5 to 200 m/sec, 10 to 200
m/sec or 10 to 150 m/sec can be mentioned.

Examples of air-generated impact include those
generated by air having an air flow rate of generally 17

ml/sec or more, preferably 20 ml/sec or more and more

preferably 25 ml/sec or more. There is no particular



-35 restriction on the upper Iimt of the air flow
rate; however, the air flowrate is generally 900

wahlmi4rs464pr ef erably 15 L/ sec, nore preferably BCLAOB®03/015943
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yet nore preferably 4 L/sec, and nost preferably 3
L/sec. More 5 specifically, the air flowrate is not
limted and can be selected to be in a range with any
of the above-described |ower and upper limts;
specifically, however, exanplLgg-of such a range
include 17 m/sec to 15 L/sec, 20 m/sec to 10 L/sec,

2@ ehhseeiba Bnlis8Cupgfrm {1 8e€ &0 hd/SEC £ ;
ni/seg to 3 L/gec angp 5rn1/sec to 3 L/sec. fﬁyjféte'

| hioaleatirontideviage EDbw! £apspUs NPaREYa 1 BEM K0 St /rddd ,on

of the present invention is configured as described
aporegeant lpr 0%i désevarnons ptébetsbhs Festddded/et more
below. 15 As is evident fromthe above description,

t Beefienhillat Koh/devi cendcoosdi pgeferdihky p3 dsbdc. More
invention is provided with a nouthpiece having a
nﬁ@@ﬁl§ﬂéélﬂwom¢b8tﬁlrcﬁhﬂwn¥%ﬁﬁ|1§)W@tfﬂ%mnﬁeﬂuﬂnﬂlqam be

and an auxiliary flow path for direct
i ﬁﬁﬁ/re?%goﬁ?spaelﬁl 2 onSa L e Mot oribed
Ohetrhe anhalatl £ ath, _and the nDuth side flaow
patW afti SPEGAf i @ﬂ? sath e M%y-%?%ﬁv§ﬁngﬁ%ﬁ¥ples of

alichS 20LLAGL! YnLRLGEIS drgﬁgeéhte AL IIELY 1 R AL o

by the in ati1on- |n uce pressure

(a@t wee& Ehefn@f/gés rbhe ﬁ)%e puq 2 Js 8088, oY, 23 20

collide with air cont al ni ng veri zed

phmar/ﬁa@eubl gal,/¥0-2004/ D546 RCTH J P00 N15943

The inhalation device for transpulmonary
administration of the present invention is configured as
described above and provides various effects as described
below.

As is evident from the above description, the
inhalation device according to the present invention is
provided with a mouthpiece having a mouth-side flow path
communicating with an inhalation flow path, and an
auxiliary flow path for directly inhaling outside air‘
which does not communicate with the inhalation flow path
and the mouth-side flow path, and is configured in such a
way that outside air is directly introduced to the
auxiliary flow path by the inhalation-induced pressure of
a user (patient). Therefore, the auxiliary air does not

collide with air containing the pulverized pharmaceutical
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-36 conposition, and thus the fine particles can be
prevented from coal escing/agglonerating due to the

wohow/osicathe auxiliary air. Auxiliary air conParapPmgs/o15943

no pharmaceutical conposition is inhaled and thus,
the air flowrate can be 5 further increased.
Therefore, the fine particles that are generated can
be efficiently delivered to the lungs. According to
the inhalation device of the_ggesent invention, at

| east one of the nmouth-side flow path or the

| RdEpalsi @l ohl ownpat Ruk st RE oyl gdeds it A 10 g ;ge??erevented

having an orifice for reducing the dianeter o

f Ifmwmpabblbycﬁngﬂh@@lbzh@rétfﬂ%P@xﬁé tdhuse @agl yenafed
masses of fine particles of the pharnmaceutica

cempddiibirgnaipasdng Tiwmough 1t henmukhing de bhewmRabthtical
of the nmouthpiece can be dispersed. 15 Further, a
pCerRPistyion dbvidertetarndgtiams, drtid ixe: aflew aramd @in be
appropriately spaced intervals, and thus aggl onerated
n§§§§geéflﬂﬁéeﬁﬁ%¢naé@Mﬁﬁaﬁﬂrecoﬁb@sEﬂh@npacamches that are
further dispersed. Myeover, fine particles can be
pPEVERREG E%Pn Do gethaf bR hy/ drygh errachttiong heud Wwst-he

flow of the,auxiliary i.r which aoccurs in the prior

art, and fuPtRRFILAGGF B e el glewiigre of the

PRrotant: A shttan £ e THty A P or ot o d Lov

FPAhect, she e RS0 R SRR TR,
divider having an orifice for reducing the diameter of the
flow path by forming the step part. Thus, agglomerated
masses of fine particles of the pharmaceutical composition
passing through the mouth-side flow path of the mouthpiece
can be dispersed. |

Further, a plurality of dividers having an
orifice are formed at appropriately spaced intervals, and
thus agglomerated masses of the pharmaceutical composition
can be further dispersed.

Moreover, fine particles can be prevented from
coalescing/agglomerating due to the flow of the auxiliary
alr which occurs in the prior art, and further,
agglomerated masses of fine particles of the
pharmaceutical composition passing through the mouth-side
flow path of the mouthpiece can be dispersed. Therefore,

agglomerated masses of fine particles of the -
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-37 pharmaceuti cal conposition can be prevented from
entering the user's (patient's) nouth. According to

woOhensioskal at i on device of the present inventi 8aT/JPive3/015943

pharmaceuti cal conposition 5 pulverized into fine
particles by air-generated inpact flows in the

nmout h-side flow path with surrounded by auxiliary
air. Thus, the fine particles of the pharnaceutica
conposition are not dispersed™my turbulent flow, and

therefore fine particles of the pharmaceutical 10

QUTHOsE dd W geds soewicistifty ohheaugbet heewent besfdemf EQvering
path to reach the inside of |ungs, which can avoid

fihee uger'td clpeg fendrhsadimenithg to throat. Mreover, the
fine particles of the pharmaceutical conposition can

be preventfefGmdadietieg inbathbinpudhpieeeclutheo

static 15 electricity. The outside air containing

RISz eV SiTd R c dbis PARTESREYSELERONCHERSSEREBTIgh

i s.surrounded b

h i fi . d_.th ft, h
e A e Rt S, Py LT Pen e AL B0 oRRCt
f i i t i-fi ) 0 t
(R Y e SR b B AW PR RN o hB8a by

eimglaita_e%, t0 A hergiL, d#ﬁghe;gs Sé%xﬁféié’é‘ S wide

mout h-side flow path. erefore, e outside air
Y BhAB G itRE RRARGeYbhcal-«CARROg kHePsLA Eytgurbulent

turbulent flowis accelerated in the orifices

bElcome snd and1@dtode filiew. phkdsclebBec@UtBEdghalhaceutical
contai ning the pharnmaceutical WO 2004/ 054647
REHMIPR2G0I0 343 swiftly through the mouth-side flow path
to reach the inside of lungs, which can avoid fine
particles from adhering to throat. Moreover, the fine
particles of the pharmaceutical composition can be
prevented from adhering to the mouthpiece due to static
electricity.

The outside air containing pulverized
pharmaceutical composition pass through the otifice, and
thereafter is surrounded by the auxiliary air. Thus, the
auxiliary air is prevented from disturbing by the orifice.

Moreover, the flow-path length of the orifice is
formed to be elongated to the air discharge direction of
the mouth-side flow path. Therefore, the outside air
containing the pharmaceutical composition in a turbulent

flow is accelerated in the orifices to become a laminar

flow. Thus, the outside air containing the pharmaceutical
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-38 conposition is easily surrounded by the auxiliary
air. Ar containing the pulverized freeze-dried

wohersvaemat i cal conposition is not mxed with POEJIP2003/015943

auxiliary air, and the divider can. disperse

aggl onerated nmasses of 5 fine particles of the

phar maceuti cal conposition. A check valve is provided

for preventing the fine particles fromflowing to the

outside fromthe air inlet_ffow path even when the
user (patient) m stakenly blows air instead of
(UIRLEAE; bh 14040, 200440B90ATe POF HFROQROIBAY, 239

GCAPNE 1. AR i nhal afi on devi ce for t ranspul nonary

admi ni strati gy EOAPEISIAG: tife GHANRSFi 4 LA -NMNGA
pharmaceutical 5 conposition which is pulverized into
hRenpaehitcbes bympositlséngesenat athtepacitf dthe auxiliary
ispersal in air; an air inlet flow path for

ianitr, odmdi npet divhderchambeér spert s¢ dey@l omeetagppinaddess of

air-generated inpact to the pharmaceutica

domeopitriténlandofothenpeerhaget hicall Ccouwres del el ¢

toward the pharnmaceutical conposition; an inhal ation

fl ow path Ra¢hAgkavaliEei bf PHPYidedciRedFeissHelihdhe

chanber to inhale the_ pulverjzed pharnpceutiica

dompodriitdfies hEA% h§CT bR atR ohD ALY ?E%r%%éﬂﬁ%r?ir

tf% é% %low path even when the user (patient) mistakenly

blows air instead of inhaling it.



15 inlet flow path, and the inhalation flow path; a

nmout hpi ece provided at one end of the housing, the
wounui4si@ace bei ng provided with a nout h-si de fPowIpabs015943

whi ch conmuni cates with the inhalation flow path, and

an auxiliary flow path for directly inhaling the

outside air 20 which does not comrunicate with the

i nhal ation flow path and the nout h-side flow path;

wherei n the inhalation deviced-or transpul nonary

adm nistration is configured such that the

air-generated inpact is amgalamg to the pharmaceuti cal

conposition by the 25 outside air which flows into the

chantfer dgyhalstialcat idaviwe Z004/t105464T IRCTRIR2 GORI015843tion

-40 induced pressure generated when a user (patient)

| APEPESS1IG Y, and the pul veri zed pharnmaceuti cal

conmposition is |ntroduced to the mouth-side flow

path, and & tRREERE tfoke tHOTRIMKINGe apr Pharmaceutical

di rect i ntroduced, to t auxi |iary_flow path by

I
> t‘ﬁ%m?%%%ﬁja%o ujc%dpﬁaf%%%{ﬁ%d 1t N i RRaPAEFARLES by an
dﬁ’%ai%ﬁer#e@”s R SRt raceat: aaF 200 o

or CO al ni

COHpOSItIO%ﬁM%fP ;il%@ ﬁﬂdﬁz aﬁﬁtgo% q%ﬂ%%&dé%ﬁ? QX the

an air-generated inpact spersa

| oh&hod o¥LPaidle f QL i RL QgaiNa o L1he éﬁ@gg%gd 1? act to

outside air to apply the air- generated |npact to
phias MasieAtiCed utCiEIO0S iddr@d sard ohor aingj e%h:nglhlaectlag the

outside air toward the pharmaceutical conposition;
10 outside air toward the pharmaceutical composition;

an inhalation flow path having a suction port
located inside the chamber to inhale the pulverized
pharmaceutical composition;

a housing for accommodating the chamber, the air

15 inlet flow path, and the inhalation flow path;

a mouthpiece provided at one end of the housing,
the mouthpiece being provided with a mouth-side flow path
which communicates with the inhalation flow path, and an
auxiliary flow path for directly inhaling the outside air

20 which does not communicate with the inhalation flow path
and the mouth~side flow path;

wherein the inhalation device for transpulmonary
administration is configured such that the air-generated

impact is applied to the pharmaceutical composition by the

25 outside air which flows into the chamber by inhalation-



an inhalation flow path having a suction port |ocated

i nsi de the chanber to inhale the pulverized
wohersvaemat i cal conposition; a housing for PCT/JP2003/015943

accommodating the chanber, the air 20 inlet flow

path, and the inhalation flow path; a nouthpiece

provi ded at one end of the housing, the nouthpiece

bei ng provided with a nouth-side flow path which

conmuni cates with the inhalatjgn flow path and a

di vider, having an orifice at |east one of the

n@ﬂ&ﬁcéﬁdgrggsﬁk@&ﬁ?ﬁ%&a@%dtnﬁmﬁﬁh@'é&é?” ;EQWbﬁéshinhales
for reducing the 2004/ 054647 PCT/ JP20037 015943 -41

daappt ein®f dihe fhowepabBdbyphor Ak BguBiSAEP dudcsition is
wherein the inhalation device for transpul nonary
atntnostcadi an ithecomfuihreiisuthot hahthhe and at the same
air-generated inpact is applied to the pharmaceutica
cbipesi then dytshiée 5 out side alirestilgh filndwedured the the
chanber by inhal ation- induced pressure generated when

5 a2ugétippit fEeW ) Pathdresthaiinhed atisn-tineusedy priessdre.
pharmaceutical conmposition is introduced to the
i nhal ation flow path and the nouth-side flow path,

apd so, passes. through the orifice. .10 3. The ., . .
i%halaéﬂi ARk (B % Hul TR MRS Sdishration
aggﬂﬁgiggn p Claim?2, wherein a plurality of dividers

eac aving an orifice are provided at appropriately

spaced integvak§amder for containing a pharmaceutical
10 composition which is pulverized into fine particles by an
air-generated impact for dispersal in air;

”an air inlet flow path for introducing to the
chamber outside air to apply the air-generated impact to
the pharmaceutical composition and for injecting the

15 outside air toward the pharmaceutical composition;

an inhalation flow path having a suction port
located inside the chamber - to inhale the pulverized
pharmaceutical composition;

a housing for accommodating the chamber, the air

20 inlet flow path, and the inhalation flow path;

a mouthpiece provided at one end of the housing,
the mouthpiece being provided with a mouth-side flow path
which communicates with the inhalation flow path and a
divider having an orifice at least one of the mouth-side

25 flow path or the inhalation flow path for reducing the



4. The inhal ation device for transpul monary
adm ni stration according to Claim2 or 3 having a

wonuidhpsiace t hat includes an auxiliary fl ow paPaTfiP1003/015943
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directly inhaling the outside air which does not 20

conmuni cate with the inhalation flow path and the

mout h- side flow path; wherein the inhalation device

for transpul monary admi nistration is configured such

that the pul verized pharnmaceutii-cal conposition is

introduced to the inhalation 25 flow path and the

nolitdmedicde df aepdliby paEhabyt Rersantg N0s20044054647

PCT/ JP2003/ 015943 -42 tinme the outside air is

directly inthedededthe thaalauXbhi aeyitéovopathabypteonary

i nhal ation-i nduced pressure. 5. An inhal ation device

f srdmimdrdnationaris adenfistred i ench5 thanprits nglragenerated

chanber for containing a pharnaceuti cal conposi tion

WGt ipuPPErized tentbef pharpaceitiesl byomposition by the
i r-generated i ct for dispersal in air; an air '

G o Hat HEFoR iheFadudRy veet RO Clhumbenhalat ion-
0 j ir to apply the air-generated inpact to the
pﬁ%?%%%%ﬁ#%gﬁs%ﬁga)%ﬁ???ﬁ?éﬂéb?%raiﬁ%&ﬁi@&?Q%ﬁ?t) inhales

9%E§Jqﬁoa{ﬁ?fo%ﬁédgkagggqgﬁ %ﬁ%%%%%%u%ggp ZL%%@%?sf@lon is

i nhal at1on oW pa al®

RarrReRbeC @lo GHIASIHE1AR: o1 i f O s
gccommdat :dnsot he c%?r%é%,%lto e%orqplﬂ]?an etaq‘c[ ot\,l\}epaf%%u’th side

arfd owh@aithhabati ansb! P9 AL Nhrough the orifice.

3. The inhalation device for transpulmonary
administration according to Claim 2, wherein a plurality
of dividers each having an orifice are provided at

appropriately spaced intervals.

4. The inhalation device for transpulmonary
administration according +to Claim 2 or 3 having a
mouthpiece that includes an auxiliary flow path for
directly inhaling the outside air which does not
communicate with the inhalation flow path and the mouth-
side flow path;

wherein the inhalation device for transpulmonary
administration is configured such that the pulverized
pharmaceutical composition is introduced to the inhalation

flow path and the mouth-side flow path, and at the same



a nout hpi ece provided at one end of the housing, the
nmout hpi ece being provided with a nouth-side flow path

woho@hseanmuni cates with the inhalation flow paChJgpans015943
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an 20 auxiliary flow path for inhaling outside air
which is not wused for applying air inpact to the

phar maceutical conposition, and does not flow via the
chanmber, and furthernore allows the inhal ed outside
air to flowinto the nouth-sisge flow path through an
air outlet which opens 25 into the nouth-side flow

patine WBIR004/ 054647 BEY JR20034045943 1AB-WHBEEL to the
the inhal ati on device for transpul nonary

adiHi skanat ifdow pacbnbyguhedistghat bah-iheuaéd 9HLLStre.
allows the outside air to flowin the air discharge
direction of the nouth-side flow path and is forned in

a ring ,shape along the inner circunferential wall

s&?fa@@ &Phaﬁﬁélﬁaugﬁvspaefﬁtoﬁmpaspulmmmaryeadministration
pQQ%p§%gutiqal conposition is pulverized by the air

I npact é@ﬁ%?ated by the outside air flowng into the

chanber by inhQ;ation-inguced pressure that is 10

gener at ed when A UEST (phtT enCPREARBLRY aifr, RbRImaeeutical

pPWo oisﬁ%‘_jLoBh%muﬁisc%uf@e iSFSeiDni/i gﬂgggsﬁl\ﬁé}%gégﬁtggles by

nmout h- si de fl ow pat h"surfounde

 aw-genchatad hepaput bor decflawpeth fromihe |

for transpubkforAlRy inlet flow path for introducing to the
chamber outside air to apply the air-generated impact to
the pharmaceutical composition and for injecting the
outside air toward the pharmaceutical compgsition;

an inhalation flow path for inhaling the
pulverized pharmaceutical composition;

a housing for accommodating the chamber, the air
inlet flow path, and the inhalation flow path;

a mouthpiece provided at one end of the housing,
the mouthpiece being provided with a mouth-side flow path
which communicates with the inhalation flow path, and an
auxiliary flow path for inhaling outside air which is not
used for applying air dimpact to the pharmaceutical
composition, and does not flow via the chamber, and
furthermore allows the inhaled outside air to flow into
the mouth-side flow path through an air outlet which opens

into the mouth-side flow path;



adm ni stration according to Caimb5; wherein the
i nhal ation device for transpul nobnary adm nistration

wo0mmiddsgur ed such that a divider having an POT/JP2003/015943
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orifice for reducing the dianmeter of the flow path is
formed at the nouth-side flow path; and outside air
containing the pulverized pharnmaceutical conposition
passes through the orifice, and thereafter is
surrounded by outside air flowa3ng into the 25

nout h-side flow path fromthe ring-shaped air outlet.

VO 2004/ 054642 RAT/ 1R2003hA18943n dédide FBE transpulmonary
i nhal ati on device for transpul nonary adm nistrati bn

acxBridiiaf nad i0nai s 6;caiired thew pand: lengt Bief outiet
the orifice is formed to be elongated to the air 5
didlchfarge taer eeetoidef aite mout hiswdeird | aepathr8. 4TBEharge
i nhal ati.on device for transpul nonary adm nistration

a HHEY Pl ofephingide t Aitougha?h avdnpsi Sicgied in a
10 .t he chanber. for gont_ai ning a non-powder cake- |ike

f oI R Sdird P8P £8S AnBrF ByranmieFenehet avell surface of

e g R RREh PRG ofbr for rel cas ng the

wher el n the \AnSrStT AL HET 68 POPPERARSROI HendriLverized by

inecaled by The LrEealt e neroel, SUEHRT AR Fovthg into
the chamber by inhalation-induced pressure that is
generated when a user (patient) inhales air, and the
pulverized pharmaceutical composition flows into the
mouth-side flow path surrounded by the outside air flowing

into the mouth-side flow path from the ring-shaped air

outlet.

6. The inhalation device for transpulmonary
administration according to Claim 5;

wherein the inhalation device for transpulmonary
administration is configured such that a divider having an
orifice for reducing the diameter of the flow path 1is
formed at the mouth-side flow path; and

outside air containing the pulverized
pharmaceutical composition passes through the orifice, and
thereafter is surrounded by outside air fiowing into the

mouth-side flow path from the ring-shaped air outlet.
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conmmuni cati on between the chanber and the inside of
the 20 vessel; and the air-generated inpact is

wappi4ost4by t he 1nhal ation-induced pressure t®CcTaR2003/015943

pharmaceutical conposition contained in the vessel.

25 9. The inhal ation device for transpul nonary WO

2004/ 054647 PCT/ JP2003/ 015943 -45 admi ni stration
according to any of Clainms 1 through 8, further
conprising a check valve to pfevent the pulverized

phar maceuti cal conposition fromflowi ng to the outside
fromthe air inlet flow path. 5 10. An inhal ation

device conprising: a main body forned cylindrically; a
ndut hpi ec&hpr ovideth aitiyie engeeicd he BN RohhspllnRnary
vessel provided at the other end of the main body,

t admyesserabipmgatoordbng aini 0g admphsr melcepéigcabh flow-path
conmposition which is pulverized into fine particles by
ahen@kh - genehat @l § hpacts formidsper $a dlorgiatedarto the air
i nhal ation f]ow path formed of the inner side 15

sPagelaf It el FRE i PoRL Bhfe mesirhy sgidec & Lamd palb

vessel, the inhalation flow path being for flow ng
outside air <containing the fine particles of the

?gaérgcfﬁgh%ghtH%ﬁg@%ﬁh%%ﬁg;féé@?ége V%gﬁel_%&%%spulmonary
administration according to any of Claims 1 through 7,
comprising:

the chamber for céntaining a non-powder cake-
like form which disperses in air by an air-generated
impact and accommodating a vessel sealed by a sealing
member; and

an unsealing member for releasing the sealed
condition provided by the sealing member;

wherein the inhalation device for transpulmonary
administration is configured such that the vessel is
unsealed by the unsealing member to establish
communication between the chamber and the inside of the
vessel; and

the air-generated impact 1is applied by the
inhalation-induced pressure to the pharmaceutical

composition contained in the vessel.

9. The inhalation device for transpulmonary



20 an air inlet port for introducing the outside air
to the inhalation flow path; and a divider for
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an orifice for reducing the dianmeter of the

i nhal ation flow path and being | ocated downstream of

25 the air inlet port; W 2004/054647

PCT/ JP2003/ 015943 -46 wherein the inhalation flow

path has such a capacity thatddan air-generated inpact

can be applied to the pharnaceutical conposition by

t Rdeinsitdetdion ahftohding fred dmpmofheckiims nhettipesigh 8,
into the inhalation flow 5 path | ocated upstream of

t e R efomiy fi nal 12 iiieatkatiedive 6b pseventlih&hpulverized
i nhal ati on device according to claim 10 conpri sing:
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air outlet by the air inhalation of user; 15 wherein

the air outlet is provided at such a position that

B T T e
t hrough theaO&bﬁEC%od%oformed cylindrically;

a mouthpiece provided at one end of the main
body;

a vessel provided at the other end of the main
body, the vessel being for containing a pharmaceutical
composition which is pulverized into fine particles by an
air-generated impact for dispersal in air;

an inhalation flow path formed of the inner side
space of the main body, the mouth piece and the vessel,
the inhalation flow path being for flowing outside air
containing the fine particles of the pharmaceutical
composition from the vessel-side toward the mouthpiece-
side;

an air inlet port for introducing the outside
alr to the inhalation flow path; and

a divider for dividing the inhalation flow path,
the divider having an orifice for reducing the diameter of
the inhalation flow path and being located downstream of

the air inlet port;
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wherein the inha;ation flow path has such a
capacity that an air-generated impact can be applied to
the pharmaceutical composition by the outside air, which
is fed from the air inlet port into the inhalation flow
path located upstream of the divider by an air inhalation

of user.

11. The inhalation device according to claim 10
comprising:

an air outlet which opens into the inhalation
flow path; and

an auxiliary flow path for feeding the outside
air into the inhalation flow path through the air outlet
by the air inhalation of user;

wherein the air outlet is provided at such a
position that the outside air flowing in from the air
outlet is inhaled into the mouth of the user without

passing through the orifice.



