WO 2004/ 054647 PCT/ JP2003/ 015943 -1 DESCRI PTI ON | NHALATI ON DEVI CE FOR
TRANSPULMONARY ADM NI STRATI ON  TECHNI CAL FI ELD The present invention

rel ates towdp sekbsseanal ing 5 type inhalation device for damypsaislongaary
adm ni strati on. BACKGROUND OF THE | NVENTI ON Such inhal ati on devi ces are
provided with a chanber for containing a pharmaceutical conposition, and
are configured in such a way that outside air is 10 introduced to the
chanber by the inhalation-induced pressure of a user (patient) to apply an
air-generated inpact to the pharmaceutigal conposition, thus pulverizing
t he pharnmaceutical conposition into fine particles so that the user
(patient) can inhale the pulverizedpkbcphatmegeuti cal conposition into the
| ungs fromthe nouth- side flow path (disclosed in Japanese Unexam ned

Pat ent  Appl i catini¥orrhP 9B AZE280R TRANSRENEORARY SNOMT RIS TRATEL @Y i on

devi ce di sadvantageously places a burden on users (patients) who have
reduced 20 pul nonary capacity or TEGHNACARL FpRLDents) when generating the
air- inpact with his/her inhalation-induced pressure. This burden on the
user can be reduced byTherpvéskemy fmvenixidn ared ftasy tpateh asiifctindialded y
reaches the nouth-side flow path of the nouthpiece, not via the 25
chanber, %o thRe hehshatian dembte it sixsnspulngnagy jaeninistration.

BACKGROUND OF THE INVENTION

Such inhalation devices are provided with a
chamber for contaiﬂing a pharmaceutical composition, and
are configured in =such a way that outside air is

10 introduced to the chamber by the inhalation-induced
pressure of a user (patient) to apply an air-generated
impact to the pharmaceutical composition, thus pulverizing
the pharmaceutical composition into fine particles so that
the user {(patient) can inhale the pulverized

15 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

20 pulmonary capacity or children (patients) when generating
the air impact with his/her inhalation-induced pressure.

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

25 chamber, so that he/she can inhale outside air which is



WO 2004/ 054647 PCT/ JP2003/ 015943 -2 not used for applying air inpact to
the pharnmaceutical conposition (hereinafter, referred to as auxiliary .
air). Thi wobsibiagssy air al so serves to efficiently del ipeanmphbiBorggner at ed
fine particles to the lungs. 5 However, because fine particles easily

coal esce/ aggl onerate, they tend to form coal esced or agglonerated nasses
due to disturbances in the air flow wthin the nouth-side flow path of the
nout hpi ece that are caused when the auxiliary air is mxed with air

contai ning 10 the pul veri zed pharmaceuticgl conposition. Thus, sonme of the
pul veri zed pharnmaceutical conposition does not reach the user's
(patient's) Inmgsuasd adher 86pt9ihkS/ .+ dh | veri .

phar maceut i cal conposition i%p gar?i§¥F§ %@%ﬁ§%s§§ ﬁh hégﬁgﬁﬁg%Ftlcal

aggl oner at ed grEEs.Lidion 1hétetnperdd cl esrabesy t B aid &%"ﬂj[aé% L pact
applied to the pharnmaceutical conposition is insufficient. Tn-view of the
above- descri Bd-prasytidimryt el presenteivaentd odr PIOVERIESy e ] N athON
device for transpul nonary adm ni stration which can prevent 20 aggl oner at ed
nmasses of fi rfEASAGES &4 n6f pelnd icilear kactbei tahgsonposition from entering

t he user'g (patient's) mouth. DI SCLOSURE OF THE | NVENTI ON According to one
aspect of°the present FRVENEFen, B ared nhaféméon devitdelfesr easily

t ranspul nonar dm ni,stration .
, P Czéaiiesce/agg omerate, they tend to form coalesced or

agglomerated masses due to disturbances in the air flow
within the mouth-side flow path of the mouthpiece that are
caused when the auxiliary air is mixed with air containing
10 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

15 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

20 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,

25 an inhalation device for transpulmonary administration



WD 2004/ 054647 PCT/JP2003/015943 -3 conprises; a chanmber for containing a
phar maceutical conposition which is pulverized into fine particles by an

ai r - gener alvgrhobdfagdy for dispersal in air; an air, inlet pdd@¥eRatiddd or
introducing to the chanber outside air to 5 apply the air-generated i npact
to the pharmaceutical conposition and for injecting the outside air toward
the pharmaceutical conposition; an inhalation flow path having a suction
port |ocated inside the chanber to inhale the pulverized pharnaceuti cal
conposi tion; a housing for 10 acconmodatigg the chanber, the air inlet flow
path, and the inhalation flow path; a nouthpiece provided at one end of

t he housi ng, FUEpi gce j r qyj.de L nout h-side fl ow, h
whi ch com’runi(%:cgfﬁ)es vvis'{lh %ﬁe aﬁrﬁﬂ%ﬁt %}rj{ flggwt%g %Pgana aﬁﬁﬁﬁggﬁF?gl‘\%g‘ﬁow
path for 15 didmgeidiiiomhatiient | i I W chs doe nipcate
Boih the inhal e REda pat h L o TR CPLEC %aa?’gi;cﬁisgr n*T he

i nhal ati on deceyeeratiddnbmksonaoy ad@oRirshnatiPnais; conf i Q;egnngh
that the air-generated inpact is applied to the pharmaceutical 2

conposi tion Blawhepaih sfde dinrtnoaiueintyl aws i ochbBRbeehdMREAABY air to

i nhal ati on-i nduced pressure generated when a wuser (patient) inhales air,
and the pll véiiPAdd thifar mdeegsneaiatednpdspaion te i theodphedmieethbcal
nout h-side flow path, and at the sanme tinme the outside air is 25 directly

i ntroduced t FMRESaHIPN And ffow pajeaching hthe 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
10  accommodating the chamber, the air inlet flow path, and
the inhalation flow path; a mouthpiece provided at one end
of the houéing, the mouthpiece being provided with a
mouth-side flow path which communicates with the
inhalation flow path, and an auxiliary flow path for
15 directly inhalipg 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
20 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

25 directly introduced to the auxiliary flow path by the



WO 2004/ 054647 PCT/ JP2003/ 015943 -4 inhal ation-induced pressure. According
to another aspect of the present invention, an inhalation device for

t ranspul nDRGy 304/66d83ni stration conprises: a chanber for GilRhaizRgseds O
pharmaceutical conposition which is pulverized into fine particles by an
air-generated inpact for dispersal in air; an air inlet flow path for
introducing to the chanber outside air to apply the air-generated inpact
to the pharmaceutical conposition and for injecting the outside 10 air
toward the pharmaceutical conposition; anginhalation flow path having a
suction port |ocated inside the chanber to inhale the pulverized

i byb i i nber, the
har maceut i calnleQIEOshA + B udd for acconmpdating the cha .
gir inlet flow path, and Eﬂe inhaléﬁ?ﬁ% fl ow path; a nout hpi ece provided

at one end of the hQusddwiirdde HPULRRILEES baisnd Jpr oyided, w th
ﬁguth-side f1 ow path mhicﬁng%néﬂnicates with the%%|nhaﬁgglgﬁefléﬁﬁgspﬁ and
a divider havimprdniar,fiee atinhshsiicne abvihe W%ﬁ-%ﬁ!‘éﬁ%ﬁ%&?ﬁ%?%or
the inhalation flow path for reducing the diameter of the W pa y 20
forning a st efiparistnetieisi n advpriisieal:at aon ctiexbee f gbr t AASALhIRGArY
adm nistration is configured such that the. alt-generateq i npact 1S applied
to the phgr et ERnacauticadp osep e thyort hehbulh siide milveriized fiaus fhe the
chanber by inhal ation-induced pressure generated when a 25 user.(paylent)

i nhal es ai r $EAH&AL9HEW @AY &litzggnerated impact for dispersal in air;

an air inlet flow path for introducing to the chamber
ocutside air to apply the air-generated dimpact to the
pharmaceutical composition and for injecting the outside
10 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 inlet flow
path, and the inhalation flow path; a mouthpiece provided
15 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
20 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

25 user (patient) ‘inhales alr s0 that the pulverized



WO 2004/ 054647 PCT/JP2003/015943 -5 pharmaceutical conposition is
introduced to the inhalation flow path and the nout h-side flow path,

al so passego dgbj/pdefy the orifice. It is preferable that chfssbdbsioidosdf

di vi ders
i nterval s.

the outside air which does not

5 each having an orifice are provided at appropriately

and

spaced

The nout hpi ece has an auxiliary flow path for directly inhaling

communi cate with the inhalation flow path

and the nouth 10 side flow path and is preferable to have a configuration

such that the pulverized pharnaceutical gonposition is introduced to-

i nhal ation flow path and the nouth-side flow path, and at the sane ti

the outside ghbrhlcedti8Sl! ¥ohpbsPOLGEd: d %ﬁ%%# & ytﬂcelt %\ér\ﬂqu%%%jg@ﬁe

15 inhal ati on-i nduced pressure. According to ah

i nvention,
conpri ses:

air; an air inlet flow path for introducing to the chanber outside

aspec
afloAh Pt ahdlevheerbaktnt 52A8PYIRNGE Y h AW 81 SELAL LA s as

t he
me

t he
sent

a chanber for containing a .pharnmaceutical conposition Ichis
pul veri zed i hhaohighetR8 paffictes by air-generated inpact for dispersal in

air to

apply the air-generatefiti ipagréfeitdide phastaeeusi€edl COAPOS tdie daig for

injectin
i nhal ati

10

15

20

25

the outsi-de air toward the pharmaceutical conposition; an

28afhovhpuing f an i mivdlfieg t heepupvevided phiar nagadirdaltely
spaced intervals.

The mouthpiece has 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 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
inhalation-induced pressure.

According to another aspect of the present
Anvention, an inhalation device for transpulmonary
administration comprises: a chamber for containing a
pharmaceutical composition which is pulverized into fine
particles by air-generated impact for dispersal in air; an
alr inlet flow path for introducing to the chamber outside
alr to apply  the air-generated impact to the
pharmaceutical composition and for injecting the outside
alr toward the pharmaceutical composition; an inhalation

flow path for inhaling the pulverized pharmaceutical



WD 2004/ 054647 PCT/JP2003/ 015943 -6 conposition; a housing for
accommodati ng the chanber, the air inlet flow path, and the inhal ation

f1 ow pat h; wa 2009084643 ece provi ded at one end of the housipeyyfhbfiBo15043
nout hpi ece being provided with a nouth-side flow path 5 which comruni cates

with the inhalation flow path, and an auxiliary flow path for inhaling
outside air which is not wused for applying air inpact to the
pharmaceutical conposition, and does not flow via the chanber, and
furthernore allows the inhaled outside aig_to flowinto 10 the nouth-side
flow path through an air outlet which opens into the nouth-side flow path;

wherein the ig%mﬁ,l 1 .devi .Qr. t S&E&:ﬂﬁrﬁﬂ : i.nj st j [
configured suci Ot%h'ggepﬁe%aih%%oé&t getir al l'ows 't e%ﬁl}?lgn(}{ene:i éﬁ%@%’ovs\?l}e_n t he
ai r di schar gg;idi r e6160n 0foyf Nga¥RYL hygd denk! ovapat fi 45, and dis %QEH?O' 4N a
ring shape along the inner circunferential wall surface of the nouth-side
flow path; arethpecpbar preeuticaal 2€0MpAsi t&AA | S PUNET | REEs DYy I hechai I

i npact generated by the outside air flowing into the chanber by
i nhal ati on- i mebtégipres s End hairdw qgerhewathd 20 moheh-&idker £{pat it
inhal es air, and the pul verized pharmaceutical conposition flows into the
mout h- si de f Wawichp atdmmeunicsdnede dvidh t hiee olmka et bin fLowi pgtihnt emdheamout h-
side flow path fromthe ring-shaped air outlet. Preferably, the device is
confi gured sd@skidparyafley giakhddorhdahad isg ougeitder adedudiind tiee rditanet er
of the used for applying air .impact to the pharmaceutical
composition, and does mnot flow via the chamber, and
furthermore allows the inhaled outside air to flow into
10 the mouth-side flow path through an air outlet which opens
into the mouth~side flow path; wherein the inhalation
device for transpulmonary administration i1is configured
such that the air outlet allows the outside air to flow in
the air discharge direction of the mouth-side flow path
15 and is formed 4in a &ring shape along the inner
circumferential wall surface of the mouth-side flow path;
and the pharmaceutical composition is pulverized by the
air impact generated by the outside air flowing into the
chamber by inhalation-induced pressure that 1is generated
20 when a user (patient) inhales air, and the pulverized
pharmaceutical composition flows inteo 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

25 - divider has an orifice for reducing the diameter of the



WO 2004/ 054647 PCT/JP2003/015943 -7 flow path is fornmed at the nouth-side
flow path; and outside air containing the pulverized pharnmaceuti cal

conposi ti ow@emsesuciNrough the orifice, and thereafter iSpcSihiRwsas by
outside air flowng into the mouth-side flow 5 path fromthe ring-shaped
air outlet. Preferably, the device is configured such that a flow path

| ength of the orifice is fornmed to be elongated to the air discharge
direction of the nmouth-side flow path Further, it is preferable that the
device 10 conprises the chanber for containing a non-powder cake- |ike
formwhich disperses in air by an air-generated inpact and accommodating a

vessel seal e [ Qs har ; ..an n 51&@-]@]_' (el i ng
t he seal ed gfol%rl ??%ﬁﬁprldr%i gggl%é t 1:;‘ gé’% iIHng mn%ﬂgg?"%ﬁ‘fei égi:}l%’e

i nhal ati on deyy or gtian iy AN i i I ch
that the ves?gt%?ggungégﬁe%ﬂgﬁg%unghgaae?i ?\%Ilrar‘;eén%ielzré?o %@%ﬁ%@ﬁﬁéﬂ
conmmuni cat i ordagloweenchhgasekaniercrd the igisifdel dhie vassalsiand 4 he
air- generated inpact is applied by the inhalation-induced 20 pressure to
t he phar maceustirealindedpbyi butsidenadirnétlowing t hetyeshel moSthtdidardiear it
is preferable that the device is constituted to have a check valve to
prevent the padhvérpmetihphaingeehtped| atonposietion fromflowing to'the

Preferably, the device is configured such that a
flow-path length of the orifice is formed to be elongated
to the air discharge direction of the mouth-side flow path

Further, it 1is preferable that the device

10 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
member; and an unsealing member for releasing the sealed
condition provided by the sealing member; wherein the

15 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

20 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

25 outside from the air inlet flow path.



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

devi ce cOMpig ®bfesagg7 i N body fornmed cylindrically;, a nmyugiypbfsRifspvi ded
of the main body; a vessel provided at the other end of the 5

at one end
mai n body,

which is pulverized into fine
in air;

di sper sal

the vessel being for containing a pharmaceutical conposition
particles.-by an air-generated inpact for
an inhalation flow path fornmed of the inner side space

of the main body, the nouth piece and tge vessel, the 10 inhalation flow

pat h bei ng

side; an air inlet port

fl ow pat h;

for flowng outside air containing the fine particles of the

phar maceut i cal COWDOSA&#%H@%& hen¥ease! iR bt hengoythaiaee-
P or introducing the outside alr to thé inhalation
| oy angvengidh deradf oindh vaEidy HBeits iahmbatdon. &l awapat Boalhe
di vider having an orifice for reducing the dianeter of the, inhalation
fl ow path anflorhed ngyl osatedalopnss recatiabisébe proviakét apobhe whér eifn

n

t he

i nhal ation flow path has such a capacity that an air- generated inpact can
be applied toh¢éheaphabodgyeuta cadss2Q gomyasield @t byh¢ hetbet sedeé air thehi ch
is fed fromthe air inlet port into the inhalation flow path | ocated

upstream5 ofmaéhe dikoder bythe aivesselal atiesmof ubwr.

Iqonts iphaker abl e

that the inhalation device conprises: an air outlet which opens into the

i nhal ati on

10

" 15

20

25

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 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 is preferable that the inhalation device
comprises: an air outlet which opens into the inhalation

flow path; and an auxiliary flow path for feeding the



25 flow path; and an auxiliary flow path for feeding the WO 2004/ 054647
PCT/ JP2003/ 015943 -9 outside air into the inhalation flow path through the
air outl eiydokpsesd ¥ i nhal ation of user; wherein the a'ﬂCTﬂ?&d3%559i4§
provided at such a position that the outside air flowng inftromthe air
outlet is inhaled into the nouth 5 of the user w thout passing through the
orifice. BRIEF DESCRI PTION OF DRAW NGS Figure 1 is a perspective view of an
i nhal ati on device according to the first enbodi nent of the present
invention. 10 Figure 2 is a |longitudinal_.ross section of the inhalation
device. Figure 3 (a) is an enlarged | ongitudi nal cross section of the

| nhal ati on dexkatue LAV endol Bhel 3:AISRLBRISY NOLLARNAL GLB0T 1S sect O

of the inhal ation devicCe: gure i's an~éenl arge i on

the mout hpi e%ﬁtlE'tgtztSO\? ﬂhéb)a;ﬂ i‘?hgﬂééigﬁd dﬂnﬁgéﬁd' Qﬁlexcef QSSehe SAG I ON

of the nout hpi ece I'S an enlarge bri'zontal cross —section

of the mouthgieger Esggfsvf}déai)atSs@éheéﬂﬁég@@ldr@%a/& WPl de air
nout hpi ece. Figure 5 is a longitudinal cross section show ng

flowing in from the air outlet is inhaled into the mouth

5 of the user without passing through the orifice.

BRIEF DESCRIPTION OF DRAWINGS

Figure 1 is a perspective view of an inhalation
device according to the first embodiment of the present
invention.

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

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

Figure 3 (b) is an enlarged horizontal cross

15 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.
20 Figure 4 (c¢) is an enlarged horizontal cross
section of the mouthpiece.

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

Figure 5 1s a longitudinal cross section showing

25 - the operation of the inhalation device.



25 the operation of the inhalation device. WO 2004/ 054647 PCT/JP2003/ 015943
-10 Figure 6 is a longitudinal cross section show ng the operation of the

i nhal at i onyw@eMbHeksd Qure 7 is a longitudinal cross sect@@&d§g% o343 t he
operation of the inhalation device. 5 Figure 8 is a |ongitudi Cross

section show ng the operation of the inhalation device. Figure 9 is a
perspective view of an inhalation device according to the second

enbodi ment of the present invention. 10 Figure 10 is a |ongitudinal cross
section of the inhalation device. Figunrg.ll (a) is an enlarged el evation
view of the rear divided body that forns part of the nouthpiece of the

i nhal ati on devi ce. 15]féﬁﬂkiﬁ§%jigpf ?@?Qu@ﬁhﬁﬁg%?°Egngbﬁ%§bﬂagP8P9ﬁ§oss

section of the nout hpi'ece gure 1 i'S an en of1zon

section of t{ﬁérgﬁgfggfgﬁaOﬂﬁﬂygwin%g1QQLohsd@glgglarged rear view of the
20 nout hpi ece. Figure 12 (a) is an enlarged el evation view of the front

di vi ded body that formsdquadd ofid he 1pdtitpdeesl crbglr eetZibh) showafig
enl arged | ongitudinal cross section of the nouthpiece.
the operation of the inhalation device.
5 Figure 8 is a longitudinal cross section showing
the operation of the inhalation device.

Figure ¢ is a perspective view of an inhalation
device according to the second embodiment of the present
invention.

10 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.

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

Figure 11 (c) 1is an enlarged horizontal cross
section of the mouthpiece.

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

20 mouthpiece.

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

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

- 25 ' Figure 12 {¢) 1s an enlarged horizontal cross



25 Figure 12 (c) is an enlarged horizontal cross WO 2004/ 054647
PCT/ JP2003/ 015943 -11- section of the nouthpiece. Figure 12 (d) is an

enl arged r@af »0¢i63sPf the nouthpiece. Figure 13 is an elgvay '
showi ng an 5 inhalation device according to the third enbod?%@ﬁ?ig y@he

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 section showi ng an inhalation device having an
orifice formed at the front .side only_of_the nouthpiece. Figure 17 (a) is
a perspective view of an 15 inhal ation device according to the fourth

enbodi nent of e _PpLes I i Figure 17 (b) is a cross section
showi ng t he sFﬁ%Eﬁ%t%%heﬁéJh%g. |%E#é 18 (a) is an elevation view of the

20 mout hpi ece. Figure g8 bhd 18 AL 05S §RCEhOArGEAl Nea MOKL P! g€ tril gure
18 (c) is a rear view of the nouthpiece. Figure™9 (a) is a plan view of a
part of the pouthpiece.
Figure 13 is an elevation wview showing an
5 inhalation device according to the third embodiment 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 section showing an
inhalation device having an orifice formed at the front
side only of the mouthpiece.

Figure 17 (a) is a perspective view of an
15 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) 1is an elevation view of the
20 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

- 25 main body.



25 mai n body. WO 2004/ 054647 PCT/JP2003/015943 -12 Figure 19 (b) is a

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

body. Fi gy

perspective view illustrating an

Froododagyy 1S @ cross section of the vessel. §'C'ﬂ.19%§/0?594:( b) is
a Cross sectlon of the vessel having a greater depth. Figure 3 IS a

illustrating a dry powder inhalation device according to anot her
enbodi ment of the present invention. Figure 23 is a perspective view
illustrating a dry powder inhalation deV|ce accordi ng to anot her

enbodi nent when not in E CARRYING QUT. THE
| NVENTI ON  Her ei nafter, aﬁll nh?’;?gatf g evice 55 het Fje%rénPle;{ﬁ?FénFlﬁéﬁ will

be described gsgprding to its enbodinments wth reference to draw ngs

attached hereto. Figs. 1 20 through 8 show an inhal ation device according

to the first

according to the second enbodi ment, and Figs. 13 throug

enbodi mertigu#edsi9 qhhraugh r32 -Show,ag+i Eﬁél @%izqnbgg | ce

show

i nhal ati on device accorEhguxd(ﬂd:Ha}thBrd cedkedkBBBion of the vessel.

5

10

15

20

Figure 20 (b) is a cross section of the vessel
having a greater depth.

Figure 21 is a perspective view illustrating an
inhalation device according to another embodiment of the
present invention.

Figure 22 is a perspective view iilustrating a
dry powder inhalation device according to another
embodiment of the present invention.

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

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 .

i nhal ati on device accordlng t o anot her
enbodi nent of the present invention. 10 Figure 22 is a perspective view



WD 2004/ 054647 PCT/JP2003/ 015943 -13- Enbodi nent 1 The inhal ati on device
in this enbodi mrent conprises a needle part 3 (an exanple of an unsealing
menber) i nyHoedloake formed an inhalation flow path 1 angc§mRdleisolf! et
flow path 2, a holder part 5 for containing a vessel 4 which contains one
dose of pharnmaceutical conposition A and is sealed by a stopper 4a (an
exanple of a sealing nenber), a chanber 6 for housing the vessel 4 of the
hol der part 5, a guide part 7 for guiding the holder 10 part 5 in the axial
direction of the needle part 3, and a hglder operating part 15 for
advancing and retreating the holder part 5 along the guide part 7; these
are all housethphddhmedt/bul ar housing 9. Mreover, a nouthpiece 10 is
provided at a tTip of the housing 9. 15 The pharnaceutical conposition A can
be pulverized into fingeartihBhestieyi NHARA L1 ghe sz sgﬁbgﬁ&ﬁeﬁgr
transpul nonary adm ni stration by an air- generated inpact that oWs I'nto
the vessel. Tmnpriesent a erdmlienepirEnd OYana dR@A% dbf G OFREELI LAY, _
which will 20 be explained in nore detail later. As shown in Fig. 5, the
housing 9 i s eEwdedin wihich dwusfowgnethi an boglya PR idh Wi eh psch o1 Megga
renoval /insertion port 9A in which the holder part 5is in a retreated
posi tion, Sandh i gdathfilosppashaRd el bedde25pahe befiovatohtaseingon port

9A. The lid 9C is connected to )
vessel 4 which contains one dose of pharmaceutical

composition A and is sealed by a stopper 4a (an example of
a sealing member), a chamber 6 for housing the veasel 4 of
the holder part 5, a guide part 7 for guiding the holder

10 part 5 in the axial 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.

15 The pharmaceutical composition A can be
pulverized intg 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

20 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 lid 9C that opens and closes

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



WD 2004/ 054647 PCT/JP2003/015943 -14 the housing main body 9B by a hinge
9D, and a window 9E for verifying whether the vessel 4 has been |oaded is

provi ded 0@’0’%@4/(%5&61790 An inlet port 9F for introduci ngpglﬁﬁbdggmfygh is 5
provided on a wall of the housing.9. The inlet port 9F is equipped with a
check valve 9G for preventing the pul verized pharnmaceutical conposition A
fromflowi ng out. A flange-shaped partition part 3Ais forned at the base
end of the needle part 3, and an end of the air 10 inlet flow path 2 of the
needl e part 3 opens at an outer wall supface of the partition part 3A
through the inside of the partition . peripheral part 3A Mor eover, a wal l

part 38 oxt entie boawian SuLAT8AJ PATky Of 1L ! Lioh - BALLIA o the

front. An engagenent hole 3Cis Torne e fderi

An engagenentfopr @peﬁtyeﬂgB%etﬁef:OEH@dv@é &1 PArad [ sthe front
fromthe needle part 3, and the inhal atISOI’l rov? athr&%'g)ﬁ{edr%s?o J]the tip

portion thropghvtidedengagkeehidps®j ecti on 3D. The needle part 3 is attached
to the housing 9 20 by fitting the partition part 3A of the needle part 3
into the tip part of Bheihbesipory. oFurdhentmiciudiig axitalidddidiectison of
the housing 9 and the axial direction of the needle part 3 are aligned
with eacl® ot REPVigeE aBuR hpabkeofOthe hrwsirded Wi Theainbsthpsideor is

equipped with a check valve 9G for preventing the
pulverizéd pharmaceutical composition A from flowing out.
A flange-shaped partition part 3A is formed at
the base end of the needle part 3; and an end of the air
10 inlet flow_path 2 of the needle part 3 opens at an outer
wall surface of the partition part 3a through the inside
of the partition part 3a. 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
15 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
20 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

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



25 flow path
PCT/ JP2003/ 0

11 and an auxiliary flow path 12. Mre WO 2004/ 054647
15943 -15 specifically, the nouthpiece 10 consists of the

nmout h- si deywd Joaisaain 11, which comunicates with the i n?;ﬁaﬁg?mmjggw

1 of the nee

e part 3 so as to introduce the pulverize

pat h

maceut | ca

conposition A and the auxiliary 5 flow path 12, which does not conmmunicate
hal ation flow path 11 so as to introduce outside air into the
user's (patient's) mouth. The mouth-side flow path 11 passes through the
nout hpi ece 10. The front end and rear eqq‘_f the nouth- 10 side flow path

with the in

11 open at t

he front side and the rear side of the nouthpiece 10,

cnongement Comtai LRy ¥y, wORERRAR el 0P BT BT oD pERPrgowhrside

engagenent concave portion 11

orned "at n

in Fig 3, asfiofdercildNawinterichdd & e@@&@%f\fﬁ?@&%%@ Ne o

nout h-si de f

the center ofpathe axiesfoftHdensedtB- sige fJ owspath 4 O@L(I}tt?.ﬁdﬁ%t Pﬁ%&?e

Si de

10. The auxi

| ow path 11. The center of the oritice 0

liary flow path 12 is formed annularly aroun € nu

flow path 11 pasvehdwed pheirgacéutdtal?@ohPesi €asn end é&fldtlaﬁeay&ﬂiﬁéeﬁ/¥

path 12 is f

ormed an auxiliary air inlet port 12C whi ch opens at t

shown

at

fl ow
ear

{ surfacedof fliey mpattipi éfe 10vsiclas duesd ntrstduceonauinsi diece aiwitdheid p
he auxiliary flow path 12 is branched to forma plurality of
i nhal i ng br ad®hédasdeRs flow path 11 so as to introduce ocutside air

portion of t

10

15

20

25

into the user’s (patient’s) mouth.

The mouth-side flow path 11 passes through the
mouthpiece 10. The front end and rear end of the mouth-
side flow path 11 open at the 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 13A is provided
in the mouth-side flow path 11. The center of the orifice
13A is positicned 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



25 12A. These branched paths 12A open at the front surface WO 2004/054647
PCT/ JP2003/ 015943 -16 of the nouthpiece 10 to formauxiliary openi ngs 12B.

These auxi {4 ings 12B surround the front opening ptfpRfosfol 843
nnuth-side“??%%f%gﬁ 11. Thus, when a user has the nouthpiece 1% I'n

hi s/her mouth, the front opening 11A 5 of the nouth-side flow path 11 and
the auxiliary openings 12B of the auxiliary flow path 12 are located in
the wuser's mouth. A pair of attachment portions 14 are vertically forned
in the nouthpiece 10 extending toward the rear of 10 the nouthpiece 10,
and engagenent projections 14A are for In each attachnent portion 14.

engagenent | Caneaye porPEBITEEor i | G r SAFRopet hy 345 GPePHBSRouERBsi de

engagenent concave portion

: i ‘ i t n _the inhal ation
flow "path 1 S na R TRRE Il A ddel QAP T LERNS AR ns CopaiEng]

vertically pronadegl @id agdmnisiRRY tH1QRS pldrang | firhed %Héﬁ Lhesperjpheral

wal | part 3B of the needle part 3 to engage the engagenent proj éctions 14A

of the 20 attitashmemthposdd ars Mé)héﬁem&mm,geeﬁéﬂfiﬂ&&@soﬁ&ilﬁ%”f%at
the peripheral wall part 33 of the needle part 3, thus fixihg t

mout hpi ecé 1®f cchdenmeehteigaril@ gt abbvendestei hedi toat 0Ubahi RFs
prevents 12B of the auxiliary flow path 12 are located in the
user’s mouth. '
A pair of attachment portions 14 are vertically
formed in the mouthpiece 10 extending toward the rear of
10 the mouthpiece 10, and engagement 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
15 mouthpiece 10 to communicate between the inhalation flow
path 1 and the mouth-side flow path 11. 1In addition, the
pair of wvertically provided attachment portions 14 are
fitted into the peripheral wall part 3B of the needle part
3 to engage the engagement projections 142 of the
20 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

25 user to inhale the pulverized pharmaceutical composition A



comuni cati on between a nmain flow path, which allows the 25 user to inhale
the pul veri zed pharmaceutical conposition A WD 2004/ 054647

PCT/ JP2003{/3l% 17 into his/her nouth by the inhal atigeq,fphWopaldh 1 of
the needle pa?#é% g%d the nouth-side flow path 11 of the nouthpiece 10,

and a sub flow path, which 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 flowdirectly into the user's
mout h. The hol der operating part 15, whi is another one of the elenents
constituting the inhalation device, conprises a mechani sm 15A for noving

he hol d k fort | on axi alL, directjon of _the
Loﬁslﬁg Sr andhgg %%g{Q m g%g§§fg%ﬂ%pé§%ﬁﬂ% Yhe %%%h%ﬁ&é q%§ﬂf qT?ﬁe
h 15Adas; n S
ol dor pari ot a@h?%%e‘é%"éaﬁﬁm@ RoBEe-S el ik ﬁﬁﬁsri?%n Sorefro
the lid 9C byacalﬂngug@;eli(ﬁl,ﬁdndﬂge dud %@Iﬁ@tﬁermkﬁsﬁ% abe aﬁ]’?@%l oned

operating lever. By opening and closing the

advanced and treetimted bl @boilgiddie G dent Reddced T m{éieéumia:@ I Six
provided with a renover 16 for lifting the vessel 4 fromthe base thereof

to renoveS 20nthed vemsel125 ndcie |ewet1ddr§ of 1w fpatlg 1Dhe VERSEErdrd S
formed on the renover 16. The inhal ation device is used as follows.
the auxiliary air can flow directly into the user’s mouth.
The holder operating part 15, which is another
ocne of the elements constituting the inhalation device,
comprises a mechanism 15A for moving the holder part 5
10 - back and forth along the axial direction of the housing 9,
and an operating lever for operating the mechanism 154,
The mechanism 15A has a connector 15B, one end of which is
connected to the holder part 5 by a hinge 54, and the
other end of which is connected to the 1id 9C by a hinge
15 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 gﬁide
part 7. The holder part 5 is provided with a remover 16
for lifting the vessel 4 from the base thereof to remove
20 the vessel 4, and a lever 17 for 1lifting the vessel 4 is
formed on the remover 16,
The inhalation device is used as follows.
Firstly, the lid scC is lifted to open the

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

25 5, whereby the holder part 5 is pulled backward to reach



Firstly, the lid 9Cis lifted to open the renoval/insertion port 9A of the
housing 9 as shown in Fig. 25 5, whereby the holder part 5 is pulled
backward tgg fRe&hsiesy WO 2004/ 054647 PCT/ JP2003/ 015943 - 33118%603/015943
removal /insertion port 9A of the housing 9. Next, the vessel 4 is attached
to the holder part 5 with the stopper 4a facing forward. Next, the lid 9C
is pushed down to close the removal /insertion port 9A of the housing 9 as
5 shown in Fig. 6, whereby the holder part 5 is pushed toward the needle
part 3 by the connector 15B, and the stqpper 4a of the vessel 4 is pierced
by the tip of the needle part 3, thus placing the inhalation flow path 1

and the air tilid eteridve) falder2ioh pthetnefdhe RAL! 13,k0Lo1Q C ni cation
with the inside of the vessel 4. SEbsequentIy, %hggﬁéngtgkegﬂ%%%’ the

mout hpi ece 10resselhiss/ibertiachiedand tnBahesdakl pheoMst PELNEESE 5 ?#aﬁ?éfugh
both the nouth-side flow path 11 of the nouthpiece 10 via the in ation

flow path 1 & thechegdferpard. 3 Diexthe tife usea' 90 pod i pALhSY down to
i nhal ati on-i ndquced pressure. During this process, the Inside of the vessel
4 becones sulijiese &he negBeYak/ breesuian apdrt hoa tde t:llil@ChouQi'LM? 9G qpens,
and outside air flows into the vessel 4 through the air inlet tlow path 2

of the neddl EBSHP: &0 AdYa resulMherspy20the r hedwemat part niacksi pustest ed in

the vessel 4 armaceytical conposition Ais pulverized into fine
to%ggd @%e neeé&e part by the connector 15B, and the

stopper 4a of the vessel 4 is pierced by the tip of the
needle part 3, thus placing the inhalation flow path 1 and
the air inlet flow path 2 of the needle part 3 in

10 cdmmunication-with the inside of the vessel 4.
Subsequently, the user 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
15 usgr’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 9GC 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
20 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 inhalatién flow path 1
and the mouth-side flow path 11. At the same time, the

25 auxiliary air is directly inhaled into the user’s



articles, and the fine particles are delivered into the wuser's
Fpatient's) l ungs fromthe inhalation flow path 1 and the nouth-side flow

ath 11. ¢agp time, the 25 auxiliary air is directdojpafidlegfsd Nto
Fhe user'§“€%?%%04/054647 PCT/ JP2003/ 015943 -19 (patient's) nouth fromthe
auxiliary air inlet port via the auxiliary flow path 12. As described
above, the auxiliary air is not mxed with air containing the pulverized
pharmaceutical conposition A flowing through 5 the inhalation flow path 1
and the nout h-side flow path 11, mhich_arevents t he coal escence

ion of fine particles due to'the flow of the auxiliary air. By
o ne tohe, h he Jnhal ati on _device can, thus

all owi ng inh i fayt FELghyY 8ir . Lhe .
reduce ?he badr%%ﬂr%gﬁ(;cﬁ se{ {}E%r pJg%?ﬁelnt el@_f JTQ‘F’d:Yr ﬁ@%ﬁée&nﬁ?f:nﬁ%l tg‘é:gﬁ\s)?f: E)%
or the burdermn aughikdry(PAtdenthinEVes | e panmmceuti gar .C

A were to be par?ﬁally §¥spersedb%n t he forn%ofcgﬁ Ig%§¥§tggoﬁﬁ55e e

because a useitizdl(ipaty ertivs) ilsnhabat i poxalr epgih i5;peakond3;the o
aggl oner at ed nassg? %Luld be crushed against_t%e %V|der %% +o€%té§lat t he
peri phery of pulierearizieidc epil3Anadeut tea MO EbRpSEEe 1 bl oY p%_tleHugOftﬁ ah
nout hpi ece 10 and thus dispersed and pulverized into fine particles end
the aggldneitieednivadsésopagdowhpatighlt ArdothéiseudidAs i dber 28, aaahonEr at e
masses fornmed when passing through the nmouth- side flow path 11 arg al so

di sper sed thWB&SH t BEeFionitder the coalescence/agglomeration of fine

particles due to the flow of the auxiliary air. By
allowing inhalation of the auxiliary air, the inhalation
device can thus reduce the burdens on a user (patient)

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

Even 1f 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,

15 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

20  agglomerated masses formed when passing through the mouth-
side flow path 11 are also dispersed through the divider
13.

The check wvalve 9G prevenﬁs the pulverized
pharmaceutical composition A from flowing to the outside

25 from "the inlet "port even when the user (patient)



13. The check val ve 9G prevents the pul veri zed pharnaceutical conposition
Afromflowng to the outside 25 fromthe inlet 'port even when the user

atient 647 PCT/JP2003/ 015943 -20 erroneousof/phsidpifis 1 nto
Eﬁe vesselwﬁigfgﬁﬁgﬁg nout h- side flow path 11 of the nouth piece 10. After

transpul nonary administration is conpleted, the lid 9Cis lifted to pul
the holder part 5 back up to 5 the renpval/insertion port 9A of the
housing 9 as shown in Fig. 7, and then the renover 16 is lifted by the
lever 17 and the vessel 4 is renoved frgythe holder part 5 as shown in
Fig. 8. Wen the inhalation device i s not being used 10 the nout hpi ece 10

i I d wt & n:ELg. r|b d abgve, the air
o rate of G Takalatrbn By the ‘hagr thu FEAFSTI ¢ der ais TAiEhe
range of 5 tg&&gKkidﬁnﬁhtﬁlyﬁkﬁp&h@gmbﬂghpg§§?Q|ﬁoresplratory 15 ability

of the user (patient), the inhalation devic hé present invention is

set so that the VO|Lﬂﬁﬂﬂﬂeﬁfﬁiad@@%&%bnérysa@RﬂH&s@rﬁhl hesbagfs{ égeter)
0 RS

of the air inlet flow path 2 is about 2°mm the bore i amet er
i nhal ati on f e patd 9C i &s abbfited® tan pulid ﬁrlfe 1O1 @R O0p4 £ et £1) @EE we
i nhal i ng branched path is about 1 nm Enbodi nent 2
the removal/insertion port 9A of the housing 9 as shown in
Fig. 7, and then the remover 16 is lifted by the lever 17
and the vessel 4 is removed from the holder part 5 as
shown in Fig. 8.
When the inhalation device is not being used,
10 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

15 ability-of 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

20 (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

25 mouthpiece 10 at appropriately spaced intervals as shown



An inhal ation device of the present enmbodinment is provided with two
dividers 13 and 131 that are formed along the nouth-side flow paths 11 and

111 of theywgpyy ece 10 at appropriately spaced |nterpﬁl,ﬁ2ﬁ§,0§§bgym WO
2004/ 054647 PCTm/P/gng‘g%B/OlSMB -21 in Figs. 9 and 10. The conponents
constituting the device other than the nouthpiece 10 are the. same or
simlar to those of the first enbodiment, and thus the same or simlar
conponents are designated by the sanme nunerals as 5 in the first

enbodi ment, and their detailed descriptiopns are omtted here. A single
orifice 13A, the cent er of which is posi‘tioned at the center of the axis

f the m)thh 1 t he m)uthlecel is.forned at the 10
gi vider 13 in tﬂf ron %gér'loéf ﬁ? TOUPRBEE é CﬂnngEPEFPQth? gevirees

13A are pr ovuS@S’e@ttEHHSttﬁ@t Rl ggdal I@/ SP c§ﬁ intervals at the d{:gi der
131 in the rear part of the rmutﬁ Irece, as s g CT115+
nout hpi ece 1GHss€omy | ¢ad oflrgﬁ/\oemrlﬂ,gl d Bar,%ﬁ%sa 1(‘5{02%? rp?gn?hg
rear part. The divider 13 is ormed in a fr nt drvi y
divider 131 sisnfflermecbngorientearard \dém_djrjgtcga %}&y\m%rﬁ%ﬁi% A a’;he
front divided body 101 is provided with a rmuth S|de
20 auxilidry i obhpafhre? embodihbetpouhdpiges A0dofaih&l descriptions
are omitted here.
A single orifice 13A, the cenfer of which is
positioned at the center of the axis of the mouth-side
flow path 11 of the mouthpiece 10, is formed at the
10 divider 13 in the front part of the mouthpiece. A
plurality of orifices ‘132 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
15 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
20 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
11. An engagement concave portion 1012 is formed at an

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

25 11, the rear divided body 102 is configured by integrating



[ [ [ fornmed at a rear
[ di mrent. An engagenent concave portion 11Cis _
nga?ngngiBlof t he nnutg side flow path 11. An engagenent concave portlolnn
101A is fowPshodbssgy i nner wall of the auxiliary flow p‘ﬁd‘i‘/.ﬂ%osﬁfss:ﬂ"ovm
Fig. 25 11, the rear divided body 102 is configured by integrating WO

102A cont ai ni ng t he
4647 PCT/ 3P2003/ 015943 -22 an internal tube
ﬁggfﬁ?gide-flom/path Il and an external tube 102B. The external tube 102B

is provided with engagenent projections 102C and 102D. The tip OL t he
internal tube 102A of the rear 5 divided, pody 102 is fitted to g She
engagenent concave portion 11C of the frI E glvhggg Pgdyeﬁgi 23 e
enent prgheght 20,04 externa u L i
:Rgggenent Eon%ave ﬁg?%?dﬁh101%@§% ?%n£a%?%ﬁﬁ Vi bed %oﬂ%dQO oWhpath

i ded bo |es 101 and
tabl i shes cbhhesid On 19xbStNREN-LHE {HopL C
332 The external tube 102B of the rear dlvﬁggd ?éﬁﬁp %éZYéL SR etSwi t h

3 g
the peri pher @ramidedarith3BnobgehenBegdhsccPbhs 310508, £ ft?ﬁé‘e
prgjgctlgn 102C of the external tube 10§B I'S engage % @ engagenent

hol e 3C of the 15 peri gher diipvadf ﬁﬁétjﬂ%efyydtﬂﬁbén?@éﬂpar q%g 102A IS

d

d he engagenent projection 3D of the nee

ﬁggﬁﬂ§|ec 1 %W%@*ﬁ g@@ﬁltl%hedsatfﬁhEedlmx>o&h@heehgg§bﬂgn% Jgﬁb .
i nhal ati on devi of t he present enbodinment 20 is uséd’in the sane Ta

as descri bed éﬁ‘ M TRC of the front divided body 101 and the

engagement projection 102D of the external tube 102B is
engaged with the engagement concave portion 101A of the
front divided body 101. This establishes connection
- 10 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 3¢ of the
15 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
20 is wused 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

25 locations in the mouth-side flow path 11 of the mouthpiece



auxiliary air is introduced fromthe auxiliary air inlet port 12C of the
front divided body 101 of the nouthpiece 10 as shown by an arrow i n Fig.

10. The di WRboeskey7and 131 are provided at two 25 | ocatyg 2603701
nmout h-side flow path 11 of the nouthpi ece WO 2004/ 054647 PCI. JP2003 015943

-23 10, thus allowing themto expedite the dispersal of agglonerated
masses of fine particles of the pharmaceutical conposition. Dividers my
al so be provided at three or nore |locations. 5 Enbodi nent 3 As shown in
Figs. 13 through 15, the nout hpiece 10_i,s_provided with an outer shell

10A, a tubular internal menber 10C having a divider 10B, and a dividing
block 10D. Tie, caimpesi Lh9BwRhqt at| el ce,other than the 10
A hﬁhérﬁl rst 5f g&nddlﬁﬁéif?a@iet%fl ed

nout hpi ece 10 is the sanme as In

descri pti ons arglonmddted hemgsste Moyt hpi senbl ed fi tt| ng
the internal nenber 1OC into the outer shgﬁq b%?:g% ﬁﬁ@ reé?iy

fitting the dhantiavgutiioal ©ARPbRLeibRE | EF'%{? JIC fro e
rear. A plurality of spacers ?810 pr oj ec%?%%s g{ﬁaou er ?cﬁ’.ﬁ;ﬁ‘@r
surface of tR& er pal mperbeochlon. the rear side at pr edet erm ned
spaced i ngerval s i,n the circunferential direction. A step part IOAIis
formed at nferential surface of 20 the outer shell 10A

t hr oughout |ts l ength in the

As shown in PFigs. 13 through 15, the mouthpiece
10 is provided with an outer shell 10A, a tubular internal
member 10C having a divider 10B, and a dividing block 10D.
The composition of the inhalation device other than the

10  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

15 member 10C from the rear, A plurality of spacers 101C
project aleong an outer circumferential surface of the
internal member 10C Qf the rear side at predetermined
spaced intervals in the circumferential direction. A step
part 10lA is formed at an inper circumferential su?face of

20 the outer shell 10a throughout its 1length in the
circumferential direction. The spacers 101C are Ffitted
into the step part 101A of the outer shell 10A, and thus a
cylindrical space is formed between the outer shell 10a
and the internal member 10C, to be served as an auxiliary

25 flow path 12.



[ [ [ [ [ into the step part
circunferential direction. The spacers 101C are fitted intc
101A of the outer shell 10A, and thus a «cylindrical space is forned

[ d as
tween th Il 10A and the internal nenber |CC, dﬁﬁ@s;’%%ﬂ?
gﬁ gﬁm i arﬁg/(pihg!gﬁsf“?gfv path 12. WO 2004/ 054647 PCT/JP2003/015943 -24 A

air outlet 12D is formed at a tip part of the auxiliary flow
E):a'?% igép‘?’ﬂe' air outlet 12D is located in the mdway of the nouth-side
flow path 11 and allows the outside air to flowin the air discharge g
direction of the nouth-side flow path 11_.24'£he auxiliary air i ntroduce ]
fromthe auxiliary air inlet port 12C flows into the auxiliary flow pat

12 through the spaces forpggd;, dhehueen i &h%u%&aetctﬁrlsz Ol%&‘?lg%ec{llz%maibn{ﬁrwgh

nmout h-side flow path 11 inaring formfro

the auxiliarypddtowpatie LdixiiRed Hider %@ﬁ and #E‘ d,gy ?}‘?l OféD }g%D g‘;\d

the internal nmenber 10C are provided WI ap ura

r espect ihelatashi oh ehe mi@waﬁedfathesmggﬁ:ﬁaghagl 3fl o ¥ Sh
|151]t:erval g The da?:w ders 15 | OB and the dividing block é@l 5’193 '?rlihe i n%gr nal
menber 10C dldows athed ontshieknmess, tohi thowl ongates t Bexrord{dges oJ0E
and 10F to the air discharge direction. The orifices 10E and 10OF are not
to be Iocgte Fisckdom F3f t e abeutloreide 26w PAthha . nhatiad | Ak oheMd e of

the present Eé‘trJT_t:l):O(int:i:oduced from the auxiliary air inlet port 12C flows
into the auxiliary flow path 12 through the spaces formed
between the spacers 101C, and flows into the mouth-side
flow path 11 in a ring form from the air outlet 12D

10 through the auxiliary 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

15 10B and the dividing block 10D of the internal member 10C
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.

20 The inhalation device of the present embodiment
is used as follows. The inhalation flow path 1 and the
air 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

25 his/her mouth for inhalation,  and thus the auxiliary air



is used as follows. The inhalation flow path 1 and the air inlet flow path
2 of the needle part 3 are comunicated with the inside of the vessel 4 as

. o . . . 5
descri bed oibaepbove. A user (patient) takes the nmoutdalRssk?sdsd 2
hi s/ her nnﬁ?% fdr i nhal ation, and thus the auxiliary air W 2004/ 054647

PCT/ JP2003/ 015943 { -25- flows into the auxiliary flow path 12 fromthe
auxiliary air inlet 12C and then flows out in a lamnar flow from the
air outlet 12D into the nouth-side flow path 11. The pharmaceuti cal
conposition is pulverized into fine 5 par é'__cl es by air inpact generated by
outside air flowwng fromthe air inlet ow path 2 of the needle part 3.

h id 1 I Ni I i f .th phar maceuti cal, _ .
Compost ?Lnef%ﬁ#f’%%%‘bPh@%%&?ﬁ?@?%% ?—Pé?vvf %ggﬁﬁézl Poh the eiakiersn
h 1, t u I.C&S . .
LL? " rpgﬁn the@??oﬁ%@%%z}\%gb %,‘% g?eit;lhgl?rght ﬁ%l%eclén EBO %@W%rf@%‘ﬁdgﬁomby

t he auxiIiarytﬁéraiiowtﬂgeﬁulzﬁrﬂmﬁéh@h@jﬁo@HﬁL§idézfiowT%H§?.iﬂ?.Ofﬂéide
air containing fine particles of the pharmaceutical conposition’is

prevent ed frqhalinstasitingl | &oupbs il eran S_lépprTgﬁlévéﬂ:ﬁ.:E@ci salj ngly Tl Pghe
particles of the pharmaceutical conposition. The nouthpiece 10 is set so
t hat the auxiRdwricles rby | aies impact hgemeuthedi ¢y fduwiprt hild froemthe air
outl et 12D before the outside air containing fine
from the air inlet flow path 2 of the needle part 3. The
outside air containing fine particles of the
pharmaceutical composition flows into the mouth-side flow
path 11 from the inhalation flow path 1, and passes
10 through the orifices 10E, and 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 pmévented from disturbing,
15 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

20 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

25 circumferential wall surface of the mouth-side flow path



20 particles pass through the orifices bCE. Thus, the outside air
containing fine particles are surelyd squoun?eqdby the aUX|I!;;%g:££n;n a
| am nar fl Xiliary air avoids the outside air GRlphiizRgse
particles Woﬁuggsrﬁdgcti ng iynner 25 circunferential wall surface of the
nout h-si de flow path WO 2004/ 054647 PCT/JP2003/015943 -26 11, which
prevents the fine particles of the pharnaceutical conposition from
adhering to the wall surface of the nouth-side flow path 11 or the like
even if the mouthpiece 10 is formed of g mterial such as a 5 plastic
which is likely to have static electricigé. Flg.d16tshgm5fan ;nhaggtggry of
devi ce havin | ursali t i.fJi ce : roped a e.fron

t he nnuthpiegggloPVE#%%hiy %%V%%%% AS%Q pmm%?HeFiggérg%c%ﬁ?ougﬂ§20,t?%e

i nhal ati on (ﬁﬁaﬁﬁgdéﬁﬂ@@gglq%gmﬁbg@tgoﬁal@rgﬂdya&ggging_nPgth |§;gg%&P0b
and a vessel 100c for containing pharmaceutical ~ Conpositron hi S
pul verized i urfladie qrarhieCm@sthysiaB #hbw0gRehai £doiMPRCt1{ QL dispersal in
air. 15 As shown in Fig. 18, the nouthpiece 100b is fornmed cylrndrically,
and a divi di rihepambutBftecasille tbe fobpudpicaCealGdsiior REDYa2 2

di vidi ng menber 100d. A plurality of orifice 100f is provided on the

di sc-shaped Hdiastdinghiehbés 10Bdlyand hetehesatdNOgsefsimg at the

Fig. 16 shows an inhalation device having a
plurality of orifices 10E formed at the front side only of
the mouthpiece 10.

Embodiment 4

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

i5 As shown in Fig. 18, the mouthpiece 100b is
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

20 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 is
formed between the mouthpiece 100b and the dividing member
100d. An air inlet port 100i is provided at one end of

25 the auxiliary flow path 100 and an alr outlet 100j at the



20 outer circunferential surface of the dividing nenber 100d. Due to the
notch 100g, an auxiliary flow path 100h for inhaling an auxiliary air into
the nmout hpwgeRedéake7i s formed between the nout hpi ece 10Q-aypsyoksafsodh Vi di ng
menber 100d. An air inlet port 100i is provided at one end of 25 the
auxiliary flow path 100 and an air outlet 100j at the WO 2004/ 054647

PCT/ JP2003/ 015943 -27 other end of the auxiliary flow path 100h. As
described in the above Enbodinment 3, the air outlet 100j nay be forned
into a ring shape. As shown in Fig. 19,J§y; mai n body 100a is 5 forned
cylindrically, and a notch 100mfor form™g an air inlet port 100k is

i ded d i 10Qa.  As in Fig. 20, the vessel
D00 1ot or o e o, PEC R Bl ek oy Ty B dREcERRERAL on

100c is forned -cylindrically

device is assenbkad ybRtd aghibpg; ut,hpi ece.100h ta ong.end of the
mai n body 100a and by detacﬁgbﬁiméﬁgagﬁiAgﬁ%hég5eéggpﬁ%b0€8?% R Per

end of the nomdbdyhtkDCa.ridsy shawe.in Figs. 20(a) and 20(b), the depth

of the vessel 100c may be changed as appropriate. 15 As shown in Fig. 17,

the inhalation device s phowndeth virt. an s nakdl i Akl ARt HohQ0d; and a

nout hpi ece-side inhalation flow path 100r for inhaling the “outside air

contai ni ng fiffenest aliseingficaliy, phar rRoRWAIC A0 ROMRAS #4090y i gheare
formed Of.th%nlet port 100k is provided at the end of the ‘main body
100a.
As shown in Fig. 20, the vessel 100c is formed
cylindrically and has a bottom part 100p.

10 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.

15 . As shown in Fig. 17, the inhalation device is
provided with an inhalation flow path 100gq and a
mouthpiece-side inhalation flow path 100r for inhaling the
outside alr containing fine particles of the
pharmaceutical composition A, which are formed of the

20 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 100g
and the inhalation flow path 100r taken altogether is in

25 such an amount that the inhalation flow path 100g located



20 inner side space of the main body 100a, the nout hpiece

| f necessary,UPdtheedmhafatthen denidee dande; slownsi zgd. wt:LCEha|
size as, or smaller than, a cigarette. For exanple, the

100b and the

| 100c. The inhalation flow path 100q includes the inside space of
Yﬁ:s\?essel wHe4/0shbg capaci t{ of Hle [ ?Eal at oinnf I (Z)\év gﬁt(‘.:hrpcajl(}ﬁgn a??g@%ﬁ Egt
i i | ow path 100r taken altogether is
Lﬂga:ﬁagﬁgt{og fFOM/path 10Qg | ocated WO 2004/054647_PCT/JP2003{0ﬁ5943 -28
upstream of the divider 100e is filled with the outside air whic f|s
allowed to flow fromthe air inlet port 100k by the inhaled ﬁlr of a
patient so that the air-generated inpaeci2zgcan be applied to t g 100 .
pharmaceutical conposition AL 5 An exanple of the capacity is. to

|on %eVICG

t gl Whekeh hiwfabowed tan Clomt st dised B ﬁﬁlel@ ;56&% n
Pﬁ)sll ggvgl grre er %8 nmm 10 The inhal ati on device of the present eir]‘rg%dl ment

can be const itut

WA jHinig a eatresmt boolytHAOathe aﬁiﬂ-?

t he nouthpieggllgib and he vessel 100c of the pharmaceutica

A, and provi

aeeFaf oy m

COHDOSItIOﬂ

&3 rbe @mPétleSoFP thekpbarnhecout sa Hecanpo s drhen .

ividi 100f. Thus the inhal ation device
di viding party, %%%%g; he orifice _

can be downsi ze

%‘?&léﬁyzé-sas3 & Lol mby Thamcessdmarette,

t ts si | e structure.
and becore | esg Ry %@aéﬁiogeﬁﬁglﬁgtgggeggégﬁ%wg%%edogo almJQ% the same

The pharmaceutical composition

size as, or smaller than, a cigarette. For example, the

inhalation device may have a total length of 80 mm, an

outside diameter of 10 mm, and an inside diameter of 8 mm.

10 . The inhalation device of the present embodiment

15

20

25

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 1is sealed in
the vessel 100c by filing up an opening 100s of the vessel
100c with a sealant. At ﬁhe 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



o ) ith a
20 the vessel 100c by filing up an opening 100s of the vessel 100c wit
sealant. At the use of the inhal ation device, the vessel 100c is attached

to the maiWwdnad after renoving the sealant. The sqah@pboodRYsdes nade
of alunin?Lnl gﬁ?ggﬁc and the like. 25 The inhal ation device provided with

t he vessel WD 2004/ 054647 PCT/JP2003/015943 -29 100c may be stored in a
noi st ur e- proof case or a noisture- proof bag and may be taken out therefrom
at the time of use. A sealant is necessary in this case. The inhalation
device according to the invention 5 is_yged as follows. The inhalation
flowpath 100q is filled with the outsidé air due to an air inhalation of

i t I tica ; l.Lion A.can be puIveJizedlpy t he

BT mpact . Tho s 0 e eantD: A %éﬁf?ﬁééf%%ogm%l% oicLe
[ ftd SHaO + er, s u _

Pacsi ng. hrongh the brt T By oBr S ePh et e oG T4k “Slh S166r Thi de

the nout hpi eme.108bseAghONEs adsbISSLS rOft Hilke osRkar maceut i cal
conposition A can be dispersed by passing through the orifice 100f. Due to

the inhaled air of 15 Pabi énhalébboRudetied Yadkdrddps.d Nt tibﬁ,é}&gi[ct}pi ece
100b fromthe auxiliary flow path 100h, thereby reducing the burden on
the patieht. ifi gase@1ashrinihows sh@eexantp s iafn ofhew paripoOdi 0BGt S.g | N
the inhalati%nggéi%%g%“%g;léhggfgeziir due to an air inhalation of
patient, so that fhe pharmaceutical compesition A can be
pulverized by the air impact. The outside air containing
the fine particles of the pharmaceutical composition A is

10 inhaled into the user’s mouth 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 100F. Due to the inhaled air of

15 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,

20 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

25 follower that engages therewith; when the operating member



ing member 19 is arranged in such a way that it can be rotated
?g ggtﬁpfgﬁagrg and reverse circunferential directions of the hou3|nah9.h
as shown bwd fwesyegs6ons. The nechanisnhoa thfhhglSg{rgregﬁggegmgﬁg@§;25lc
i hown in the drawing, is provided w _
}§|P8&ef ?hat,engages thereaﬁth; when the operating nmenber WO 2004/05?643
PCT/ JP2003/ 015943 -30 19 is rotated forward or reverse, this is rﬁtahlfd r
is converted to a linear noverment (back and forth novenent) of the Io ?
part 5 in the axial direction of the needjje. part 3. The rotation angle o
the operating nmenmber 19 is 5 substantially 180. The |nhalat|or dEVICeZtin .
shown in Figsl9 2% ant2¥car e roetat-abl %rprS}}ébQﬁQeWt E a%g{ij%ﬁ%gp%t g
menber 19 at the housing 9. The mechani smof the hol dér” o ] ,
whi ch i's not Gshowrtied tthe ar Avhegs m@?éﬂéhﬁes(bacic_e%@dscf&%[h \Q}Q‘?‘Pe’ﬁ‘?@ r
operating nenber 19 is 10 rotated, this rotation is converte 0 a "
novenent of Sthéheoldddepamark i5n irhetraxi okl i r@ctdan &f c;ﬂwefh}{@elgéeed aThe
3. The holder part 5 can be withdrawn fromthe back qf the housing -he
ot her conposPP&tpart s Thgcosetine amglehpifedtel Gperte 1hhe rediR 29 d N d

i i i iti A freeze-dried
first e diment. 15 Freeze-dried pharmaceutical cqnp05|t|on _
phar naceu icgpgégﬁﬁgéﬁﬁ&Bnlﬁg - pridparsthalati oo mawiweer stigwd AmmEsyg=poUr i Ng

[ i,Ni ' [ into a vessel and
a solution ntai,ni,ng_a single effective dose of a drug in .
then freeze- ?y%ﬁ& ?? §§ei§99%?%biﬁhpﬁ%mﬂ@$dfwwﬁh an annular operating

member 19 at the housing 9. The mechanism of the holder
operating part, which is not shown in the drawing,
comprises a feed screw; when'the operating memper 19 is
10 rotated, this rotation is converted to linear movement of
the holder part 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.

15 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

20 freeze-dried pharmaceutical composition can be
manufactured by a manufacturing method Qrdinarily 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

25 and amounts of active ingredient and carrier used together .



20 freeze-dried pharmaceutical conposition can be manufactured by a
manuf acturing method ordinarily used for freeze-dried preparations

(freeze-drisefhopligdppceutical conposition), such as an i &GikheRol i's
dissolved at the time of use by selecting a suitable conposition (types 25-
and anmounts of active ingredient and carrier used together WO 2004/ 054647

PCT/ JP2003/ 015943 -31 with the active ingredient) such that the

di sintegration index of the freeze-dried pharmaceutical conposition
prepared is 0.015 or nore, and the freeze-dried pharmaceutical conposition
can be nmade into fine particles 5 down t& I3 particle dianmeter suitable for

t ranspul nonary: jhistratian by t.he inpact of outside air introduced
into the vess"glr?ﬁqmjﬂee (ﬁcéqlrﬁeem eflﬁérergui: thetpEhsefisingeamtiomis a
val ue particu e freeze-drd 10_pharmaceutical conposition that
can be obtainede%yqﬁiggﬁ?ing ?ﬁ%c%gggogg?g%ﬁcﬁgﬁﬁFa'nﬁo?ﬂp?*EQQQﬂlomﬁng

nmet hod. <Di sigtegg@irald QR N o 4ot 0§§dn%h8ff§%§%é% %g% ontai ni ng target

15 conponents that will constitute thé freeze-dri ition is poured

(010, Sy gL ey o 5 AL, KRB T
wal | of the \Esgeltooat patrite clendpewdeerf ontineezes transpulmonary
administration by the impact of outside air introduced
into the vessel.
The disintegration index in the present
invention is a value particular to the freeze—-dried

10 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

15 .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-

20 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

25 using a spectrophotometer. The measured turbidity is



20 dried pharmaceutical conposition obtained. The mxture is agitated for
about 10 seconds at 3,000 rpm and is then put into a U/ cell with an

optical pajyd Jogheuby0f 1 nmmand an optical path w dth ofp@pagesedags t he
turbidity is measured i mediately at a neasurenment wavel ength of 500 nm 25

usi ng a spectrophotoneter. The neasured turbidity is WO 2004/ 054647

PCT/ JP2003/ 015943 -32-divided by the total anpbunt (weight)) of the
conponents constituting the freeze-dried pharmaceutical conposition, and
the value obtained is defined as the disijptegration index. 5 Here, an
exanple of the lower limt of the disintegration index of a freeze-dried
phar maceut i calivicas) td t:h e I iQ n be given as the
above- menti oned 0.0135}5?§?§$§€ﬁy%8g8§? K%?%8%§25e?gbfge 69%&%“%%§Snnre
preferably O0.d¥hstSitddidprgprekerably: Q40 referably 0. 1.
Mor eover, there is no ;;i;g})ti cul ar Z?e?%f%?gt?%%E%%égﬁgﬂg%%e&q‘?%%%%’t he

di si ntegrati emd rudex valfue mthrigeaeigraéﬂiﬁéarﬁﬁCQHéi&féiz?@%@as%tdnon of the
present invention, but an exanple can be given as 1.5, pre rajly 1, nore
preferably Oigdegst nore preferably 0.8, 15 and still nore preferably 0.7.
The freeze-dried pharmaceutical conposition of the present invention
preferabl§ has a di si nHégeat BonekanpXei of athanbyewéncl s g f l1wer and upper
limt selected as appropriate fromthe above, provided that the
disintegratigﬁsﬂﬁ&@grﬁ§lgp fegdex of a freeze-dried pharmaceutical

composition of the present invention can be given as the
above-mentioned 0.015, preferably 0.02, more preferably
0.03, yet more preferably 0.04, still more preferably 0.05,
10 and most preferably 0.1. Moreover, there is no particular
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,
15 and still more preferably 0.7. The freeze—dfied
pharmaceutidal 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
20 0.015. Specific examples of the range of the
disintegration index are 0.015 to 1.5, 0.02 to 1.0, 0.03
tc 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 compogition of the present

25 invention in a non-powder cake-like form through freeze-



ifi i si [ i ndex are
20 0.015. Specific exanples of the range of the disintegration in
0.015 to 1. E, 0.02 to 1.0, 0.03 to 0.9, 0.04t0 0.8, 0.05to 0.7 and 0.1

7. Nowedn is preferable to prepare the freezerqfypefs/015043
;ﬁa?naceutlcalﬁggﬁggsitlgn of the present. 25 invention in a non-powder
cake-1ike formthrough freeze WO 2004/ 054647 PCT/ JP2003/015943 -33 dryi ng.
In the present invention, "~ non-powder-formfreeze- dried pharmaceuti cal
conposition' means a dry solid obtained by freeze-drying a solution, and
is generally called a "freeze-dried cakegs. However, even if cracks 5
appear in the cake, the cake breaks into a plurality of |large |unps, or

part of the cake iy .eals that grésgﬂ\g‘j?ﬁveﬂﬁibﬁ“l he fr%&i gég%nngflpéeozceqss or

during subsequent " handling, this cake 1s”S

he 10
non- powder - f ezed lpe@mra@léuedcamaﬁaﬁ 841t £8h Cf) '&’P 4 St
subjgct of the present invention, pr%V|ded t he %?? of Sei% pr esent

ention ar ebriatine Etechs-degen bgds@D@Hfbnthén
Lﬂgrnaceut|cal conpggﬁyron of thegprgsent i nvention %as a I%{S|§9%grat|on
i ndex of 0.0r8ldedrer e fardza-dohegovslks’ 15 maksrdd kevker mrapd,pggomes fine
particles_having a nean particle dianeter of 10 mcrons or less or a fine
particle StraPPRek oR tbo srkeprehé ronkarbadakgeneratepivmagty kavi ng an
air speed of _.at least 1 msec and an air flow rate of at Ieast 17 m/sec
based on t hel@p88i £HEPEr oBErPrt of the cake breaks into a powder

during the freeze~drying process or during subsequent
handling, this cake is still included as a non-powder-form
freeze-dried phérmaceutical composition that is the

10  subject of the present invention, provided the effects of
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

15 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

20 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 air-generated
impact, the mean particle diameter becomes 10 microns or

25 less and preferably 5 microns or less or the proportion of



20 particular to the freeze-dried pharnmaceutical conposition characterized
by the above-described disintegration index. A preferable freeze-dried

phar maceut {yeppofe¥ap@si tion is such that, fromthe above §bggg?ﬁ§hﬁ®$g

i npact, the nean particle dianeter becones 10 mcrons or .ess and
preferably 5 microns or |less or the proportion of WO 2004/ 054647

PCT/ JP2003/ 015943 -34 effective particles (fine particle fraction) of 10%
or nore, preferably 20% or nore, nore preferably 25% or nore, still nore
preferably 30% or nore, and nost preferahlyy 35% or nore. 5 As descri bed
above, the air-generated inpact applied to the freeze-dried pharnmaceuti cal
conmposi tion ieffawtivd Baredclag | a8akti1b8e0 by.-ajt, having an
air speed of at | east %]nisec an Qgﬁea??k%fgafrg?gégigéh ¥$2%é% A7 m/sec.
Speci fic exampims girefierablygener akeflod, i HPASt i yg&g; idmpact  gener at ed
by ‘air having a speed of lygisec or nDré, p?gf%$§%%y ﬁ?%%%‘%flﬁgﬁﬁ, nor e
preferably SQmﬁdch@menpmefandbiyiBO%nDrem@f@Ieéﬁaﬂmbsgiggéyg%égayngg%

Here, there is no restriction on the wupper limt of the air speed, but it
is general |y 308°¥s-m sec, preferably 250 nfsec, nore preferably 200 nl sec
and yet gnre preferably 150 mlsec. The air speed is not |imted and can
be select®d to be in aFafi§echibedamyovs, the abowermastrddadhgaewer and

upper limts;, _specifica , . however, the ranges of 1 to 300 nisec, 1 to
250 ni sec, appﬁled %o LLZ freeze~dried pharmaceutical composition is

not limited, as long as it is generated by air having an
air speed of at lééét 1 m/sec and an air flow rate of at
least 17 ml/sec. Specific examples of an air-generated

10 impact include an impact generated by air having 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

15 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 n/sec, 2

20  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.

Examplgs of air-generated impact include those

generated by air having an air flow rate of Qenerally 17
ml/sec or more, preferably 20 ml/sec or more and more

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



20 to 250 m'sec, 5 to 250 m'sec, 5 to 200 nm'sec, 10 to 200 mfsec or 10 to
150 m sec can be nentioned. Exanples of air-generated inpact include those

gener ated {yp Aoseddgds N an air flow rate of generally 17 pdffpSfSnoRo43TOr €,
preferably 20 m/sec or nore and nore 25 preferably 25 m/sec or nore.

There is no particul ar WO 2004/ 054647 PCT/JP2003/ 015943 it -35- _
restriction on the upper limt of the air flowrate; however, the air flow
rate is generally 900 L/mn, preferably 15 L/sec, nore preferably 5 L/sec,
yet nore preferably 4 L/sec, and nost g@re?jﬂerably 3 L/sec. More 5
specifically, the air flowrate is not Iirmted and can be selected to be

i i f .t - d i.be ower- and er limts;

speci f1cal | ;“,f%otﬁfelzcgﬁone%%npﬂ%%ﬁgﬁ%ﬁ ewltﬁ PEobEE, mruﬁﬁgn/?rm?ec; 0 15
L/ , 20 m/i58% L , e , sec to sec,
Zosig m/sec to ??Ie%/'sécglear?}%ggl%%/ s%lgat %SSSfI%%:%éif%hggﬁnﬁgpja?ﬁ on device for
t ranspul nonaryyre @dEdliys tifsat) QR Of mhhe ?E@f@f&biﬁ}'v&”ﬁyé’%%' syCofdqured as

descri bed above and provides various effecfs as described ellow. 15 As is

evident fromgidereahony desgisiepti @Rd hBSt hbREALALHPR Fey)s8caceyding to the
present invention is provided with a nouthpiece having a nouth-side flow
pat h conmfunisgetdirfg cailtlly, athienhdl-atfieon thow pathot angnefed and can be

selected to be in a range with any of the above-described

lower and upper limits; specifically, however, examples of

such a range include 17 ml/sec¢ to 15 L/sec, 20 ml/sec to

10 L/sec, 20 ml/sec to 5 L/sec, 20 ml/sec to 4 L/sec, 20

10 ml/sec to 3 L/sec and 25 ml/sec to 3 L/sec.

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

15 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'

20 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

25 collide with air containing the pulverized pharmaceutical



auxiliary flow path for directly inhaling outside air 20 which does not
comuni cate with the inhalation flow path and the nouth-side flow path,

and is confy such a way that outside air is dir ced to
WA Fribab RIS C

the auxiliary ow path by the inhalation-induced pressure o
(patient). Therefore, the auxiliary air does not 25 collide with air
containing the pul verized pharnmaceutical W 2004/ 054647 PCT/ JP2003/ 015943

-36 conposition, and thus the fine particles can be prevented from
coal esci ng/ aggl onerating due to the flow_of the auxiliary air. Auxiliary
air containing no pharnaceutical conposf% “on is inhaled and thus, the air

flowrate can, 5 f.ur reas herefore, the fine partlcles t hat

are generate39§) %éé#thle %gﬁl éP@dpPﬁgﬁﬁieFuﬁﬁg be ppreverirfto the

i nhal ation d nvention e of .the nout h-side

flow path o?%¥ﬁg |nha 5F %é hﬁg@ﬁin Bpngaegﬁﬁnfﬁoﬁ 4% i< der having

an orifice fqugquL@ynglltrhe S0RTPL EFy o1 Noordd (1 RALD, SO ING G o1 e
ca

part. Thus, aggl onmerated mnasses 0 i ne par

conposi tion  dquagsigig iidy qwanhaae@aha shds chH&_N gﬂhf thgthéjt%ﬁ? ece

can be dispersed. 15 Further, a plurality of dividéers havin Fice
are forme8 ath&@lmpmrmelaySeﬁpaCﬂﬁbiéE&fé/aLt%e afithe s %Q%so% 3t gemasses

of the pharmaceutical conposition can be further di'sperse
generated can be efficiently delivered to the lungs.
According to the inhalation device of the

present invention, at least one of the mouth-side flow
path or the inhalation flow path is provided with a

10 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. o

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

Moreover, fine particles can be prevented from

20  coalescing/agglomerating due to the flow of the auxiliary
air 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,

25 agglomerated masses of fine particles of the -



Moreover, fine particles can be prevented from 20 coal esci ng/aggl onerati ng
due to the flow of the auxiliary air which occurs in the prior art, and

further, agg RuEiAkELd masses of fine particles of the p ﬂﬁ’s‘ﬁ’%@%
conposition passing through the nouth-side flow path of the nouthpiece can

be di spersed. Therefore, 25 aggl onmerated masses of fine particles of the WD
2004/ 054647 PCT/JP2003/015943 -37 pharmaceutical conposition can be
prevented fromentering the user's (patient's) nmouth. According to the

i nhal ation device of the present inventi$n, the pharmaceutical conposition
5 pulverized into fine particles by air-generated inpact flows in the

mout h-si de T Leue-RAEBIM &4l SUHHEIEIAE DYoo AR .fﬁﬁéﬁ@%g fE%H?egE%%i%.ne

particles of the pharnmaceutical composition are not sperse r bul ent

flow, and thenefgserfinepdardntolHs futthe pharmaceutical 10 conposition
pass swftly through the nouth-side flow path to reach the inside of

| ungs, which can avoi dadédslimanid aes ifdmaadber deegite bhr @ak. Mreover,
the fine particles of the pharmaceutical conposition can be prevented
f rom adher i ngréesetheimoanthiprgc e hdu@Harnsiciitd calb celpeolstiitdichy. The out si de
air containing pulverized pharmaceutical conposition pass through the
orifice, SandPulvierezéd eintic Hure eamddlps tye aduxigenarptaidr imphos, the
flows in the mouth-side flow path with surrounded by
auxiliary air. Thué, the fine particles of the
pharmaceutical composition are not dispersed by turbulent
flow, and therefore fine particles of the pharmaceutical
10 composition pass swiftly through the mouth-side flow path
to reach the inside of lungs, wﬁich 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
15 electricity.

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

20 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

25 flow. Thus, the outside air containing the pharmaceutical



auxiliary air is prevented fromdisturbing by the orifice. 20 Moreover, the
flowpath Iength of the orificeis fornmed to be elongated to the air

di schar ge @iy ®64dsq6x70f the rmouth-side flow path. Therefgt%mphﬁgmﬂgk§ide
air contalning the pharmaceutical conposition in a turbulent low I s
accelerated in the orifices to become a lamnar 25 flow. Thus, the outside
air containing the pharnmaceutical WD 2004/ 054647 PCT/JP2003/ 015943 -38
conposition is easily surrounded by the auxiliary air. Air containing the
pul veri zed freeze-dried pharnmaceutical .conposition is not mxed with the
auxiliary air, and the divider can. drégérse aggl oner ated masses of 5 fine
particles of the pharmageutica ck valve is provided for

preventing twp%gﬁé%aftﬁ 8?@%%’?%&?&5’%\#‘%@'}?@ J?Cl?}he: Bt s ¥ romfithe air
et [ on paL even g, hegbagta (BatheLl Mol e o OB T st ead
T e o R SRR TCAS, coplQVEL I, AL Sk ot ey o
phar maceuti cal, copposhbi Q8vihal LanPHi¥sELE8tabil ndidEed masses of
5 fine particles of the pharmaceutical composition.
A check valve is provided for préventing the
fine particles from flowing to the outside from the air
inlet flow path even when the user (patient) mistakenly

blows air instead of inhaling it.

10



particles by an air-generated inpact for dispersal in air; an air inlet
flow path for introducing to the chanber outside air and for injecting
outside air toward the pharnmaceutical conposition to apply an
air-generated inpact to the pharnaceﬁéical conposition; an inhalation flow
path having a suction port |located inside the chanber to inhale the

pul veri zed pharmaceutical conposition; and an auxiliary flow path for

i nhaling outside air, which does nptafyiow via the chanber, the auxiliary
flow path opening around the inhalation flow path in the direction of the
air flow of the inhalation flow path such that the auxiliary air flow ng
out fromthe auxiliary flow path does not disturb the air flow of the

i nhal at}on 21 dwigd@tion deviiaehdicat iterrngeuleenkery ramapls toraign

adm ni stration according to claim1, wherein the nouthpiece is provided
with a $RIRFAIIYS: f| ow path -40- that conmunicates with the inhalation flow
path; the auxiliary flow path for directly inhaling outside air does not
communi cat e & thpudigid nhal ation fl ow path and the nouth-side flow path;
and the inhalation device for transpul nonary adm nistration is configured
such that aira gensrintiedd mpastided appldmed dmi tde chaicReeny | cal

conposition by outside air which flows into the chanber by

i nhal ati on-i RAUGRGIRIESHERERRAIA! ath WIRN b iSSlg F#hat&stalhingng the
pul verized pharnaceutical conposition is
pharmaceutical composition that is pulverized into fine
particles by anrairwgenerated impact for dispersal in air;
an air inlet flow path for introducing to the chamber
outside air and for injecting outside air toward the
pharmaceutical composition to apply an air-generated impact to
the pharmaceuﬁi@gl composition;
an inhalation flow path having a suction port located
inside the chamber to inhale the pulverized pha?maceutical
composition; and
an auxiliary flow path for inhaling outside air, which
does not flow via the chamber, the auxiliary flow path opening
around the inhalation flow path in the direction of the air
flow of the inhalation flow path such that the auxiliary air

flowing out from the auxiliary flow path does not disturb the

air flow of the inhalation flow path.

2. An inhalation device for transpulmonary administration
according to claim 1, wherein

the mouthpiece is provided with a mouth-side flow path



introduced to the nouth-side flow path, and at the sane tine outside air
is directly introduced to the auxiliary flow path by the

I nhal ati on-i nduced pressure. 3. An inhalation device for transpul nonary
adm nistration according to claim1,,wherein the nouthpiece is provided
with a nmouth-side flow path which co nicates with the inhalation flow
path and_a divider having an orifice in at |east one of the nouth-side
flow, piPRt 6PMPHRirAREFalibH Fhewiphehatéery ddow pgtbhe di ameter of the
flow path by formng a step part; and the inhalation device for

t r anspul nonar fhadeisi sianyi 6howi patbnfogudidestdly tthatlang- geneddied i npact
is applied to the pharmaceutical conposition by outside air which flows
into theircasbenobycomhahatada- whthceteptiahalneigangiawvepatheand wser
(patient) inhales air so that the pul verized pharnmaceutical conposition is

i ntrodunedthostde fhdwl pathn fhaw path and the -41- nouth-side flow path,
and al so passes through the orifice.. 4. The inhal ation device for

t ranspul monaryhRdiviti B4 € 8bh Odlev 868 OF 8t NdrdAsEL#hBhIry A8heh A sRrRL YAl Ity Of
di viders each having an orifice are provided at approprlatefy spaced

ervls oonefiukabalathondeviee J 0 La0sPYIBRE Yo db BB Bl O |
[ on, Pablecl 0 FOOLEA R hod N AL SPEL o Bl 0! D
chamber by inhalation-induced pressure generated when a user
inhales air, and the pulverized pharmaceutical composition is
' intrqduced to the wmouth-side flow path, and at the same time

outside air is directly introduced to the auxiliary flow path

by the inhalation-induced pressure.

3. An inhalation device for transpulmonary administration
according to claim 1, wherein

the mouthpiece is provided with a mouth-side flow path
which communicates with the inhalation flow path and a divider
having an orifice in at least one of the mouth-side flow path
or the inhalation flow path for reducing the diametef of the
flow path by forming a step part; and

the inhalation device for transpulmonary administration
is configured such that air-generated impact is applied to the
pharmaceutical composition by outside air which flows into the
chamber by inhalation-induced pressure generated when a user
{patient) inhales air so that the pulverized pharmaceutical

composition is introduced to the inhalation flow path and the



applying air inpact to the pharmaceutical conposition, and does not flow
via the chanber, and furthernore allows the inhaled outside air to flow
into the nouth-side flow path through an air outlet which opens into the
mout h-side flow path, the air outletLg@pening in the air discharge
direction of the nouth-side flow path and being fornmed in a ring shape

along t LN i tial -wall surface t he. mput h-si de fl ow pat h;
and the p %ﬁn%%g%t?gggfgéﬁ%bs??goﬁiﬁg Bﬁ?@gﬁig Ojghathe priddcegener at ed
by outside air flowing into the chanber by inhalation-induced pressure

that is generated when a user inhales air, and the pul verized

phar maceuti_cal .conposition flows into the nouth-side flow path surrounded
by out stde TG *H\tHPn feyign fRuttrsruinemwmmatadhinhst et iong- shaped
air -42-. outlet. 6. The inhalation device for transpul nonary adm nistration
accor diHffF VAR ke 5claimt hervhonpinsanglurdlytgeofhdiivndean eachfi ce for
reducing the dianeter of the flow path formed in the nouth-side flow path,
“wher ei hajting dwn abrithee adre nogrenided| aer appropphat abgespheall conposition
passes through the orifice, and thereafter is surrounded by outside air

fl owi ngntstwradwe. nout h-side-fl owpath fromthe ring-shaped air outlet. 7.
The inhal ati on device for transpul nonary adm ni stration according to claim
6, wherein the flowpath length of the orifice is elongated in the air

di scharge direction of the

5. An inhalation device for transpulmonary administration
according to ¢laim 1, wherein

the mouthpiece is provided with a mouth-side flow path
which communicates with the inhalation flow path, and the
auxiliary flow path for inhaling outside air is not used for
applying air impact to the pharmaceutical composition, and
does not flow via the chamber, and furthermore allows the
inhaled outside air to flow intc the mouth-gside flow path
through an air outlet which opens into the mouth-side flow
path, the air outlet opening in the air discharge direction of
the mouth-side flow path and being formed in a ring shape
along the inner circumferential wall surfacé of the mouth-side
flow path; and

the pharmaceutical composition is pulverized by air
impact generated by outside air flowing into the chamber by
inhalation-induced pressure that is generated when a user
inhales air, and the pulverized pharmaceutical composition
flows into the mouth-side flow path surrounded by'outside air

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



nmout-h-side flow path. 8. The inhal ati on device for transpul nonary

adm ni stration according to claiml1, further conprising an unsealing
menber for releasing the sealed condition of a vessel provided by a -
seal i ng nenber, ,the vessel being accgsmodated in the chanber, containing
a non-powder cake-Ilike pharnmaceutical conposition which disperses in air
by an aiegeperated inmpact, and sealed by the sealing nenber, wherein the
vessel 1s unsealed by the unsealing nmenber to establish comrunication

bet ween the chanber and the inside of the vessel; and -43- air-generated
i npact is applied by inhalation-induced pressure to the pharnmaceuti cal

conposi%ioqgfoqéﬁ%1eq§in the , vessel . 9. The inhal ation device for

t r anspul hronaty At FLIBH-Cadddr di s Enerar e, admiphatrabhoni sing a
check valve to prevent the pulverized pharmaceutical conposition from

f1 owi nF*CFPEM Rt F1aHN et f vt har hceworheingt 8i dévider Rawinghakation
device for transpul nonary adm nistration according to claiml, further
conpr i SPFEEceli fouereduringi vheli diandeet ndfil aheofildbkopapat prtba divi der
having an orifice for reducing the dianmeter of the inhalation flow path
and beitiee | newtleds dbwnSlowagratdi, the air inlet port, wherein the housing

conprises a main body fornmed cylindrically and a vessel provided
detachabl y atwheheigndufsiddeai®midom@tiing the pulverized
pharmaceutical composition passes through the orifice, and

thereafter is surrounded by outside air flowing into the

mouth-side. flow path from the ring-shaped air outlet.

7. The inhalation device for transpulmonary administration
according to claim 6, wherein the flow-path length of the
orifice is elongated in the air discharge direction of the

mouth-side flow path.

8. The inhalation device for transpulmonary administration
according to claim 1, further comprising an unsealing member
for releasing the sealed condition of a vessel provided by a
sealing member, the vessel beiﬁg accommodated in the chamber;
containing a non-powder cake-like pharmaceutical composition
which disperses in air by an air-generated impéct, and sealed
by the sealing member,

wherein the vessel is unsealed by the unsealing member
to establish communication between the chamber and the inside

of the vessel; and



the chanber is formed by the vessel for containing a pharnaceuti cal
conposition which is pulverized into fine particles by an-air-generated

i npact for dispersal in air; and the inhalation flow path is forned from
the inner side space of the main bodyz.the nmouth piece and the vessel, the
i nhal ation flow path being for flowi ng outside air containing the fine

particles of the_ ti.cal conpositiqn fromthe_ vessel-side toward
the.nDuthpiecé?giggﬁéggﬁgallwp?ﬁg TRhAPRLEER Beviladailetionpissncesnar y
adm ni sfration according to claiml0Q, wherein the air inlet port is forned
bet ween®t F8=tafn 808b8a983r9ﬁ899§§§§ﬁ SPTpesidion gonsedmest dvi dde at t he
end of the main body; and the auxiliary flow path . is fornmed between the
mouth BFEE8land the divider by neans of a notch formed at the outer
circunferential surface of the divider. 12. The inhal ation device for
transpul nonary adm ni stration according to claim 10, wherein the

i nhal ation flow path has such a capacity that an air-generated inpact can
be appl ?ed The e lsidomebatical feo0nMpeshdpOlndya Opt SafendkErabish is fed
fromthe air-inlet port into the inhalation flow path |ocated upstream of

the di vadeordinantaiclahhal at Fepthért BempseEing3a Fhecknhahaki ep device for
transpul nonary adm nistration according to claim 10, wherein the auxiliary

flow paptevenprine dodl wei 268 Sharfitbaticuhi £8mBBEDE LA Bxbhe ¢ BRF,GL I on

fl ow path of the nouth piece;
from the air inlet flow path to the outside.

10. The inhalation device for transpulmonary administratioen
according to claim 1, further comprising a divider for
dividing the inhalation flow path, the divider haviﬁg an
orifice for reducing the diameter of the inhalation flow path
and being located downstream of the air inlet port,

wherein the housing comprises a main body formed
cylindrically and a vessel pfovided detachably at the end of
the main body;

the chamber is formed by the vessel for containing a
pharmaceutical composition which is pulverized into fine
particles by an air-generated impact for dispersal in air; and

the inhalation flow path is formed from 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.



and the air outlet is provi ded at such a position that outside air flow ng
Fn fromthe air outlet is inhaled into the nouth of the user w t hout

passing through the orifice.
' ' -44-

1}1 The inhalation device for transpulmonary administration
according to claim 10, wherein

the air inlet port is formed between the main Body and
the vessel by means of a notch provided at the end of the main
body; and |

the auxiliary flow path is formed between the mouth

piece and the divider by means of a notch formed at the outer

circumferential surface of the divider.

12. The inhalation device for transpulmonary administration
according to dlaim 10, wherein the inhalationrflow path has
such a capacity that an air-generated impact can be applied to
the pharmaceutical composition by 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 the user.

13. The inhalation device for transpulmonary administration
according to claim 10, wherein

the auxiliary flow path is provided with an aif outlet
which opens into the inhalation flow path of the mouth piece;
and

the air outlgt is provided at such a position that
outside air flowing in from the air outlet is inhaled into the

mouth of the user without passing through the orifice.



