'13 DEC 20115 1 DESCRI PTI ON DRY POWDER | NHALATI ON SYSTEM FOR
TRANSPULMONARY ADM NI STRATI ON 5 TECHNI CAL FI ELD The pr €4eniilngii i on
relates to a novel dry powder inhalation systemsuitable for

transpul nonary admini stration. Mre specifically, the present 10 invention
relates to a dry powder inhalation systemfor transpul nonary

admi ni stration according to which a freeze-dried conposition provided
housed in a vessel can be prepared into a formsuitable for transpul nonary
adm ni stration by being nmade into finé particles at the 15 tinme of use, and
adm ni stered by inhalation as is. Furthernore, the present invention
enconpasses the followng inventions related to the dry powder inhal ation
system for transpul nonary adm npgigatfpTompeci fic exanples of these

inventions include a freeze-dried 20 conposition which can be nade into
fine particle powder suitable for transpul nonary adm nistration (dry
powdered preparation for transpul nonary adm nistration) at the tine of
use, a devipRY( FHADBRUI/NHWIL RTECN SESUEM FERepPRANSPULHONARKAl ati on of
the dry powdered 25 preparation for transpul nonary adm nistration, a method
DEC 2005 for producing the dryponnesaRArepdrati on for
5
TECHNICAL FIELD
The present invention relates to a novel dry powder
inhalation system suitable for transpulmonary
administration. More specifically, the present
10 invention relates to a dry powder inhalation system for
transpulmonary administration according to which a
-freeze—dried.¢omposition provided housed in a vessel can
be prepared into a form suitable for transpulmonary
administration by being made into fine particles at the
15 time of use, and administered by inhalation as is.
Furthermore, the present invention encompasses the
following inventions related to the dry powder inhalation
system for transpulmonary administration. Specific
exampies ©of these inventions include a freesze-
20 composition which can be made into fine particle powder
" suitable for transpulmonary administration {(dry powdered
preparation for transpulmonary administration) at the
time of use, a device (apparatus/implement) used in

preparation and inhalation of the dry powdered

25 preparation for transpulmonary administration, a method




transpul nonary adm ni stration, a nethod for transpul nonary adm nistration
by inhal ation using the freeze-dried conposition and usé?&fﬁggf gze-dried
5 conposition for preparing a dry powdered preparation for trad@% | ronary
adm nistration at the time of use. Hereinafter, in this specification, the
term"fine particles"” includes pulverized powder (particle powder). 10
BACKGROUND ART In general, with regard to transpul nonary adm nistration
it is known that the active ingredient contained in a nedicine can be
delivered into the lungs efficiently %y nmaking the mean particle diameter
of the 15 active ingredient be 10 mcrons or |less, preferably 5 mcrons or
| ess. The current situation with conventional inhalations for
transpuli®papy catlié Dhgt e 0OArys ddwe rldtp rbpaiieer bhe spdi ci ne have a
particle dianmeter suitable for trallspu |l nonary adl inistrationa in
advance,t2énspud pen hirgd esdmfia iFepatednhy @ sprtaydryorg nethod, a jet
mlling method or the |ike, and possibly further processing is carried
out, andtraeapttignénacypardmihds teseipmnovyetlinhiallletiont msainlgy thewder
i nhal er. Specifically, Japanese Unexam ned Patent 25 Publication No.
1999- 17fms@e deselnbed cnmeo syfdonf afdl WHH508 povitkee edei-virai @i on, nanel y
(1) a preparation conprising a powder-form conposition conprising only
medi 8i nOTPAS L kPR i EPESPFPPIER 16t d X ReuBrTakPReparat ipprigar ati on
cmmﬂswpeaBWMH-HHmcomm$tim1[n. .
anspulmonary administration at the time of use.
Hereinafter, in this specification, the term “fine

particles” includes pulverized powder (particle powder).

10 BACKGROQUND ART
In general, with regard to transpulmonary

édministration, it is known that the active ingredient
contained in a medicine can be delivered into the lungs
efficiently by making the mean particle diameter of the

15 active ingredient be 10 microns or less, preferably 5
microns or less. The current situation with conventional
rinhalations for transpulmonary administration is thus
that, to make the medicine have a partidle diameter
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able for transpul

20 fine particles are prepared by a spray drying method, a
.jet milling method or the like, and possibly further
processing is carried out, and then the fine particles
are provided filled into a dry powder inhaler.

- Specificélly, Japanese Unexamined Patent

25 Publication No. 1999-171760 discloses three types of




5 which nedicinal fine particles have been granulated gently to forma
relatively large particle dianeter filled into a suitabquvessel, and (3)
a preparation conprising a powder-form conposition conpr si@ggq@m&d
particles in which nmedicinal fine particles and vehicle 10 parti S
(lactose etc.) having a particle dianeter |larger than the nedicinal fine
particles are m xed together uniformy filled into a suitable vessel.
Moreover, it is disclosed that if these powlered inhalations are
administered into the respiratory tract, 15 then the behavior shown is that
with (1) the medicinal fine particles in the conposition reach the | ower
respiratory tract, for exanple the trachea and the bronchi, and are

deposi t gowaee,e Milth4 R tiiloth gmate avediaTaguké phae separabmprilsady fiiae
parts%co Z4 ia fiigiit J. al +i. 20 respiratory tract, and the nedi cinal
fine para ipcivede rprfadut ech mpash tiien |owep riesipi ¢ ainly rie@tti ) fexaapl e
the trachea and the bronchi, and are deposited here, and wth (3) the

vehi cl e Bartapdsis efild adeintal xasutitaboke thesgharyfig)oraon the | arynx,
and the nedicinal fine 25 particles only reach the | ower respiratory tract,
for 200PXERRFAN LoRheomBchedngh t howideoncht rmampep e sddpiosnt &8 here. In
this way, Wth a conventional powdered _inhalation for transpul nonary

adni fi st PBn madkCiRgledt ERe Papkislamdrane Yenrrlesrars betpdabl e fine

particles ig advancg, and then these fine particles, or else these fine
gently to form a relatively large particle diameter

filled into a suitable vessel, and (3} a preparation
comprising a powder-form composition comprising mixed
particles in which medicinal fine particles and vehicle
10 barticles (lactose etc.) having a particle diameter
larger than tbe medicinal fine particles are mixed
together uniformly f£filled into a suitable vessel.
Moreover, it is disclosed that if these powdered
inhalations are administered into the respiratory tract,
15 then the behavior shown is that with (1) the medicinal
fine particles in the composition reach the lower |
respiratory tract. for example the trachea and the
bronchi, and are deposited here, with (2) the granulated

e Tt - o £ : : s ;
MeGicine separates into fine particles in f£light in the

20 respiratory tract, and the medicinal fine particles
produced reach the lower respiratory tract, for example
the trachea and the bronchi, and are deposited here, and
with (3) the vehicle is deposited in the oral cavity, on
‘the pharynx or on the larynx, and the medicinal fine

25 particles only reach the lower respiratory tract, for




particles further processed by sone nethod, are filled iﬁ%Q.ﬁ grg owder
i nhal er, and transpul nonary adm nistration is carried out s E s. 10
To make a | ow nol ecul ar-weight drug into fine particles, a spray drying
met hod (for exanple, a nmethod disclosed in Japanese Unexam ned Pat ent
Publication No. 1999-171760), a jet mlling nmethod (for exanple, a nethod
di scl osed in Japanese Unexam ned Patent Publication No. 15 2001-151673) or
the like is usually used. The jet mlling nethod conprises applying an air
i mpact having an air flow rate of at4least 1000 L/mn and an air speed not
| ess than the sonic speed to a | ow nol ecul ar-wei ght drug to nake the drug
into fine particles. No nethod is known which 20 nakes the drug into fine
particl gxaip Pel eWeditrdSRaet .andotha hignenliccusal -aekghe pdratedch as a
peptide or protein, on the other hand, for exanple a nethod in which a
spray shkuid on of a nedicinal stock liquid containing additives is
subjected to spray drying, thus 25 making the stock liquid into fine
particles havingthiseeay2005th parenvbe tdicmel @ovfesad dndwaslakipass in
one step, and  then these fine particles are filled into a dry powder

i nhal er £pgprtayanis piadgarea hyda dwd mobs Bratgion anthg AedHAieRtwiPchea
peptide or protein is freeze-dried along wWwth 5 additives, and then the
fredze- dnbal edrbovMadenintopdasinap beff heepRptritdide Byl &3¥FRFPAg or the

i ke, and these _ . . s
and then these fine particles, or else these fine

particles further processed by some method, are filled
into a dry powder inhaler, and transpulmonary
administration is carried out using this.

10 -To make a low-molecular-weight drug into fine
particles, a spray drying method (for example, a method
disclosed in Japanese Unexamined Patent Publication No.
1999-171760), a jet milling method (for example, a method
disclosed in Japanese Unexamined Patent Publication No.

15 2001-151673) or the like is usually used. The jetmilling
methodcomprisesapplyingenlairimpacthavingzulairflow
rate of at least 1000 L/min and an air speed not less than

the sonic speed to a low-molecular-weight drug to make
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articles No method is known which
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rug in

20 makes the drug into fine particles by a low air impact.

For a high-molecular-weight drug such as a peptide

or protein, on the other hand, for example a method in
which a spray solution of a medicinal stock liquid

containing additives is subjected to spray drying, thus

25 making the stock liquid into fine particles having a mean




fine particles are filled into a dry powder inhaler (freeze drying-jet
mlling method: WO 91/16038) are known. 10 However, convqp;ional powder ed
i nhalations for transpul nonary adm nistration prepared by 5HE§&Q@9§-
mentioned spray drying nethod or freeze drying-jet mlling nethod are not
necessarily ideal preparations f or high-nol ecul ar-wei ght drugs such as
peptides and 15 proteins in particular. For exanple, as shown by the

di scl osure in WD 95/31479 that about 25% deactivation of interferon occurs
during the spray drying process, it i§ anticipated that if the spray
drying method is used, then proteins and the like will be deactivated in
the ~~ .. ~ ., 20 manufacturing process and the activity of the drug wll

t hus depaeasec1bodirin®teirs e ®mn ik oh sneked es i gh- onleectiep ; avdght drug
into fine particles by a low air inpact, the sanme as a ,

| ow nol ehlart heisghtf tnagpazs Molesvare it hledt hinbhe spday drgwédgrnet hod
and the A 3 DEC 2005 6 freeze drying-jet mlling nethod, an operation is
requi r edinlva i chspr@ ¥ idwey poadee tiyedark@ 95/ 3dMI7¢c ecandrame ho8pr ay
drying apparatus or jet mlling apparatus and is subdivided and filled
into vedveWhilgh 3 ventd & iare\RTAbRan Agt fraseepdmiiath akPBIoPELERt i on,
problems wi Il arise such as the yield of_ the preparatjon decreasing due
to dol | e@bdighlve st mq%dth%%stlaﬁdE(?ﬁ@Z@cﬁr%?éi fgmposition is made

into fine particles by jet milling or the like, and these
fine particles are filled into a dry powder inhaler
(freeze drying-jet milling method: WO 91/16038) are
known.

10 However, conventional powdered inhalations for
transpulmonary administration prepared by the above-
mentioned spray drying method or freeze drying-jet
milling method are not necessarily ideal preparations for
high-molecular-weight drugs such as peptides and

15 proteins in particular. For example, as shown by the
disclosure in WO 95/31479 that about 25% deactivation of
interferon occurs during the spray drying process, it is
anticipated that if the spray drying method is used, then

teins and the like will be deactivated in the

el e 4
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20 manufacturing process and the activity of the drug will
thus decrease.
No method is known which makes a high-molecular-
weight drug into fine particles by a low air impact, the
same as a low-molecular-weight drug.

25 Moreover, with both the spray drying method and the




correspondi ngly, and the preparation being contamnated wth inpurities.
Moreover, in general it is difficult to 10 subdivide andf?ﬁl@iﬁnﬁm@omder in
smal | amobunts with good accuracy. |If the spray drying nmethod or the freeze

drying-jet mlling nethod, for which such subdividing and filling of snal
anounts in powder formis essential, is wused, then it is thus necessary to
establish a nethod of 15 filling with small anounts and good accurancy of
powder. In actual fact, details of a system apparatus and nethod for

filing with a fine powder are disclosed in U. S. Patent NO 5,826,633. 20
DI SCLOSURE OF THE INVENTION It is an object of the present invention to
solve the various problens of the above-nentioned conventional powdered

i nhal at# 8% ZePrat{aAmMPul SNyl BIAGN S €186 89N an P6rhitdald yisit is an

obj ect of the present invention 25 to provide a novel preparation system
and adnt8gstinedd odn| ¥ B i[FC PHO5F Iney plardéhaprenpalted dsfeodideatteéd
conposition that has been housed in vessels in advance subdivided into

si ngl e fdoseshef sgatayedrpdnedisgniatatine waddeitnind X1 hegpappiagiastusdown to
a particle dianeter suitable for transpul nonary 5 adm nistration by

i nhal atand iirs t hebddssidiedt artit fiddedfintagyeapelehed helasé&dysr
transpul nonary admnistration as is. The present inventors carried out
asspduclmestfciede tdakt af ACORP BBHIADjtes  CRAF L AN r eBHAL P BEovVer ed

.10 that if _a pharmacol ogically active substance is filleg .
will arise such as the yield of the preparation decreasing

due to collection or f£illing loss and the cost rising
correspondingly, and the preparation being contaminated
with impurities. Moreover, in general it is difficult to
10 subdivide and £fill the powder in small amounts with good
accuracy. If the spray drying method or the freeze
drying-jet milling method, for which such subdividing and
filling of small amounts in powder form is essential, is
used, then it is thus necessary to establish a method of
15 filling with small amounts and good accurancy of powder.
In actual fact, details of a system, apparatus and method
for filing with a fine powder are disclosed in U.S.Patent

NO. 5,826,633.

20 DISCLOSURE OF THE JNVENTION
It is an object of the present invention to solve
the various problems of the above-mentioned conventional
powdered inhalations for transpulmonary administration.
Specifically, it is an object of the present invention

25 to provide a novel preparation system and administration




as a liquid into vessels subdivided into required anount qu t hen -
freeze-dried, then the non-powder-form freeze-dried conj@§iﬁ§6n?ﬂﬁus
prepared can unexpectedly be made into fine particles by a relatively | ow
air inpact 15 while still housed in the vessel. Based on this know edge,
the present inventors carried out further studies, and as a result

di scovered that by using a freeze-dried conposition, a single dose of

whi ch has been housed in a no;,-paw.. v.._ aer formin a vessel conbi ned
with a device 20 conprising means for 7/introducing air at a prescribed
speed and flow rate into the vessel so as to be capable of applying a
prescribed air inpact to the conposition, and neans for discharging from
the vesggistém pRwderathb tespasifived é halrilkad deeposdda dmtithaknbas
particles, then 25 the freeze-dried preparation can be prepared into a fine
113 DECb2ix@ ;hBupat iitl e eqroswles for adsaintceblsal @i viidanbs dul rorsaipgle

adm nistration easily by a user at the tinme of use (specifically, at the
time of diodmsatf et isedinlgrddhentphpt bel Eagm@@ﬁwéﬁ%mhpiﬁ& ed by
inhalation as is. 5 Mireover, it was verified that, according to this

t r anspuldestrar o aalnp ardtirad ¢ ol sty switap i oprevpBFNY R dned
probl ems of conventional powdered .inhalations for transpul nonar

adni i sedmiphsiginpbonshwetnhadatigni in &&&NYﬁﬁﬁegoqqugﬁo$émﬁﬂuioned
transpul nonary adm ni strati on_system of the Presen invention, it is not
rmcessaﬂft%S%Sﬁwuﬁn9h§hen be used for transpulmonary

administration as is.
The present inventors carried out assiduous studies
to attain the above object, and as a result discovered
10 that if a pharmacologically active substance is filled
| as a liquid into vessels'subdivided into required amounts
and then freeze-dried, then the non-powder-form
freeze-dried composition thus prepared can unexpectedly
be made into fine particles by a relatively low air impact
15 while still housed in the vessel. Based on this knowledge,
thé present inventors carried out further studies, and
as a result discovered that by using a freeze-dried
composition, a single dose of which has been housed in
a non wd rm in a vessel, combined with a device
20 comprising means for introducing air at a prescribed
speed and fiow rate into the vessel so as to be capable
of applying a prescribed air impact to the composition,
and means for discharging from the vessel the powdered

composition that has been made into fine particles, then

25 the freeze—dried.preparation can be prepared into a\fine




phar maceuti cal preparation in a powder formand then fill it into vessels,
but rather preparation is carried out 15 by accurately fﬁﬂ&i@@@ ?ggh vessel
with liquid and then carrying out freeze drying, and hence the™

transpul nonary admnistrati on systemcan be used for transpul nonary

adm nistration with an extrenely high accurancy and high prep a ati

yiel Aan | with not the problem of 20 contam nation. Mreover, according
to the above- nentioned adm nistration system active ingredients such as
proteins or peptides are not exposed t8o high tenperature in the

manuf acturing process as is the case wth the spray drying nethod and the
| i ke, and hence there 25 is no problem of the pharmacol ogi cal activity

dr oppi ngaldSi DE€ Fed8rdunim expEosab ket & dit ghrhasparnhonarylherefore, the
adm ni stration systemof the present invention is an extrenely useful

syst em iarimion fisctd @t 1 ont e phblyatot cgi asklry act tue subse anfesiseich as
peptides and 5 proteins that are expensive drugs, since the manufacturing
cost car siee ¢ éduamll 1wbr edvdihe dctmedorfig imh ahaet oy Jpovded thieafimieon
system of the present invention, an extrenely high fine particle fraction
(the amp@#ttbflehe ardgrreashbagadnd mostangs by Aahmkatérd® ASadtsS on,
respirable fraction) is obtained, and hence the drug can be delivered into
the 5| uNGELPVRA ent by Wamev oE TR eEhathal 287 8H AT ehPoft 2 i nventi on

is characterized by using a freeze-dried co ositiorun
transpulmonary admlnistration system, a of the

previously mentioned problems of conventional powdered
inhalations for transpulmonary administration can be
solved.

10 That is, according to the above-mentioned
transpulmonary administration system of the present
invention, it is not necessary to collect the
pharmaceutical preparation in a powder form and then £ill
it into vessels, but rather preparation is carried out

15 by accurately filling each vessel with l1iquid and then
carrying out freeze drying, and hence the transpulmonary
administration system can be used for transpulmonary
administration with an extremely high accurancy and high

tion yield, and without the problem of
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20 contamination. Moreover, according to the above-
mentioned administration system, active ingredients such
as proteins or peptides are not exposed to high
temperature in the manufacturing process as is the case
with the spray drying method and the 1like, and hence there

25 is no problem of the pharmacological activity dropping




15 a non-powder cake-like formas a preparation for manufacturing a
powdered preparation for transpul nonary adm nistration. quéfry powder

i nhal ati on systemof the invention in which the freeze-dri ﬁ@ﬁb?ﬁ@;ion
in a eke=like formis applied to a dry powder inhaler is 20 capable of
achieving a significantly higher fine particle fraction conpared to the
case where a preparation nade into fine particle powder having a size
suitable for transpul nonary adm nistration using a nethod enpl oyed for
powder inhal ants heretofore known, such as a jet 25 mlling nmethod or a
spray drying nethod, is applied to 'l 10 EC 20D5 a dry powder inhal er of
the invention. For such reasons, the dry powder inhalation system of the
present duwentto xpasure raokad gds Behipgirapertor n@hea ¢ f amrepul tbeaar y

adm ni stration system 5 The present invention was devel oped based on this
know edgedmih)i sfteea priesend y s heentd Dntheclmudesetlte ifroréowilon di§ apowder

I nhal ation system for transpul nonary admnistration. 10 The dry powder

i nhal at ievht Sestesky f Us etffwhspHiStaer yn  ddd pieudam ohl EBnpri ses a

conbi nation of a freeze-dried conposition that exists in a non-powder form
in a vedRarmaaPlegdigsbl ¥ anthb¥enguksdaa1fes $UAE PERPRIEASSANY a
mean_particle dianmeter of 10 mcrons or less within the 15 vessel after
appl Vi nPECpreRtS i bRE LaidTe nf¥PEe BV Re drUgs. since the

manufacturing cost can be reduced.

Moreover, according to the dry powder inhalation
system of the present invention, an extremely high fine
particle fraction (the amount of the drug reaching the

10 lungs: fine particle fraction, respirable fraction) is
obtained, and hence the_drug can be delivered into the
Jungs efficiently.
The dry powder inhalation system of the invention
is characterized by using a freeze-dried composition in
15 a non-powder cake-like form as a preparation for
manufacturing a powdered preparation for transpulmonary
administration. The dry powder inhalation system of the
invention in which the freeze-dried composition in a

=l A 4 1
ak & form
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ed to a dry vowder inhaler is

20 capable of achieving a significantly higher fine particle
fraction compared to the case where a preparation made
into fine particle powder having a size suitable for
transpulmonary administration using a method employed

for powder inhalants heretofore known, such as a Jjet

25 milling method or a spray drying method, is applied to




freeze-dried conposition in the vessel, a device capable,,of applying the
above-nentioned air inpact to the freeze-dried conpositi%g m%gt vessel
and a device capable of d:1J~+harging the thus obtaine fine. particles. 1
LLYai ~Ya 20 The foll ow ng can be put forward as specific enbodi nents of
this dry powder inhalation systemfor transpulnmonary adm nistration. - A
dry powder inhalation systemfor transpul nonary adm nistration, using a
conbination of: 25 (1) a vessel housing a freeze-dried conposition that 11
DEC 11 contains a single dose of an at?ive ingredient, and has: (i) a

non- powder cake-like form. (ii) a disintegration index of 0.015 or nore,
and 5 (iii) a property of becomng fine particles having a nean particle
di anet ea air#Opowvadeonsiahdlss of théi naveartiehe fraction of 10% or nore
upon receiving an air inpact having an air speed of at |east | msec and

an air flow raFerobuath lresssoh?nl Adec dang dbddé ?2) inhadvickohasyagemeans
capabl e of applying said air inpact to the freeze-dried conposition in

sai d vesdelthangnesaestf dnwksthargi agnt be poanbkedt s ar bdgdhrdri ed
conposition that has been nmade into fine particles. (I1) Furthernore, the
present BaREarned decku@ds pulmpRa ¥y| A8wiisgl $ EEatdan i 8¥sS¢&fposi ti ons

pul verized into fine particles having a particle size suitable Lgr
b The present invention was developed based on this

knowledge.

(I) The present invention includes the following dry
powder inhalation system for transpulmonary
administration.

10 The dry powder inhalation system for transpulmonary
administration comprises a combination of a freeze-dried
composition that exists in a non-powder form in a vessel
and is capable of being made into fine particles having
a mean particle diameter of 10 microns or less within the

15 vwvessel after applying a prescribed air impact to the
freeze-dried composition in the vessel, a device capable
of applying the above-mentioned air impact to the
freeze-dried composition in the vessel, and a device
capable of discharging the thus obtained fine'particles.

20 The following can be put forward as specific
embodiments of this dry powder inhalation system for
transpulmonary administration.

- A dry powder inhalation system for
transpulmonary administration, using a combination of:

25 (1) a vessel housing a freeze-dried composition that




transpul nonary adm nistration using an air inpact. - A fré@ibgggigﬂr
conposition for transpul nonary ad:;i. str at' having the fell omﬁng
properties (i) to 20 (iii): (i) has a non-powder cake-like form (ii) has
a disintegration index of 0. 015 or nore, and (iii) becones fine particles
having a nean 25 particle dianeter of 10 mcrons or less or a fine
particle EC 2nnc 12 fraction of 10% or nore upon receipt of an air inpact
having an air speed of at least Infsec_and an air flow rate of at |east
17m /sec. (111) Furthernore, the presdht invention includes 5 the
followi ng dry powder inhalers usable in the dry powder inhalation system
for transpul nonary adm nistration. The inhalers are used for adm nistering
the fineoweaaling assdhigiseecdoly agplay g Hivai Ingieatiedd, aanfirbase-dri ed
conposition that has been housed in a 10 non-powder formin a vessel to a
user by inhal ati on(1i)Smecidne pexaiptesadfe slitkei flratmers conprise (1 nmeans
capabl e of applying an air inpact having an air speed of at |east 1nisec
and an air flow raf#iof aatdisasteldindtion ittdlekeofr fefd-Mrovdmed®positi on
in the vessel, and 15 nmeans for discharging the powder-formfreeze-dried
conposi @h that has been pulverized into fine particles. Mre
specifically, the inhalers enconpass jet type dry owder inhalers as in

(a) del ow and sel f{ LAl ihgprPRerty of becoming fine particles

having a mean particle diameter of 10 microns or less or
a fine particle fraction of 10% or more upon receiving
an air impact having an air speed of at least 1lm/sec and
an air flow rate of at least 17ml/sec; and

10 (2) a device having means capable of applying said
air impact to the freeze-dried composition in said vessel
and means for discharging the powder-form freeze-dried
composition that has been made into‘fine particles.

(II) Furthermore, the present invention includes

15 the following freeze-dried compositions pulverized into
fine particles havihg a particle size suitable for
transpulmonary administration using an air impact.

- A freeze-dried composition for transpulmonary

administraticn having the following properties (i) to
20 (iidi):
{i) has a non-powder cake-like form,
(ii) has. adisintegration index of 0.015 or more,
and

{(iii) becomes fine particles having a mean

25 particle diameter of 10 microns or less or a fine particile




dry powder inhalers as in (b) below 20 (a) Jet type dry powder i nhaler
Active powder inhaler A device used in nmaking a freeze-dnﬂdﬁ Qfgtion
t hat has been housed in a non-powder formin a vessel into fine ga ticles
and adm nistering the obtained fine 25 particles to a user by inhal ation,
113 DEC 2005 13 conprising a needle part having an air jet flow path, a
needl e part having a discharge flow path, air pressure-feeding neans for
feeding air into the air jet flow path of the needle part, and an
i nhal ation port that 5 comuni cates w4 h the di scharge fl ow path, and being
constituted such that a stopper that seals up the vessel is pierced by the
needl e parts, thus communicating the air jet flow path and the di scharge
flow péEtlactibnt et i bsizdeowimbie ugssel rexyuhigtr oifs gret aed iimipad&® t he
vessel fromthe air jet flow path using the air pressure-feedi ng neans,
t hus br bakiimggdewn aiwe sbeesreofir abd leaposini/ered mwdf ane agar tf tbws by
the. inpact of the jetted air, and discharging the fine particles
obt ai nedafreone £h@ti nhakstti dn7pdysed.a the 15 discharge flow path. (b)
Self-inhaling type dry powder inhaler: Passive powder inhaler A device
used in maki n§Id k) BureIhgEgosenpsdia ivresendt Iyentioged mpiisdasin a
non_nnwder formin_a vessel into r

] the following dry powder inhalers usable in the dry powder

inhalation system for transpulmonary administration.
The inhalers are used for administering the fine

particles obtained by appilying an air impact to a
"freeze-dried composition that has been housed in a

10 non-powder form in a vessel to a user by inhalation.
Specific examples of such inhalers comprise @ means
capable of appiying an air impact having an air speed of
at least Im/sec and an air flow rate of at least 17ml/sec
to the freeze-dried composition in the vessel, and @

15 means for discharging the powder-form freeze-dried
compeosition that has been pulverized into fine particles.
More specifically, the inhalers encompass jet type dry

powder inhalers as in {(a) below and self-inhaling type

dry powder inhalers as in (b} balow.
20 (a) Jet type dry powder inhaler: Active powder
inhaler

A device used in making a freeze-dried composition
that has been housed in a non-powder form in a vessel into
fine particles and administering the obtained fine

25 particles to a user by inhalation,




20 fine particles and adm ni stering the obtained fine par%icles to a user,
by inhalation, conprising a needle part having a suction { 3mﬁ$51ﬂ%5 a
needl e part having an air introduction flow path, and an inhalation port
that communi cates with the suction 25 flow path, J3 DEC 2005 14 and being
constituted such that, in a state in which a stopper that seals up the
vessel has been pierced by the needle parts, through the inhalation
pressure of a wuser, air in the vessel _is inhaled fromthe inhalation 5
port, and at the sane tinme outside ai¥3flows into the vessel, which is now
at a negative pressure, through the air introduction flow path, and as a
result the freeze-dried conposition is pulverized into fine particles by
t he i npact of colmpmisiblgoningeiine padtihaevitd ameapar jetlf£bowlhiathed are

di scharged fromthe inhalation port through the suction flow path. (IV)
Furt her aomesefihe prastntawnivegt eodischadge fibewf plaltdwi ngimet hods of

manuf acturing a powdered preparation for transpul nonary adm ni stration. 15
- A et poe s urenrffeeddnionqenns yf powlieestin grapar aniten e atkundpd nonary
~adm nistration, conprising: introducing air into a vessel to apply to a
freeze- §dioy robpoRfttba BAResi ke Divakt dRYi ¢y bBaLaita tHon HREH Eﬁaa:t | east
| Msec and an air flow rate of at. |least 17m /sec using a device capabl e of

amﬂ@in&qﬂﬂgnapptes with the discharge flow path,
and being constituted such that a stopper that seals
up the vessel is pierced by the needie parts, thus
communicating the air jet £low path and the discharge filow
path with the inside of the vessel, and air is jetted into
10 the vessel from the air jet flow path using the air
pressure-feeding means, thus breaking down the
freeze-dried composition into fine particles by the.
impact of the jetted air, and discharging the fine
particles obtained from the inhalation port wvia the
15 discharge flow path.
(b) Self-inhaling type dry powder inhaler: Passive
powder inhaler

A device used in making a freeze-dried composition

ay

hat has been housed in a non-powder form in a vessel into
20 fine particles and administering the obtained fine
particles to a user, by inhalation,
comprising a needle part having a suction flow path,
a needle part having an air introduction flow path, and
an inhalation port that communicates with the suction

25 flow path,




I mpact to the freeze-dried conposition in the vessel, thereby making said
freeze-dried conposition into fine particles having a ne Eb&ﬁﬁi?mg
diameter of 10 25 microns or less or a fine particle fraction of 10% or
nore; L~ 3 DEC 2005 15 5 the freeze-dried conposition containing a single
dose of an active ingredient and having the followng properties: (i) has
a non-powder cake-like form (ii) has a disintegration index of 0.015 or
nore, and (iii) becones fine particles having a nean particle dianeter of
10 microns or less or a fine particle14fraction of 10% or nore upon receipt
of the air inpact. 10 (V) Furthernore, the present invention includes the
follow ng transpul nonary adm ni stration nethods characterized by using a
dry powder inhmhathemnnsysbersfotutedasspt monat y iada sitsttreatimwhaisch

descri bed above. According to the transpul nonary adm ni stration nethod, 15
a freezeadsitep monpohiadt aneshat upastbeewelsmskdhan deamrppended flymin a
vessel is pulverized into a fine particle powder suitable for

transpul hbpame e @liei piasttrsit | bhratughethend.ndfalstion tiresaugeerof pati ent)
vii admnister the fiTe-particle-form Powlered 20 preparation_by .

i nhal at i@Aerthea sl Lonitde evbesiederts hpbaliad| fHen ithe Henhadediktration

nmet hod. A transpulnnnapg adm ni stration nethod o
5 port, and at the same time outside air flows into the

veséel, which is now at a negative pressure, through the
air introduction flow path, and as a result the
freeze-dried composition is pulverized into fine
particies bj the impact of the air flowing in, and the

10 fine particles obtained are discharged from the
inhalation port through the suction flow path.

(IV) Furthermore, the present invention includes
the following methods of manufacturing a powdered
‘preparation for transpulmonary administration.

15 - A method of manufacturing a dry powdered
preparation for transpulmonary administration,
comprising:

| introducing air into a vessel to apply to a
air impact having an air

20 speed of at least 1m/sec and an air flow rate of at least
17ml/sec using a device capable of applying said air
impact to the freeze-dried composition in the vessel,

thereby making said freeze-dried composition into

fine particles having a mean particle diameter of 10

26 microns or less or a fine particle fraction of 10% or more;




conprising: neking a freeze-dried conposition into fine partlcles
havi ng a nean particle diameter of 10 mcrons 113 DEC 200 Q gss or
fine particle fraction of 10% or nore by applying an air |npact aV|ng an
air speed of at least Imsec and an air flowrate of at least 17nl/sec to
the freeze-dried conposition at the time of use, and 5 adm ni stering the
resulting fine particle powder to a user by inhalation;, the freeze-dried
conposition containing a single dose of an active |ngred|ent and havi ng
the followng properties: 10 (i) has 13 non- powder cake-like form (ii) has
a disintegration index of 0.015 or nore, and (iii) becones fine particles
having a nean particle dianeter of 10 mcrons or less or a fine particle
15 fraction oft hkD% pee@y-aitiped e Pk iafidihecantainpiany. a (Mngle
Furthernore, the present invention includes the follow ng uses of a
freeze- dideal odnposi 4t feoringradsipuh torady feavi nigsthte | a0l lowkedof
fieeze Arie conposition for 20 transpul nonary adm ni stration by inhal ation,
t he freezoperdd esdnpositi on containing a single dose of an active
i ngredi ent and haV|n the following properties: (1) has a non-powder
cake-like form ? has a non-powder cake-like form,

5 (ii) has a disintegration index of 0.015 or
more, and

(iii) becomes fine particles having a mean
particle diameter of 10 microns or less or a fine particle
fraction of 10% or more upon receipt of the air impact.

16 (V)Furthermpre,thepresentinventionincludesthe
following transpulmonary administration methods
characterized by using a dry powder inhalation system for
transpulmonary administration as described above.

According to the transpulmonary administration method,

15 a freeze-dried composition that has been housed in a
non-powder form in a vessel 1s pulverized into a fine
particle powder suitable for transpulmonary
administration at the time of use so that a user (patient)
can a -form powdered

20 preparation by inhalation. The following embodiments are
included in the administration method.
- A transpulmonary administration method
comprising:

making a freeze-dried composition into fine

25 particles having a mean particle diameter of 10 microns




25 (ii1) has a disintegration index of 0. 015 or nore, 13 DEC 2005 17 and
(ii1) becones fine particles having a nean particle diané’gr t‘éﬁ m crons
or less or a fine particle fraction of 10% or nore upon fecepg @San air
i mpact 5 having an air speed of at least Inmsec and an air flow rate of at
| east 17m /sec, and being used by pulverizing into fine particles having
said nean-particle dianeter or said fine particle fraction. (VII)
Furthernore, the follow ng uses of a _10 freeze-dried conposition for

manuf acture of a dry powdered pr epar]aéi on for transpul nonary

adm nistration are included in the present invention. - Use of a
freeze-dried conposition for manufacture of a dry powdered preparation for
transpubmnbeys Lo adinfFand rpareddye i fhalctiion, ofha 0% eeremrre@dby
conposition having the following properties: (i) has a non-powder

cake-li epgbyimg(ian )abasiapdict nhagriatg cemi adex sgfe ®d1002F @t nbeest 20 and
(ii1) becones fine particles having a nean particle dianmeter of 10 m crons
or |esslar/se€i ppdpant iaxie fipactiatheobf18% deamt el Updd secectpt tBe an air
i npact having an air speed of at least Imsec and an air flow 25 rate of
at | eastE et £sda iethdepaipns Lséanpbya puther itding 28 OEE 20884d

5 administering the resulting fine particle powder
td a user by inhalation;
the freeze-dried composition containing a single
dose of an active ingredient and having the following
properties:
10 (i) has a non-powder cake-like form,
(ii) hasadisintegration indexof 0.015 or more,
and
(iii) becomes £fine particles having a mean
particle diameter of 10 microns or less or a fine particle
15 fraction of 10% or more upon receipt of the air impact.
{VI) Furthermore, the present invention includes
the following uses of a freeze-dried composition for

ftranspulmonary administration.

20 transpulmonary administration by inhalatign,
the freeze-dried composition containing a single
dose of an active ingredient and having the following .
properties:
(i) has a non-powder cake-like form,

25 (ii) has adisintegration index of 0.015 oxr more,




18 into fine particles having said nean particle dianmeter or said fine
particle fraction at the tinme of use. BRI EF DESCRIPTICNuf? éEE W NGS 5
Fig. 1 is a sectional view showi ng a dry powder inhaler®¢ t 4008 1) of

t he present invention disclosed as Enbodinent 1. Note that, in the

drawi ng, the arrows indicate the flow of external air (likewse in Figs. 2
and 3 below). 10 Moreover, the neanings of the various reference nunerals
are as follows: 1. vessel, la. stopper, 2. freeze-dried conposition, 3.

air jet flow path, 4. discharge fl owlgath, 5. needle part, 6. inhalation
port, 7. air intake nenber, 8. tubular safety cover, 9. air 15
pressure-feedi ng neans, 10. bellows body, 11. intake valve, 12. intake
port, 13andi scharge valve, 14. discharge port, 15. connecting port ,
(likewse in Figs. 2 to 11 below. +- sho ing a dry powder Fig. 2 1s a
aclillIMIlal Jic'.(iid) . pekomes- 2Dinenhpdeticdad - hehalngg & ypeal) of the
present invention disclosed as Enbodi nent 2. Moreover, the neanings of the
vari ous paréicdce diare ks afel Asniolticovis orlbessueri arfinedvaphdielel7. air
introduction f low path, 18. inhalation port, 19. air intake nenber

(1i kew seragtiiqn QfbdiGi) or2Bia% e, uparns regedbitoritf dRre ighoWRGSE dry
powder 13 DEC 2005 19 inhaler (self-inhalin%nbype 2) of the present

i nvefti d@ving an air speed of at least sec and an air flow
rate of at least 17ml/sec, and being used by pulverizing
into fine particles having said mean particle diameter
or said fine particle fraction,

{(VITI) PYurthermore, the following uses of a
10 freeze-dried composition for manufacture of a dry
powdered preparation for transpulmonary administration
are included in the present invention.
- Use of a freeze-dried composition for manufacture
of a dry powdered preparation for transpulmonary
15 administration by inhalation,
the freeze-dried composition having the following
properties:
(i) has a non-powder cake-like form,

PR Aot
{ii) hasadisinte

raticn index of 0.015 or more,
2¢ and

(iii) becomes fine particles having a mean

particle diameter of 10 micrdns or less or a fine particle

fraction of 10% or more upon receipt of an air impact

having an air speed of at least im/sec and an air flow

25 rate of at least 17ml/sec, and being used by pulverizing




di scl osed as Enbodinent 3. Fig. 4 is a perspective vieM/shomﬁng a dry
powder inhaler (self-inhaling type 3) of the present inv§ E@ @

di scl osed as Enbodi nent 4. Moreover, the neanings of the refe ng Shunerals
are as follows: 21. housing, 22. holder part, 27. lid, 28. w ndow, 32.
nout hpi ece, 32a. nout hpi ece cap, 39. connector (Ilkemnse in Figs. 5to 13
below). 10 Fig. 5 is a sectional view of the above-mentioned dry powder

i nhal er (self-inhaling type 3). Mirreover, the neanings of the reference
nunerals are as follows: 20. housingﬂ%hanber, 21A. hinge, 23. guide part,
24. hol der operating part, 26. housing main body, 29. introduction 15
port, 30. check valve, 31. suction port, 33.. partition part, 35. renover
36. |evamt37fiMRCHAN 8MCAVd ' haVinCYUESIREantPatt 188e dl.anePEe
(likewise in Figs. 6 to 13 below. Fig. 6(a) is a sectional view of part
of the 3@ abeyea- meiié oped 1w ¥y1Bowde{ci Nhal e (weéf tiipkaldngukype 3) . (b)
is aside view of the needle part of this dry powder inhaler. Mreover, the
meani ngs of the reference nunerals are as follows: 16a. tip opening of
suction flow path 16, 17a. t|p openi ng of air |ntroduct|on flow path 17,
34. 25 peripheral vwARI) | LRI BSETO) ¥ Ad gh, 42a. 13 DEC 2005
20 i ntroduction groove |n partltlon part 33 42b |ntroduct|on groove in
perifpheral waFligarl 34 a3segdgonall vipy o84 nge GorA ¥ nProotleTi on pat h

42, 45. other end .
inhaler (jet type 1) of the present invention disclosed

as Embodiment 1. Note that, in the drawing, the arrows
indicate the flow of external air (likewise in Figs. 2
‘and 3 below).

10 Moreover, the meanings of the various reference
numerals are as follows: 1. vessel, la. stopper, 2.
freeze-dried composition, 3. air jet flow path, 4.
discharge flow path, 5. needle part, 6. inhalation port,
7. air intake member, 8. tubular safety cover, 9. air

15 pressure-feeding means, 10. bellows body,lll. intake
valve, 12, intake port, 13. discharge valve, 14.
discharge port, 15. connecting port (likewise in Figs.
2 to 11 below).

Fig. 2 is a sectiocnal view showing

20 inhaler (self-inhaling type 1) of the present invention
disclosed as Embodiment 2. Moreover, the meanings of the
various reference numerals are as follows: 16. suction
flow path, 17. air introduction flow path, 18. inhalaticn

port, 19. air intake member (likewise in Fig. 3 below).

25 Fig. 3 is a sectional view showing a dry powder




of second introduction path 42, 46. vent hole, 47. wall 5 (likewi se in
Figs. 7 to 13 below). Figs. 7 to 10 are sectional views fgr. explaining the
operation of the above-nentioned dry powder inhaler (seﬂg BE&I type
3). Reference nuneral 25 indicates a renoval/insertion port. 10 I'g. 11 is
a perspective view of a dry powder inhaler (self-inhaling type 4), which

I s anot her enbodi nent of the present invention. Reference nuneral 48

i ndicates an operator. Figs. 12 and 13 are perspective views of a dry
powder 15 inhaler (self-inhaling typk25) of another enbodinent of the
present invention. Reference nuneral 49 indicates an operator. Fig. 14 is
a graph showing the particle size distribution of fine particles Jetted

out fromAhg1dny (L91P0WealDhgl e pieh 2BXyWIthd .pFégenlts difvén giaph
showi ng the particle size distribution of fine particles jetted out from

the dry apsvdersdedhakeEnvo&xaemte 2. Fig. 16 is a graph showi ng the
particle size 25 distribution of fine particles jetted out fromthe dry 13

DEC 2005 21 p@adgr “Unhal er pewrEperplievd. vEey. shbwing gr alxty showided t he
particle size distribution of fine particles jetted out fromthe dry
powder iinhhhden N fxhfipiakhlEngi §ypEs 3k of griaplpsaseiniy infeeRpELOc] e si ze
5 disclosed as Embodiment 4. Moreover, the meanings of the
reference numerals are as follows: 21. housing, 22.
holder part, 27. 1id, 28. window, 32. mouthpiece, 32a.
mouthpiece cap, 39. connector (likewise in Figs. 5 to 13
below)}.
10 Fig. 5 is a sectional view of the above-mentioned
dry powder inhaler (self-inhaling type 3). Moreover, the
meanings of the reference numerals are as follows: 20.
housing chamber, 2Z1A. hinge,l23. guide part, 24. holder
operating part, 26. housing main body. 29. introduction
16 port, 30. check valve, 31. suction port, 33. partition
part, 35. remover, 36. lever, 37. mechanism part, 39.
'connedtor, 40. hinge, 41. hinge (likewise in Figs. 6 to
13 below).
t
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Fig. 6{a} is a sec ra
20 above-mentioned dry powder inhaler (self-inhaling type
3). (b) is a'side view of the needle part of this dry powder
inhaler. Moreover, the meanings of the reference numerals
are as follows: 16a. tip opening of suction flow path 16,

17a. tip opening of air introduction flow path 17, 34.

25 peripheral wall part, 42. second introduction path, 42a.




distribution of fine particles jetted out fromthe dry powder inhaler in
Exanple 5. Fig. 19 is a graph showng the particle size '?@sbgt on of
fine particles jetted out fromthe dry 10 powder inhaler i

BEST MODE FOR CARRYI NG OQUT THE I NVENTION (1) Dry powder inhaler The dry
powder inhaler used in the present invention 15 is a device used for
breaking down a freeze-dried preparation (freeze-dried conposition) that

- has been housed in a non-powder f ormin a vessel into f ine particles in
the vessel, and allowing a user to i mfale the dry Powdered preparation 20
By conprising (1) means capabl e of applying an air inpact to the

non- powder form freeze-dried conposition in a degree such that the

freeze-driedoaamrosehi grdcfe bR pWrveltied igpdotfBne peasicles, and (2)
nmeans capable of adm nistering to a user by inhalation the pomder form 25

freeze- dirtedo aariso i i Ao bRa iMap eheigh sBde walq fpianet 34 3 4E5C §agQ05 22
particles, the device can carry out both breaking down of the freeze-dried
conposi #idn dme e dnef pae toalde s nanc dadtiioirs pratl dr of4 § he tpoedeend
conposition to a user by inhalation. Note that means QL can al so

appr eci atfeds @so8dndarisr ¢ dncitritarocarthg4 2i,r 4favivent hkodlsovetherwfdded air
impact into the vessel housing the freeze-dried conposition. Moreover,
means (1 dapwalsso -‘alppFé(ﬂSa-t ed e Ydeadmelpwr) i scharging out of the vessel

t he powder ed
Figs. 7 to 10 are sectional views for explaining the

operation of the above-mentioned dry powder inhaler
(self-inhaling type 3). Reference numeral 25 indicates
a‘removallinsertion port.

10 Fig. 11 is a perspective view of a dry powder inhaler
(self-inhaling type 4), which is another embodiment of
the present invention. Reference numeral 48 indicates an
operator.

Figs. 12 and 13 are perspective views of a dry powder

15 inhaler (self—inhaling type 5) of another embodiment of
the pfesent invention. Reference numeral 49 indicates an
operator,

Fig. 14 is a graph showing the particle size
distribution of fine pariticles jetted out from the dry

20 powder inhaler in Example 1.

Fig. 15 is a graph showing the particle size
distribution of fine particles jetted out from the dry
powder inhaler in Example 2.

Fig. 16 is a graph showing the barticle size

25 distribution of fine particles jetted out from the dry




preparation that has been nmade into fine particles in the:uy essel. In a

dry powder inhalation system of the present invention, asfloﬁdﬁaﬁéﬁgi

devi ce conprises these neans, either a conventional publicly-kno Vi ce
or a device which will be developed in the future can al so be used.
Specifically, the nmeans can be realized by 15 introducing air capable of
applying an air inpact as above into the vessel housing the freeze-dried
conposition. Note that the neans QL g n be altered into nmeans capable of
applying an air inpact having an air geed of at least | aseca iaua
ailaairi fl.a. vIti i =ute ...of at least 17 ml /sec to the au k acv
20 freeze-dried conposition in the vessel. By using the neans (2 or via

t hi s ned@wwdele idrlyalpowder edxpmedar ati on, which has been prepared into a
form suitable for transpul nonary adm nistration, can be adm nistered by

i nhal ation toFdte. uddr isuch asapd shewidly Nohe phatticbe &d#®l e a chanber
or a flow path such that 1 3 DEC 2005 23 the conposition is made into fine
particl &Sl pFrdbartkeBdofnfiine PAartictle® oirdd®d wehefFOdhstie MY devi ce
in question,enconpasses jet type dry powder inhalers as in (a) bel ow and

selfdlﬂ%ﬂWﬂart akedy yipgerPilthat ers as in (b) below (a) Jet type dry
Phe ki ng | nFa-911 AR 17 cPEebihe RARAPE | The oP e retoe i ea
distribution of fine particles jetted out from the dry
powder inhaler in Example 5.
Fig. 19 1is a graph showing the particle size

distribution of fine particles jetted out from the dry

19 powder inhaler in Example 6.

BEST MODE FOR _CARRYING OQUT THE INVENTION
(1) Dry powder inhaler
The dxry powder inhaler used in the present invention

15 is a device used for breaking down a freeze-dried
preparation {(freeze-dried composition)} that has been
housed in a non-powder form in a vessel into fine particles
in the vessel, and allowing a user to inhale the dry
rowdered preparation.

20 By comprising(j means capable of applying an air
impact to the non-powder form freeze-dried composition
in a degree such that the freeze-dried composition can
be pulverized into fine particles, and(D means capable
of administering to a user by inhalation the powder-£form

25 freeze-dried composition that has been made into fine




10 conposition that has been housed in a non-powder formin a vessel,
conprising a needle part having an air jet flow path, a needle part having
a discharge flow path, air pressure-feeding neans for feegﬁﬁbﬁgﬁrzgﬁﬁo t he
air jet 15 flow path of the needle part, and an inhalation port tha

comuni cates with the discharge flow path, and being constituted such that
a stopper that seals up the vessel is pierced by the needle parts, thus
the vw ,~~ jet.. flow path and the discharge flow aTuuuiaivu,. iaay _, Jr
r--- 20 path with the inside of the védsel, and air is jetted into the
vessel fromthe air jet flow path using the air pressure-feedi ng neans,

t hus breaking down the freeze-dried conposition into fine particles by the
I npact qfatbedieid pdtRer dednick i sahargd Mgyt bat foteh 2breaikingedoont ai ned
out fromthe inhalation port via the 3 O C 2005 24 discharge fl ow path.
(a-2) Thef dtyepbwderza ndalied ¢esqydobediion (imtig £hbeveparbelajesonsid t ut ed
such that the air pressure- feeding neans is manual |y operated and

conpr i sesdmifb ilsdl t atd obody Itdnd mEpwdemsdlcompe s idduipped @i thean bimt ake
val ve and a di scharge port equi pped with a discharge valve, and by

cont r actimigafiiad e | otie teodyhahdmearss dpenéay also dipphagkatvaliv@s n a

state in which the intake valve is closed, air in the bell ows body is
pres8ur A1¢2Hs| fed Lpdroducing air having the above-mentioned air

impact into the vessel housing the freeze-dried
composition. Moreover, means @ can also appreciated as
means for discharging out of the vessel the powdered
preparation that has been made into fine particles in the

10 vessel. In a dry powder inhalation system of the present
invention, as long as the device comprises these means,
either a conventional publicly-known device or a devicé
which will be deveioped in the future can also be used.

Specifically, the means(D can be realized by

15 introducing air capable of applying an air impact as above
into the vessel housing the freeze-dried compositiop.
Note that the means O can be altered into means capable

of applying an air impact having an air speed of at least
***** d air flow rate of at least

20 freeze-dried composition in the vessel.

By using the meahs @ or via this means, the dry
powdered preparation, which has been prepared into a form
suitable for transpulmonary administration, can be
administered by inhalation to the user such as patient.

25 Note that, for example a chamber or a flow path such that




10 vessel through the air jet flow path of the needle part which ,
comuni cates with the di scharge port, and by expanding*ﬂ%gﬂgigb&ﬁf body
through an elastic restoring force in a state in which t i &r ge val ve
is closed and the intake valve is open, air is introduced into the 15
bell ows body. (a-3) The dry powder inhaler described in (a-1) or (a-2)
above, in which the air jet flow path and the discharge flow path are
formed in a single needle part. (b) | f- nhnling type Ary powder inhaler:
Passive 20 powder inhaler (b-i) Ad powder inhal er used for inhaling
fine particles obtained by breaking down a freeze-dried conposition that
has been housed in a non-powder formin a vessel, 25 conprising a needle
part hatihig comspiesienddl dve peide id8oDECN200%5 A5 @l asedhresgatttemefing an
air introduction flow path, and an inhalation port that comunicates with
the suctiasn bél ewrmaidr prdwhpied densthéutmedrsud® that, in a state in
which 5 a stopper that seals up the vessel has been pierced by the needle
parts, througlhehelénhakatitongpesdsin® encempadsesaiket ntyRe Ws¥el is
inhal ed fromthe inhalation port, and at the_same tipe outside_air flows
into thpowdsselnhgdiensi 3sndw ata i H@éﬁWv@nSr§§éﬁ?%nPﬁiiﬂﬂ)Yﬁ@e 10 air
introduction flow path, and as a result the freeze-dried conposition is

br oken @34 PRvVEe nehhalers as in (b) below.

(a) Jet type dry powder inhaler: Active powder
inhaler
(a-1) A dry powder inhaler used in the making into
fine particles and inhalation of a freeze-dried
10 composition that has been housed in a non-powder form in
a vessel,
comprising a needle part having an air jet flow path,
a needle part having a discharge flow path, air
pressure-feeding means for feeding air ipto the air jet
15 flow path of the needle part, and an inhalation port that
communicates with the discharge flow path,
andbeingconstitutedsuch1ﬂmﬂ:astopperthatseals
up the vessel is pierced by the needle parts, thus

R - . 3
oMmMUnicacing Tiie air

et flow path and the discharge flow

ks

20 path with the inside of the vessel, and air is jetted into
the vessel from the air jet f£low path using the air
pressure-feeding means, thus breaking down the
freeze-dried composition into fine particles by the
impact of the jetted air, and dischargiﬁg the fine

25 particles obtained out from the inhalation port via the




particles by the inmpact of the air flowing in, and the fine particles
obt ai ned are di scharged fromthe inhalation port througdqu@pzuﬁtion flow
path. 15 (b-2) The dry powder inhaler described in (b-1) a v , ﬂEing
constituted such that nost part of the freeze-dried conposition is nade
into fine particles and discharged fromthe inhalation port through one

i nhal ation of the user. 20 (b-3) The dry powder inhaler described in (b-1)
or (b-2) above, in which the suction flow path and the air introduction
flow path are forned in a single need?fé part. The nmeans for introducing air
into the vessel (neans (D nentioned above) may be neans for introducing
air from 25 the outside at normal pressure. It is not necessary to 113 DEC
2005 26 aisecaemyessedwigathoma jet nmill or the like. There are no
limtations on the means for introducing air fromthe outside. For
exanpl e, in tHecajsemiheréryhedwdetrypatdiyerpdecerribhdl dm (&atilve powder

i nhal er) described above 5 is used, neans for artificially introducing

ext er nalakove i meinge ossth that § @t suey ddrmbetbfpldyBdPrat I BECCase

where the self-inhaling type dry powder inhaler (passive powder inhaler)

i s used,feedidnd oneaatsuris | papwalobicPPgraigedi 88 %k FOPRES M2 Fessel by
suction through negative 10 pressure fornmed in the vessel when the user

i nhaPes Rahlops besibhay ingradiditakg RABLIRAMLPREL ¥ I th @n IptaRe ot
e v Ry e ang A dehaeoag ot Cauippea Wen 4'q1 SR LG Fa Pl 00UCI N0

and by contracting the bellows body and thus opening the
discharge valve in a state in which the intake valve is
closed, air in the bellows body is pressure-fed into the
10 vessel through the air jet flow path of the needle part
which communicates with the discharge port, and by
expanding the bellows body through an elastic restoring
force in a state in which the discharge valve is closed
and the intake valve is open, air is introduced into the
156 bellows body.
(a-3) The dry powder inhaler described in {a-1) or
(a-2) above, in which the air jet flow path and the
discharge flow path are formed in a single needlé part.

fIY @Al
[N 00 B~ =

f-inhaling type dry powder inhaler: Passive
20 powder inhaler
{b—l) A dry powder inhaler used for inhaling fine
particles obtained by breaking down a freeze-dried
composition that has been housed in a non-powder form in

a vessel,

25 comprising a needle part having a suction flow path,




jetting artificially may be manual or may be a nmethod that 15 is carried
out automatically using a machine. The dry powder inhalé?3oﬁfﬂwﬁm5nvention,
regardl ess of the type of the inhaler, whether it is an active powder

i nhal er or a passive powder inhaler, is capable of i down the free Ze-dried
conposition that has hP.en ic y» ... . t. bre a k'i 20 stored in

non- powder formin the vessel into fine particles using an inpact (jet
pressure) of external air introduced into (flowing into) the vessel by the
air introduction means. For exanpl e2% vessel, used for freeze-drying can
25 be used here, with no limtations on the material, shape 13 DEC 2005 27
etc. As the material, a plastic mainly including a polyolefin such as

pol yet hé{!ﬁ@%d]ﬂ@lﬂi’fﬁpﬁh%%l\%ranpQE.X'Stthfmﬁdu@E&Sﬁl @l owi paptancatde |ike
can be given as ‘exanpl es. reover, as the shape, a circular cylinder, 5 a

cup shagfl, itk RaRelorgopat tprotsdn (pemygandbapysanyith <eeh asca itan angul ar
prism (triangular pyramd) , a square prism(square pyramd), a hexagonal
prism (hevaggra@th ,pyram d) or an octagonal prism (octagonal pyram d) can
be given as exanples. 10 To obtain the effects efficiently, the volunme of
the vessel hondibgihlecbmeszetdtieddsumipddiat orina istateaimyeahbeho, 2 to
50m, preferably 0. 2 to 25m and nore preferably | to 15m . Moreover, it
i s desiaabltoppebetbsdd sdelsr ik the vessel has been pierced by
the needle parts, through the inhalation pressure of a
user, air in the vessel is inhaled from the inhalation
port, and at the same time outside air flows into the
vessel, which is now at a negative pressure, through the
10 air introduction flow path, and as a result the
freeze-dried composition is broken down into fine
particles by the impact of the air flowing in, and the
fine particles obtained are discharged from the
inhalation port through the suction flow path.
15 ' (b-2) The dry powder inhaler described in (b-1)
above, being constituted.such that most part of the
freeze-dried composition is made into f£ine particles and
discharged from the inhalation port through one
inhalation of the user.
20 (b-3) The dry powder inhaler described in (b-1) or
{b-2) above, in which the suction flow path and the air
introduction flow path are formed in a single needle part.
The means for introducing air into the vessel (means

@ mentioned above) may be means for introducing air from

25 the outside at normal pressure. 1t is not necessary to




di aneter of the vessel be 2 to 100nm preferably 2 to 75mm 15 nore
preferably 2 to 50mm Moreover, the anount of the freezeqﬂried conposi tion
housed in the vessel is preferably an ampunt containing' ubE £ 25f5¢e
(single dose) or a plurality of doses, spec ifically 2 to 'l doses , 20
More preferably, it is an anmount containing a unit dose (single dose) of
the active ingredient. Mreover, the specific anmunt of the freeze-dried
conposition will vary according to t type and content of the active
ingredient contained in the freeze- ed conposition. and is 25 selected
as appropriate fromanounts that can be inhaled, 13 BE C 2005 28 with there
being no particular limtation; nevertheless, the anount is generally 30ny
or | essugw efenpbey 20t br fremsa jetempidf erabhe 10d4e orThess, are
particularly preferably 5ng or I ess. 5 Mdireover, the air inpact %enerated
by the @t diideltatddms roeuckd neao st forvdgseroflycdiig i bk ebr efr tHEgh t he
air flowrate at which air flows into the vessel through at |east one or a
pl ural i OptoiidphaF ey @%aBPlg .pdisdhre rasfevhpr s 1htistgRRef&led.
There is no_particular 10 limtation on introducing external_air with an
air f | &FViareighaterspast hreperdafanl phpd etk ApFC8A R raBO¥Rat  the
dura?ilLt of the vessel. is a linmtatiqn. Cenerally the air flow.rate for
one 9 nhdSaliSGf oMe2PEr §61F P§t§’{90°1§68‘YLFrﬂFf°ﬁBFéns%§8ﬁ?Eglallyafd: to 200

Ll 0. NOreouets $3eldd § iy CFSBeRh ol o LWL oe! errn e flgvbagesan be
where the self-inhaling type dry powder inhaler (passive
powder inhaler) is used, means for naturally introducing
outside air into the vessel by suction through negative

10 pressure formed in the vessel when the usef inhales can
be emploved. Moreover, in the former case, i.e. in the
jet type dry powder inhaler (active powder inhaler), the
method of introducing external air into the vessel by
jetting artificially may be manual or may be a method that

15 is carried out automatically using a machine.

The dry powder inhaler of the invention, regardless
of the type of the inhaler, whether it is an active powder
inhaler or a passive powder inhaler, is capable of

e Freaze-dried composition that has been
reeze-gdriad comp itio

™

20 stored in non-powder form in the vessel into fine
particles using an impact {jet pressure) of external air
introduced into (flowing into) the vessel by the air
introduction means.

For example, a vessel, used for freeze-drying can

25 be used here, with no limitations on the material, shape




such that the anmpunt of air jetted each time is 5 to 100m, preferably 10
to 50m . Preferably, adjustnment can be carried out such,%gg% an_air inpact
generated through an air speed of at least Infsec is appﬁi 302815 t he
freeze-dried conposition filled in the vessel. A nore preferable air

I npact is an inpact generated by an air speed of at |east 2m sec, a yet
nore preferable one is an inpact generated by an air speed of at | east
5msec, and a still nore preferable ogne is an inpact generated 25 by an
air speed of at |east 10m sec. Here, 4¢here is no 13 DEC 2005 29 particul ar
limtation on the upper lint of the air inpact, but an inpact generated
by an air speed of 300nfisec can be given as an exanple. The upper |imt is
pref er ablee anasi AMpactmgeseriaied ahpaught s aigispeedn280ndsey, awore 5
preferably an inpact generated through an air speed 200m sec, yet nore

pr ef er abloyl yaml effjacts weheraat eglo Lireddghl ene ,aipo kppecdpibloamee©r There i s no
particular limtation on the air inpact as long as it is generated by air
havi ng aolystypese . 181lasks t rakinynsm exnddtheorhikhe camgdexd&N@hg from
alower limt to an upper limt. Specific exanples are inpacts_generated

t hr oughasnexiampbeed Hargaweye @ the hIPon 3l reud@ SO LRECT2 to
250m sec, 5 to 250m'sec, 5 to 200m sec, 10 to 200m sec or 10 to,%¥0nisec.
15 Here@ OWP spBa@eof am@ & PodgiyPRal Puhen {POIAIRAdd RIOhPYLi%) on can

be neasured as follows. That is, with the Lit t¥%§ dry Qomder i nhal er
shown |§tué3rh§s‘5 a triangular prism (triangular ramid’), a sguare

prism (square pyramid), a hexagonal prism (hexagonal
pyramid) or an octagonal prism (octagonal pyramid) can
-be given as examples.

10 To obtain the effects efficiently, the volume of the
vessel housing the freeze-dried composition is in a range
of 0.2 to 50ml, preferably 0.2 to 25ml and more ];)1':«3ferabl;yr
1 to 15ml. Moreover, it is desirable to be used the trunk
diameter of the vesselbe 2 to 100mm, preferably 2 t(_) 7 5mm,

15 more preferably 2 to 50mm.

Moreover, the amount of the freeze-dried
composition housed in the vessel is preferably an amount
containing a unit dose (single dose) or a plurality of

doses, specifically 2 to 3 doses, of the active ingredient.

20 More preferably, it is an amount containing a unit dose
(single dose) of the active ingredient. Moreover, the
specific amount of the freeze-dried composition will vary
accordingtx;thetypeandcontentcﬂftheactiveingredient
contained in the freeze-dried composition, and is

95 "selected as appropriate from amounts that can be inhaled,




Enbodi ment 1, a nechanismis adopted in which air stored in a bellows body
10 is forcibly introduced onto the 20 freeze-dried conpgsition (cake-like
freeze-dried conposition: hereinafter also referred to h3 DEL X9p%- dried
cake') that has been filled into the vessel from an air jet flow path 3,

t hus applying an air inpact, and discharging the resulting fine particles
froma discharge 25 flow path 4. In this case, the flowrate of the air
flow ng 13-DEC -2068 30 through the air jet flow path 3 can be cal cul at ed
by dividing the anount of air stored8n the bellows body 10 by the tine
over which the air is fed into the vessel. Next, by dividing this air flow
rate by the cross 5 sectional area of a path to introduce air into the

vessel wiﬁ gﬁf@%@iﬁg{ £6 fAPwieTa 3,108 taiti seate b refticTe skhe i npact

is applie e freeze-dri‘ed conposition (freeze-dried cake) can be
cal cul akgd aHbht §ge§gﬂgyg§§§)3am@!bﬂﬂy@@g;ﬁﬁréﬂbaﬁﬁigezﬁmg or

cross-sectional area of air introduction flow path (cnR) Specifically, in

the caseefsdy, examel oPEéEraraild ypomgloofr Y epavdeparniahet agdsi gned such
that the bore of the air jet flowpath 3'is 1.2mm the bore of the

di schar geddomabpat lemg dr8rresand the anount of air stored in the bellows
body 10 is about 20nil, in the case that the anmobunt of air of about 20m
storiey the beMbaebwey,' the airbimp@dintgedecadtohtioyt fhe ragtsideE ed
conposition in the vessel fromthe air jet flow path 3 in -about 0.5
secondsair introduced into the vessel is stipulated through the

air flow rate at which air flows into the vessel through

at least one or a plurality of inhalations of a person

or the air speed thus generated. There is no particular

10 liﬁitation on introducing external air with an air flow
rate or air speed greater than this, except of' course that
fhe durability of the vessel is a limitation. Generally

" the air flow rate for one inhalation of a person is 5 to
300 L/min, more specifically 10 to 200 L/min. Moreover,

15 in the case of an dry powder inhaler, a device can be used
such that the amount"of air jetted each time is 5 to 100m1,
preferably 10 to 50ml. Preferably, adjustment can be
carried out such that an air impact generated through an
air speed of at least im/sec is applied to the surface

20 of the freeze-dried composition filled in the vessel. A
more preferable air impact is an impact generated by an
air speed of at least 2m/sec, a yet more preferable one
is an impact génerated by an aif speed of at least 5m/sec,

and a still more preferable one is an impact generated

25 by an air speed of at least 1l0m/sec. Here, there is no




the air flow rate becones about 40ml/sec. Dividing this value by the
cross-sectional area of the air introduction flow path (the air jet flow
path) (0.06 x 0.06 x 3.14 = 25 0.0113 CW2), gives 35400n13£;.2]£“[}|€(]%r speed
is thus about 1 C 2005 31 35m sec. Moreover, with the self-inhaling type
dry powder inhalers shown |ater as Enbodinments 2, 3 and 4, a nechanism is
adopted in which air flowng in froman air introduction 5 flow path 17
applies an inpact to the freeze-dried cake, and then the resulting fine
particles are discharged from a suct2®n flow path 16; the bores of the air
i ntroduction flow path 17 and the suction flow path 16 thus stipulate the
flowrate of the air flowi ng through the paths. The 10 air speed applied to

L {1 R CLE TR ALk RFEL SRRV sy

neasuri owrate o e ar air introduction

fllow paphy + l/n ailp@ict Y e FRits PYo§ hEnCHATS «1RCE 508! 3003y §éct Ban ai r
I ntroduction flow path™17. 15 Air speed (cnisec) = air flowrate

(M =cM bee@iveR 88Saficekiatiitl e AT RO r i L HOMUE @3 1t @napatyhanl? (cn)
20 Specifically, the flowrate of the air flowng through the air
i ntrodughipdct! gwRatdtéd airbagieaswr adr Bpéodt @Asomysthoe diyreowder

I nhal er including the vessel in the slot part of apparatus A (a twn
i npigepreameleably Gopl éwmpddd genmamdtededlimoupb B opdan sRiweducopoei a
200m/sec, yet more preferably an impact generated through
an air speed 150m/sec.
There is no particular limitation on the air impact

as long as it is generated by air having an air speed

10 arbitrarily selected from the range extending from a
lower limit to an upper limit. Specific examples are
impacts generated thrbugh an air speed in a range of 1
to 300m/sec, 1 to 250m/sec, 2 to 250m/sec, 5 to 250m/sec,
5 to 200m/sec, 10 to 200m/sec or 10 to 150m/sec.

i5 Here, the speed of the air applied to the
freeze—dri.ed composition can be measured as follows. That
is, with the jet type dry powder inhaler shown later as
Embodiment 1, a mechanism is adopted in which air stored
in a bellows body 10 is forcibly introduced onto the

20 freeze-dried composition (cake-like freeze-dried
composition: hereinafter also referred to as 'freeze-
dried cake’') that has been filled into the vessel from
an air jet flow path 3, thus applying an air impact, and

discharging the resulting fine particles froma discharge

25 flow path 4. In this case, the flow rate of the air flowing




25 (Third Edition Supplenent 2001, p113-115), and using a 13 DEC 2005 32
flow nmeter (KOFLOC DPM 3). For exanmple, with a self-inhahﬂi@ﬂ@ﬁp@&@ry
powder inhal er designed such that the bore of the air introductrén flow
path 17 is 1.99mm and the bore of the 5 suction flow path is 1.99nm in the
case that the air flow rate flowing through the air introduction flow path
17 nmeasured using the flow neter (KOFLOC DPM3) was 17.7L/mn, i.e.

295m /sec, the air speed can be obtained by dividing this value by the
cross-sectional area of the 10 air infPoduction flow path 17 (0.0995 x
0.0995 x 3.14 = 0.0311cnR) (9486¢cnisec, i.e. 95m sec). Moreover, at |east
17ml/ sec can be given as an exanple of the flowrate of the air applied to
the fredmeodyghedticonpesi tjon Filldwdpanht e ye8SBe. cdEcalbtd fbpw rate is
preferably at |east 20m /sec, nore preferably at |east 25m /sec. Here

t here i dinoldpang chlearamdbunitt ati ai o tdeedppar thiemble 10fowbBebaidry filoow rat e,
but an exanple of 900L/m n can be given. This upper limt is preferably
15L/ secbwklze ptding abvgr| Gl seh, thet abreis2@ai efetablthslvssselstil |
nore preferably 4L/sec, particularly preferably 3L/sec. Specifically, the
flow r&e&shollvd bevigdiag ablgdscensti fdved faben &yl dviee Cirwists - and an
upper limt selected as appropriate fromthe above, wth there being no
par t9 cuF&< 1 aped: pdea Rl ar Prictlaske Dmtroducsaitn irste skke veasedec to
10_/sec,su20qln1£ge% to 13 DEC 2005

he air jet flow path 3, the air speed at which
the impact is applied to the freeze-dried composition

{(freeze-dried cake) can be calculated.

10 Air speed (cm/sec) = air flow rate (ml=cm?/sec) =+
cross-sectional area of air introduction flow path

(cm?)

Specifically, in the case for example of a jet type

15 dry powder inhaler designed such that the bore of the air
jet flow path 3 is 1.2mm, the bore of the discharge flow
path is 1.8mm, and the amount of air stored in the bellows

body 10 is about 20ml, in the case that the amount of air

Anf ahmnntndy 20m1 ad A 5 . 5 3
¢f abeout 20ml stcocred in the bellows dy 10 is forcibly

20 introduced onto the freeze-dried composition in the
vessel from the air jet flow path 3 in abcocut 0.5 seconds,
the air flow rate becomes about 40ml/sec. Dividing this
value by the cross~sectional area of the air introduction
flow path (the air jet flow path) (0.06 x 0.06 x 3.14 =

25 0.0113¢cm?), gives 3540cm/sec. The air speed is thus about




33 5L/sec, 20m /sec to 4L/sec, 20m /sec to 3L/sec, and 25ni/sec to 3L/sec,
can be given as exanples of the range. Myreover, as neans Wq;gmgj?g t he

i npact pressure of the air introduced fromthe outside, the dry powder 5
i nhal er used .in the present invention can have neans for discharging air
froma discharge port, as explained in detail below, preferably with a
smal |l bore, of a flow path <close to the freeze-dried conposition housed at
the bottom of the vessel, for exanplf a needle part having 10 an air
introduction flow path or an air jet }OMlpath as described later in the
enbodi nents. Regarding the bore of the discharge port of the flow path,
the preferable range varies according to the size of the vessel and so

on, witBsmhesecheing no particular limtations; 15 neverthel ess, the bore
can be in a range of 0.3 to 10mm preferably 0.5 to 5nm nore preferably
0.8 to 5nm nMolreamer ,preithalihye ls¢df4imhahentr dezee ddirad roondeTi ti on
housed in a non-powder formin the "vessel can be a..u ~. r--- de into
fine paimbhrlerigyshoen detsducisngmpodimentsh, vkesd 4. Hemechapief ent of
making into fine particles should be such that the particle dianeter is
sui t abl & sf afomrted gt Wivieely abRlnwingtipdrom g Ald enFnaeF18m 10m or
| ess, preferablg 5mor less, can_be given as an exanple, 25_As used

her @ n, TRy makhphdt RERd 1P AndRe} MBAGY f@ fhoErefss Hried cake,

alid then the resulting £fine particles are discharged £from
a suction flow path 16; the bores of the air introduction
flow path 17 and the suction flow path 16 thus stipulate
the flow rate of the air flowing through the paths. The
10 air speed applied to the freeze-dried composition in the
vessel can thus be calculated by measuring the flow rate
of the air flowing through the air introduction £low path
17 and dividing this by the cross-sectional area of the

air introduction flow path 17,

15
Air speed (cm/sec) = alilr flow rate (ml=cm’/sec) =+
cross-sectional area of air introduction flow path
17 (cm?)
20 Specifically, the flow rate of the air flowing

through the air introduction flow path 17 can be measured
by installing the dry powder inhaler including the vessel
in the slot part of apparatus A (a twin impinger: made
by Copley, UK) as mentioned in the Europlean Pharmacopoeia

25 (Third Edition Supplement 2001, pl13-115), and using a




particles indicates a nean particle dianmeter usually adopted in the
industry relating to inhalants. Specifically, the mean paff BcpEC 208Get er
is not a geonetric particle dianmeter, but an aerodynam c nean 5 particle
di aneter (mass nedi an aerodynam c di aneter, MVAD). The aerodynam c mean
particle dianeter can be neasured by a conventional nethod. For exanple,
the mass nedi an aerodynam c di aneter can be neasured using a dry particle
size distribution 10 neter fitted with an Aerobreather, which is an
artificial lung nodel (nmade by Anherst32Process Instrunent, Inc., USA) a
twn inpinger (GW Hallwrth and D.G  Wstnorel and: J. Pharm Pharnmacol .,
39, 966-972 (1987), U.S. Patent No. 6153224), a nmulti-stage liquid

i mpi ngers1d% Mmdbep! g dFLeC igmactyr, an Andersen cascade inpactor or the
| i ke. Moreover, B. Osson et al. have reported that delivery of the

particles intoréheekdM@sl £NCiAATESa aselte i IHAROLY Y E @AYt behRBehaving a
mass nedi an aerodynam ¢ dianmeter of 5S5pmor |ess increases (B. O sson et

al . 20 Reshalaiorfebrium el bursy Yha7Iw8164296)9¢ #he e particle
fraction, fine particle dose or the like as neasured by a twin inpinger, a
mul ti - stigeradiuc tionnd hger pazhVarplies M | femm madtohie BOrAN@ET SHNecascade
i npactor or the like acts as a nethod of estimating the 25 anount that can
be déli vwuedlian & idwe pabhsislh. PReml3 iDEEh208E B35 tirp/erttheomit Helow
- proportion of effective particles (fine particle fraction) is at |east
10% - pr elf@‘r:gmfylca\gipgag:th_rough the air introduction flow path 17
measured using the flow meter (KOFLOC DPM-3) was
17.7L/min, i.e. 295ml/sec, the air speed can be obtained
by dividing this value by the cross-sectional area of the
10 air introduction flow path 17 (0.0995 x 0.0995 x 3.14 =
0.0311cm?) (9486cm/sec, i.e. 95m/sec).

Moreover, at least 17ml/sec can be given as an
example of the flow rate of the air applied to the
freeze-dried composition £illed in the vessel. The air

15 flow rate is preferably at least 20ml/sec, more
preferably at least 25ml1/sec. Here there is no particular
limitation on the upper limit of the air flow rate, but
an example of 900L/min can be given. This upper limit is
preferably 15L/sec, more preferably 10L/sec, yveit more

20 preferably 5L/sec, still more preferably 4L/sec,
particularly preferably 3L/sec. Specifically, the flow
rate should be in a range constituted from a lower 1imit
and an upper limit selected as appropriate from the above,

with there being no particular limitation; nevertheless,

‘25 17ml/sec to 15L/sec, 20ml/sec to 10L/sec, 20ml/sec to




20% nore preferably 25% yet nore preferably at |east 30% particularly.
preferably at least 35% 5 The dry powder inhaler for useii&ﬂmzﬂﬂgvention
enconpasses the specific enbodiments defined in the following itens 100 to
111: 100. A dry powder inhaler for transpul nonary admnistration used for
making a freeze-dried 10 conposition that has been housed in non-powder
formin a vessel into fine particles by an air inpact, and adm nistering
the resulting fine particles to a user_ by inhalation. 101. The dry powder
i nhal er for transpul nonary 15 adninidtration according to item 100, being
a device used for making a freeze-dried conposition that has been housed
I n non-powder formin a vessel into fine particles, and adm nistering the
resul tipg/idene, panic) £8ct @@ 4BEEeky, | DbAllsican, t203comeEdsi agmd needl e
part having an air jet flow path, a needle part having a discharge fl ow
path, a2emlpressure-ikgdieng oranbef gi vieedisngxamplies o f Hehairagee. fl ow
path of said needle part, and an inhalation port that comunicates with

t he di schar geMérewpath at meiath ndont era2sipar tthel A MECC200% €365 and
characterized by being constituted such that a stopper that seals up said
vessel ¢% pihey ceiirbyi rcrddneed e£rpar tthe tdwtsidenurtieat ARY HRWARKE | et
flog path and the discharge flow path with the inside of said vessel, and

inhaler used in the present invention can have means for
discharging air from a discharge port, as explained in
detail below, preferably with a small bore, of a flow path
close to the freeze-driéd composition housed at the

bottom of the vessel, for example a needle part having

10 an air introduction flow path or an air jet flow path as
described later in the embodiments. Regarding the bore
of the discharge port of the flow path, the preferable
range varies according to the size of the vessel and so
on, with there being no particular limitations;

15 nevertheless, the bore can be in a range of 0.3 to 10mm,
preferably 0.5 to 5mm, more preferably 0.8 to 5mm, much
more preferably 1 to 4mm.

The freeze-dried composition housed in a non-powder

oo 2 L.
LwuLrm L 1
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the wvessgsel can be made
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20 introducing air into the vessel. Here, the extent of
making into fine particles should be such that the
particle diametér is suitéble for transpulmonary
administration; a particle diameter of 10um or less,

preferably Sum or less, can be given as an example.

25 As used herein, the mean particle diameter of fine




5 air is jetted into said vessel through said air jet flow, path using said
air pressure-feeding neans, thus pulverizing said freeze-cﬁ'gd}fg: sition
into fine particles by the inpact of the jetted air, and discharging the
fine particles obtained fromthe inhalation port via 10 said discharge
flow path. 102. The dry powder inhaler for transpul nonary adm nistration
according to item 100, being a device used for pulverizing a freeze-dried
conposition that has been housed in non-powder formin a vessel into fine
particles, 15 and administering the re8ulting fine particles to a user by
I nhal ati on, conprising a needle part having a suction flow path, a needle
part having an air introduction flow path, and inhaler that ' on 20 flow

path, anhebacaderizad Jutbsi Bg reoist btk Buch itdmwd texri msuaslaye in
whi ch a stopper sealing up said vessel has been pierced by said needle
parts, tduepgld heni nhal atn@as thresselatding heoudehabhantisn sai d vessel is
I nhaled from 25 said inhalation port, and at the sane tine outside air 1 3
DEC 2005 3dcfitfdwsal by Sdiel messelpantimlreegdiame tmesiar@ot htough said
air introduction flow path, and as a result said freeze-dried conposition
is pul veréamd timito piamd i phet ddlagee byrt hduhpadt agfreGEnamiq |BRARg in, and
the 5 fine particles obtained are discharged fromthe inhalation port
throﬂghgﬁiﬁigkﬂidﬁaﬂqﬂgpaﬁmass median aerodynamic diameter,

MMAD). The aerodynamic mean particle diameter can be

measured by a conventional method.

For example, the mass median aerodynamic diameter

can be measured using a dry particle size distribution

10 meter fitted with an Aerobreather, which is an artificial
lung model {made by Amherst Process Instrument, Inc.,

USA), a twin impinger (G.W. Hallworth and D.G.
Westmoreland: J. Pharm. Pharmacol., 39, 966-972 (1987),
U.S.Patent No. 6153224), a multi-stage 1iquid impinger,

15 a Marple-Miller impactor, an Andersen cascade impactor
or the like. Moreover, B. Olsson et al. have reported that
delivery of the particles into the lungs increases at the
proportion of pafticles having a mass median aerodynamic
diameter of 5pm or less increases {(B. Olsson et al.

20 Respiratory Drug Delivery V, 273-281(1996)). The fine
particle fraction, fine particle dose or the like as
measured by a twin impinger, a multi-stage liquid
impinger, a Marple-Miller impactor, an Andersen cascade

impactor or the like acts as a method of estimating the

25 amount that can be delivered into the lungs. In the




103. The. dry powder inhaler for transpul nonary adninistrdﬂﬁb@g@pgmﬁping to
item 101, characterized by being constituted such that said freeze-dried
10 conposition is pulverized into fine particles and discharged from said
.inhalation port through jetting air into said vessel once. 104. The dry
powder inhaler for transpul nobnary admnistration according to item 101,
characterized by 15 being constituted such that said freeze-dried
conposition is pulverized into fine particles, such that the nmean particle
dianeter is 10 microns or less or the35fine particle fraction is 10% or
nore, and discharged from....id inl.ala -inn pnr'F thrn,iigh jetting air
into gain 20 vessel. 105. The dry powder inhaler for transpul nonary

adm ni st & AR 12ACOT €hBIphd dd LT, o MgEER t5RF &l Bhktidles! Qwipas h and
said discharge flow path are forned in a single needle part. 25 106. The

dry powgeirtnbalersf H6tibaspu pRal¥als B3 1L, 29PebeIh iy atsleatdton
according to item 102, characterized by being constituted such that said

freeze- ro g moarpasréremadlslpubser, zedti nbed iprwee parhitdesatnteaditschar ged
fromsaid inhalation port through one 5 inhalation of the user. 107. The
dry powddrs | npalmetriéol atrlgnspubfencaly lyadn nleasat i3dd® according to item
102, characterized by being constituted such that said freeze-dried
5 The dry powder inhaler for use in the invention
encompasses the specific embodiments defined in the
following items 100 to 111:
100. A dry powder inhaler for transpulmonary
administration used for making a freeze-dried
10 composition that has been housed in non-powder form in
a vessel into fine particles by an air impact, and
administering the resulting fine particles to a user by
inhalation. |
101. The dry powder inhaler for transpulmonary
15 administration according to item 100, being a device used
for making a freeze-dried composition that has been
housed in non-powder form in a vessel into fine particles,
and administering the resulting fine particles to a user
by inhalation,
20 comprising a needle part having an air jet £low path,
a needle part having a discharge flow path, air
pressure-feeding means for feeding air into the air jet
flow path of said needle part, and an inhalation port that

communicates with the discharge flow path of said needle

256 part,




conposition is pulverized into fine particles, such that 10 the mean
particle dianeter is 10 mcrons or less or the fine partF&BeBE@qﬁmﬁon S
10% or nore, and discharged from said inhalation port through inhalation
of the user. 108. The dry powder inhaler for transpul nbnary admnistration
according to item 102, wherein said 15 suction flow path and said air

I ntroduction flow path are fornmed in a single needle part. 109. The dry
powder inhaler for transpul nonary adnginistration according to item 108

conprising: a holder part tor' holdinasa vessel - that is sealed .. 20 up
with a stopper and houses a freeze-dried conposition in a non-powder
cake-like formthat will be nmade into fine particles upon receiving an air

i npact, neans & Gpppicieabhzeaid Hymecingocsakd iftneega- sdehed heaneosi ti on
in said vessel, and sucking said 25 freeze-dried conposition in a

powder - Bir@PPRat thad bead sl8pDECiA0Bs3E nddepiptredd by paidid nkedllwsy t he
air inpact out fromsaid vessel, a needle part having a suction flow path
for sucBdgt Ssaitdh¥s ceoBmiyn iz tdmebditié onipuf etr Grhosaipk vessel, tiwed 5 an
air introduction f |ow path for introducing outside air into said vessel,
a sucti G HoRerEmat Lernbaitdarekth thesding sdet ¢ Snsatiidw ess & Lof agal d
nee%¥e %%5;,_a uide(fart for guiding said holder part in the

1s Jjetted 1into sald vessel through said air jet flow
path wusing said air pressure-feeding means, thus
- pPulverizing said freeze-dried composition into fine
particles by the impact of the jetted air, and discharging
the fine particles obtained from the inhalation port via
10 said discharge flow path.

102. The dry powder inhaler for transpulmonary
administration according to item 100, being a device used
for pulverizing a freeze-dried composition that has been
housed in non-powder form in a vessel into fine pdrticles .

15 and administering the resulting fine particles to a user
by inhalation,

comprising a needle part having a suction £flow path,
a needle part having an air introduction flow path, and

;
m dArnhaladdan At Fhoaod 3 4 i
n Inaaiation port that communica aid suction

[«

20 flow path,
and characterized by being constituted such that,
in a state in which a stopper sealing up said vessel has
been pierced by said needle parts, through the inhalation
pressure of the user, air in said vessel is inhaled from

256 said inhalation port, and at the same time outside air




10 axial direction of said needle part, a holder operating part that has a

mechani sm part for, when said vessel is held by said hoh? EﬁrZH
advancing the vessel towards a needle tip of said needle g%ﬁ t q& erce

t he stopper of the vessel with said needle 15 tip, and retreating the
vessel fromsaid needle tip to separate the stopper of the vessel from
said needle tip, and an operator that operates the nmechanismpart, and is
constituted such that said operating nenber can be operated with a force
smal l er than the force necessary 20 f8f the mechani sm part to pierce the
stopper of the vessel wth said needle part, and a housing that supports
said needle part and is for providing said suction port, said guide part
and sai dldwbddntopesalingepard]l , 2htaadnegattitet pdeswaird hathromgh stat e
in which said 13 DEC 2005 40 stopper has been pierced by said needl e part
to comamidadn henswotdwatiiloow Hhvh @ad i heaaid as nar adisoil dnshliciv pat h
of said needle part with the inside of said vessel and position the tip of
the air fimeeseucitbads fdowpstit bensaiis frpeivedrizedconposet i drineg hr ough
the inhalation pressure of a user, air in said vessel is inhaled from
sai d su@3bhigdas BHdthie impaade ab thewaimtblewia wdgsel anfr digh t he
air introduction flow path, thus applying an_air inmpact to the

free2e- iR8 RREBAFIST i oRPLRINEA vexeel  dischargedr y f5ler thhal er

for traT%%LE%T?&h port through said sucfion flow path.

163. The dry powderxr ihhaler for transpuimonary
administration according to item 101, characterized by
being constituted such that said freeze-dried

10 composition 1is pulverized into fine particles and
discharged from said inhalation port through jetting air
into said vessel once.

104. The dry powder inhaler for transpulmonary
administration accoéding to item 101, characterizéd by

15 being constituted such that said freeze-dried
composition is pulverized into fine particles, such that
the mean particle diameter is 10 microns or less or the

fine particle fraction is 10% or more, and discharged £rom

20 veséel.

105. The dry powder inhaler £for transpulmonary
administration according to item 101, wherein said air
jet flow path and said discharge flow path are formed in
a4 single needle pért.

25 106. The dry powder inhaler for transpulmonary




adm ni stration according to item 109, characterized in that said housing
is formed in a tubular shape, said suction port is fornEdiﬂtDEgt', part of
t he housi ng, a 15 housing chanber for housing said vessel via sai ol der
is formed in said housing, said needle part is disposed in said housing
such that said needle tip points towards said housing chanber, and an

i ntroduction port for introducing outside air that comrunicates 4- L. 4-h o
4 T west... 20 introduction flow path of said needle part is provided in

a wall of said housing, and the dry p¥wer inhaler is constituted such that
said holder part is advanced and retreated in the axial direction of said
housi ng i n said housing chanber using 25 said holder operating part. 1, 3

DEC 2005 qfli did + rEhe: Gk Y aRewded 1 hghaleri §0m 1 banspiHamaaty riadednbgt rati on
according to 1tem 110, characterized in that said housing is formed froma

housi NngpERIdYy bod¥ohaw By tadr emMeMad i nsehkiton peridf orfsaked erakseedf or ned
therein 5 in a position in which said holder part is retreated, and a lid

for sai dongi®yakiigiserisonpponterihaedi siadrmedtiage tpasdiidhosisi agdnai n
body by a hinge, and the dry powder inhaler is constituted such that said
hol der @perciaRgerhr tfham saal dechahiasihaparn wpaht 10ha@weHtesCBE&i d
hol der part towards the needle tip of the needle part when said lid is
pustied dewraliatdloaasecfaitthe user.

107. The dry powder inhaler for transpulmonary
administration according to item 102, characterized by
'being constituted such that said freeze-dried
composition is pulverized into fine particles, such that

10 the mean particle diameter is 10 microns oOr less or the
fineparticlefractionis]ﬁ%cn:more,anddischargedfrom
said inhalation port through inhalation of the user.

108. The dry powder inhaler for transpulmonary
administration according to item 102, wherein said

15 suction flow path and said air introduction flow path are
formed in a single needle part.

109. The dry powder inhaler for transpulmonary
administration acco;ding to item 108 comprising:

a holder pari for holding a vessel that is sealed

20 up with a stopper and houses a freeze-dried composition
in a non-powder cake-like form that will be made into fine
particles upon.receiving an air impact,

means for applying an air impact to salid freeze-

dried composition in said vessel, and sucking said

25 freeze-dried composition in a powder-form that has been‘




removal /insertion port, and retreats said holder part away fromsaid

needle tip when said |lid is lifted up to open said renoval t port,
and said lid is used 15 as the operating nenber of said 1%%@%“@

(2) Freeze-dried conposition The freeze-dried conposition of the present
invention is a conposition that is prepared in a non 20 powder dry form by
filling solution containing a single effective dose or a plurality of
effective doses of a drug into a vessel and then freeze-drying as is. It
is preferably a freeze-dried conposi BPon containing a single effective
dose of the drug. The non-powder-form 25 freeze-dried conposition can be
manuf actured by the sanme 13 DEC 2005 42 nethod as a conventi onal

manuf aCtﬁﬁaeglﬂ%ﬂ%ﬂéeﬂaﬁs‘%&cfeérl?ﬁzfe’hér hed BRERAALOQD fibpezeridied

conposi tion) such as an injection is dissolved at the time of use,
in which@gkiequid is filled in subdivided amounts into 5 vessels; by
sel ecting a suitabl e conposition (types and anounts of active |ngred|ent

and carrier U%%é@aﬁbhgarﬂwafhtﬂ\@ Askionel b NOF Bdvepd Y hsEiolr $hak itrhe
disintegration index of the freeze-dried conposition prepared is 0.015 or

nmor e, theafdgegze-oié&edCionPosodipor icainoheo md€E riont @ alild fvaespdr.t iagi@s down:
to a particle dianeter suitable for transpul nonary admnistration in an

i nst &nt dwy aereintrgdwnt iopatloef pethefoal iaitrqdieingpastsijd® akessure)
introduced into (flowng into) the vessel. Note that the disintegration

i ndex intnhe matdnvessel,

a suction port that COmm.unicates with said suction
flow path of said needle part,

a guide part for guiding said holder part in the

10 axial direction of said needle part,

a holder operating part that has a mechanism part
for, when said vessel is held by said holder part,
advancing the vessel towards a needle tip of said needle
part to pierce the stopper of the vessel with said needle

15 tip. énd retreating the vessel from said needle tip to

| separate the stopper of the vessel from said needle tip,

and an operator that operates the mechanism part, and is

constituted such that said operating member can be

operated withh a force swmaller than the force necessary

20 for the mechanism part to pierce the stopper of the vessel
with said needle part,

and a housing that supports said needle part and is
for providing.said suction port, said guide part and said

holder operating part,

25 and constituted such that, in a state in which said




15 invention is a value characteristic of the freeze-dried conposition
that can be obtained by neasuring followi ng the underne tﬁﬁﬁﬁﬁ hod.
<Di sintegration index> tomi ng target 02 to V 5l1i of i vvaa
.. +.. ~ .y -y 20 conponents that will constitute the freeze-dried
conposition is filled into a vessel having a trunk dianeter of 18nmm or
23mm and freeze-drying is carried out. Next, 1.0mM of n-hexane is
instilled gently dowmn the wall of the vessel onto the non-powder-form
freeze-dried 25 conposition obtained.40Agitation is carried out for about
X13 DEC 2005 43 10 seconds at 3000rpm and then the mxture is put into a
W cell of optical path length | mm and optical path width 10nm and the

turbi di g¥ g dpasyied igaedi af%%wéda b{}Ea§H&%ﬁerﬁeé’\@1@| eRgiht of £§00nm
y

using a 5 spectrophotoneter. The turbidi obtained is divided by the

total appwiMuhtyebdy)) tafe t heuseIRANENEY HPNShiltH | Nend hetheeezgidri ed
conposition, and the value obtained is defined as the disintegration index.

Here, amn@xas®@hetafor Fadw\weith bl badfd hiee dile gisd Diegtatttoa iimsedeof the
freeze-dried conposition of the invention can be given as the
above- netit § anedve s@kbl ana gpberiahl yn G2 t iwod phefztablyt@o@ctykonnore
preferably 0.04, still nore preferably 0.05. Especially, 0.1 1is
pr effer afllew Nbaebverk, sthet €rse ne -garie¢utamposition, through the
inhalation pressure of a user, air in said vessel is
inhaled from said suction port, and air is made to flow
into said vessel through the air introduction flow path,
thus applying an -air impact to the freeze-dried
10 composition in said vessel.

110. The dry powder inhaler for transpulmonary
administration according to item 109, characterized in
that said housing is formed in a tubular shape, said
suction port is formed at a tip part of the housing, a

15 housing chamber for housing said vessel via said holder
is formed in said housing, said needle part is disposed
in said housing such that said needle tip points towards
said hoﬁsing chamber, and an introduction port for
introducing outside air that communicates with the air

20 introduction flow path of said needle part is provided
in a wall of said housing,

and the dry powder inhaler is constituted such that
said holder part is advanced and retreated in the axial

direction of said housing in said housing chamber using

25 said holder operating part.




15 imtation on the upper limt of the disintegration index of the
freeze-dried conposition of the invention, but an exarrplrfacaggbgumi ven as
1. 5, preferably 1, nore preferably 0.9, yet nore preferably 0.8, still
nore preferably 0.7. The freeze-dried conmposition of the present invention
20 preferably has a disintegration index in a range constituted froma
lower limt and an upper limt selected as appropriate fromthe above,
with the proviso that the disintegrataon index is at least 0. 015.
Specific exanples of the range of t hé di sintegration index are 0.015 to
1.5, 25 0.02 to 1.0, 0.03 to 0.9, 0.04 to 0.8, 0.05to 0.7 and 13 DEC ?D05
44 0.1 to 0.7. Moreover, it is preferable to prepare the freeze-dried
conposition oflihe fesemrynyarwden iihnhalean- fowdek reakep hilkenfagrym by
freeze-drying. In the 5 present invention, 'non-powler-formfreeze-dried
conpoﬂt@éﬁimﬁﬁﬁEaéhmq/%@mbaiﬂRQHhedimpmrk%&e-dhwnqptaréaﬁﬂikm, and
is generall¥ called a'freeze-dried cake'. However, even if cracks appear
in the caR8T $AaddchrEsingaits frrre G fgiam alheysdnd mede pedshaginghart of
t he cake breaks 10 into a powder during the_ freeze-drying process or during
subsequéhtT HERNIA WGl ERTL kM P PE EsEiaT Sahkd reEsgd %%ﬁdpwﬂé@-%r m
freeze-dsied co sitign that is the . subject of the present inventjon,
or ovP ded Be RAFLEROD JM (R RBHE PRVGRT 87 5F d Fiat° T RBHEASH, R A
descri be % the freeze-dried. conpgsition o he invention has. a
i i nt ot af LanEPudR b CEBTY L MR oA Poll chidk LW LbhRECKE

to said housing main body by a hinge,
and the dry powder inhaler is constituted such that
said holder operating“part has said mechanism part which
10 advances said holder part towards the needle tip of the
needle part when said 1lid is pushed down to close said
removal/insertion port, and retreats said holder part
away from said needle tip when said 1id is l1lifted up to
open said removal/insertion port, and said 1id is used

15 as the operating member of said mechanism part.

(2) Freeze-dried composition
The freeze-dried composition of the present
nvention

€ a compeogition that ig prepared in a non-

i}

20 powder dry form by filling solution containing a single
effective dose or a plurality of effective doses of a drug
-into a vessel and then freeze-drying as is. It is
preferably a freeze-dried comppsition containing a
single effective dose of the drug. The non-powder-form

25 freeze-dried composition can be manufactured by the same




and a non-powder cake-like form and becones fine particles having a nmean
particle dianmeter of 10 mcrons or less or a fine partmgge &pgamgon of 10%
or nore upon 20 receipt of an air inpact having an air e@HJ t | east

| mMsec and an air flowrate of at least 17m /sec. A preferable freeze-dried
conposition is such that, upon receiving the above air inpact, the nean
particle dianeter beconmes 10 mcrons or less and preferably 5 25 m crons

or less or a fine particle fraction of 10% or nore, 13 DEC 2005 45
preferably 20% or nore, nore preferat#d 25%or nore, still nore preferably
30% or nore, and especially nore preferably 35%or nore. As described
above, the air inpact applied to a 5 freeze-dried conposition is not

linmtedneathd@NEs2% idontendengl Al eflaka Bd &t h2Mintp etBbd esadl Dérat | east
| Msec and an air flowrate of at |east 17ml/sec. Specific exanples of an

ai r inpactfreekeda e aNMpatdpa gakdioat edf by eae -adribaviowgnpospedodof i m sec
or nore, 10 preferably 2nsec or nore, nore preferably 5m sec or nore and
a still swrte g efreriab] ¢c t@mirs et atr inDda.s dHeleedtaerehei sime ¢Emisati on on
the upper limt of the air speed, but it is generally 300nm sec, preferably
250M sed.n miiechprefler@blig 3AG0nf sktedndyeiubiia igted camblyp b0 sec. The
15 air speed is not linmted as long as it is arbitrary selected fromthe
rande ewtesyriehg:f bomselowsind @ tsubtabheugpabes HtdothdleX®es 2R8 ranges
-of 1 to 300nm'sec, 1 to 250nmsec, 2 to 250msec, 5 to 250m sec, 5 to
200m se@mounts of active ingredient and carrier used together
with the active ingredient) such that the disintegration
index of the freeze-dried composition prepared is 0.015
or more, the freeze-dried composition can be made into
10 fine particles down to a particle diameter suitable for
transpulmonary administration in an instant by receiving
an impact of extermnal air (air impact, jet pressure)_
introduced into (flowing into) the vessel.
Note that the disintegration index in the present
15 invention is a value characteristic of the freeze-dried
composition that can be obtained by measuring following
the undermentioned method.
<Disintegration index>

6.2 to O.5oml of a 1ing target

20 components that will constitute the freeze-dried
composition is filled into a vessel having a trunk
diameter of 18mm or 23mm, and freeze-drying is carried
out. Next, 1.0ml of n-hexane is instilled gently down the
wall of the vessel onto the non-powder-form freeze-dried

25 composition obtained. Agitation is carriedcnﬁ:for'aboﬁt




10 to 200m SO ¢ 10 to 150m /sen can be given as exanples 1n ,.VV V1l ../ u

- 20 Exanples of the air inpact include those generatedes PDy.alr Vi ng an
air flowrate of generally 17m /sec or nore, preferabl y‘lzgrﬂﬁse?cgﬁgr nor e

and nore preferably 25m /sec or nore. There is no limtation on the upper
limt of the air flowrate; however, the air flowrate 25 is generally
900L/ m n, preferably 15L/sec, nore 13 DEC 2005 46 preferably 5L/sec yet
nore preferably 4L/sec. Especially, 4i/sec is very preferable. Mre
specifically, the air flowrate is not limted as long as it is selected
fromthe range extending froma lower 5 limt to an upper limt; however,

I f h i nel ud m i 1a/ ,
Sont | sk o Sivaat Bonyabebel Al ckhfe iR, A Ees feTdSRas e oo
to. 3L/ I I nei I, tqicl I it @y 4 l@thhe d
R L N S T B S

mwﬂere?ﬂﬂ$ghgﬂd”£ﬂgowwyﬁ¥hiEQhﬁéﬂﬁgﬁsﬁgédrfﬁﬁ@dﬂﬁﬁ@&y at a

admi ni s . neverthel ess, synthetic | ow nol ecul ar-wei ght drugs and

i oh- MOReCHL 8 2 RIAN! v 814A%£4ENDG 01 yoOnds usmey e 15 exanpl es.
Hi gh-nol ecul ar-wei ght drugs include physiologically active substances such

- as [y ot giise + rBoRd tefie e OIS PE L BT d i idIPtlh eae eresiiniidkdi bY aci ds,
enzymes, hornones and the |ike. Mreover, regarding the di sease targeted by
t drug, the total amount (weight)) of the components constituting
the freéze-dried composition, and the value obtained is
defined as the disintegration indexXx.
Here, an example of the lower limit of the
10 disintegration index of the freeze-dried composition of
the invention can be given as the above-mentioned 0.015,
preferably 0.02, more preferably 0.03, yet more
prefefably'0.04, still more preferably 0.05. Especially,
0.1 is preferable. Moreover, there is no particular
15 limitation on the upper limit of the disintegration index
of the freeze-dried composition of the invention, but an
example can be givenas 1.5, preferably 1, more preferably
0.9, vet more preferably 0.8, still more preferably 0.7.
The freeze-dried composition of the present invention
20 preferably has a disintegration index in a range
constitﬁtedfrome&1owerlimitandan1upperlimitselected
as appropriate from the above, with the proviso that the
disintegrationindexjj;atleast0.0lS.Specificexamples

of the range of the disintegration index are 0.015 to 1.5,

25 0.02 to 1.0, 0.03 to 0.9, 0.04 to 0.8, 0.05 to 0.7 and




20 both whol e body treatnment and | ocal treatnment can be envisaged,
dependi ng on the case. Exanples of synthetic IomanIecuhgﬁgpﬁgggmgdrugs

i nclude, for exanple, hydrocortisone, prednisolone, tri I ,

dexamet hasone, bet amet hasone, 25 becl onet asone, fluticasone, nometasone,
budesoni de, '13 DEC 2005 47 sal butanol, salneterol, procaterol,

bupr enor phi ne hydrochl ori de, aponorphine, taxol, and antibiotics such as
t obramyci n. Exanpl es of bio-drugs (physiologically active 5 substances)
such as proteins, peptides or polypept4des, antibodies, genes, nucleic
acids, enzynmes and hornones include, for exanple, interferons (a, (3, vy) ,
interleukins (for exanple, interleukin-1, 2, 3, 4, 5 6, 7, 8 9, 10, 11,
12, 13, g4 {3, ¢1l6;, 17, 18 etc.), anti -interleukin-la 10 antibody,
|nterleuk|n 1 receptor, interleukin receptor antagonist, interleukin-4

receptor, antirdpid@pbeukine 2saphidodyanar ité npeepeitkd nther ecept or

anti body, interleukin-4 antagonist, interleukin-6 antagoni st,

anti - i nteard €9KI-RS St EBaho s Cheapkiore tigeepireschbt abhagatiisén in a
anti-interleukin-7 receptor, anti- interleukin-7 antibody,

anti - i nteyh eplsivadr anakeodyikei oam ebki Br®gmsedryrngnt Ini mther | euki n- 9
anti body, interleukin-9 receptor, anti-interleukin-10 antibody, i kiia-

_Inr. propsent inmenxiﬂnj_rnb@qpawdekkmqmmaﬁrhmﬂﬁhdri&diia :
domposition' means a dry solid obtained by freeze-drying
a solution, and is generally called a 'freeze-dried cake’
However,evenifrumﬂksappearinthecake,thecakebreaks
into a plurality of large lumps, or part of the cake breaks

10 into a powder during the freeze-drying process or during
subsequent handling, this cake is still included as a
non-powder-form freeze-dried composition that 1is the
subject of the present invention, provided the effects
of the present invention are not impaired.

15 As described above, the freeze-dried composition of
the invention has a disintegration index of 0.015 or more
and a non-powder cake-1like form and becomes fine
particles having a mean particle diameter of 10 microns

p— o

or less or a fine particle fraction of e upon

16% or more up
20 receipt of an air impact having an air speed of at least
lm/sec and an air flow rate of at least 17ml/sec.

Apreferablefreeze—driedcompositionjj;suchthat,
upon receiving the above air impact, the mean particle
diameter becomes 10 microns or less and preferably 5

25 microns or less or a fine particle fraction of 10% oxr more,




+-erlcu 20 interl eukin-14 receptor, anti-interleukin-15 anti body,
interleukin-15 receptor, interleukin-18 receptor, antl-lntiﬂlgﬁglﬂMQS
anti body, erithropoietin (EPO), erithropoietin derivatives, granulocyte
.colony stinmulating factor (G CSF), granul ocyte nmacrophage 25 col ony
stimulating factor (Gw CSF), macrophage colony | | DEC 2005 48 stinulating
factor (MCSF), calcitonin, insulin, insulin derivatives (LisPro,
NovoRapi d, HOE901, NN-304, etc.), insulintropin, insulin-like growth
factor, glucagon, somatostatin and dﬁ%logs t hereof , vasopressin and 5
anal ogs thereof, anylin, human growth hornone, ' | uteinizing hornone

rel easi ng hornone, follicle stimulating hornone, growth hornone rel easing
factor, pmpafarhplor @ domner enaoiepiralfeehblgr2dthotacive, spidfel et
derived grow h factor, keratinocyte growh 10 factor, epidernmal growth
fact or, nfaibe oplraste gabityh 30 &cbar mdxrai nadér iessple néalldty apbire f act or
ciliary neurotrophic factor, tunor necrosis factor (TNF), TNF receptor,
TNF i nhidste eratrignsBbrnmary geowt.h factor (TGF), hepatocyte growth factor
(HGF), nerve growth 15 factor (NGF), blood stemcell growh factor,
platel et grodth Geaemithed AROWS ur bhic adapt iMBacH P lissydtat fon
factor, bl ood hepatocyte growh factor (S-CSF), FLT3 |ligand antl-platelet
aggr2gatilfe Zenkihi e AnGomRRTL AR drt i BoBy Lifidad. pFés%QR%eﬁs

actlvator and derlv tives thereof, eroxi de dis
is generated by air haviig aIP air speeé orrtu ieast Im/sec

and an air flow rate of at least 17ml/sec.
Specific examples of an air impact include an impact
generated by an air having a speed of 1lm/sec or more,
10 preferably 2m/sec or more, more preferably dm/sec or more
and a still more preferably 1l0m/sec or more. Here, there
is no limitation on the upper limit of the air speed, but
it is generally 300m/sec, preferably 250m/sec, more
preferably 200m/sec and yet more preferably 150m/sec. The
15 air speed is not limited as long as it is arbitrary
selected from.the range extending £from a lower limit to
an upper limit; however, the ranges of 1 to 300m/sec, 1
to 250m/sec, 2 to 250m/sec, 5 to 250m/sec, 5 to 200m/sec,
10 to 200%m/sec cxr 10 to 150m/sec can be given as examples.
20 Examples of the air impact include those generated
by air having an air flow rate of generally 17ml/sec or
more, preferably 20ml/sec or more and more preferably
25ml/sec or more. There is no limitation on the upper

limit of the air flow rate; however, the air flow rate

25 is generally 900L/min, preferably 15L/sec, more




anti sense drugs, i|Imunosuppression agents (for exanple, cyclosporin,
tacrolinmus hydrate, etc.) cancer repressor gene p53, cyst% g&ﬁ;gﬁﬁ?

t ransmenbr ane conductance regulator (CFTR) gene, a-1 antit%@ et

t hronbopoietin 25 (TPO, netastatin, deoxyribonucl ease(Dnase), prolactin, 13
DEC 2005 49 oxytocin, thyrotopin rel easing hornone (TRH), bactericidal
perneability increasing (BPl) protein, and vaccine preparations, for
exanpl e i nfl uenza vaccines, AIDS vaccines, rotavirus vaccines, nalaria
vaccines and 5 tubercul osis vaccines uch as Mb72f. One of these active

i ngredi ents can be used alone, or tw or nore can be used in conbination..
Note that the various peptides above enconpass natural pol ypeptides, gene

reconbi pand s PPLYASPLI Hes e LRAM CRblre Péhesiatad; 40/p@ypeptides and so
on. The freeze-dried conposition of the present invention may conprise the

active ErRgediantywl oPE/sax 19ngeay theeesdaprlotuctMosati sfy the
above-nentioned disintegration index, or a suitable carrier may be m xed
15 in. bpddefiasd of, usheg adlxafloer nateddst not tlamhbtedctdselong
ingredient, there are no particular limtations on the type and anmount of
t he car miseritusesl, sedelcdngd afrote thienatan fecexé-cdrd BaigcEmedsia i bAWprepar ed
by mxing with the active ingredient satisfies the above-nentioned 20
di sint eddanibrt ¢ denp e kieibf fleeveverr t exgmrbenst oL syeht FALHEKI ng
into a fine particle) attained. Specific exanples of the carrier include
include 17ml/sec to 15L/sec, 20ml/sec to 10L/sec,
20ml/sec to 5L/sec, 20ml/sec to 4L/sec, 20ml/sec to
3L/sec and 25ml/sec to 3L/sec.
In principle, there is no particular limitation on
10 the drug used in the present invention, provided it is
a drug that can be used as a powdered inhalation (powdered
inhalation for transpulmonary administration);
nevertheless, synthetic iow-molecular-weight drugs and
high-molecular-weight drugs can be given as specific
15 examples. High-molecular-weight drugs include
physiologically active substances such as proteins,
peptides or polypeptides, antibodies, genes, nucleic
acids, enzymes, hormones and the like.
t
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Moreover, regarding the disease by the drug,
20 both whole body treatment and local treatment can be
envisaged, depending on the case.
Examples of synthetic low-molecular-weight drugs
include, for example, hydrocortisone, prednisolone,

triamcinolone, dexamethasone, betamethasone,

25 beclometasone, fluticasone, mometasone, budesonide,




hydr ophobi ¢ am no acids such as valine, |eucine, isoleucine and
phenyl al ani ne, and salts and am des 25 thereof; hydrophilicrap aci ds
such as glycine, proline, DEC 2005 50 al ani ne, arginine and i20fBci d,
and salts and am des thereof; derivatives of am no acids; and di pepti des,
tripeptides or the |like having two or nore of the sane one or different
ones of the above-nentioned am no acids, 5 and salts and am des thereof.
One of these can be used alone, or t or nore can be used in conbination.
Here, exanples of salts of the amno“acid or peptide include salts with
an alkali netal such as sodiumor potassium or an al kaline earth netal
such as calcium and addition 10 salts with an inorganic acid such as
phosphors &l buitéhmor 1 , hgdrlowdit eriod ,acp door taar ol ganbupa@mbspbinags sul fonic
acid, while exanples of am des include L-Ieucine am de hydrochloride. _
Mor eoverhy @nogiilwr adied eplwarotrbhanen, damdho asfddantd eatbesusaehn as a
carrier. Exanples of such an amno acid include (3-alanine, y-am nobutyric
aci d, hénpstpbgamu@dnt.auri ne. O her exanpl es of carriers include
nnnosaccharldes such as gl ucose;_disaccharides_such as_ saccharose,

mal t ose, | act GXABRAdeE ¢hbl Bie- &iiggs A0hy ebpdrgdigrhl¥s afnhy ol ;
ollgosaccharldes such as_ cycl odextrin; ysacchari des such S dextran 40
and [nnﬁﬁﬁﬁﬁaﬁﬁﬁ?hyﬂPP@-éﬁc@ﬁﬁ?@sﬂéh %@Hﬁﬂ?@?h?FeH8 %ﬂ?ﬁgF C&d fatty

acid sodi um salts such as SOdIU caprate. . One of these canr be
used m(ﬁﬂingPiﬁ% or9 rr]lelc acids, énzymes an Emgﬂgy

include, for example, interferons (a, B, y). interleukins
(for example, interlieukin-1, 2, 3, 4, 5, 6, 7, 8, 9, 10,
11, 12, 13, 14, 15, 16, 17, 18 etc.), anti-interleukin-la

10 antibody, interleukin-1 receptor, interleukin receptor
antagonist, interleukin-4 receptor, anti-interleukin-
2‘ antibody, anti-interleukin-6 receptor antibody,.
interleukin-4 antagenist, interleukin—6'antagonist,
anti-interleukin-8 antibody, chemokine receptor

15 antagonist, anti-interleukin-7 receptor, anti-
interleukin-7 antibody, anti-interleukin-5 antibody.
interleukin-5 receptor, anti-interleukin-9 antibody.
interleukin-9 receptor, anti-inferleukin—lo antibody,

. 1 = » » - - -
tarleukin-10 receptor, anti-interleukin-14 antibod

g

in =1

20 interleukin-14 receptor, anti-interleukin-15 antibody.
interleukin-15 receptor, interleukin-18 receptor,
anti-interleukin-18 antibody, erithropoietin (EPO),
erithropoietin derivatifes, granulocyte colony

stimulating factor (G-CSF), granulocyte macrophage

25 colony stimulating factor (GM-CSF), macrophage colony




25 may be used in conbination. a DEC 2085 51 O the above carriers,

specific exanples of carriers that are preferable for deljyer] e .
active ingredient efficiently into the lungs include hydr%éhééﬁ%ﬁﬁi no

aci ds such as isoleucine, valine, |eucine and 5 phenyl al anine, and salts
and am des thereof; hydrophobic dipeptides such as |eucyl-valine,

| eucyl - phenyl al ani ne and phenyl al anyl -i sol euci ne; and hydr ophobi c
tripeptides such as |eucyl-Ileucyl-Ileucine and | eucyl- |eucyl-valine. Again,
one of these may be used alone, or 19Btwo or nore may be used in

conmbi nation. There are no particular Iimtations on the proportion of the
active ingredient(s) (drug(s)) mxed into the freeze-dried conposition;

never t heliesiu 1 a@XaPp Ifese ©6 ot (18- e8rt)eNtaalel 2ZORUNOr 1hessli W efesabliyy 10ngy 15
or less, nore preferably 5ng or |less, yet nore preferably 2ng or |ess,
parti culdasd yvarafasrabl{ ¥itwr©f NessRaphd fONOE9 QIhereNas® /10 gacti)gul ar
limtations on the mxing proportion of the carrier(s), provided the final
freeze- dmedl intpospihon isedu 5ined e ghowainmehacowoad 291dicsigumgrati on

i ndex; neverthel ess, as a guideline, per 100w % of the freeze-dried
conposi tsicoma t bise ataimgeans ageategld ytheorsod 1 tasbpgeashan A0 %
preferably from 1 to |less than 100w % nore preferably from 10 to | ess

t harf 10ama33 opar tilceraplfy @Emyddabl ynimam 200qwthebormene .25 100w % 1 3

DEC 2005 .
‘ luteinizing hormone releasing hormone, follicle

stimulating hormone, growth hormone releasing factor,
parathyroid hormone, endothelial cell growth factor,
platelet derived growth factor, keratinocyte growth

10 factor, epidermal growth factor, fibroblast growth
factor, brain-derived neurotrophic factor, ciliary
neurotrophic factor, tumor necrosis factor (TNF), TNF
receptor, TNF inhibitor, transforming growth factor
(TGF), hepatocyte growth factor (HGF), nerve growth

15 factor (NGF), blood stem cell growth factor, platelet
growth simulator, naturiuretic peptide, blood
coagulation factor, blood hepatocyte growth factor
(S-CSF), FLT3 ligand, anti-platelet aggregation
inhibiting'monoclonal antibody, tissue plasminogen

20 activator and derivatives thereof, superoxide dismutase,
antisense drugs, immunosuppression agents {for exanmple,
cyclosporin, tacrolimus hydrate, etc.) cancer repressor
gene pb53, cystic fibrosis transmembrane conductance
regulator {(CFTR) gene, -1 antitrypsin, thrombopoietin

25 (TPO), metastatin, deoxyribonuclease (Dnase), prolactin,




52 Note that, in addition to the above-nentioned conponents, the
freeze-dried conposition that is the subject of the present invention nmay
have m xed therein various additives, f or exanple f . or st 413 OEL pagst he
active 5 ingredient(s) in solution before drying, for stabilizing the
active ingredient(s) after drying, or for preventing the active
ingredient(s) fromsticking to the vessel, provided that the
above-nentioned disintegration index s satisfied and the effects of the
present invention are 10 not i npai red4?For exanpl e, the freeze-dried
conposition nmay contain human serum al bumi n, inorganic salts,
surfactants, buffering agents and so on. A wide range of surfactants can
be used,oxpgardiesstayrhiedhen thelyeasenq@rmonnonsurfBRHANts, cationic
surfactants or nonionic 15 surfactants, provided that they are surfactants
t hat ar eagtegriatigadspdrmeakillditnedindreasialg ¢ BE&hpesteda, morid oni ¢
surfactants such as sorbitan trioleate and pol yoxyethylene sorbitan fatty
aci d estepscifyy pxapplrationen tipe swefrtanisfluwen The viakekBedri ed
conposition for use in the invention enconpasses the specific enbodinents
def i ned ATRSt Ha ool 1 @& ngoitieahkr Rg1vae e s 20na l AT s7ec ained @dthosition
for transpul nonary adm nistration having the follow ng properties: 25 (i)
has 2 nordBERFILREkE- ViaeCiBrs 2ughpBE 2698738 (ii) has a disintegration
i ndex of 0.01 r r
dex of 0 Ol%ﬁg g? %hese active ingredients can be used alone,
or two or more can be used in combination. Note that the
various peptides above encompass natural polypeptides,
gene recbmbinant polypeptides, chemically synthesized
10 polypeptides and so on.

The freeze-dried composition of the present
invention may comprise the active ingredient alone, as
long as the end products satisfy the above-mentioned
disintegration indek, or a suitable carrier may be mixed

i5 in. In the case of using a carrier in addition to the active
ingredient, there are no particular limitations on the
type and amount of the carrier used, so long as the final

freeze-dried composition prepared by mixing with the
active ingredient gatisfies the above-mentioned
20 disintegration index, and the effects of the present
invention (making into a fine particle) attained.
Specific examples of the carrier include
hydrophobic amino écids such as valine, leucine,

isoleucine and phenylalanine, and salts and amides

25 thereof; hydrophilic amino acids such as glycine, proline,




and (iii) beconmes fine particles having a nean particle dianmeter of 10
mcrons or less or a fine particle fraction 5 of 10% or nore; @%dﬁgﬁ)pt
of an air inpact having an air speed of at |east |nlsec andisah iad W
rate of at |east 17ml/sec. 202. The freeze-dried conposition according to
Item 201, wherein the disintegration index is 0.02 or 10 nore. 203. The
freeze-dried conposition according to item 201, wherein the disintegration
index is 0.015 to 1.5. 204. The freeze-dried conposition according to 15
item 201, becoming fine particles havPflg a nmean particle dianmeter of 10
mcrons or less or a fine particle fraction of 10% or nore upon receipt of
an air inpact having an air speed of at |east 2msec and an air flowrate

of at |gaghib@fl/a%65in28L82d JheddReées i h¢dasanpasicls aRAamaraifg to
item 201, becoming fine particles having a nmean particle dianmeter of 10

m crons ehekesst oraarfiviet peeld € Amasld Aiciah ;1Q0p@r dipled tip@ssrecei vi ng
an air inpact having an air speed in a range of 1 to 300m sec and an air
flow rateripepfidésl @astt HEnlikec. hddibgCt2095% H4mdee dhetheeezendari ed
conposition according to item 201, becom ng fine particles having a nean
parti cl eondi aned £f fefrellt mme snst drhé edsove -mehitncopadt anlie o pgdtdHn
5 and salts and amides thereof. One of these can be used
alone, or two or more can be used in combination. Here,
examples of salts of the amino acid or peptide include
salts with an alkali metal such as sodium or potassium
or an alkaline earth metal such as calcium, and addition
10 salts with an inorganic acid such as phosphoric acid or
hydrochloric acid or an organic acid such as sulfonic acid,
while examples of amides include L-leucine amide
hydrochloride.
Moreover, an amino acid other than an a-amino acid
i5 «c¢can be used in as a carrier.'Examples of such an amino
acid include fB-alanine, y-aminobutyric acid, homoserine
and taurine. Other examples of carriers include
ﬁonosaccharides such as glucose:; disaccharides such as
saccharose, maltose, lactose and trehaiose: sugar
20 alcohols such as mannitol; oligosaccharides such as
cyclodextrin; polysaccharides such as dextran 40 and
pullulan; polyhydric alcohols such as polyethylene
glycol; and fatty acid sodium salts such as sodium caprate.

One of these carriers may be used alone, or two or more

25 may be used in combination.




of 10% or nore upon receipt of an air inpact having an 5 air speed of at
| east I msec and an air flowrate of at |east 20m /sec. 207. The
freeze-dried conposition according to item 201, becom ng fa @@Epaﬂﬁ cles
having a nean particle dianmeter of 10 microns or less or a fine particle
fraction 10 of 10% or nore upon receiving an air inpact having an air
speed of at least 1nfsec and an air flowrate in a range of 17ml/sec to
15L/sec. 208. The freeze-dried conpo;% ion according to item 201, becom ng
fine particles having a nean particl 15 dianeter of 5 microns or |ess or
a fine particle fraction of 20% or nore upon receiving an air inpact. 209.
The freeze-dried conposition according to item 201, containing a synthetic
| ow nol ecul ar Odethlet abdrmegcas mireast ispe chdriedesam@De 8 IOF cHwerieesze-dri ed
conposition according to item 201, containing a high-nol ecul ar-wei ght drug
such ashaprateiprefiepgileefor ddkivicheing tHre et iwe ingreidéant 211.
The freeze-dried conposition according to 25 item 209, containing a
synt het ie€ § bod pditden| dptweitghe 18nREC Pnod W dividraPholelgeGmino
i ngredient, and at |east one selected fromthe group consisting of am no
aci ds, @FkPti gusch 25 fenieesingnd Catdngri deruadng @rtier. 212. The
freeze-dried conposjtion according tq 5 item 210, c n:gig ng a . .
ydrcdphobic

hi ghﬁ mlpéﬁﬂﬁtg\k@wedrﬁﬁdsﬁeplts and amides thereof;

dipeptides such as leucyl-valine, leucyl-phenylalanine
- and phenylalanyl-isoleucine; and hydrophobic
tripeptides such as leucyl-leucyl-leucine and leucyl-
leucyl-valine. Again, one of these may be used alone, or
10 two or more may be used in combination.

There are no particular limitations on the
proportion of the active ingredient(s) (drug(s)) mixed
into the freeze-dried composition; nevertheless,
examples of the content are 20mg or less, preferably 10mg

15 or less, more preferably 5mg or less, yet more preferably
2mg or less, particularly preferably lmg or less.

Moreover, there are no particular limitations on the

mixing proportion of the carrier(s), provided the final

Froaw
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ied composition satigfies the above-mentioned

20 disintegration index; nevertheless, as a guideline, per
100wt% of the freeze-dried camposition, the range is
generally from 0.1 to less than 100wt%, preferably from
1 to less than 100wt%, more preferably from 10 to less
than 100wt$%, particularly preferably from 20 to less than

25 100wt?,




as a protein, a peptide or the Iike as the active ingredieg g @E | east
one selected fromthe group consisting of amno acids, dip &tﬂ 532

tripeptides, and saccharides as a carrier. 10 213. The freeze-dried
conposition according to item 211, containing a synthetic

| ow nol ecul ar-wei ght drug as the active ingredient, and at |east one
selected fromthe group consisting of hydrophobic am no acids,

hydr ophobi-c di pepti des, and hydrophobic tripeptides as 15 the carrier.
214. The freeze-dried conposition accefding to item 212, characterized by
contai ni hg a high- nol ecul ar-wei ght drug such as a protein, a peptide or
the 11111C, as the at.t and a at 1. 104.j+ L one 0Glevt e d | Ve

i ngredi ent, 2Qid€@Mmthka: gr DHp aG@iSt $6hng of t hyg datphobt meart honadi ds,

hydr ophobi ¢ di pepti des, and hydrophobic tripeptides as the carrier. 215.
The freazemgoinet £onpadid i Hneacecrdr hgdt conpesi2din bbhag ai svatbe- sol ubl e
conposition. 25 216. The freeze-dried conposition according to 13 DEC 2005
56 it em20tjecdnted nilng preisegle dovendfiem meyihave myixefehherZim The
freeze-dried conposition according to item 201, being a freeze-dried
conposi tYanipers adaiwhvpel. nbazrgxamale §t0rla15|t@biqh%f?ﬁg‘lﬁ ke 8o 9i1g

properties:
5 ingredient(s) in solution before drying, for stabilizing

the active ingredient(s) after drying, or for preventing
the active ingredient{(s) from sticking to the vessel,
provided that the above-mentioned disintegration index
is satisfied and the effects of the present invention are

10 not impaired. For example, the freeze-dried composition
may contain human serum albumin, inorganic salts,
surfactants, buffering agents and so on. A wide range of
surfactants can be used, regardless of whether they are
anionic surfactants, cationic surfactants or nonionic

15 surfactants, provided that they are surfactants that are
generally used in medicines. Preferable examples are
nonionic surfactants.such as sorbitan trioleate and
polyoxyethylene sorbitan fatty acid esters (for example
Tween type surfactants).

20 The freeze-dried composition for use in the
invention encompasses the specific embodiments defined
in the following items 201 to 220:

201L. A freeze-dried composition for transpulmonary

administration having the following properties:

25 (i) has'a non~powder cake-like form,




(1) has a non-powder cake-like form (ii) has a disintegraﬁg%qwgqgﬁmsin a
range of 0.015 to 1.5, and 10 (iii) becones fine particles ha mean
particle diameter of 10 mcrons or less or a fine particle fraction of
10% or nore upon receiving an air inpact having an air speed in a range of
1 to 300msec and an air flowrate in a range of 17ml/sec to 15L/sec. 15
218. The freeze-dried conposition according to item 217, wherein the
disintegration index is 0.02 to 1.0. 219. The freeze-dried conposition
according to item 217, wherein the ai?3speed is 1 to 250nm sec. 22v. 110
freeze dried conposition according tor - - 20 item 217, wherein the air
flowrate is 20nl/sec to 10./sec. (3) Dry powder inhal ation system for

transpul nonary i iadmakstr atil ©0n Teg rdH v FAWEIRIdd 0 hak abi. oL SVt efbires,
transpul nonary 25 administration of the present invention is a systemthat
13 DEC 200436 57 conbines a freeze-dried conposition having a conposition
such that, by applying an air inpact to the freeze-dried conposition which
exi sts in a ndrd-igpolwdezcénem fdniepdicehclercbaeringed nienn vastélcland not
subj ected to processing 5 such as pulverization, the freeze-dried
conposi digmedspar bf hfdeicmon s ione ligars oot est hae pgrd ineha fraacitdlon
dianeter of 10 microns or less or a fine particle fraction
5 of 10% or more upon receipt of an air impact having an
air speed of at least lm/sec and an air flow rate of at
least 17ml/sec.
202. The freeze-dried composition according to
jtem 201, wherein the disintegration index is 0.02 or

10 more.

203. The freeze-dried composition according to
item 201, wherein the disintegration index is 0.015 to
1.5.

204, The freeze-dried compesition according to

15 item 201, becoming fine particles having a mean particle
diameter of 10 microns or less or a £fine particle fraction
of 10% or more upon receipt of an air impact having an
air speed of at least 2m/sec and an air flow rate of at
least 17mi/sec.

20 205. The freeze-dried composition according to
item 201, becoming fine particles having a mean particle
diameter of 10 microns or less or a fine particle fraction
of 10% or more upon receiving an air impact having an air

speed in a range of 1 to 300m/sec and an air flow rate

25 of at least 17ml/sec.




of 10%or nore in the vessel, and a inhaling device conprising prescribed
means. According to this dry powder 10 inhal ation systen1qu t@@ﬁ%ﬁ L nonary
adm nistration, a wuser himherself can prepare the freeze- 3i

conposition which has been provided in a non-powder form into a powdered
preparation conprising fine particles having a nean particle dianeter of
10 mcrons or less or 15 a fine particle fraction of 10% or nore, which is
a preparation suitable for transpulngaary adm nistration, at the tinme of
use (the time of inhalation) , and adm™nister (take),the powdered
preparation. To obtain the effects of the dry powder inhalation 20 system
for transpul nonary adm nistration effectively, it 1is inportant to select
the conpositi i ®f tHeef fageezegrdrtiedonporpoisditiehe aaparidigideviee, the
vessel and so on appropriately. As the inhaling device, it is preferable
to adoptiBeevPle O&GFATERAgILRaRAET 6L B hayi Ry Ry BeaRi Parfdecte (or
means foyr, introduci air) and 13 DEC 2005 58 0 neans for discharging fine
parti cl eil?‘BPtr?é%ﬁsg]g&rmlé’d?ﬁ‘h? QB SRS BT ihhdng PEHLIPhewhFeRr IR neans
for intc; dgsi%n air gﬁrreans 0)_air Jis in%roducepl into (inflow). a vessel
whi ch hdlise$ hE® ndRC pEWHE2T of AR e dr 280 35- coMBEST i DAVARS 1R
freegze-dri ed Siti I | veri,zed, into fine.part)cles_using.t i npact
(] etg p?é[eislgu?g%r% (#leggi ?‘%taﬁsg‘f ﬁrgést?ecena?%t?gdﬁé‘é:d fltin 0 f?ll‘tlgvm igﬁt o) the
vessel , podsihengiRg the neans 0 for discharging fine particles, the
dri ed powder conposition

207. The freeze-dried composition according to
| jitem 201, becoming fine ﬁarticles having a mean particle
diameter of 10 microns or less or a fine particle fraction

10 of 10% or more upon receiving an air impact having an air
speed of at least lm/sec and an air flow rate in a range
of 17ml/sec to 15L/sec.

208. The freeze-dried composition according to
item 201, becoming fine particles having alneah‘particle

15 diameter of 5 microns or less or a fine particle fraction.
of 20% or more upon receiving an air dimpact.

209. The freeze-dried composition according to
item 201, containing a synthetic low-molecular-weight
2ag an active ingreaedient.

20 210. The freeze-dried composition according to
item 201, containing a high-molecular-weight drug such
as a protein, a peptide or the 1like as an active
ingredient.

211. The freeze-dried composition according to

25 item 209, containing a synthetic low-moclecular-weight




10 made into fine particles by neans 0 is discharged from the vessel.
Then, the fine particles are directly admnistered to a $§r@gg&@ﬂﬁgarrpl e
of such device is the dry powder inhaler of the invention nentioned '
earlier. Moreover, the 15 freeze-dried conposition nmentioned earlier is a
suitable exanple of a freeze-dried conposition that can easily be nade
into fine particles through an air inpact (jet pressure) of external air
introduced into (flowwng into) .. _ an air inpact (me ans g --r-- - the
vessel by the means i fovy. applying 2® for introducing air) of the
above-nenti oned device. The dry powder inhal ation system suitable for
transpul nonary adm ni stration according to the invention includes a vessel
housi ngdithey fasetzlee daced voonnogi-¢ R n10f 4@ 4 BvEShienoand s Xy tpander

i nhal er of the invention 25 used in conbination at the tinme of inhalation.
I n ot hefrki@ DBE 2005up9 cwmslsstiimgy dof povides acHalsi i anpyst efdeaf, t he
invention, at |east when used for inhalation, conprises the vessel

housi ngtier¢ptddeslr i addcamposhairdded abea nmvantiemr.and the dry powder
i nhal er of the invention. 5 According to the systemof the invention, by

i ntroduci ng aff % nt henefvesse - xigd t FOMP9s pévigar aiavardinidor tappl yi ng
an ajr inpact_having an air speed of at least Imsec and an air flowrate

of a |&d&m 1Pt iAR T redrhohr med eoupasiWohohk Grgestel a dry

as a protein, a peptide or the like as the active
ingredient, and at least one selected from the group‘
consisting of amino acids, dipeptides, tripeptides, and
saccharides as a éarrier.

10 213. The freeze-dried composition according to
item 211, containing a synthetic low-molecular-weight
drug as the active ingrédient, and at least one selected
from the group consisting of hydrophobic amino acids,
hydrophobic dipeptides, and hydrophobic tripeptides as

15 the carrier.

214. The freeze-dried composition according to
item 212, characterized by containing a high-
molecular-weight drug such as a protein, a peptide or the

LA} T o
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igredient, and at lesast one se lecoted
20 from the group consisting of hydrophobic amino acids,
hydrbphobic.dipeptides, and hydrophobic tripeptides as
the carrier.
215. The freeze-dried composition according to
item 201, being a water-soluble composition.

25 216. The freeze-dried composition according to




10 powdered preparation having a particle size suitable for transpul nonary
adm ni stration can be obtained. Furthernore, the system al I?
transpul nonary admnistration of the obtained dry powdered ?f@@ ngg)n
directly to a user by inhalation. Therefore, the dry powder 15 inhalation
system for transpul nonary adm nistration of - the invention is a systemfor
produci ng a dry powdered preparation suitable for transpul nonary
adm nistration and, at the sane ting, a systemfor transpul nonarily
adm nistering the a. dry powder preparation to a user. 20 The dry powder
i nhal ati on system for transpul nonary adm nistration of the invention
enconpasses the specific enbodinents defined in the following itens 301 to
322: 39temA drylpowdemtiadminbi o systmgileor d2G ¢ r apEpubpon&qtive
adm ni stration, using a conbination of: 13 DEC 2005 60 (1) a vessel housing
a freezengmestiiendnposition that contains a single dose of an active
ingredient, and has: (i) a non-powder cake-like form (ii)_a
di si nt egr ati oAl7ndekhef dreezendrbed SommrPgitipna BFEHHEYNEr HBconi ng
fine particles havi n% a nmean particle dianmeter of 10 mgcyons or_less or a
fine pattedl e PPdoti oReEMA0YPor HBRE AHORE LELei vFARP O ST P D nphRF havi ng
an air speed of _at |east inisec, agd Q0 an 21i1r flowr tg o Tlclv?fﬁ%
17 seb L agfiP ¢ dpoRafyi cBIG M T 5FAS Hfinst 2YE4ES e appPying
_properties:
(i) has a non-powder cake-like form,
(ii) has a disintegration index in a range of 0.015
to 1.5, and
10 (iii) becomes fine particles having a mean particle
diameter of 10 microns or less or a fine particle fraction
of 102 or more upoh receiving an air impact having an gir
speed in a range of 1 to 300m/sec and an air flow rate
in a range of 17ml/sec to 1l5L/sec.
15 218. The freeze-dried composition according to
item 217 , wherein the disintegration index is 0.02 to 1.0.
219. The freeze-dried composition according to
item 217, wherein the air speed is 1 to 250m/sec.

s W aY mMis + -
220, "The freeze-dried co

mposition according to

20 item 217, wherein the air flow rate is 20ml/sec to 10L/sec.

(3) Dry powder inhalation system for transpulmonary
administration
The dry powder inhalation system for transpulmonary

25 administration of the present invention is a system that




said air inpact to the freeze-dried conposition in said vessel, and neans

for discharging the powder-form freeze-dried conposition thag @ﬁ@éam§n
made into fine 15 particles. 302. The dry powder inhal ation syste r

transpul nonary adm ni stration according to item 301, wherein the vesse

and the device are used in conbination at the tinme of inhalation. 20 303.
The dry powder inhalation systemfor transpul nonary adm nistration
according to item 301, wherein the djsintegration index of the
freeze-dried conposition is 0.02 or nore. 304. The dry powder inhalation
system for 25 transpul nonary adm ni stration according to item 301, 1 3 DEC
2005 61 wherein the disintegration index of the freeze-dried . osition

is in aCPRREF ®.IFSeEs £ '.e@(%‘?“‘?ﬁé%V%&ﬂi\é}npnﬂa?%wpﬁ’ﬁ]gonggm f or
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a range of" 1 sec and an air flow rate o ast 17m/sec. 307.

The sdryspdels i\l a1y h 8YsheMhY freeze-dried composition can

be made into fine particliles having a mean particle
diameter of 10 microns or less or a fine particle fraction
of 10% or more in the vessel, and a inhaling device
comprising prescribed means. According to this dry powder
10 inhalation system for transpulmonary administration, a
user him/herself can prepare the freeze-dried
composition which has been provided in a non-powder form
into a powdered preparation comprising fiﬁe particles
having a mean particle diameter of 10 microns or less or
15 a fine particle fraction of 10% orxr more,'which is a
preparation suitable for transpulmonary administration,
at the time of use (the time of inhalation), and administer
{take) the powdered preparation.
To obtain the effects of the dry powder inhalation
20 system for transpulmonary administration effectively, it
+ is important to select the composition of the freeze-
dried composition, the inhaling device, the vessel and
so on appropriately. As the inhaling device, it 1is
preferable to adopt a device comprising() means for

25 applying an air impact (or means for introducing air) and




transpul nonary adm ni stration according to item 301, 15 wherein the air

I npact of (iii) is generated by air having an air speed of-ﬁ% BE@%@ nl sec
and an air flowrate of at |east 20nm /sec. 308. The dry powder T nhal ati on
systemfor admnistration according to item 301, tra,.spulnon..ry 20
wherein the air inpact of (iii) is generated by air having an air speed of
at least Infsec and an air flowrate in a range of 17m/sec to 15L/sec.
309. The dry powder inhalation systemfor transpul nonary adm nistration
according to item 301, 25 wherein t? freeze-dried conposition has a
property of 1 3 DEC 2005 62 becom ng fine particles having a nean particle
dianeter of 5 microns or less or a fine particle fraction of 20% or nore

upon re@einawt 2 raidibEpagigisdOosithe gaytpowes (ohalwéane Testemfor 5
transpul nonary adm ni stration according to item 301, wherein the
freezeaimedicmuosnti dry chnhailast on $ynt het wbhilcdw nbiremd ams wEioght drug as
the active ingredient. 311. The dry powder inhalation systemfor 10
t r ans pul non ady caid rd St r{aié ansdbdoadimg st bn trerdBO4d imher einfiioar )
freeze-dried conposition contains a high- nol ecul ar-wei ght drug such as a
protei i eepeptli ddrbeht houdekeths piog pevden Pl émeere2dThed dry
powder inhal ation system for . . '
b composition and the freeze-dried composition is
pulverized into fine particles using the impact (jet
pressure) of the air that has been introduced into (flowed
into) the vessel, and then, using the means @ for
discharging fine particles, the dried powder composition
10 made into fine particles by means @ is discharged f£rom
the vessel. Then, the fine particles are directly
administered to a user.
An example of such device is the dry powder inhaler
of the invention mentioned earlier. Moreover, the
15 freeze-driedcompdsitionnmntionedearlierisaisuitable
example of a freeze-dried composition that can easily be
made into fine particles through an air impact (jet
pressure) of external air introduced into (flowing into)

the vessel by the means an air impact {(means
20 for introducing air) of the above-mentioned device.
The dry powder inhalation system suitable for
transpulmonary administration according to the invention
includes a vessel housing the freeze-dried composition

of the invention and a dry powder inhaler of the invention

25 used in combination at the time of inhalation. In other




15 transpul nonary administration according to item 310, wherein the
freeze-dried. conposition contains a synthetic |ow nol eculﬁr@ \Mmlmggirug
as the active ingredient, and at | east one selected fromthe group
consisting O am no acids, dipeptides: trineptides , and 20 saccharides as
a carrier. 313. The dry powder inhalation systemfor transpul nonary

adm ni stration according to item 311, wherein the freeze-dried conposition
contai ns a hi gh- nol ecul ar - wei ght drug such as a protein, a peptide or the
25 li ke as the active ingredient, and 2t least one selected 13 DEC 2005 63
fromthe group consisting of am no acids, dipeptides, tripeptides, and
saccharides as a carrier. 314. The dry powder inhal ation system for

t ranspulwmondsy thei aryt pawvider dedoa Hand dro sivtseine B 12f t e vilver en h iohe,
freeze-dried conposition contains a synthetic | ow nol ecul ar-wei ght drug as
t he actidfe Leagtedihan used fon dahabasd isyl ecrenpiigm s hehgrvag seohsi sting
of hydrophobi c am no_aci ds, hydrophobic dipeptides, and hydrophobic

tri pept HRIES 48 9t hBechreege - dpigfcompo st {ipawa &r thanbruendd o &g f o
transpul nonary adm niistration_according to item 313, wherein the ‘
freeze- dritediESNHRRY RSN IR APRS %thgﬁ‘- IRy @R EASL wei ght drug such as a

protgin, a peptide qr. the_ Ii as the activ&iﬁ:redi_ent, %nd at Ibeast one
sel etted 15 f VRELFDuF Tordt St i FHS 5 Thy §Fop c T "Bt a&™s, PY

derOthH{fghgg{ﬂ8e§i§m9n@G“QﬁQ0%éggg&pﬂ%Eg%sfﬁé dry powder
inhaler for applying an air impact having an air speed
of at least 1Im/sec and an air flowrate of at 1east 17ml/sec
to the ffeeze—dried composition in the vessel, a d4dry
10 powdered preparation having a particle size suitable for
transpuimonary administration can be obtained.
Furthermore, ‘the system allows franspulmonary
administration of the obtained dry powdered preparation
directlytoaauserbyinhalation.Therefore,thedrypowder
15 inhalation system for transpulmonary administration of
the invention is a system for producing a dry powdered
preparation suitable for transpulmonary administration and,
at the same time, a system for transpulmonarily
adminigtering the dry powder preparation to a user.
20
The dry powderx inhalation system for transpulmonary
administration of the invention encompasses the specific
embodiments defined in the following items 301 to 322:
301. A dry powder inhalation system for

-25 transpulmonary administration, using a combination of:




the carrier. 316. The dry powder inhal ation systemfor x.rat '~ em ...
_, tTanSplliill (J 11Q ~y adw i its,.a~iGa accordingt o i} D 20080
wherein the freeze-dried conposition is a water-soluble conposition. 317.
The dry powder inhalation systemfor transpul nonary adm nistration
according to item 301, wherein the device is: 25 i) a dry powder inhaler
for transpul nonary DEC 2005 64 adm ni stration, being a device used for
making a freeze-dried conposi-tion that has been housed in non- powder form
in a vessel into fine particles, and®Qadninistering the resulting fine
particles to a user by 5 inhalation, conprising a needle part having an
air jet flow path, a needle part having a discharge flow path, air
pressur e- f eedi Ny aRdsséDhdesdnrgadireenes dhtediconpo s iffigwn gdtat of sai d
needl e part, and an inhalation port that 10 communicates with the discharge
fl ow patbnehises ch nebnpee garde cahdchaebiver ingr &yipsitngadchdtds ut ed such
that a stopper that seals up said vessel is pierced by said needle parts,
t hus communi cati (g } he aionjeewflleaw pakh-dridke hECXH .di scharge flow path
with the inside of said vessel, and air is jetted into said vessel through
said air jet flofii) a disintegration index of 0.015 or more, :
5 and
(iii) a property of becoming fine particles

having a mean particle diameter of 10 microns or less oOr

a fine particle fraction c¢f 10% or more upon receiving

an air impact having an air speed of at least lm/sec and

10 an air flow rate of at least 17ml/sec; and

(2) a device comprising means capable of applying
said air impact to the freeze-dried composition in said
vessel, and means for discharging the powder-form
freeze-dried composition that has been made into fine

15 particles.

302. The ary powder inhalation system for
transpulmonary administration according to item 301,
wherein the vessel and the device are used in combination
at the time of inhalation.

20 " 303. The dry powder inhalation system for
transpulmonary administration according to item 301,
wherein the disintegration index of the freeze-dried
composition is 0.02 oxr more.

304. The dry powderx inhalation system for

25 transpulmonary administration according to item 301,




path using said air pressure-feeding neans, thus pulverizing said
freeze-dried conposition into fine particles by the inpacf 3oBEEh2ghet t ed
air, and discharging 20 the fine particles obtained fromthe inhalation
port via said discharge flow path, or ii) a dry powder inhaler for

transpul nonary adm nistration, being a device used for making a
freeze-dried conposition that has been housed in non 25 powder formin a
vessel into fine particles, and 9 3 QEC 2005 65 administering the resulting
fine particles to a user by inhalation, conprising a needle part having a
suction flow path, a needle part having an air introduction flow path, and
5 an inhalation port that communicates with said suction flow path, and
char actehiezedi by thes ndiscdmsteomeddisuclindex, of nthesthreezs vht thda
stopper sealing up said vessel has been pierced by said needle parts,

t hr oughceom@dhhiiam ohs 1dnpriessangeofof he - Qdeéx tej X-isn_sai d vessel is
inhaled from said inhalation port, and at the sane tinme outside_air flows

into said ves38P, alh§ ne§&di vePHM&Tr e, 18R EAF ORai FEF el nt rH8Gct i on

flow path, and as a result_said freeze-dried c osition,[s._pu rized
i nto PiEEaI%‘%%FF'PaBeEYb?Q%HFﬁ&a‘&t%‘PHt%CEPF%EIP '%&i#eé{‘ﬁdéﬁé fine

e ol e D e LAEUI0EY, (AT 18 oL oL ikonaly sald
an air speed‘of at least 2m/sec and an air flow rate of
at least 17ml/sec.

306. The dry powder inhalation system for.
transpulmonary administration according to item 301,
10 wherein the air impact of (iii) is genefated by air having
an air speed in a range of 1 to 300m/sec and an air f£low
rate of at least 17ml/sec.
307. The dry powder inhalation system for
transpulmonary administration according to item 301,
15 wherein the air impact of (iii) is generated by air having
‘an air speed of at least 1lm/sec and an air flow rate of
at least 20ml/sec.
308. The dry powder inhalation system fbr
transpulmonary administration according to item 301,
20 wherein the air impact of (iii) is generatéd by air having
an air speed of at least Im/sec and an air flow rate in
a range of 17ml/sec to 15L/sec.
309. The dry powder inhalation system for

transpulmonary administration according to item 301,

95 wherein the freeze-dried composition has a property of




i nhal ation systemfor _ s transpuinonary aduinistra+-~~to,. sgcor cb%ng to
item'217 A 20 the device, using the dry powder i nhaler codiﬁi 6923 a

hol der part for holding a vessel that is sealed up with a stopper and
houses a freeze-dried composition in a non-powder cake-like formthat wll
be made into fine particles upon receiving an air inpact, 25 neans for
applying an air inpact to said freeze 13 DEC 2005 66 dried conposition in
sai d vessel, and sucking said freez%ﬁpried conposition in a powder-form
that has been nmade into fine particlés by the air inpact out fromsaid
vessel, 5 a needle part having a suction flow path for sucking said
freeze-dried conposition out fromsaid vessel, and an air introduction

f1 ow patdcboringtf boecpag bledege havingnaomeadind PAassEF L eadd @@ b por t
that conmmunicates with said suction 10 flow path of said neeqc;li%]e (ﬁ)grt, a
gui de paft 5f Bl GRAWENGTsdi’E MoPHeR Fdme i PAthd clitraqriodt ivh of °said
needl e part, a hol der operating part that has a nmechanismpart for, when
sai d ve2EeMRe hBP@MyreGPd Mol ¥k 3FardiT 1BBARGnci ng the vessel towards a

RGBT RN kot SRR S IR e S

Sep%mﬂgrggéﬁﬁfgg%hfg % mfgfg%rgffghaﬁgcg§%¥§§tE% item 301,
‘wherein the freeze-dried composition contains a
synthetic low-molecular-weight drug as the active
ingredient.

311. The dry powder inhalation system for

10 transpulmonary administration according to item 301,
wherein the freeze-dried composition contains a high-
molecular-weight drug such as a protein, a peptide or the
like as the active ingredient.

| 312. The dry powder inhalation system for

15 transpulmonary administration according to item 310,
wherein the freeze-dried. composition contains a
synthetic low-molecular-weight drug as the active
ingredient, and at least one selected from the group
consisting of amino acidg, dipeptides. tripeptides, and

20 saccharides as a carrier.

313. The dry ©powder inhalation system for
transpulmonary administration according to item 311,
wherein the freeze-dried composition contains a high-
molecular-weight drug such as a protein, a peptide or the

95 like as the active ingredient, and at least one selected




and an operator that operates the nechanismpart, and is 2{) concs;;ﬁ' hgt ed
such that said operating nenber can be operated with a fo 3EG=A0Br t han
the force necessary for the mechanismpart to pierce the stopper of the
vessel wth said needle part, and a housing that supports said needl e part
and is 25 for providing said suction port, said guide part and said 13 DEC
2005 67 hol der operating part, and constituted such that, in a state in
whi ch said stopper has been pierced by said needle part to conmunicate
the suction flow path and the air 5 it roduction flow path of said needle
part with the inside of said vessel and position the tip of the air
introduction  flow path at said freeze-dried conposition, through the
i nhal at FeRnPrersUigedipacéitdislind ofakthivessetis, idbpked faes said
suction port, and air 1s made to flow 10 into said vessel through the air
i ntroduttti@eptowepat handt kisc ApAiidigs adsaar dapesért.o the freeze-dried
conposition in said vessel. 319. The dry powder inhalation systemfor
t ranspul nonar $14dm Mhet r alicgn apoerding timhabakt3®h  Hysksémg afor
conbination of: (1) a vessel housing a freeze-dried conposition that
cont ai nsransi pigl moadesey ofadmindsitvea thgnedieperdamdy hge: itep a3 hédm- powder
cake-like form ,.. Qd jllltegrt:on index range of n.015 .

b wherein the freeze-dried composition contains a

synthetic 1low-molecular-weight drug as the active
ingredient, and at least one selected from the group
consisting of hydrophobic amino acids, hydrophobic
dipeptides, and hydrophobic tripeptides as the carrier.
10 315. The dry powder inhalation system for
transpulmonary administration according to item 313,
wherein the freezejdried composition contains a high-
molecular-weight drug such as a protein, a peptide or the
like as the active ingredient, and at least one selected
15 from the group consisting of hydrophobic amino acids,
hydrophobic dipeptides, and hydrophobic tripeptides as

the carrier.
316. The dry powder inhalation system for

transpulmconary adminis

rt

P .
tion to 4

t

ra em 201,
20 wherein the freeze-dried composition is a water-soluble
composition.
317. The dry powder inhalation system for
transpulmonary administration according to item 301,
wherein the device is:

25 i) a dry powder inhaler for transpulmonary




~11J LLI I.ylU1 aayua. .. .. p.. - 20to 1.5, and (ii| a property of
becoming fine particles having a nean particle dianeter Fgﬁ@.ns or
|l ess or a fine particle fraction of 10% or nore upon recel pt 0 ai
| npact having an air speed in a range of 1 to 300msec 25 and an air flow
rate in a range of 17ml/sec to 15L/sec; 1 3 DEC 2005 68 and (2) a device
conpri sing neans capable of applying, said air inpact to the freeze-dried
conposition in said vessel, and neang for discharging the powder-form5
freeze-dried conposition that has been made into fine particles. 320. The
dry powder inhalation systemfor transpul nonary adm nistration according
to itemg wherein the disintegration index is 0.02 to 1.0. 10 321. The
dry powd F‘H%}%Fﬁﬁt&rp%ystEﬁﬂfr’cﬁ 2 r HRPHFon AL Adnf RSt Mk BAdacBor di ng
to ite 319, \/\gere the air s eed is 1m£_lo 250m se¢. 322. The drx powder
i nhal at Bﬁefy% C?V‘Rﬁ’?p’u? Rarty4H ﬁlssttF%?Po#%%%iidi% Y01t em 319,
15 Wner§ e a%{) }‘nlowratels 20 /sectto }(_]4) t hod of
manuf ackuring a dfy™powder 8d Frharati of °l\/b ézﬂfer p? & Bt #hdenti on
rel ates u r aration

alfhaf AL UGN, 6 ARULL BCY 02200 ROUeL 29 SRRt o 69

conpri ST ng |ne par es WI a par
tragspul gRRAry+ adpi ni stration (dry povvdered

comprising a needle part having an air jet flow path,
a needle part having a discharge flow path, air
pressure-feeding means for feeding air into the air jet
flow path of said needle part, and an inhalation port that
10 communicates with the discharge f£flow path of said needle
part,
and characterized by being constituted such that a
stopper that seals up said vessel is pierced by said needle
parts, thus communicating the air jet flow path and the
15 discharge flow path with the inside of said vessel, and
air is jetted into said vessel through said air jet flow
path wusing said air pressure—feeding means, thus
pulverizing said freeze-dried composition into fine
particles by the impact of the jetted air, and discharging
20 the fine particles obtained from the inhalation port via
said discharge f£low path, or
ii} a dry powder dinhaler for transpulmonary
administration, being a device used for making a
freeze-dried composition that has been housed in non-

256 powder form in a vessel into fine particles, and




preparation for transpul nonary adm nistration) by inhalation, by nmaking a
freeze-dried conposition that has been housed in a non-?}%vﬁi@rﬁﬁf Qi in a
vessel into fine 25 particles. The manufacturing nmethod can be i npl enented
113 DEC 2005 69 in the vessel housing the non-powder formfreeze-dried
conposition by applying a predetermined air inpact. Specifically, the

met hod of manufacturing the dry powder preparation of the invention can be
carried out by 5 applying an air inpact having an air speed of at |east

| msec and an air flowrate of at |e&t 17ml/sec to the above-mentioned
non- powder formfreeze-dried conposition of the invention. Thereby, the
non- powder form freeze-dried conposition can be made into a dry 10

powder ega i §Ras 84 e 3V §0r 8sBAN PG £ i flee pdiraiet Be softo B0 wear s or

| ess, preferably 5 microns or less or a fine particle fraction of 10% or
nore, pighanaidyorQ% or nore, nore preferably 25% or nore, and still nore
preferably 30- or nore. The nethod of applying the air inpact to the 15
freeze-dri ed compasiging a sewdlki parédhakdney ersuchd omfdaw paiith oned dry
powder inhaler of the invention is preferably used. It is preferable that
t he nanafmeedliegarthbawiengi apl edentiett bydugtricouct hgvapatcapidle of
applying the 20 above-described air inpact to a freeze-dried conposition
int & thenyvasde lagdoimP ar fofhdnwdepmuuad:aa e fed 1 tdbpadft FEFEHYR net hod
of manufacturi ng the dry powdered preparation of the invention is

char act tP¥edath,

and characterized by being constituted such that,
'in a state in which a stopper sealing up said vessel has
been pierced by said needle parts, through the inhalation
10 pressure of the user, air in said vessel is inhaled from
said inhalation port, and at the same time outside air
flows into said vessel, at a negative pressure, through
said air introduction flow path, and as a :esult said
freeze-dried composition is pulverized into fine
15 particles by the impact of the air flowing in, and the
fine particles obtained are discharged from the
inhalation port through said suction flow path.
318. The dry powder inhalation system for
transpulmonary administration according to item 317, as
20 the device, using the dry powder inhaler comprising:
a holder part for holding a vessel that is sealed
up with a stopper and houses a freeze-dried composition
in a non-powder cake-like form that will be made into fine
particles upon receiving an air impact,

25 means for applying an air impact to said freeze~r




in that a patient adm nistering the dry powdered 25 preparati on can prepare
by hi mherself the powdered 13 DEC 2005 70 preparation at b?gnéggaw@% use
(inhal ation) by nmaking the freeze-dried conposition housed el
into fine particles having a particle dianeter suitable for

transpul nonary adm ni stration. 5 The nethod of manufacturing a dry powdered
preparation of the invention enconpasses the specific enbodi nents defined
inthe followng itens 401 to 424: 404g A method of manufacturing a dry
powdered preparation for transpul nonary adm nistration, 10 conprising:
introducing air into a vessel to apply to a freeze-dried conposition an
air inpact, having an air, speed of at least |.msec and an air flow . rate of

at | easBT A /SRBPASI gl andedNceS@afaby 8SER lappfithg SSERLAAr 481fmpact to
the freeze-dried conposition jn,the vessel, _thereb ki ng sai d

freeze. BEAHE EORBOST &1 GAMARSE 1P o Liaft POMAETATPRE 4 THerh parbPere

di anet e O ,mgrons or_less or .a f .ine particle fraction of 10% or
more: chedeinnl ELE0 snt Seted, By i aPELbngsss GiE Fhef 542
ingredig@&?ggg having the following properties: (i) has a non-powder
cake-like form’ (ii) has a disintegration index of 0. 015 or nore, and 25

(iiig beconesafhg%dqpé WL 85h 8P a8 0B on f1low path for sucking
said freeze-dried composition out from said vessel, and
an air introduction flow path for introducing outside air
into said vessel,

a suction port that communicates with said suction
10 flow path of said needle part,
a guide part for guiding said holder part in the
axial direction of said needle part,
| a holder operating part that has a mechanism part
for, when said vessel 4is held by said holder part.
15 advancing the vessel towards a needle tip of said needle
part to pierce the stopper of the vessel with said needle
tip, and retreating the vessel from said needle tip tTo
separate the stopper of the vessel from said needle tip,
and an operator that opérates the mechanism part, and is
20 constituted such that said operating member can be
operated with a force smaller than the force necessary
for the mechanism part to piérce the stopper of the vessel
with said needle part,
and a housing that sﬁpports said needle part and is

25 for providing said suction port, said guide part and said




13DEC2005 71 particle dianeter of 10 microns or less or a éi ne particle
fraction of 10% or nore upon receipt of the air inpact. éﬂ) 62088t nod of
manuf acturing a dry powdered preparation for transpul monary adm nistration
according 5 to item 401, wherein the fine particles prepared have a nean
particle diameter of 5 microns or less or a fine particle fraction of 20%
or nore.. 403. The nethod of manufacturing a dry powdered preparation for
transpul nonary adm ni stration accordin 10 to item 401, wherein the

di sintegration index of the freeze-d%ed conmposition is 0.02 or nore. 404.
The nethod of manufacturing a dry powdered preparation for transpul nonary
adm ni stration according to item 401, wherein the disintegration index of
the 15 hpaezer doipkr-£0NRGSigaen,is in a range of 0.015 to 1.5. 405. The
met hod of manufacturing a dry powdered preparation for transpul nonary

adm ni strati oanat earms by tutted tsancWOihathedia a she tfa deverhdreleds gddposi ti on
contains a synthetic h-ct 1Gi vv- lar-::i ght A"u" as the ... .

~2Cu. ..stopper. has. been 20imotde@ | hyrediceind . WE6d1Fhe pAt hodtef
manufacturing a dry powdered preparation for transpul nonary adm nistration
accor di figmmenicahel0l theher e tien f r &dzaw dr Ptk R onpddd t 5%3 cofi#ins a

hi gh- nol ecul ar-wei ght drug such as a protein 25 a pegtide or the like as
t he 2act p.p@qcp@pgd:ljé?ﬁ_f]i@wmj:@%sald needle part with the inside -

ofsaidvesselandpositionthgtip(ﬁftheairintroduction
flow path at said freeze-dried composition, through the
inhalation pressure of a user, air in said vessel 1is
inhaled from said suction port, and air is made to flow
10  into said vessel through the air introduction flow path,
thus applying an air impact to the freeze-dried
composition in said vessel. |
319. The dry powder inhalation .system for
transpulmonary administration according to item 301,
15 using a combination of:
(1) avesselhousingeafreeze—driedcompositioﬁthat
contains a single dose of an active ingredient, and has:
(i) a non-powder cake-like form,
{ii) a disin
20 to 1.5, and
(iii) a property of becoming fine particles having
a mean particle diameter of 10 microns or less or a fine
particle fraction of 10% or more upon receipt of an air
impact having an air speed in a range of 1 to BQOm/sec

25 and an air flow rate in a range of 17ml/sec to 15L/sec;




72 407. The nethod of manufacturing a dry powdered preparation for

transpul nonary adm ni stration according to item 405, mhe@g;gégp wp
freeze-dried conposition contains a synthetic |ow nol ecul ar- |3 drug as
the 5 active Ingredient, and at | east one selected fromthe group

consi sting of amno acids, dipeptides, tripeptides, and saccharides as a
carrier. 408. The nethod of manufacturing a dry powdered preparation for
transpul nonary administration accordigyg 10 to item 406, wherein the
freeze-dried conposition contains a high -nolecular -weight drug such as a
protein, a peptide or the |like as the active ingredient, and at |east one
sel ected fromthe group consisting of amno acids, dlpeptides,

tri pept P#%, and saccharides as a .15 carrier. 409. The nethod of

manuf acturing a dry powdered preparation for transpul nonar %§ninistration
accordi ng tolidlerft 209768 QPP HE IMEHREBF| £ ®sPti GRPLYInG. . .

20 active .ingredient, and at, ] east one selected fromthe roup: consi sting
of hydr S EL ARG AN dsS FORr DERGH - GHT G AULOE A b OB
tripeptides as the carrier. 41Q. The .nethod af manufactyr] | powder ed
br epar alCRPRhr | PRI STy aEm S YRS P oori ngp WSS £o o0
whergel ”F&Jbe éé‘i%&%%' gﬂmg%‘?fﬁﬂahont&é‘t[)ﬁ%szogéep L AT R £ine
hi gh- o ecd?ar-melg rug such as a protein, E

particles. '

320. The dry powder inhaiation system for
transpulmonary administration according to item 319,
wherein the disintegration index is 0.02 to 1.0.

10 321. The dry ©powder inhalation system for
transpulmonary administration according to item 319,
wherein the air speed is 1 to 250m/sec.

322. The dry powder inhalation system for

transpulmonary administration according to item 319,

i5 wherein the air flow rate is 20ml/sec to 10L/sec.

(4) Method of manufacturing a dry powdered preparation
Moreover, the present invention relates to a

method of manufacturing a dry powdered preparation

20 comprising fine particles with a particle diameter
suitable for transpulmonary administration (dry powdered
preparation for transpulmonary administration) by
~inhalation, by making a freeze-dried composition that has
been housed in a non-powder form in a vessel into fine

25 particles. The manufacturing method can be implemented




a peptide or the like as the active ingredient, and at Wﬁgsg Qgﬁmgelected
fromthe group consisting of hydrophobic am no acids, hyd®o E
di peptides, and 5 hydrophobic tripeptides as the carrier. 411. The net hod
of manufacturing a dry powdered preparation for transpul nonary
adm ni stration according to item 401, wherein the freeze-dried conposition
Is a water-soluble conposition. 10 412. The nethod of manufacturing a dry
powdered preparation for transpul nonggy adnministration according to item
401, being a nethod of maeking the freeze-dried conposition into fine
particles in a vessel having a volune of 0.2 to 50m . 15 413. The net hod
of manufacturing a dry powdered 1E'ﬁreparation for tranggglnnnar

e

adni ni siifatiled Hessradl ngousd nd ebgOR Oy ¢ VE & Yo dto WY ?ﬁ&Qr%%%P@elmwing
nmeans capabl e of applying an air inpact having an air speed of I%_st 2/
‘a..cv SMEROFAGIQN oot ApRLYing7ne mupdetegmined gip impact.
o e R AL PR O PS5 ke 0y AR TS
COMBOS! 4 Sk TS B AL OF UM Bt LR, 200 QEIIE0 o B at1 o0,
o R T e R My e Yo g
rate of 13t ,L&85hna an air flow rate of at least 17ml/sec to the
abové—mentioned non-powder form freeze-dried
composition of the invention. Thereby. the non-powder
form freeze-dried composition can be made into a d4ry
10 powdered preparation having a mean particle diameter of
10 microns or less, preferably 5 microns or less or a fine
particle fraction of 10% or more, preferably 20% or more,
more preferably 25% or more, and still more preferably
30% or more. The method of applying the air impact to the
15 freeze-dried composition is not limited; howéver, the
above-mentioned dry powder inhaler of the invention 1is
preferably used.
| It is preferable that the manufacturing method be

plemented by introducing air capable of applyving the

20 above-described air impact to a freeze-dried composition
into the vessel housing a non-powder freeze-dried
composition. The method of manufacturing the dry
powdered preparation of the invention is characterized

in that a patient administering the dry powdered

25 preparation can prepare by him/herself the powdered




17m /sec to the freeze-dried conposition in the vessel, agblntrod ci ng
air having the air inpact into the vessel 5 housing the fi Belazl
conposition. 415. The method of manufacturing a dry powdered preparation
for transpul nonary adm nistration according to item 401, carried out by
usi ng a device having neans capable of applying an air inpact having an
air speed of 10 at least 1lnisec and an air flow rate of at |east 20m /sec
to the freeze-dried conposition in thg vessel, and introducing air having
the air inpact into the vessel housing the freeze-dried conposition. 416.
The net hod of manufacturing a dry powdered 15 preparation for

transpul nonary adm ni stration according to item 401 carrled out by usi ng
a devi cB@ORRARFtiOInSt @th’aﬁllé“%fOfab‘rﬂ%ll(ﬁd‘%ﬂléftﬂ-q% g theair

speed of  at least Imsec and, an air flow_rate in a r%%_e 0 frrfL/sec |V
15L/ se@Q%P%ﬁedf%ﬁﬁecOEHQﬁPEbﬂﬂOQQP?e?vff:ﬁjveff VBRSS! P and

i ntroducing ai ing.the air_i vessel Sk t he

freeze- &4 ‘85) ﬁ???i’)ﬁg A‘?l?pa? cﬁEe( h‘%ag‘re uf 2t :}ﬁ% aB%ry powder ed
preparatio r.trans g%ﬂ ry. i_nistration accordlng to item 401,
charact% 59 %88 “ﬁﬁkﬁ § %ﬁ¥%ggg%'f#%%'25 conposition into fine particles

using the dfy %&U@égéﬁﬁﬁgﬁuﬁwn fiflg Of QEGMpMlagECH2 shown in the

sect1on of (1) as t evi ce. The net hod of
manuf actiyd Hgra tRWes ed + Y epRvahitdlbh Oénbroaﬁs@gg aananye agpieRiist i@t i on

accordi ng
' embodiments defined in the following items 401 to 424:
401. A metheod of manufacturing a dry powdered
'preparation for transpulmonary administration,
10 comprising:
introducing air into a vessel to apply to a
freeze-dried composition an air impact having an air
speed of at least lm/sec and an air flow rate of at least
17ml/sec using a device capable of applying said air
15 dimpact to the freeze-dried composition in the vessel,
thereby making said freeze-dried composition into
fine particles having a mean particle diameter of 10
microns or less or a fine particle fraction of 10% or more;

itjion containing a single
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20 dose of an active ingredient and having the following
propexrties:
(i) has a non-powder cake-like form,
(ii) has a disintegration index of 0.015 or more,
and

25 (iii) becomes fine particles having a mean




5to item417, characterized by making the freeze-dried conposition into
fine particles using the dry powder inhaler according ta 3}@ ﬁﬁshown in
the section of (1) Dry powder inhaler as the device. 419 od of
manuf acturing a powdered 10 preparation for transpul nonary adm nistration
according to item41l7, being a nethod of manufacturing a dry powdered
preparation in which the freeze-dried conposition is made into fine
particles using the dry powder inhaI%r according to item 101 shown in the
section of (1) Dry 15 powder inhaler,]mherein the amount of air jetted into
said vessel each time using the dry powder inhaler is 5 to 100m . 420.
The nmet hod of nmanufacturing a powdered 20 to item 417, being a nethod of
manuf acp aritnige he di yapewdar e 1pr epanainsor dess olr shEiheepastdidles
conposition is made into fine particles using the dry powder inhaler of
item 108Zasttolwniaft A Bart invaref upoPn Drgycpdndect it a1 TWABPSIE - t he fl ow
rate of air inhalation fromthe inhalation port 25 using the dry powder
inhaler is 5 482300Thenmethod PEHC RE@SfAECHRE 10hed mekibdP 8W acturing
a dry powdered preparation for transpul monary admnistration according to

i t em 40RT e@GHiAR F 4 PRE Ot FGARP RO AT Wit B1 D d§4d1a t LORpRPRG OFG LI 5
fre ze-drieq: Co oiijtion an air ie.a,ct havi ng nar_ s %eglinva range of 1
to %OOrritg’e& £ Yhlai FRETREPaFB n&ﬂ'“{f RAGELS %ﬂﬁﬂ%gg £8 P2t using a
deW(xéﬁggﬁﬂﬁhrticle diameter of 5 microns or less or a fine
.particle fraction of 20% or more.
403. The method c¢f manufacturing a dry powdered
preparation for transpulmonary administration according
10 to item 401, wherein the disintegration index of the
freeze-dried composition is 0.02 or more.
404, Thé method of manufacturing a dry powdered
preparation for transpulmonary administration according
to item 401, wherein the disintegration index of the
15 freeze-dried composition is in a range of 0.015 to 1.5.
405. The method of manufacturing a dry powdered
preparation for transpulmonary administration according
to ditem 401, wherein the freeze-dried composition
hetic low-molecular-weight drug as the
20 active ingredient.
406. The method of manufacturing a dry powdered
preparation for transpulmonary administration according
to item 401, wherein the freeze-dried c¢omposition

contains a high-molecular-weight drug such as a protein,

25 a peptide or the like as the active ingredient.




of applying said air inpact to the freeze-dried conposifti | vessel ,
10 thereby naking said freeze-dried conposition into nﬂﬁ&hﬁd}ﬁbﬂﬁs
having a nean particle dianeter of 10 mcrons or less or a fine particle
fraction of 10% or nore; the freeze-dried conposition containing a single
dose of an active ingredient and having the followng 15 properties: (i)
has a non-powder cake-like form (ii) has a disintegration index in a range
of 0.015to 1.5, and 1 i. Lf .... o..... fine UCOL.Vlltca h at~i nrt a
mean 20 particle dianeter of 10 nicrohd or less or a fine particle
fraction of 10% or nore upon receipt of the air inpact. 422. The net hod of
manuf acturing a dry powdered preparation for transpul nonary adm nistration
accordi ng todiotem 2k mbetaid bife Khshphedating andbxyi pokd2réa 25
1.0. el3DEC2005 77 423. The method of manufacturing a dry powdered

pr epar aPixsP & 0a ttircam ot ntonan g padm o s rivas dmd ndocior dtign teddmebidgl,
wherein the air speed is 1 to 250n sec. 424. The nethod of manufacturing a
dry powdér ed-t¢mepdPat.i orwlieretimandihe nofie § zeddimi ed r at pop cacicot dhng

contains a synthetic low-molecular-weight drug as the
5 active ingredient, and at least one selected'from the
'groupconsistingcﬁfaminoaoids,dipeptides,tripeptides,
and saccharides as a carrier.
408. The method of manufacturing a dry powdered
preparotion for transpulmonary administration according
10 to item 406, wherein the freeze-dried composition
contains a high-molecular-weight drug such as a protein,
a peptide or the like as the active ingredient, and at
least one selected from the group consisting of amino
acids, dipeptides, tripeptides, and saccharides as a
15 carrier.
409. The method of manufacturing a dry powdered
preparation for transpulmonary administration according
to item 407, wherein the freeze-dried composition
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20 active ingredient, and'at least one selected from the
group consisting of hydrophobic amino acids, hydrophobic
dipeptides, and hydrophobic tripeptides as the carrier.

410. The method of manufacturing a dry powdered
proparation for transpulmonary administration according

25 to item 408, wherein ‘the freeze-dried composition




to item421, wherein the air flowrate is 20nml/sec to 10./sec. (5)
Transpul nonary adm ni stration nmethod 10 The present inve Eagggf ?a@her

provi des a transpul nonary adm ni stration nmethod conpri si'ng K a
freeze-dried conposition in a non-powder forminto fine particles suitable
for transpul nonary adm nistration at the tinme of usage (adm nistration),
and adm nistering the 15 resulting preparation in a powder formwth fine
particles by inhalation. The transpyl_.honary adm nistration nethod can be

carried out using the above-describe 3dry powder inhal ation system for

transpul nonary adm ni stration of .- -- laac invention conprisig the vessel
housing the 20 freeze-dried conposition of the invention and the dry
powder €andiainegfathéghrwentéonlathere ighspdirognanyghads ai prodidaion. net hod
of the invention enconpasses the specific enbodinents defined in the

f ol | owi AgPieehsds0Pn ct1B5e211ike: 504 . thet paxisipod nbname diden hi. sangt i @B et hod
13 DEC 2005 78 conprising: mnaking a freeze-dried conposition into_fine
particl &83fli ngng neshlpaiteik| £¥pametde of9UOUR| crdtsistingss 9F a fine

particle fraction of 10%or nore by 5 applying an_air inpact having an air
speajoFYQ;QQQQPlc amino acids, hydrophobic dipeptides., and

& hydrophobic tripeptides as the carrier.

411. The method of manufacturing a dry powdered
preparation for transpulmonary administration according
to item 401, wherein the freeze-dried composition is a
water-soluble composition.

10 412. The method of manufacturing a dry powdered
preparation for transpulmonary administration according
to item 401, being a method of making the freeze-dried
composition into fine particles in a vessel having a
volume of 0.2 to 50ml.

15 413. The method of manufacturing a dry powdered
preparatioh for transpulmonary administration according
to item 401, carried out by using a device having means
capable of applying an air impact having an air speed of
at ir £

MY T
L

1 +a nf at 1laact 17Tml icac
e W W LR N s LT ) Y T e I e

20 to the freeze-dried composition in the vessel, and
introducing air having the air impact into the vessel
housing the freeze-dried composition.

414. The method of manufacturing a dry powdered
preparationtfor transpulmonary administration according

25 to item 401, carried out by using a device having means




1Im sec and an air flowrate of at |least 17nl/sec to the freeze-dried

conposition at the tinme of use, and administering the res@lg ﬁggngw
particle powder to a user by inhalation; 10 the freeze-dried i tion

containing a single dose of an active ingredient and having the follow ng
properties: (i) has a non-powder cake-like form (ii) has a disintegration
I ndex of 0.015 or nore, 15 and (iii) becones fine particles having a nean
particle diameter of 10 microns or less or a fine particle fraction of
10% or nore upon receipt of the air ifpact. 20 according to item 501,
wherein the freeze-dried conposition is housed in a vessel, and the fine
particle powder are made using a device conprising neans capable of

appl yi ngcapabaier oifimeaot 1y dnidhenf Gdar eanisaed hagipepidn e rnspbeavessel and
means for discharging the 25 resulting fine particle powder-form
freeze- dr imand8 OECL200653 PP ncswosahioanoati roff lidwe rveissed £ H03Ledbe
transpul nonary adm nistration nmethod according to item 502, wherein the
di si nt egranldmeindex thod fheefzecedridd edmponpbbivnonn ¢k Geosednre. 5
504. The transpul nonary adm nistration nmethod according to item 502,
wher ei n ahé B Sradagriangonl rigeXingr thiseafimedp@altt ddr topositeshels in a
rang§ 0310.015 to 1.5.

ousing the freeze-dried composition.

415. The method of manufacturing a dry powdered
preparation for transpulmonary administration according
to item 401, carried out by using a device having means
capable of applying an air impact having an air speed of

10 at least 1lm/sec and an air flow rate of at least 20ml/sec
to the freeze-dried composition in the vessel, and
introducing air having the air impact into the vessel
housing the freeze-dried composition.

416. The method of manufacturing a dry powdered

15 prepération for transpulmonary administration according
to item 401, carried out by using a device having means
capable of applying an air impact having an air speed of
at least Im/sec and an air flow rate in a range of 17ml/sec
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resze- ic vessel,

20 and introducing air having the air impact into the vessel
housing the freeze-dried composition.

417. The method of manufacturing a dry powdered

preparation for transpulmonary administration according

to item 401, characterized by making the freeze-dried

25 composition into fine particles using the dry powder




505. The transpul nonary adm ni stration nethod 10 according to item 502,
wherein the air inpact of (iii) 1is generated by air havi‘-pg @%%azw%speed of
at least 2msec and an air flowrate of at |east 17ml/sec. : e
transpul nonary adm ni stration nethod according to item 502, wherein the
air inpact rof (iii) 15 is generated by air having an air speed in a range
of 1 to 300msec and an air flowrate of at |least 17nl/sec. 507. The
transpul nonary adm ni stration nethod _according to item 502, wherein the
air inpact of (iii) IS genera ud by al? havi ng an air speed of at |east i
fl/sec 20 and an air flow rate of at |east 20nl/sec. 508. The

transpul nonary adm ni stration nmethod according to item 502, wherein the
ai.r inpdsthalef idf) itemgarer atedlby ahowmving taie ad¢cspeed of 4t ) east

| Msec and an air flowrate in a range of |7m/sec to 15L/sec. 25 509. The
t r anspulDiihap g vad# nishadtd Dnasethed d8vace.C 2005 80 according to item
502, wherein the freeze-dried conposition contains a synthetic

| ow- nol ecul ar 4dd ghfThedr uge dbotdhe @ft | ranufpetbeing 518. Pewdered
transpul nonary administration nethod 5 according to item 502, wherein the
freeze- 8HSRATEIFFB RGBT TonERPAF AN AT Yhe Bl add trat hengRccRT@isgch as a

protein, a tide or the like as the active ingredient. 511. The
tran pultr?onfgfgma(ﬁﬁ?lisﬁhaﬁlf%ﬂtﬁﬁtllﬁ?cp by aadolygndheo F¥eRPS0LTRGE ein the

freeze'%ro'meggosition into fine particles using the dry powder

inhaler according to item 109 shown in the section of (1)
Dry powder inhaler as the device.
419. The method of manufacturing a powdered
10 preparation for transpulmonary administration according
toitem 417, being amethod of manufacturing a dry powdered
.preparation in which the freeze-dried composition is made
into fine particles using the dry powder inhaler
according to item 101 shown in the section of (1) Dry
15 powder inhéler, wherein the amount of air jetted into said
vessel each time using the dry powder inhaler is 5 to
100ml.

420. The method of manufacturing a powdered

ictratinn arcardinag

R R N A g S| - £
Ci = 1lgtration accordindg

20 toitem 417, being amethod of manufacturing a dry powdered
preparation in which the freeze-dried composition is made
into fine particles using the dry powder inhaler of item
102 shown in the section of (1) Drynr powder inhéler, wherein
the flow rate of air inhalation ff,om the inhalation port

26 using the dry powder inhaler is 5 to 300 L/min.




conposi tion contains a synthetic | ow nolecul ar-weight druyg_as_the active
ingredient, and at |east one selected fromthe group con3|§iﬂﬁ@ 28052 no
acids, dipeptides, tripeptides, and saccharides as a carrier. 15 512. The
transpul nonary adm ni stration nethod according to item 510, wherein the
freeze-dried conposition contains a high -nolecular -weight drug such as
a protein, a peptide or the like as the active ingredient, and at |east~ 20
consi sting of am no acids, dipeptide%, tripeptides , and saccharides as a
carrier. 513. The transpul nonar adnifi stration method according to item
511, wherein the freeze-dried conposition contains a synthetic

| ow- nol ecul ar-wei ght 25 drug as the active ingredient, and at |east one
sel ected A3 DHQ12005r#84 fuedrhddeo §r mamchasitsitriingg od dyxir ophwidiesredi no
acids, hydrophobic dipeptides, and hydrophobic tripeptides as the

carri er preplarfitd dn drspHramspyladrian gtadmiod stardbdonsagec ¥ diiRg to item
512, wherein the freeze-dried conposition contains a high-nol ecul ar-wei ght
drug sudi® htem prl ei aomPpiepinde or the like as the active ingredient,
and at | east one selected fromthe group consisting of hydrophobic am no
aci ds, hydr opAetiredvcdnseptiides 1nke ngdrphskilc £ p@aRPEEs 58 t Re
carrier. 515. The transpul nopary adm ni stration netgod . accordi grlo item

50&5mhéﬁﬁ%z?ﬁgq#%%zgﬂmﬂ%ﬁit1°n an air ;mpact aving an Q

speed in a range of 1 to 300m/sec and an air flow rate
in a range of 17ml/sec to 15L/sec using a device capable
of applying said air impact to the freeze-dried
composition in the vessel,

10 thereby making said freeze-dried composition into
fine particles having a mean particle diameter of 10
microns 61: less or a fine particle fraction of 10% or more;

the freeze-dried composition containing a single
dose of an active ingredient and having the following

15 properties:

(i) has a non-powder cake-like form,
(ii) has a disintegration index in a range of

0.015 to 1.5, and
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igleg having a mean
20 particle diameter of 10 microns or less or a fine particle
fraction of 10% or moré upon receipt of the air impact.
422. The method of manufacturing a dry powdered
preparation for transpulmonary administration according

to item 421, wherein the disintegration index is 0.02 to

26 1.0.




conposition is a water-soluble conposition. 516. The trangpul

adm ni stration nethod 15 according to item 502, being a ﬁﬁghggﬁgamﬁaking
into fine particles and adm nistering such that the fine particles have a
mean particle diameter of 5 mcrons or less or a fine particle fraction of
20% or nore. admniStration 20 according to item 502, using the dry powder
I nhaler of item 101 or 102 shown in the section of (1) Dry powder i nhaler
as the device. 518. The transpul nonary, adm nistration method according to
item 517, using the dry powder inhaler of 25 item 109 shown in the section
of (1) Dry powder inhaler ") 3 DEC 2005 82 as the device. 519. The
transpul nonary adm ni stration method according to item 502, wherein the
freeze-dried 4@chpo¥hei dhehhod Hef f MIaik AGtYAEdT t PedTE PPWIRESE

non- powder cake-like form (ii) has a disintegration index in a_range of

0.015 ®@FeParatden fiqy tt?é%‘b%é‘lm%&r%ﬁiwé‘é-%?ﬁ&% ﬁ‘é’é’r?%%?*f‘?cl e
di aneter of, 10 m crons gr | ess gg a fjne Eart'c]e Ergptifgo io of 10% or
more upd® reb&Mvittgt anBPE SiibatPen@AhgSBASS rtepded 9 n? A°PARTE of 1 to
300m sec and air flowrate_in.a ran of .17nd /sec 1 nd the
fine particl egr}a ‘e #ﬁ&e rﬁ%?hﬁda %y%ﬁg?cithlﬁaﬁ%ﬁl 2 éPy %It{"?&grea
5 preparation for'transpulmonary'administration according
to item-421, wherein the air flow rate is 20ml/sec to

10L/sec.

(5) Transpulmonary administration method
10 The  present invention further provides a
transpulmonary administration method comprising making
a freeze-dried composition in a non-powder form into fine
particles suitable for transpulmonary administration at
the time of usage (administration), and administering the
15 resulting preparation in a powder formwith fine particles
by inhalation. The transpulmonary administration method
can be carried out using the above-described dry powder
inhalation system for transpulmonary administration of
the inventiocn comprising the vessel housing the
20 freeze-dried composition of the ihvention and the dry
powder inhaler of the invention.
The transpulmonary administration method of the
invention encompasses the specific embodiments defined
in the following items 501 to 522:

25 501. A transpulmonary  administration method




conpri si ng means capabl e of applying said air inpact to r-lﬁ'sp Ee m}p
freeze-dried conposition in the vessel and neans for disCha ng he
resulting fine particle powder-form freeze-dried conposition out of the
vessel . 520. The transpul nonary adm ni stration method according to item 510
wherP.in the disintegration index 20 is 0.02 to 1.0. 521. The
transpul nonary adm nistration nmethod according to item519, wherein the
air speed is 1 to 250m sec. 522. The transpul nonary adm nistration nethod
25 according to item 519, wherein thd8ir flowrate is 13 DEC 2005 83
20mL/sec to | OL/sec. (6) Use of a freeze-dried conposition for
transpul nonary adm nistration by inhalation 5 The present invention al so
provi degougerDEiag:freeze-dried conposition in a non-powder formfor the
transpul nonary adm ni stration by inhalation. The use enconpasses the
speci fic enbodnakiinsy ded | nedeiezd-h@érikd | avempostiano®0lihd 6222146 601.
Use of a freeze-dried conposition for transpul nonary adm nistration by
i nhal at pemrtihtesr bere-ny i @dneanppsintibnleodtiaineg hgraofi a§l eicksrsof an
active ingredient and having the following properties: 15 (i) has a
myppomggrkgﬁe-mn“afﬁinp particle fraction of 10% or more by
5 applying an air impact having an air speed of at least
Im/sec and an air flow rate of at least 17ml/sec to the
freeze-dried composition at the time of use, and
administering the resulting fine particle'powder
to a user by inhalation;:
10 the freeze-dried composition containing a single .
dose of an active ingredient and having the following
properties:
(i) has a non-powder cake-like form,
(ii) has a disintegration index of 0.015 or more,
15 and
(iii) becomes fine particles having a mean particle
diameter of 10 microns or less or a fine particle fraction

of 10% or more upon receipt of the air impact.

= TV o e

502. The tTranspulionary str

raticn method
20 according to item 501, wherein the freeze-dried
composition is housed in a vessel, and the fine particle
powder are made using a device comprising means capable
of applying the air impact to the freeze-dried

composition in the vessel and means for discharging the

256 resulting fine ©particle powder-form freeze-dried




(i1) has a disintegration index of 0.015 or nore, and (iii) becones fine
particles having a nean a. ..ter of in mcrons or acs or ‘ng@ mticle
particle LLt aa., of 20 fraction of 10% or nore upon recei pt an arr
i npact having an air speed of at least Imsec and an air flow rate of at
| east 17m /sec, and being used by formng into fine particles having said
nmean particle dianmeter or said fine particle fraction. 25 602. The use of
a freeze-dried conposition for 1 3 DEC 2005 84 transpul nonary
adm nistration according to item 601, 7%herein the freeze-dried conposition
is housed in a vessel, and the fine particles are nade using a device
conpri si ng neans capable of applying the air inpact to 5 the freeze-dried
conposi tdafipbi ifthiovesadt! @ndraeanss el di scharging the resulting fine
particle powder-form freeze-dried conposition out of the vessel. 603. The
use of a freezmw3ri qheonpeantspNlmbaaiyanspahiwiay yradiion stmathed
according to item 602, 10 wherein the disintegration index of the
freeze- gr¢ @drddonpdss tivami 50Q. 0¥ rabnethel4disietegeafianf ladze: dri ed
conposition fortranspul nonary adm nistration according to item 602,
wher ei n athetHesifinegr atidoni ¢ ddermyfo s heibmeeize- @k 0€d o 5Smoagposition is in
a range of 0.015 to 1.5. 605. The use of a freeze-dried conposition for
504. The transpulmonary administration method

according to item 502, wherein the disintegration index
of the freeze-dried composition is in a range of 0.015
to 1.5,
505. The transpulmonary administration method
10 according to item 502, wherein the air impact of (iii)
is generated by air having an air speed of at least 2m/sec
and an ailr flow rate of at least 17ml/sec.
506. The transpulmconary administration method
according to item 502, wherein the air impact of (iii)
15 is generated by air having an air speed in a range of 1
to 300m/sec and an air flow rate of at least 17ml/sec.
507. The transpulmonary administration method
according to item 502, wherein the air impact of (iii)

.’..._____-..- — = = - —_— —— e - —— e o - - . —_— -~ ——— ~ e .
is generated by alr having an air speed of at least 1m/ssc

O

20 and an air flow rate of at least 20ml/sec.

508. The transpulmonary administration mgthod
according to item 502, wherein the air impact of (iii)
is generated by air having an air speed of at least 1lm/sec
and an air flow rate in a range of 17ml/sec to 15L/sec.

25 509. The transpulmonary administration method




transpul nonary adm ni stration according to item 602, wherein the
freeze-dried conposition becones fine YOi~l.Il:1CS havi u i
particle of 10 microns +-+i di eter u..... 20 or less orr%% ﬁi@eﬁgﬁti cle
fraction of 10% or nore upon receiving an air inpact having an air speed
of at least 2msec and an air flowrate of at |east 17nl/sec. 606. The use
of a freeze-dried conposition for transpul nonary adm nistration accordi ng
to item 602, 25 wherein the freeze-dried conposition beconmes fine 13 DEC
2005 85 particles having a nean parti%@e di aneter of 10 microns or |ess or
a fine particle fraction of 10% or nore upon receiving an air inpact
having an air speed in a range of 1 to 300msec and an air flow rate of at
| east ladc¢sedinyy 60¥o Thiteme &0R, fredzardihed ttpposiriiede f@kied
transpul nonary adm ni stration according to item 602, wherein the

freeze- drarepoedripicsn t com tetoses fsyethedric clew -hewlagud areane pgihiti cl e
dianeter of 10 mcrons or less or a fine particle fraction of 10% or nore
upon 10 dmweei eisndg-led activgpatngredigndin air speed of at least |msec and
an air flowrate of at |east 20m /sec. 608. The use of a freeze-dried
conposi tion f&1Qyafdsul nbrane myknanamyat i admiadst dragica | teetbod
wherein the freeze-dried conposition becomes fine_ 15 particles having a
nmean® patGePEddihet BP ofl 4®Mni &hs oWhiedsRisr £H¢ nefpgazer€rietttion of

10% or nore upQqn ‘
0 compog%tion contains a high-molecular-weight drug such

as a protein, a peptide or the 1like as the active
ingredient.
511. The transpulmonary administration method

10 according to item 509, wﬁerein the freeze-dried
domposition contains a synthetic low-melecular-weight
drug as the active ingredient, and at least one selected
from the group consisting of amino acids, dipeptides,
tripeptides, énd saccharides as a carrier.

15 512. The transpulmonary administration method
according to item 510, wherein the freeze-dried
composition contains a high-molecular-weight drug such
as a protein, a peptide or the 1like as the active

AavmAd a4+ 1 + 1
., and at lesast one ected from the group

20 congisting of amino acids, dipeptides, tripeptides, and
saccharides as a carrier.
513. The transpulmonary administraticon method
according to item 511, wherein the freeze-dried
composition contains a synthetic low-molecular-weight

25 drug as the active ingredient, and at least one selected




receiving an air inpact having an air speed of at least imsec and an air
flowrate in a range of 17m/sec to 15L/sec. 20 6009. Thﬁﬁi%&?gﬁ@ .
freeze-dried conposition for transpul nonary adm nistrati C ing to
item 602, wherein the freeze-dried conposition beconmes fine particles
having a nean particle dianeter of 5 mcrons or less or a fine particle
fraction of 20% or nore upon 25 receiving an air inpact. 13. DEC 2005 86
610. The use of a freeze-dried conpo§hyion for transpul nonary
adm ni stration according to item 602,”~ wherein the freeze-dried conposition
contains a synthetic |ow nol ecul ar-weight drug as the active 5
i ngredient. 611. The use of a freeze-dried conposition for transpul nonary
adm ni s€rat obhacguoraiapgclom s 1 ei@@2, o £ whgrdaiaph bbifor esuendr izadidenposi ti on
contains a high- nol ecul ar-wei ght drug such as a protein, a peptide or the
10 |i kehysindphabtio/alimgpédidas . 812 hitdropbobfic tfrepeptdrded as
conposition for transpul nonary adm nistration according to item 610,
wher ei ntf¥9e gaBEL€Yr i ed conposition contains a synthetic
| ow- nol ecul ar-wei ght drug as the active 15 ingredient, and at |ea
sel ected fronPthe gFBEp BRPULRPRATH N RABENdS TR PR e th
re
ri

tripeptides, apd saccharides as_a carrjer. 613. The use of a
CO%%BiPP&P# ng to item 512, wherein the reeze-

st. one
o
gég-dried
_compositionrcontainsra high-molecular-weight drug such
as a protein, a peptide or the 1like as the active
ingredient, and at least one selected from the group
consisting of hydrophobic amino acids, hydrophobic
10 dipeptides, and hydrophobic tripeptides as the carrier.
515. The transpulmonary administration method
according to .item 502, wherein the freeze-dried
composition is a water-soluble composition.
516. The transpulmonary administration method
15 according to item 502, being a method of making into f£ine
particles and administering such that the fine particles
have a mean particle diameter of 5 microns or less or a
fine particle fraction of 20% or more.
] ,
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517. he transpulm jcn methcocd
20 according to item 502, using the dry powder inhaler of
item 101 or 102 shown in the section of (1) Dry powder
inhaler as the device.
518. The transpulmonary administration method
according to item 517, using the dry powder inhaler of

25 item 109 shown in the section of (1) Dry powder inhaler




~transpul nonary adm ni stration according to item 611, 20 wherein the
freeze-dried conposition contains a high nolecul ar-wei ght d&ﬁ? s%&g as a
protein, a peptide or the |ike as the active ingredientfig. F@atllleast one
selected fromthe group consisting of am no acids, dipeptides,

tripeptides, and saccharides as a carrier. 25 614. The use of a
freeze-dried conposition for '13 D E C 2005 87 transpul nonary

adm ni stration according to item612,,. wherein the freeze-dried conposition
contains a synthetic |ow nnlecular.gheight drug as the active

ingredient, and at |east one selected fromthe group 5 consisting of

hydr ophobi ¢ am no aci ds, hydrophobic di-peptides, and hydrophobic

tri peptadettos @beicamrier. 615. The use of a freeze-dried conposition for
transpul nonary adm ni stration according to item 618, wherein the
freeze-dri ed Bd@posTheorn woms pudncn & yhadnoi mbs sa@ bkonwsieghodr ug such as
a protein, a peptide or the like as the active ingredient, and at | east one
sel ect edccomti-nbe tgr obpeBo®d 3¢ | Wheate Wy dEbghdiiee &Rt hefds,

hydr ophobi c di pepti des, and hydrophobic tripeptides as the carrier. 15
616. 1h§°mﬁ9%#téoﬁwﬁﬁ%-Gﬂﬁuﬁ%bgﬁ&ﬁQQoﬂrP&erF+%ﬁ§pmrnmary

adm nistration according to item 602; "wherejn the freeze-dried conposition
is & water-sol ptb D@ s??PGROWé%F éﬂk%i%%geo&?fVWeezc-dh-ld 20
transpul monary (aj.(_jm qllasé ra?tcfiosnig%%%rrdé{tn:gogoililElg:ng 98261 range of 0.015
to 1.5, and
(iii) becomes fine particles having a mean particle
diameter of 10 microns or less or a fine particle fraction
10 of 10% or more upon receiving an air impact having an air
speed in a range of 1 to 300m/sec and an air flow rate
in a range of 17ml/sec to 15L/sec,
and the fine particles are made using a dry powder inhaler
comprising means capable of applying said air impact to
15 the freeze-dried composition in the vessel and means for
discﬁarging the resulting fine particle powder-form
freeze-dried composition out of the vessel.

520. The transpulmonary administration method
wherein the digintegration index
20 is 0.02 to 1.0.

521. The tranépulmonary administration method
according to item 519, wherein the air speed is 1 to
250m/sec.

522. The transpulmonary administration method

25 - according to item 519, wherein the air flow rate is




using the dry powder inhaler of item 101 or 102 shown in the section of
(1) Dry powder inhaler as the device. 618. The use of a frépgqug,i%%
conposition for transpul nonary adm nistration according to item , 25
using the dry powder inhaler of item 109 shown in the 1 3 DEC 2005 88
section of (1)Dry powder inhaler as the device. 619. The use of a
freeze-dried conposition for transpul nonary adm nistration according to
item 602, wherein the freeze-dried ¢ osition has the following 5
properties: (i) has a non-powder cakéﬁkae form (ii) has a disintegration
index in a range of 0.015 to 1.5, and (iii) becones fine particles having
a nean 10 particle dianeter of 10 mcrons or less or a fine particle
fracti opoafl Addcotorr@Lyiger r ecei pt of an air inpact having an air speed
in arange of 1 to 300msec and an air flowrate in a range of 17m/sec to
15L/sec, and the fine particles are made using a device conprising 15
nmeans capabl e of applying the air inpact to the freeze-dried conposition
in the vééleUsandfnedireéor - dftse@aonng stitel ¢ BSAP ¥ itga RER& 1R R AENe
powder-form freeze-dried conposition out of the vessel. 620. The use of a
fr eeze- dfmddr tohpodiieanbyn Ixhatakdfif nonary administration according to
item 619, wherein the disintegration index is 0.02.to 1.0.. 621_. The use
of & freeze-dFhed @&ﬁﬁ%PFioﬁnM?ntlon also provides 1use of a

freeze-dried composition in a non-powder form for the
transpulmonary administration by inhalation. The use
encomﬁasses the specific embodiments defined in the
following items 601 to 622:

10 601. Use of a freeze-dried composition for
transpulmonary administration by inhalation,

the freeze-dried composition containing a single

dose of an active ingredient and having the following
properties:

15 (i) has a non-powder cake-like form,

(ii) has a disintegration index of 0.015 or more,

(iii) becomes fine particles having a mean
particlie diameter of 10 microns or legs or a fine varticle
20 fraction of 10% or more upon receipt of an air impact

having an air speed of at least 1lm/sec and an air flow
rate of at least 17ml/sec,
"and being used by forming into fine particles having said

mean particle diameter or said fine particle fraction. -

25 602. The use of a freeze-dried composition for




transpul nonary adm ni stration according to item 619, vaye%rlthe ai r speed
is 1 to 250m sec. 25 622. The use of a freeze-dried_conpoéi TN 280513 DEC
2005 89 transpul nonary adm ni stration according to item 619, wherein the
air flowrate is 20m/sec to 10./sec. (7) Use of a freeze-dried conposition
for manufacture 5 of a dry powdered preparation for transpul nonary
adm ni stration by inhalation Furthernore, the present invention provides
use of a freeze-dried conposition in_a non-powder formfor rmanufacture of
a dry powdered preparation for 10 traf8pul nonary adninistration by
I nhal ati on. The use enconpasses the specific enbodi nents defined in the
followng itenms 701 to 723: 701. Use of a freeze-dried conposition for
manuf acttdren pud nifya poWied @d nArepRa&tiiodN helcorldbihanspulirar $oi1,
adm ni stration by inhalation, the freeze-dried conposition having the
foll ow mhepeaperthes: £fep zZwsdaiedn- powiers Takenl i ke flodwse@ iinh )ail a 8
ad_a ni a-~megru., tJ.. ndexof 0. ..-09--5n__r m _r
P.  ~. wvessel, and-the fin@Opamdti¢iey beecomesdéi neipeytaclevilaving a
mean particle dianmeter of 10 mcrons or less or a fine particle fraction
of 10% GOWMBDY &sdpuh mesaisptcapabd eaiaf i aprdvinmvihg aimiimppedd tof at
| east i m sec and an air flow

5 the freeze-dried composition in the vessel and means for

discharging the fesulting fine particle powder-form
freeze-dried composition out of the vessel.

603, The use of a freeze-dried composition.
fortranspulmonary administration according to item 602,

10 ﬁherein the disintegration index of the freeze-dried
composition is 0.02 or more,.

604. The use - of a freeze-dried composiiion
fortranspulmonary administration according to item 602,
wherein the disintegration index of the freeze-dried

15 composition is in a range of 0.015 to 1.5.

605. The use of a freeze-dried composition for

transpulmonary administration according to item 602,

wherein the freeze-dried composition becomes fine
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par diameter of 10 micronsg
2Q oYX less or a fine particle fraction of 10% or more upon
receiving an air impact having an air speed of at least

2m/sec and an air flow rate of at least 17ml/sec.
606. The use of a freeze-dried composition for

transpulmonary administration according to item 602,

25 wherein the freeze-dried composition becomes fine




25 rate of at least 17m /sec, 13 DEC 2005 90 and being used by formng into
fine particles having said nean particle dianeter or sal? flne partlcle
fraction at the tinme of use. 702. The use of a freeze-drla 2885t i on
for 5 manufacture of a dry powdered preparation for transpul rmnary

adm ni stration according to item 701, wherein the disintegration index of
the freeze-dried conposition is 0.02 or nore. 703. The use of a
freeze-dried conposition for 10 manufacture of a dry powdered preparation
for transpul nonary administration acd*ding to item 701, wherein the

di sintegration index of the freeze-dried conposition is in a range of
0.015 to 1.5. 704. The use of a freeze-dried conposition for 15

manuf act pia e tdfc he 8r j apGWiier £ onphepp=ait 081b0A 1 Al FSPULFORA ¥icrons

adm ni stration according to item 701, wherein the freeze-dried conposition
beconmes érnéesgmrarchesihayipwraiwdan fedtttoa &Bnederoef mbEamggons 10%
or nore upon UT less or a fine particle fraction o .. upon fruv v 20
recei pt o¢cgd wingi apactihaiinpgan havisgeeth ofiat speasf 2m secamgean air
flowrate of at |east 17nml/sec. 705. The use of a freeze-dried conposition
for marefakthn 8 WImAsgoyapdndar adrpf par maitenofoat teassplliminaec.
adn1g|strat|on6accord|ng to item 701,

7. The use of a freeze-dried composition for
transpﬁlmonary administration according to item 602,
wherein the freeze-dried composition becomes fine
particles having a mean particle diameter of 10 microns
or less or a fine particle fraction of 10% or more upon

_10 recelving an air_impact having an air speed of at least
im/sec and an air flow rate of at least 20ml/sec.

608. The use of a freeze-dried composition for
transpulmonary administration according to item 602,
wherein the freeze-dried composition becomes fine

15 particles having a mean particle diameter of 10 microns
or less or a fine particle fraction of 10% or more upon
receliving an air impact having an air speed 6f at least
Im/sec and an air flow rate in a range of 17ml/sec to

5L/sed.

[

20 609. The use of a freeze-dried composition for
transpulmonary administration according to item 602,
wherein the freeze-dried composition becomes fine
particles having a mean particle diameter of 5 microns
or less or a fine particle fraction of 20% or more upon

25 receiving an air impact.




25 wherein the freeze-dried conposition becones fine .'13 DEC 2005 91
particles having a mean particle dianeter of 10 microns™} §rjEeslbr a fine
particle fraction of 10% or nore upon receipt of an air inpact having an
air speed in arange of 1 to 300msec and an air flowrate of at |east

17m /sec. 5 706. The use of a freeze-dried conposition for manufacture of
a dry powdered preparation for transpul nonary adm nistration according to
item 701, wherein the freeze-dried conposition beconmes fine particles
having a mean particle dianeter of 1®fmicrons 10 or less or a fine particle
fraction of 10% or nore upon receipt of an air inpact having an air speed
of at least Infsec and an air flowrate of at |east 20m /sec. 707. The use

of a freeze-deiled CORROSAEEONF Ol FRRAHACLHLG L 8odpb LOVEBHEs o
preparation for 15 transpul nonary adm nistration according to item 701,

wher ei ntram §pedkmenited oD S kttiot beao@scbirde nPakly c esmhawbpy a mean
particle diameter of 10 mcrons or less or a fine particle fraction of 10%

or norewhgareieceitpteof faneake-idmbetl havomgoaniisnsputbgfaand eaat 20
imsec and an air flowrate in a range of 17nml/sec to 15L/sec. 708. The
use of ayhiderbidri ddwonpdsicibarfereigmhuf detug e @f atHey povideved
preparation for transpul nonary adm nistration according to item 701,

5 ingredient.

611. The use of a freeze-dried composition for
transpulmonary administration according to item 602,
wherein the freeze-dried composition contains a high-
molecular-weight drug such as a protein, a peptide or the

10 like as the active ingredient.

' 612. The use of a freeze-dried composition for
transpulmonary administration according to item 610,
wherein the freeze-dried composition contains a
synthetic Jlow-molecular-weight drug .as the active

15 ingredient, and at least one selected from the group
consisting of amino acids, dipeptides, tripeptides, and
saccharides as a carrier.

613. The use of a freeze-dried composition for
transpulmonary administration according to item 611,

20 wherein the  freeze-dried coﬁposition contains a high-
molecular-weight drug such as a protein, a peptide or the
like as the active ingredient, and at least one selected
from thé group consisting of amino acids, dipeptides,

tripeptides, and saccharides as a carrier.

25 614. The use of a freeze-dried composition for




25 wherein the freeze-dried conposition becones fine A 3 DEC 2005 92
particles having a nean particle dianmeter of 5 mcrons o?iﬁdﬂﬁ}dmmi fine
particle fraction of 20% or nore upon receipt of an air inpact. 709. The
use of a freeze-dried conmposition for 5 manufacture of a dry powdered
preparation for transpul nonary adm nistration according to item 701,
~wherein the freeze-dried conposition contains a synthetic

| ow nol ecul ar-wei ght drug as an active ingredient. 10 710. The use of a
freeze-dried conposition for manufac8ére of- a dry powdered preparation for
transpul nonary adm ni stration according to item 701, wherein the
freeze-dried conposition contains a high- nol ecul ar-wei ght drug such as a

protei n,uaazﬁ?gehil%ﬁa_r?heaa&édﬂé<€ra$_i% agbopsdNgpedient el le 1Bhe use of
a freeze-dried conposifion for nmanufacture of a dry powdered preparation

for transpebARNarynadm pirald:Ad 1 @R 126C0r doipdPitiem 708ontehiaiei n 4 he
freeze-dried conposition contains a 20 synthetic | ow nol ecul ar-wei ght drug

as the aGinv¥Retingr edb@ino PEduatad st ghne setegt edsfr ynd heagrawe
consisting of ami no acids, dipeptides, tripeptides, and saccharides as a
carri er indPedikmtse aefd aaftr eegasdr i @tle cerplasst ean fioom 2hermpuioagt ur e of
a dry powdered preparation for 13 DEC 2005

5 consisting of hydrophobic amino acids, hydrophobic
dipeptides, and hydrophobic tripeptides as the carrier.

615. The use of a freeze-dried composition for
transpulmonary administration according to item 613,
wherein the freeze-dried composition contains a high-

10 molecular-weight drug such aé a protein, a peptide or the
like as the active ingredient, and at least one selected

 from the group consisting of hydrophobic amino acids,
hydrophobic dipeptides, and hydrophobic tripeptides as
the carrier.

15 616. The use of a freeze-dried composition for
transpulmonary administration according to item 602,
wherein the freeze-dried composition is a water-soluble
composition.

617. The use of a reeze-dricd

20 transpulmonary administration according to item 602,
using the dry powder inhaler of item 101 or 102 shown in
the section of (1)Dry powder inhaler as the device.

618. The use of a freeze-dried composition for

transpulmonary administration according to item 617,

25 wusing the dry powder inhaler of item 109 shown in the




93 transpul nonary adm ni stration according to item 710, wherein the
freeze-dried conposition contains a high- nol ecul ar- melghf1arBEC§ﬂmﬁ as a
protein, a peptide or the |ike as the active ingredient, and at |east one
selected 5 fromthe group consisting of am no acids, dipeptides,
tripeptides, and saccharides as a carrier. 713. The use of a freeze-dried
conposition for nmanufacture of a dry powdered preparation for

transpul nonary adm nistration according to item 711, 10 wherein the
freeze-dried conposition contains a &§gnthetic | ow nol ecul ar-wei ght drug as
the active ingredient, and at | east one selected fromthe group

consi sting of hydrophobic am no acids, hydrophobic dipeptides, and

hyd hQhi 714, The f f d d
Bmos g@&t%éhp%@lpfzgﬁrygyﬁa&rlﬂham&ere F par a%ngﬁ ?Orreeze e

conposition manu a“dry po

transpul monar g 13dm pied 14 0B AGL0F £189.d Od#igﬁ'h%]tﬁnpx\ﬁirt%.& the .

freeze-dried conposition contains a acs a proteln a

pe. pti dera@pﬁumfd}?afyk%mﬂbﬁtﬁﬂﬂsn' RY S gLy AW i‘Ee!me%%?“e

sel ected fromthe group consisting of hydrophobic anlno acl ds ydr ophobi ¢
di pepti dberanf iy ophebize - dri®aPticifso 48 tiils Q?éé'@he £ 1dWenyse of a

freeze-dried conposition for 25 manufacture of a dry powdered preparatlon
for 8 13pPE@&0B0%e4: transpul nonary adm ni stration according to item 701,
(i) has a non-poWder cake-like form,
(ii)} has a disintegration index in a range of 0.015
to 1.5, and
| (iii) becomes fine particles having a mean
10 particlie diameter of 10 microns or less or a fine particle
fraction of 10% or more upon receipt of an air impact
having an air speed in a range of 1 to 300m/sec and an
air flow rate in a range of 17ml/sec to 15L/sec,
and the fine particles are made using a device comprising
15 means capable of applying the air dimpact to the
freeze-dried composition in the vessel and means for
discharging the resulting fine particle powder-form
freeze-dried composition out of the vessel.
620. The use o0of a freeze-dried composition in
20 transpulmonary administration according to item 619,
wherein the disintegration index is 0.02 to 1.0.
621. The use of a freeze-dried composition in
transpulmonary administration according to item 619,

wherein the air speed is 1 to 250m/sec.

25 - 622. The use of a freeze-dried composition in




wherein the freeze-dried conposition is a water-soluble conposition. 716.
The use of a freeze-dried conposition for 5 nanufacturé1ngECdﬂm5pomdered
preparation for transpul nonary adm nistration according to item 701,
wherein the nmean particle dianmeter of the fine particles of the powdered
preparation for transpulmonary admnistrationis 5 mcrons or |less or the
fine particle 10 fraction of the fine particles is 20% or nore. 717. The
use of a freeze-dried conposition for manufacture of a dry powdered
preparation for transpul nonary adm ré@%trati on according to item 701,
wherein the freeze-dried conposition is housed in a 15 vessel, and the fine
particles are prepared by using a device conprising neans for applying a

prescri bed g, hORAL,  B.di1en k3525 fbheh SORPASIJ OBghopged g8 he

vessel arging t resultrng fin par a formfree -d"

495" tufelLidi bhellatheerod ERELUY HoR1Lsdé  to 10L Bec.. . 20 vessel.
718. The 'use of a freeze-dried conposition for manufacture of a dry

powder ed preparation for transpul nonary adm nistration of item 717, using
the dry powder inhaler according to item 101 or 102 shown in the 25

section pfy)( DsOryeranderebnbalgriaa thareyieeorAHIRC2080uFRnTi9reThe use
of a freeze-dried conmposition for manufacture of a dry powdered preparation
fors of a dry powdered preparation for transpulmonary
administration by inhalatioﬁ
Furthermore, the present invention provides use of
a freeze-dried composition in a non-powder form for
manufécture of a dry powdered preparation - for
10 transpulmonary administration by inhalation. The use
encompasses the specific embodiments defined in the
following items 701 to 723:
701. Use of a freeze-dried composition for
manufacture of a dry powdered preparation for
15 transpulmonary administration by inhalation,
the freeze-dried composition having the following
properties:
(i) has a non-powder cake-like form,

T
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20 and
(iii) becomes fine particles having a mean
particle diameter of 10 microns or less or a fine particle
fraction of 10% or more upon receipt of an air impact

having an air speed of at least lm/sec and an air flow

25 rate of at least 17ml/sec,




transpul nonary admi ni stration according to item 718, using the dry powder
I nhaler of item 109 shown in the 5 section of (1) Dry pqu%r Eﬁhgmgr as

t he device. 720. The use of a freeze-dried conposition for na f ure of
a dry powdered preparation for transpul nonary adm nistration according to
item 701, wusing the freeze-dried conposition having the followng 10
properties: (1) has a non-powder cake-like form (ii) has a disintegration
index in a range of 0.015 to 1.5, ang (iii) beconmes fine particles having
a nmean particle 15 diameter of 10 m Pons or less or a fine particle
fraction of 10% or nore upon receiving an air inpact having an air speed
in arange of 1 to 300msec and an air flowrate in a range of 17m/sec to
15L/ secanfibelwg™sEdey9 fbrhaing-dimbonfinki pantfinrl £ ewithgcsadé of a
powder ed preparation for transpul nonary adm ni stration according to item
720, whwesim phetidils ntkegneatticon dmdsadd sEné2pavticle R22acThenusd of a
freeze-dried conposition for mnufacture of a powdered preparation for

t ranspultisnak yme2» Bduisei.strati on according to item 720, wherein the air rl
3 DEC 2005 96 speed is 1 to 250m sec. 723. The use of a freeze-dried
conposi tion fd02 nafi¥achgee 6f o2 pdiRee 2l -frdsd ationP ¢ o tiranspGihonary

5 manufacture of a dry powdered preparation for
transpulmonary administration according to item 701,
wherein the disintegration index of the freeze-dried
composition is 0.02 or more.

703. The use of a freeze-dried composition for
‘10 manufacture of a dry powdered preparation for
transpulmonary administration according to item 701,
wherein the disintegration index of the freeze-dried
composition is in a raﬁge of 0.015 to 1.5.
704. The use of a freeze-dried composition for
15 manufacture of a dry powdered preparation for
transpulmonary administration according to item 701,
wherein the freeze-dried composition becomes fine
particles having a mean particle diameter of 10 microns .

S T, mm = S e e mam S el A £ 1
or iess or a finme particle fraction ¢f 10% or more upo

mn
o _—

20 receipt of an air impact having an air speed of at least
2m/sec and an air flow rate of at least 17ml/sec.
705. The use of a freeze-dried composition for
manufacture of a dry powdered preparation for
transpulmonary administration according to item 701,

25 wherein the freeze-dried composition becomes fine




adm nistration according to item 720, wherein the air 5 flag Er[ghﬁuﬁs
20mLl/ sec to 10./sec. Exanples Following is a detailed desar Eﬁ' t he
present 10 invention, citing exanples; however, the present invention is
not limted to these exanples. In the foll ow ng exanpl es, the
di sintegration index of the non-powder-formfreeze-dried conposition
(freeze-dried cake) of the present invention, and the 15 fine particle
fraction (%, which is an indicator fgor evaluating the delivery into the
| ungs of the dry powdered preparati oﬁlpr oduced, were calculated in
accordance with the followng nethods. Ila" U atlVn of di”~iutugrati....
_ndex; 20 1.0m of n-hexane is instilled gently dowmn the wall of the
vessel imaottikel ¢sepavdcth qan-npoadepatrdrinl éréeamedid e £0NPORitrons
(freeze-dried cake), and agitation is carried out for about 10 seconds at
3000r pmoXisi g sarv1AUR ofihitiiec plaabt Meter EN% @t {onde £byl (Rasat imare. uphen 25
m xture obtained is put into a W cell (nmade by Shimadzu 113 DEC 2005 97
GLC Cent®fediPoppfcan pdith Impgeli baviang apt adal spetéed imdahraGwes and
then the turbidity of the m xture is neasured i mediately at a neasurenent
wavel endth bt GG/ sasi apdaas et rdpavt babeer £ (AV1240s t atel B eShi madzu 5
Cbrpgration). The val ue obtained by dividing the turbidity obtained by the
totaP formul at? B -arbti®t YShe 0% oPal EBABER: Ik GhtooBPOSHE i | FOT
i ngredi en t.h
9 ed‘%én%%%étgre of a dry powdered preparation for
transpulmonary administration according to item 701,
wherein the freeze-dried composition becomes fine
particles having a mean particle diameter of 10 microns
10 or less or a fine particle fraction of 10% or more upon
receipt of an air impact having an air speed of at least
‘Im/sec and an air flow rate of at least 20ml/sec.
707. The use of a freeze-dried composition for
manufacture of a dry powdered preparation for
15 transpulmonary administration according to item 701,
wherein the freeze-dried composition becomes fine
particles having a mean particle diameter of 10 microns

or less or a fine particle fraction of 10% or more upon

receipt of an air impact having an air specd ¢f at least

20 Im/sec and én air flow rate in a range of 17ml/sec to
15L/sec.
708. The ‘use of a freeze-dried composition for
manufacture of a dry powdered preparation for
transpulmonary administration according to item 701,

25 wherein the freeze-dried composition becomes fine




carrier) is taken as the disintegration index. <Ca|CU|ati@ﬂ3§ﬁaL§m@5
particle fraction> 10 A vessel filled with the prepared n ™ orm
freeze-dried conposition is installed into the dry powder inhaler, and
using the device a prescribed air inpact is applied on the conposition,
and the fine powdered, preparation thus produced is discharged directly
into 15 apparatus A (a twin inpinger: made by Copley, UK) as nentioned in
t he European Pharnmacopoeia (Third EdiB'on Suppl emrent 2001, ' p113-115).

After this, the solvents in stage 1 aind stage 2 of the apparatus are
respectively collected, i Gdi v~at Wai t a.a . aavv in each and the
4Vvt1..G Lgr . 20 solvent in the stage 1 or stage 2 is assayed using an
appropr iRRAELHSIRE haviacbraameannwindrtheleypuafieter wef 5 ngiediosr® in the
freeze-dried conposition, for exanple a bioassay nmethod or HPLC (see the
report SATLUEES &F A .fipphpantRede, fraqidonset- 260F (ADIBY Feald tthe
report of 25.1 ida_et al. (Yakugaku Zasshi , 119 (10), 752-762 (1999)). 1 3
DEC 2005 98CHRE 950t hal M@ e expected to be delivered into the

!ungs_is that_J 9$t§@632 (theoggrodxggniCGQianpter of ganthles r%govered

inthis fraction is 6:®4mM%t Péssf Trehe PPt &i STPBP fﬁé%ﬁﬁl¢€

the Findonbedet 8B 20 Pon €ind BourkOYAGE Shhn BE BEREAE N o hhoh the

- : gﬂgls;i iﬁg?%?&ﬁ#&'ﬂaﬁ A W35 & £Kat0n CYRAEDEqt NS _sg.ittea}rpi Loy, as an
wherein the freeze-dried composition contains a
synthetic low-molecular-weight drug as an active
ingredient.

10 710. The use of a freeze-dried composition for
manufacture of a dfy powdered preparation for
transpulmonary administration according to item 701,
wherein the freeze-dried composition contains a high-
molecular-weight drug such as a protein, a peptide or the

15 like as an active ingredient.

711. The use of a freeze-dried composition for
manufacture of a dry powdered preparation for
transpulmonary administration according to item 709,
wherein the freeze-dried omposition contains a

20 synthetic low-molecular-weight drug as the active
ingredient, and at least one selected from the group
consisting of amino acids, dipeptides, tripeptides, and
saccharides as a carrier.

712. The use of a freeze-dried composition for

25 manufacture of a dry powdered preparation for

Wk




transpul monary administration. 10 In the Exanples and Conparative Exanpl es
given below, the active ingredients contained in stage iSaBECs?ﬂﬁe 2 were
guantitated, .and the weight amount of the active ingredient in stage 2
was divided by the total weight anount of the active ingredients jetted
out (the total 15 wei ght anmount of the active ingredients contained in
stage 1 and stage 2: hereinafter also referred to as "Stage 1 + Stage 2")
to calculate fine particles fraction.93 Moreover, as a rule in the European
Phar macopoei a, when wusing the twin i'nmp3.uge r (nmade by Copley, un), it is
20 stipulated that suction is carried out at an air suction flowrate of
60 L/mn, i.e. 1 L/sec, and hence in the exanples and conparative exanpl es
bel ow t hir&ngeulmenagmiedadmbpisfaationpaceonddng nhal ekt ¢met719pe 1) 25
A description of an enbodinent of the jet type dry 13 DEC 2005 99 powder

i nhal erwgﬁr&-‘r’h the pFkesese 1dubad PP PFikdWwheCopit@dm BsPnd Iy~ 1. The
dry powder inhaler is an air jet type apparatus for breaking do into
fine paPPrATs AR VeIV elTHY FRCE BRe RRBS 4 mitt P&rp‘él%ﬁﬁa‘m? of
doses 5,0f a non-powder-formfreeze-dried conposition 2 housed at .the

bot tom bAKS A adl® 16 b e SR REL R e ddh & c1RAS L HaBeaRediacTRE 11 ow

LT N TR IR A e S

i nhal atTén p t'he" needl e parf 5, a

tubulary 19 Al 1 HeGOVeinl HRlcRHEGQUMIS LG ReRALEopart 5 and al so

713. The use of a freeze-dried composition for
manufacture of a dry powdered preparation for
transpulmonary administration according to ditem 711,

10 wherein the freeze-dried composition <contains a
sjnthetic low-molecular-weight drug as the active
ingredient, and at least one selected from the group
consisting of hydrophobic amino acids, hydrophobic
dipeptides, and hydrophobic tripeptides as the carrier.

15 714. The use of a freeze-dried composition for
manufacture of a dry powdered preparation for
transpulmonary administration according to item 712,

wherein the freeze-dried composition contains a

e h] 1 - T 1 i
high-molecular-weight drug such as a protein, a pe

tide

n3

20 or the like as the active ingredient, and at least one
selected from the group consisting of hydrophobic amino
acids, hydrophobic dipeptides, and hydrophobic
tripeptides as the carrier.

715. The use of a freeze-dried compositicn for

25 manufacture of a dry powdered ©preparation for




hol ds the vessel 1, and air pressure-feeding neans 9. T [
pressure-feeding neans 9 is manually operated and conpriggéfhEﬁuBmﬁar
bel l ows body 10. An intake port 12 equi pped with an intake valve 11, and a
15 di scharge port 14 equipped with a discharge valve 13 are provided in the
bel |l ows body 10. The discharge port 14 is attached to a connecting port 15
formed at the base end of the air jet flow path 3 of the needle part 5,
and comrunicates WL t h thc air f|(Wﬁé+4. 3. . atj .. app lyi'nn wua u
JOAAt . path D 20 a conpressive force 10 the bell ows body 10 and thus
contracting the bellows body 10 in a state in which the intake valve 11 is
cl osed, the discharge valve 13 is opened, and air in the bellows body 10

i s di sch@tgrdpridmonracsy vedndnik frabiohe acsonsligegpdra 14 ew a7PRe air jet
flow 25 path 3. Wien the conpressive force is released, on the 13 DEC 2005
100 ot h@hemadn the Faeons -Hadedrenpasds Heor 18 ahneaseastselubds§toring
force of the bellows body 10, and in a state in which the discharge valve
13 i s cCOYRROSERd 9™t ake val ve 11 opens, and air is introduced into the
bell ows body 10.. 5 Wien using the dry powder inhaler, as shqwn iggFig. 1,

the vessel 1 i721q_nsé['_rhteeduisﬁt 0% fhet t &R SF © sardisA ch?é‘PPO%,it&r‘Pd‘ a*Sttopper |a
i v T ot MR SR and Et he? i Sy @ TIRERS: 1 REARAT ThaCThe BE%0r the
vessel Tidnsblinlgadla! famih i PELLRIC 08D A GT dd'e1%em 701,
pressure-1eedrng neans 9 1S contracte 0] |scharge alr
wherein the mean particle diameter of the fine particles
of the powdered preparation for transpulmonary
administration is 5 microns or less or the fine particle
10 fraction of the fine particles is 20% or more.

717. The use of a freeze-dried composition for
manufacture of a dry powdered preparation for
transpulmonary administration according to item 701,
wherein the freeze-dried composition is housed in a

15 wvessel, and the fine particles are prepared by using a
device comprising means for applying a prescribed air
impact to the freeze-dried composition housed in the
vessel and means for discharging the resulting fine

4+ 3
w

1 el - £
icle powder form £x

paxr recze t of the
20 vessel.

718. The use of a freeze-dried composition for
manufacture of a dry powdered preparation for
transpulmonary administration of item 717, using the dry
powder inhaler according to item 101 or 102 shown in the

25 section of (1) Dry powder inhaler as the device.




fromthe discharge port 14, then this air passes through the air jet flow
path 3 and i.s jetted out-fromthe tip of the needle part Ela@ﬁfﬁﬁwﬁhe
freeze-dried conposition 15 2 in the vessel, and due to the resulting air

i npact the freeze-dried conposition 2 becorres fine particles, which then
pass through the discharge flow path 4 of the needle part 5 and are

di scharged fromthe inhalation port 6 of the air intake klI|IG _ el r 7. The
user (pu atievnt\ anhales these 3la3dgbGa., .. 20 fine particles fromthe
i nhal ation port 6 of the air intake nenber, whereupon the fine particles
of the freeze-dried conposition 2 are delivered into the lungs of the user
(patient). The nmaterial of the stopper of the vessel for use in_the

i nvention is ddt?1i M¥edUS&ndeEarf bé Les eer 84 187 1 COMBRS LELANS ﬁgﬁal ly

used for 'ﬁ% gger of a vessel for A 3 DEC 2005 101 holding a drﬁg
conpoun P REERCEIL T b & plaastfi&'Y aR i ek or tHEeIH%at fh thPE jet

%Pﬁner%frp"rﬁ%%&éé‘o&?ag% b rﬁﬁ%?aﬂrm%%‘#%%eb?aﬁé%r) oofl %&”2759, et f1ow
oot 1B INsEE ABorsifadh B fTE 81 Pel T SRABRH 44 EREC " 1
G schar g 3T Bornath &ivafﬂ? Bolacn mihaud %% S‘S’hof i ‘Zi‘ési’si{‘dahﬂeso on.
These bores can e 13 egked 88 @pFEQFHé%ede&(HH acAEes Pt 183 F8rl0MM.
| manufacture of a dry powdered preparation for
transpulmonary administration according to item 701,
using the freeze-dried composition having the following
10 properties: |
{i) has a non-powder cake-like form,
(ii) has a disintegration index in a range of 0.015
to 1.5, and
{iii) becomes fine particles having a mean particle
15 diameter of 10 microns or less or a fine particle fraction
of 10% or more upon receiving an air impact having an air
speed in a range of 1 to 300m/sec and an air flow rate
in a range of i?ml/sec to 15L/sec.
721. The use ¢f a freeze-dried composition for
20 manufacture of a powdered preparation for transpulmonary
administration according to item 720, wherein the
disintegration index is 0.02 to 1.0.
722. The use of a freeze-dried composition for

manufacture of a powdered preparation for transpulmonary

25 administration according to item 720, wherein the air




preferably 0.3 to 7mm nore preferably 0.5 to 5nm Moreover, regarding the
air pressure-feeding neans 15 9, the discharge anount ofpsfs g p icles
required for admnistration by inhalation can be adjustgagtg Qd?@%ting

t he speed of conpression of the bellows body 10. Adjustnent can al so be
carried out by such air jet such that Il VSV f~dr2 edi.vi t 02 is broke
down 1116 | | 1.11C 11000G U1U pvoi 1.1 . 20 into fine particles.
Enbodi ment 2 Dry powder inhaler (selfg énhallng type 1) A description of an
enbodi nent (first enbodinment) of the Self-inhaling type dry powder inhaler
used in the 25 present invention wll now be given using Fig. 2. The dry -~
3 D E C 2005 102 powder inhaler shown in Fig. 2 conprises a needle part 5
havi ng &8PKRdi &8 fi owepaBWmbsend an air introduction flow path 17, a
tubul ar safety cover 8, and an _air intake nenber 19 that_ has an i nhal ati on
port 18 and cgr%ﬁm. Theesusew 0f the fsineFondriesy pampasit¥A® afPTi nt ake
menber connected to the base end of the suction flow_path 16 of the

need| e B‘é"ﬂuéac\m’é?ﬁ 5 ﬁgpPW@eo‘F?/ddb’v?\ﬂErariarﬁﬂaq”érfoﬁst%%’éﬁﬁullﬂ‘qi?@ry 2, the

1 ted into the tubular safet 10 8 t |
of the JoTCuRTEE %a%@&%&ooiréﬁg‘éna%a ARG b Pk Sl

suctd onfl e air uction flow path 17 with the inside
of the \ji:éLsog')évl P%ttl%l l%h at e’ tl?r(%%ﬁg?ﬁéj ‘i nhal ati on

Examples

Following is a detailed description of the present
10 invention, citing examples; however, the present
inventibn is not limited to these examples.

In the following examples, .the disintegration index
of the non-powder-form freeze-dried ccmposition
(freeze-dried cake) of the present invention, and the

15 fine particle fraction (%), which is an indicato-r for
evaluating the delivery into the 1uﬁgs of the dry powdered
preparation produced, were calculated in accordance with
the following methods.

SV T onnn T
{Caliculation of nt
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ggra ndex>

20 1.0ml of n-hexane is instilled gently down the wall
of the vessel into the prepared non-powder-form
freeze-dried composition (freeze-dried cake)}, and
agitation is carried out for about 10 seconds at 3000rpm

using an Automatic Lab-Mixer NS-8 (made by Pasolina). The

25 mixture obtained is put into a UV cell (made by Shimadzu




pressure of the user (patient), air In the vessel 1 is 15 sucked in from
the inhalation port 18 via the suction f |low path 16, aﬁﬁSa@Eﬁﬁﬁﬂ&ane time
outside air flows into the vessel 1, which is now at a negative pressure,
fromthe air introduction flow path 17. At this tinme, the 20 through the
air inpact acting on the freeze-dried conposition 2, and the fine
particles produced are delivered into the user's (patient's) | ungs from
the inhalation port 18 via the sucti flow path 16. Moreover, with this
dry powder inhaler, setting is 25 caffied out such that nost of the
freeze-dried A 3 DEC 2005 103 conposition 2 is made into fine particles and
di scharged fromthe inhalation port 18 through one inhalation of the " user
(pati enﬁ)LC |€entegunst e pliicadt paehal enfgtdw It eandf opred ¢amhapatihon of

t he user atient) is 5to 300 L/mn, 5 preferably 10 to 200 L/m n, nore
preferab’lly{) 1 4o ang rthebuﬁ:htehetld:ebrtgntaf ¢ofietbe fminhakiengisype dry
powder- inhaler of the present invention is nodified as appropriate in
accor daREESHFR % h@m%lpﬁlFﬁt]—fYr?ta%lmqétﬁluréﬂletﬂfewﬁsfeﬁl‘ﬂaattbeﬂﬁ)5@@Pﬁ'g t he

device. Wth the dr Eomder 10 inhaler _shown in Fig. 2, in accordance with
t he re%ﬁ%%@o?y%ﬂ%# F?Hﬁoﬁﬂ@eﬁﬁﬁ'ﬁgﬂr@éﬂ) mﬁd&u@ﬂlﬁﬁlm@ﬁﬁﬂvolune of
theiyes el has o about 10m, and _ the bores .of the air

|ntrodut|QPPFP %ﬂ%@%ﬁ@ %RE?FBE*IQWVﬂéyﬁ@ﬂﬁgotgﬁuu 1.5mm As

PR E ffz' R8RgR, 7 Uil 5kl B Ret e b R bh 2 1
total amount (weight) of the active ingredient and the
carrier) is taken as the disintegration index,.
{Calculation of fine particle fraction)

i0 A vessel filled with the prepared non-powder-form
freeze-dried composition is installed into the dry powder
- inhaler, and using the device ajprescribed air impact is
applied on the composition, and the fine powdered
Preparation thus produced is discharged directly into
15 apparatus A (a twin impinger: made by Copley., UK) as
mentioned in the European Pharmacopoeia (Third Edition

Supplement 2001, pl13-115). After this, the solvents in

stage 1 and stage 2 of the apparatus are respectively

~ A ~ o A +% A = 4 i 3
ted, and the active ingredicnt gcontained in

ch
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20 solvent in the stage 1 or stage 2 is assayed using an
appropriate method in accordance with the type of active
ingredient in the freeze-dried composition, for example
a biocassay method or HPLC (see the report of Lucas et al.
(Pharm. Res., 15 (4), 562-569 (1998)) and the report of

25 Tida et al. (Yakugaku Zasshi, 119 (10), 752-762 (1999)).




inhal ation port 18 with virtually none |eft behind through one inhalation

of the user (patient). Enbodinent 3. Dry powder inhaler l%#§ing:iﬁﬁﬁling‘
type A description of an enbodi nent (second enbodi nent) t 2

self-inhaling type dry powder inhaler used in the present invention wll
now be given using Fig. 3. The dry powder inhaler shown in Fig. 3 is the
sane as the jet type 25 dry powder inhaler shown in Fig. 1 with the bell ows
body 13 DEC 2005 104 10 used for pressure-feeding air renmoved fromthe
‘connecting port 15. The discharge fl path 4 of the jet type dry powder
inhaler of Fig. 1 corresponds to a suction flow path 16, the air jet flow
path 3 to an air introduction 5 flow path 17, and the air intake nmenber 7
havi ng The fnaghtdatdrontpatt o obanexipedinddkeombrbete 19vbaeidgimbo

i nhal ati on port 18. Wen using the self-inhaling type dry powder inhaler

in questiiegn, Lengsndish Poaht dnarstape antdles awrbdyheniy diGnpohneer

i nhal er shown in Fig. 2. Through the inhalation pressure of the user

(pati enPf PantiqleRergeoysirddiin tWuckdddatfoondse. tphaimtlieons port 18
via the _suction flow path 16, and at the same tinme outside air flows into
t he ve‘s'ila BroprirdhieRl Rdw Hie aafdddie vinpgreskipet thed theachssir
intﬁpduc i_on flom%fﬁth 17. The freeze-dried conposition 2_is made into fine

bar (1 ol 84398 GLBR T R BFFOYEati R FBulE O e EonISh ATl ¢l SRF i 1BR of air

Thefinsarticle fraction (the amount that can be expected to
reach the lungs), and is taken as a yardstick for
evaluating the suitability as an inhalation for
transpulmonary administration.

10 IntheExamplesandComparativeExamplesgivenbelow,
the active ingredients contained in stage 1 and stage 2
were quantitated, and the weight amount of the active
ingredient in stage 2 was divided by the total weight
amount of the active ingredients jetted out (the total

15 weight amount of the active ingredients contained in
stage 1 and stage 2: hereinafter also referred to as "Stage
1 + Stage 2") to calculate fine particles fraction.
Mofeover, as a rule in the European Pharmacopoeia, when

e XA A ow [ -

using the twin 1lmpinger

Copley, UK}, it is
20 stipulated that suction is carried cut at an air suction
flow rate of 60 L/min, i.e. 1 L/sec, and hence in the
examples and comparative examples below this was
followed.
Embodiment 1 Dry powder inhaler (jet type 1)

25 A description of an embodiment of the jet type dry




particles produced are then delivered into the user (p ti + 1' fromthe

i nhal ation port 18 As 20 mentioned before, the air flow rhgelEDr208be

i nhal ation of the user (patient) is generally in a range of 5 to 300

L/ m nute; however, with the dry powder inhaler shown in Fig. 3, in
accordance with the respiratory ability of the wuser (patient) in question,
the volune of the vessel was 25 set to about 5m, the bore (dianmeter) of
the air 13 DEC 2005 105 introduction 5§om/path 17 to about 1.2mm and the
bore (dianeter) of the suction flow path 16 to about 1.8mm As a result,
the settings are such that nost of the freeze-dried conposition 2 is nade
into fine particles 5 and di scharged fromthe inhalation port 18 through
one inpPsaiwdesnishakeruseed pat ttwet pragfenheigventiitmlwhylt ppw Bey powder
inhaler is constituted in this way, then by detachably installing air

pr essur é37eeR| R gimghdsi 9. shehThe denowdebodphad e i ptantdercdhftecti ng
port 15, the self-inhaling type dry powder inhaler can be changed into a
jet typdYRe GpppEatdiy pordeFepkid @rdeun imte Hengsegdrisi ¢l efefnd sel f-
inhaling-txfe or a jet tyge as desired. Each of the ahove drg gomder

i nhal er $ofL Y RE IR B st 156 MRS oh, U tha? Bl *RIBF At et L i {OFESa

possl bl &t o caPRLpautthe Eat An R e e 3 FRLsd PomnRet taten 2 RarorRe”
];_Beren.zg; %ﬁfs%glré;ﬁ)ggsllgfbﬁll 8? Qeﬁﬁgg‘g%f &Qeapx%r-yoﬁmlqusisgts éxpnggﬁtliectjetﬁa%i anet er
, preferably
has an air jet flow path 3 and a discharge flow path 4,
an air intake member 7 that has an inhalation port 6 and
is attached to a base end ¢f the needle part 5, a tubu;ar
10 safety cover 8 that surrounds the needle part 5 and also
holds the vessel 1, and air pressure-feeding means §.
The air ﬁressure—feeding means 9 is manually
operated and comprises a tubular bellows hody 10. An
intake port 12 equipped with an intake valve 11, and a
15 discharge port 14 equipped with a discharge valve 13 are
provided in the bellows body 10. The discharge port 14
is attached to a connecting port 15 formed at the base
end of the air jet flow path 3 of the needle part 5, and

oy pts

e T
Coniunicacse th the at F

o~ s : £l 2
S5 Wit uwii© aiil j&e a =

low path 3.

20 a compressive force to the bellows body 10 and thus
contracting the bellows body 10 in a state in which the
intake valve 11 is closed, the discharge valve 13 is opened,
and air in the bellows body 10 is discharged into the
fessei 1 from the discharge port 14 via the air jet £flow

25 path 3. When the compressive force 1s released, on the




ancui particles - preferably 5 mcrons or less, and flies out with al npst
none | eft behind. Enbodi nent4 Dry powder i nhal er (self-im@apgpgzﬁ%pe 3) A
description of an enbodi ment (third enbodi nent) 25 of t f-inhaling
type dry powder inhaler used in the 13 DEC 2005 106 present invention will"’
now be given using Figs. 4 to 10. Fig. 4 is a perspective view show ng the
dry powder inhaler, and Fig. 5is a sectional view show ng the dry powder
inhal er. Mreover, Fig. 6(a) is a papfy,al sectional view 5 showing a needle
part 5 and a suction port 31 of the &ry powder inhaler, and (b) is a side
view of the needle part 5. Furthernore, Figs. 7 to 10 are sectional views
for explaining the operation of the dry powder inhaler. The dry powder

i nhal er CorpFilsenda ﬁg@dpélﬂffr"fs Hqdy 11%%@@&@“?0??{13‘31% &LRELSF f 1 ow
path 16 and an air _introduction flow path 17, a holder part 22 for hol ding
a vesseF oS tTi@Ei hgreRatfert®® PEL kisi hgdithd VesaBA 1P \R aS5ERE Shol der

Phe. hol ddr vl £5 4R a8 U5 a1 VA | dckF 6L oS Hnct hBodt baRg T24 Yehng 3
ong 1 e GRS paR R o3t g AR EHPIncte el T b therE PRaNE g oL, 7
MDrSUET oo TRALEEER AT p hddLMRU, H M RRTITEGEL oS
the i, the vessel 1 is inserted into the tubular safety cover
8, and a stopper la of the vessel 1 is pierced by the needle
part 5, thus communicating the air jet flow path 3 and
the discharge flow path 4 with the inside of the vessel
10 1. In this state, if the bellows body 10 of the air
| pressure-feeding means 9 i1s contracted to discharge air
from the discharge port 14, then this air passes through
the air jet _flow path 3 and is jetted out from the tip
of the needle part 5 towards the freeze-dried composition
15 2 in the vessel, and due to the resulting air impact the
freeze-dried composition 2 becomes fine particles, which
then pass through the discharge flow path 4 of the needle
part 5 and are discharged from the inhalation port 6 of

e L. o . S T e he §
Lllie diT INCaKe menvayr /. 108 user

t
o
[
4
a
E

™o
- l:lu A LA Ad U e NS e Mt Bl Nt Wi

20 fine particles from the inhalation port 6 of the air intake
member, Wflereupon the fine particles of the freeze-dried
composition 2 are delivered into the lungs of the user
{patient). The material of the stopper of the vessel for
use in the invention is not limited, and can be selected

25 from materials usually used for a stopper of a vessel for




housing 21. As shown in Fig. 7, in detail the housing 21 is forned froma
housing main body 26 in which is forned a renoval/inserti E in a
position in-which the 25 holder part 22 is retreated, and g%lﬁg 2 hat
opens and 13 DEC 2005 107 cl oses the renoval /insertion port 25. The lid 27
is connected to the housing main body 26 by a hinge 21A. and a wi ndow 28
for verifying whether the vessel 1 has been |loaded is provided inthe |id
27. 5 An introduction port 29 for introducing outside air is provided in a
wal | of the housing 21, and a check \&lve 30 is installed at the

i ntroduction port 29. Moreover, the nouthpiece 32 is provided at the tip
of the housing 21. The suction port 31 of the nout hpi ece 32 is covered 10
by a capp¥e e t r (o}TTaT<] | e S

fl ange- shaﬁghwga%tf??%g %gft BBbqu§%rn% Qﬁ% Pﬁggggyeﬁglg e needl e
part 5, amuhﬁﬂummﬁﬁﬁthaeraﬁe_lntroductlon flow path 17 passes t hrough the
partitioh_ part 33 and opens out in an outer peripheral direction 15 of the
partition parWi3dh Wisoyer. taerdPpepalraet liPrRater34 194 efls feem an
outer rimpart of the partition part 33 towards the suction port 31 of the
nmout hpi e @2t Theserced dpaibodti 30mISt aAlledvbDlmel bE HOUsiwvgs 2& 1by
fitting the participation part 33 into tine Lip pail O Laic housing 20
21. oThr ebghat h$sli,nsthed [tadren { dikenakeal) diff edie oanipf jete £ lwuspayh21 and
the axial direction of the needle part 5 are aligned with one another.

3 about 1.2mm, and the bore (diameter) of the discharge
flow path 4 about 1.8mm.
Note, however, that there is no limitation to this.
The preferable range for the bores of the air jet flow
10 path 3 and the discharge flow path 4 varies according to
the size of the vessel and so on. These bores can be
selected as appropriate from a range of 0.3 to 10mm,
preferably 0.3 to 7mm, more preferably 0.5 to 5mm.
Moreover, regérding the air pressure-feeding means
15 9, the discharge amount of fine particles required for
administration by inhalation can be adjusted by adjusting
the speed of compression of the bellows body 10.
Adjustment can also be carried out by such air jet such

h
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20 into fine particles.
Embodiment 2 Dry powder inhaler (self-inhaling type
1)
A description of an embodiment (first embodiment)

of the self-inhaling type dry powder inhaler used in the

25 present invention will now be given using Fig. 2. The dry




A renover 35 for lifting the vessel 1 up fromthe base of the hol der part
22 and renoving the vessel 1 is 25 attached to the holdenigggkgﬁ%pﬁ?nd a

| ever 36 for lifting 13 DEC 2005 108 the vessel 1 up is for e '
remover 35.. The hol der operating part 24 conprises a nechanism part 37 for
nmovi ng the hol der part 22 back and forth along the axial direction of the
housi ng 21, and an operating 5 |lever for operating the nmechanismpart 37.
The nechanism part 37 conprises a connector 39. One end of the connector
39 is connected to the holder part 23a0Ry a hinge 40, and the other end of
t he connector 39 is connected to the lid 27 by a hinge 41. The |id 27 is
al so used as the 10 above-nenti oned operating | ever. By opening and cl osing

the |1 dpghiadhehaldesrpanion? 1n #lypncpdoaRgisidsahed A ng phgaui de

part 237 The point of action of the force for pushing down the Iid 27 is
shown by h@vfﬁ?ow Sudk £be: FloWdthS16 bad i A stapae doquethenhi nge

21A to the point of action is nmade to be |onger than the distance fromthe

hinge 2¥Aow p4bR bhnge 4hbuSaR $£88kly cloveah, it laveiiprincaplee, the
lid (operating | ever) 27 can be operated by a force smaller than the force

necessamenitde i B CEhhehalsOppei nAG 1l &t Dbnt pertesseand woinmdmhicaeed e part
5. Moreover, as shown in Fig. 6, second introduction paths 42 for.
suppi emaritteh ythet saduci onanfdfowipathelbor Mk diwthetdke poawkeri Mal er.
When sucking the freeze-dried conposition that has been nade into a powder
fromthds connected to the base end of the suction flow path 16
of the needle part 5.
When using the dry powder inhaler, as shown in Fig.
2, the vessel 1 is inserted into the tubular safety cover
10 8, and an stopper la of the vessel 1 is pierced by the
needle part 5, thus communicating the suction flow path
16 and the air introduction flow path 17 with the inside
of the vessel 1. In this state, through the inhalation
pressure of the user (patient), air in the vessel 1 is
15 sucked in from the inhalation port 18 via the suction £low
path 16, and at the same time outside air flows into the

vessel 1, which is now at a negative pressure, from the

air introduction flow path 17. At this time, the

ig made into fine particacles

20 through the air impact acting on the freeze-dried
composition 2, and the fine particles produced are
delivered into the user’s (pdtient's) lungs from the
inhaiation port 18 via the suction flow path 16.

Moreover, with this dry powder inhaler, setting is

25 carried out Such that most of the freeze-dried




25 nout hpi ece 32, outside air passes through these second ri 3 DEC 2005 109
i ntroduction path 42 and flows to the suction port 31 of = the pi ece
32. As aresult, the dry powder inhaler can be used mﬁhﬂ&bﬁgmﬁg ng a-
burden even by a user (patient) having reduced pul nonary capacity or a
child 5 patient. Note that the second introduction paths 42 may be
omtted. Introduction grooves 42a are provided in the partition part 33 of
the needle part 5 and introduction grooves 42b are provided in the

peri pheral wall part .34. 10 By fittileg t he nout hpiece 32 into the

peri pheral wall part 34 of the needle part 5, the second introduction
paths 42 are thus forned fromthe nouthpiece 32 and the introduction
grooves : iyﬁg ek s f ar L t Lace 32
15 and the gﬁgfﬁég%ff’iﬁ on%g€£564ﬁkgf 9ﬁ§q§g§§%§e§?ﬁtEggﬁgﬁéﬁﬁbgaths 42

opens Owirdm ﬁm@_ﬂvﬁéh‘é&i’é% Zﬁ@ft PP HBouWh be el handNer 18Rdo45tRE the

second introduction paths opens out info the suction port 31 of the

nout hpi ecReB2(pa@ iMHepvert as YvwiiBrdd tifat atMal hi47 fwexy ngavent
hol es 46 is provided in the suction port 31. Consequently, even in the

case thatf vl dinhabpadiornpd tad Ledihd pdteeae)dises €OMPOSIT /BNn? i S
small due to a lack of suction force or the like, and part of the
fr edze- preeile 2Bbdgnmp@stbi M0 4 fisinotmomdep r @f e rapopvddr Lot he Onofmpowder ' 13
DE(:20015'.>l1t the design of the self-inhaling type dry powder
inhaler of the present invention is modified as
appropriate in accordance with the respiratory abi;ity
of the user (patient) using the device. With the dry powder
10 inhaler shown in Fig. 2, in accordance with the
respiratory ability §f the user (patient) in guestion,
the volume of the vessel has been set to about 10ml, and
the bores of the air introduction flow path 17 and‘the
suction flow path 16 to about 1.5mm. As a result, the
15 settings are such that the freeze-dried composition.z is
made into fine particles and dischargéd from the

inhalation port 18 with virtually none left behind

through one inhalaticn of the user (patient).

T Tn o~ A E e - 0 ™ o A 5 i i
Embodiment 3 Pry powder inhaler {self-inhaling type

A description of an embodiment (second embodiment)
of the self-inhaling_type dry powder inhaler used in the
present invention will now be given using Fig. 3. The dry
powder inhaler shown in Fig. 3 is the same as the jet type

25 dry powder inhaler shown in Fig. 1 with the bellows body




110 part can be made into a powder when passing through the vent holes 46
of the wall 47. Moreover, as shown in Fig. 6(a), atip oﬁﬁml&ﬁﬂli of the
air introduction flow path 17 of the needle part 5 5 is nmade to be closer
to the freeze-dried conposition 2 than a tip opening 16a of the suction
flow path 16. As a result, dropping of the fl ow speed of the air that
flows- into the vessel 1 fromthe tip opening 17a of the air introduction
flow path 17 can be suppressed as nuch as 10 possi bl e, and hence an
effective air inpact can be applied 104 the freeze-dried conposition 2.

Mor eover, because the tip opening 16a of the suction flow path 16 of the
needle part 5 is further fromthe freeze-dried conposition 2 than the tip
openi ng 172y 8k at K& Al b ricddAIC Fe@h £ ) §WaR 3t hre'lrzov%ﬁ k) RO t@le the
-freeze-dried conposition 2 can be nade"to into a fine powder in the vessel
1 as nuetbrseB@ITid|Porbei orerhel ag suckeds RUQW a@hra ik redactiben flow
path 16 of the needle part 5. The dry powder inhaler is used as follows.
Firstlytydde tdey lpswdéri snhiaflltead P Ftigy Opedoitie JeshEal tbnsenidonoport 25
of the housing 21 as in Fig. 7, whereby the holder part 22 is pulled
backwar dst dw prectaie i 6 he hreeadvalj EitnS oW pathpdrio 2n af rt hethaubiagidh Next,
the vessel 1 is installed in the holder part 22 with the stopper |a facing
f orwar d€1o®5pRdlt 17 heanid 2rei ¢ipushetatevmenbekrode hdreingy BEG 2005 111
renoval /insertion port 25 of the housing 21 as in Fig.

inhalation port 6 to an air intake member 19 having an
inhalation port 18.
When using the self-inhaling type dry powder inhaler
in guestion, the main points are the same as with the dry
10 powder inhaler shown in Fig. 2. Through the inhalation
pressure éf the user (patient}, air in the vessel 1 is
-sucked in from the inhalation port 18 via the suction £low
prath 16, and at the same time outside air flows into the
vessel 1, which is now at a negative pressure, from the
15 air introduction flow path 17. The freeze-dried
composition 2 is made into fine particles through the air
impact produced accompanying this inflow of air. The fine

particles produced are then delivered into the user

Lo AP i
L.L

A}
ent's) lungs from the

re
u.lxga - =

{pa nhalation port 18. Ag

20 mentioned before, the air fiow rate for one inhalation
bf the user (patient) is generally in a range of 5 to 300
L/minute; howevér, with the dry powder inhaler shown in
Fig. 3, in accordance with the respiratory ability of the

user {(patient) in question, the volume of the vessel was

25 set to about 5ml, the bore (diameter) of the air




8, whereby the holder part 22 is pushed towards the needle part 5 by the
connector 39, and the stopper la of the vessel 1 is pier 3? bﬁeﬂms tip of
the needle part 5, thus 5 conmunicating the suction fIOM/ﬁ ﬁt and t he
air introduction flow path 17 of the needle part 5 with the inside of the
vessel 1. Next, air in the vessel 1 is sucked fromthe suction port 31 of
t he nout hpi ece 32 through the suction flow path 16 of the needle part 5 by
the inhalation 10 pressure of the usgr_(patient) . At this tine, the inside
of the vessel 1 beconmes a negative ®Wsure and the check valve 30 opens,
and outside air flows into the vessel 1 through the air introduction flow
path 17 of the needle part 5. As aresult, an air inpact is generated in

t he 15 ¥psgeiddcandn el dwepad-tdriBdtooapasitt i bn2@mi,s dandkeheddorei nt o
fine particles, and the fine particles prepared are delivered into the
user's (pgarimntes) lofhgshér emctthicon sfitbworpaddrtl81tei ahdretsdctdimm. f | ow
path 16. After use, 20 up to the renoval/insertion port 25 of the housing
21, andiSt RerrefBlienoilee B Ykingst eFeupsbyht ki ate\vBpsis whdthehe vessel 1
is renoved fromthe holder part 22. Even if_ air is cqnversel¥_blomn into

t he vesSEPeFe B ethe YRRLBdt IRt 231 somadfe dEPhFilate B2T LSk Birge 25
to the outside of the freeze-dried conposition 2 nade into 13 _DEC 2005 112
fin pa‘?‘{’ficldé‘ss?léaﬁﬂ@\ijerﬁEﬂmbi'th%el%lﬁgEEt\?eﬂWep%ﬁF 1A TRAP G e PHRf or e,

range  bpr@4L8E o ShondeSh  RBERE M) poucter "inhalel snomn
If the self-inhaling type dry powder inhaler is
constituted in this way, then by detachably installing
air pressure-feeding means 9 such as a bellows body 10
10 into the connecting port 15, the self-inhaling type dry
powder inhaler can be changed into a jet type. A single
dry powder inhaler can thus be used as either a self-
inhaling type or a jet type as desired.
Each of the above dry powder inhalers of the presgnt
15 invention, regardless of whether it is a self-inhaliﬁg
type or a jet type, can be constituted such that it is
possible to select and set the size of the air impact such
that the fréeze-dried composition becomes fine particles

oF mAaan nawmbEdala A4
A LT w

mean part meter 10 microng or laess, nreferably

20 5 microns or less, and flies out with almost
ﬁone left behind.
Embodiment 4 Dry powder inhaler (self-inhaling type
3)

A description of an embodiment (third embodiment)

25 of the self-inhaling type dry powder inhaler used in the




5in Figs. 4 to 10, in accordance with the respiratory ability of the user
(patient) , the volune of the vessel 1 has been set to about 5 m, the

bore (dianeter) of the air introduction flow path 17 to & ) and
the bore (diameter) of the suction flow path 16 to about gggbgg gmgw%s a

result, the settings are such that nost of the freeze-dried conposition 2
Is made into fine particles and discharged fromthe suction port 31

t hrough one inhalation of the user (patient). O her enbodinents of the dry
powder inhaler 15 (self-inhaling typ® are shown in Figs. 11 to 13. Wth
the dry powder inhaler (self-inhaling type 4) showm in Fig. 11, an
operating nenber 48 is provided so as to be freely rotatable in the

cireunf geaitd Bt 3 A EAEHAD i1 hgohoys gqv&} >1AB0PI JY. 1 arow. The 20

mechani sm part of the hol der operating part, shown 1n the

dr awi ngFi@Q”@r:iié%Spér%@é&i:iGEZS?i./%Wasﬂ‘iio@infgo{:h%v\&f:ytﬁé%d@lgéﬁ?faié‘f9 the

sane; when the operating nenb 8 is rotated, this rotation Is converted

to lineand rovemest i6f 4 hgekalidatapakti 32 dRothe @xink ‘ﬁﬁ%%bﬂ'@léﬁ 25 the
needl e part 5. Note that the angle of rotation of the 13 C 2005 113

oper at oLnh& lier alhootedS@ , Wid. tdeadr y spavsler tiidelssctsefal Rhbdwng type
5) shown in Fig. 12 and Fig. 13, an annul ar operating nenber 49 is

i nsthal | eHosdire® a mbedilecglart i dmdl @ sucthermqusrhg3d 2E tHe deghani sm
part of the hol der operating part, which is not shown in the draw ng,
conpri seevadardnkkalew. whah(b) is a side view of the needle part

5. Furthermore, Figs. 7 to 10 are sectional'views for
exXplaining the operation of the dry powder inhaler.
The dry powder inhaler comprises a needle part 35 in
10 which are formed a suction flow path 16 and an air
introduction flow path 17, a holder part 22 for holding
a vessel 1, a housing chamber 20 for housing the vessel
1l via the holder part 22, a guide part 23 provided in the
housing chamber 20 for guiding the holder part 22 in the
15 axial direction of the needle part 5, and a holder
operating part 24 for advancing and retreating the holder
part 22 along the guide part 23; these are all housed in
a tubular housing 21. Moreover, a mouthpiece 32 that has

2 — -
L

. ww e ha - — <1 P =
d SUCcYlidn porx S a4 i Conmni th th ction f£1

nunicates with the suction oW
20 path 16 of the needle part 5 is 'provided at a tip of the
housing 21.
As shown in Fig. 7, in detail the housing 21 is formed
from a housing main body 26 in which is formed a
.removal/insertion port 25 in a positicn in which the

25 holder part 22 is retreated, and a 1id 27 that opens and




t he operating nenber 49 is rotated, this rotation is converted to |inear
novenent of the holder part 22 in the axial direction of éhﬁ Eeedle part

5. The hol der part 22 10 can be withdrawn fromthe back 6# t Be Hﬂmﬁing 21.
Exanpl es to 13. Conparative Exanples 1 to A An interferon-a (IFNa) stock
liquid (potency: 2x1071U m )was desalinated using an ultrafilter nmenbrane
15 (Utrafree 15, nade by MIlipore). 0.25m of the desalinated | FN-a stock
| i qui d obtained and 2ng of any of various carriers as shown in Table 1
were filled into vessels (trunk di ameyer 18nm), being nade up with water
for ainjection (injection distilled 20 water) such that the vol une was
0.5l per vessel, and freeze-drying was carried out using a shelf-type

f - L - bol d).. [ Si nt. [ ind f
Lhe: nons Beauter - TRt R LTy 8F FABI BPF b opbeRt Foh( 77 eadb. dr i ed.

Kk ' | qul , LN 13 DEC
2005 114°nnderPor o Freeoe i on RarhoeBast R bl b Al 4 145 BRY o7 e

was insgalliediod fgi ebrt w@rﬁf%&igg;v\gﬁet' ghaliefe (2‘5%’“3@% 31_ %%A aa{\@eﬁody 10

capabl e of supplying an anoun of about esi gned such

that 5 1bedwdeisf prhevaded ain ftRY paty F7was 1. 2mm and the bore of the
di scharge flow path 4 was 1.8nm It was verified that, by introducing an

anodnt of  ai Anafnakodtu@drbnf pomtt ke doy pawdesdhBhalEodtd Pakheirvessel
(giving an air inpact arising through an air speed
is provided in a wall of the housing 21, and a check valve
30 is installed at the introduction port 29. Moreover,
the mouthpiece 32 is provided at the tip of thé housing
21. The suction port 31 of the mouthpiece 32 is covered
10 by a cap 32a when the dry powder inhaler is not being used.
A flange-shaped partition part 33 is formed at the
base end of the needle part 5, and an end of the air
introduction flow path 17 passes through the partition
part 33 and opens out in an outer peripheral direction
15' of_ the partition part 33. Moreover, a peripheral wall part
34 extends from an outer rim part of the partition part
33 towards the suction port 31 of the mouthpiece 32. The
needle part 5 is installed into the housing 21 by fitting

pring. Wy

Lie parx

. —

ition par

ck

33 into the tip part of the housing

20 21. Through this installation, the axial directicn of the

housing 21 and the axial direction of the needle part 5
are aligned with one another.

A remover 35 for lifting the vessel 1 up from the

bavse of the'holder part 22 and removing the vessel 1 is

26 attached to the holder part 22, and a lever 36 for lifting




10 of about 35m sec and an air flow rate of about 40ml/sec), the

non- powder - form freeze-dried cake in the vessel was rmade’q 8tpELi2i@5
particles, and the fine particles were jetted out fromthe vessel via the
di scharge flow path 4 in an instant. The fine particles were collected
using 15 a particle size distribution neter (Aerosizer: made by Amher st
Process Instrunment, Inc., USA; R W Niven: Pharnaceutical Technol ogy,
72-78 (1993)) fitted with an Aerobreather (nade by Anmherst Process
Instrunent, Inc., USA R W. |'..Lvgpg PharltcaGw tstai | Ax | &y, 72-7u
20 (1993)), which is an artificial lung nodel capable of directly
nmeasuring the particle size distribution of the particles jetted out from

the vessggl Qﬂg ggﬁg@€8§p tQPQE%#ﬁPc ‘gif gdrg%ﬁ?gﬁfl in, breath vol une:

1 L, acceleration of the 25 fine

parti cl es t hagnbad AerD: 154 sm&:}%;ﬁa Rasy’ edmdp 009 Lo 10 the
) “wWas

mass nedi an aer odynam c dianeter %ated ron1?ﬁe particle

d t
si ze di phiithuty @or TR, 1 0k SERESYS 2hied phRde%.2 Bg ﬁ%%&’ffgagr i ? ng .o

aerodynam c¢ dianeter (m SD) of the fine particles jet
i nhal er taee ashoan amrw&foﬂ; offr @@ZL-HB L 84 nGPP0SI 4h@NSn opEARA €17 fOr

each of the Disintegration Mass medi an i ndex aerodynam c dlaneter
5 lever for operating the mechanism part 37. The mechanism

part 37 comprises a connector 39. One end of the connector
39 is connected to the holder part 22 by a hinge 40, and
the other end of the connector 39 is connected to the 1lid
27 by a hinge 41. The 1id 27 is also used as the
10 above-mentioned operating lever. By opening and closing
the lid.27, the holder part 22 is advanced and retreated
along the.guide part 23.
The point of action of the force for pushing down
the 1id 27 is shown by the arrow C in Fig. 7. That is,
15 the distance from the hinge 21A to the point of action
is made to be longer than the distance from the hinge 21A
to the hinge 41. As a result, through the lever principle,
the 1id (operating lever) 27 can be operated by a force

sSmalier than th

force necessary

(]

20 la of the vessel 1 with the needle part 5.

Moreover, as shown in Fig. 6, second introduction
paths 42 for supplementary introduction of air are formed
in the dry powder inhaler. When sucking the freeze-dried
composition that has been madé into a powder from the

25 mouthpiece 32, outside air passes through these second




((unSD, MAD) Freeze-dried conposition Exanples 1. IFN-a + isoleucine
0.225 2. IFN-a + valine 0.173 3. IFN-a + |eucine 0.221.ﬁyg ﬂgﬂ“ﬁﬁﬁ?
phenyl al anine 0.264 15 5. IFN-a + alanine 0.168 6. IFN-a'+ glycine 0.171
7. |FN-a + (3-alanine 0.109 8. IFNa + y-am nobutyric acid 0.139 9. IFN-a
+ taurine 0.136 20 10. IFN-a + D-mannitol 0.180 11. IFN-a + |actose 0.077
12. IFN-a + (3-cyclodextrin 0.176 13. IFN-a + PEG4000 0. 161 Conparative
Exanples 25 1. IFN-a + dextran 40 30 0.002 2. IFN-a + dextran 70 0.002 3.
| FN-a + chondroitin sulfate 0.001 4.104N-a + pullulan 0.001 1.614 1. 59
1.0911.390 1.1201.416 1.0531.405 1.4561.403

introduction path 42 and flows to the suction port 31 of
the mouthpiece 32. As a result, the dry powder inhaler
can be used without imposing a burden even by a user
(patient) having reduced pulmonary capacity or a child
5 patient. Note that the second introduction paths 42 may
be omitted. |
Introduction grooves 42a are provided in the
partition part 33 of the needle part 5 and introduction
grooves 42b are provided in the peripheral wall part 34.

10 By fitting the mouthpiece 32 into Ithe peripheral wall part
34 of the needle part 5, the second introduction paths
42 are thus formed from the mouthpiece 32 and the
-introduction grooves 42a and 42b.

A slight gap 43 is formed between the mouthpiece 32

15 and the housing 21, and one end 44 of the second
introduction paths 42 opens out to the outside via the
gap 43, while the other end 45 of the second introduction
paths 42 opens out into the suction port 31 of the
muuthpiece-BZ.

20 Moreover, as shown in Fig. 6, a wall 47 having vent
holes 46 is provided in the suction port 31. Consequently,
even in the case that the air impact applied to the
freeze-dried composition 2 is small due to a lack of
suction force or the like, and part of the freege-dried

25 composition 2 is not made into a powder, the non-powder




1.9511.419 2.4201.525 2.1031.546 2.1321.526 2.1281.575 2.8481.837

3.7001.526 2.7591.577 Didn't scatter at all, measuremen? ?Wﬁﬂﬁe
Didn't scatter at all, neasurenent inpossible Didn't scatt |
measurenent inpossible Didn't scatter at all, measurenent inpossible For

all of the exanples and conparative exanples, 13 DEC 2005 116 the
freeze-dried conposition containing the IFN-a and the carrier shown in
Tabl e 1 was a non-powder-form cake-li ke nass (freeze-dried cake) at the
time of freeze-drying. As can be segngfrom Table 1, the non-powder-form5
freeze-dried cakes having a disintegration index of 0.002 or |less
(Conmparative Exanples 1 to 4) were not disintegrated by the air inpact

of abou sec and an air flow rate of

about ”gﬁéﬁfi%%naﬁﬁ%e%spee?%gspﬁm SESEPEIG RAF SRS FPARORBN NS Ol os.
On the 9lhar ABRds the BeN-dPYAGh1hOT Y

Moreover, as shown in Fig. 6(a), a tip opening 17a

of the air introduction flow path 17 of the needle part

5 5 is made to be closer to the freeze-dried composition

2 than a tip opening 16a of the suction flow path 16. As

a result, dropping of the flow speed of the air that flows

into the vessel 1 from the tip opening 17a of the air

introduction flow path 17 can be suppressed as much as

10 possible, and hence an effective air- impact can be applied
to the freeze-dried composition 2. Moreover, because the

tip opening l6a of the suction flow path 16 of the needle

pért 5 is further from the freeze-dried composition 2 than

the tip opening 17a of the air introduction flow i;)ath 17,

15 makipg of the freeze-dried composition 2 can be made to

into a fine powder in the vessel 1 as much as possible

before being sucked into the air introduction flow path

16 of the needle part 5.

‘l_
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Th OW as foliows. Firstiy,

Cu

& 4ary dexr inhaler is use

o}

20 the 1id 27 is

=

ifted up'to open the removal/insertion port
25 of the housing 21 as in Fig. 7, whereby the holder part
22 1is pullied backwards to reach the removal/insertion
port 25 of the housing 21. Next, the vessel 1 is installed
in the holder part 22 with the stopper la facirng forwards.

25 Next, the lid 27 is pushed down to close the




freeze-dried cakes showing a disintegration index of 0.077 or nore

(Exanples 1 to 13) were disintegrated by the air inpact.arisi rough an
air speed of about 35misec and an air flow rate of aboudﬁ%dﬁﬁ?gm@$

becom ng 15 fine particles of mass nmedi an aerodynam c dianeter less than 5
mcrons, i.e. becomng a fine-particle-form powdered preparation suitable
for transpul nonary adm nistration. FoVr Exanples 11, 2 u, z n 5 and F the
particle size 1 1iA6 20 distributions of the fine particles jetted out
fromthe dry powder inhaler are shommiin Figs. 14, 15, 16, 17, 18 and 19
respectively. sxamuse gnparative Exanples 5 to 8 25 51 of an interleukin-la
(IL-1a) stock liquid 1 3 DEC 2005 117 (potency: |Ix10HU mM) and 2ng of any

O var| SURGALT ) S8 o 205 8HOMLLD T8l Zuerfiolblid 1t gevaspalpa(trunk

di amet er €rng na i nj ection drsti wat er such that the
vol une - e ) : fi ing a
R pe e R N AL RS O oyt et

di si nt eghaid gy RAEX fnh BE1BIN3BOERE tREM €688 1 ke dH &% deied

conposition (freeze-dried cake) obtained was cal cul ated. Next, a vessel
filled w tls theeReRd Ob POV -£ 0p Mol eEE- dele’d £ OPREY 13 ONthiuseeze-dried

cake) obtained was installed in a jet type dry powder

5 communicating the suction flow path 16 and the air
introduction flow path 17 of the needle part 5 with the
inside of the vessel 1. Next, air in the vessel 1 is sucked
from the sucfion port 31 of the mouthpiece 32 through the
suction £low path 16 of the needle part 5 by the inhalation

10 pressure of the user (patient). At this time, the inside
of the vessel 1 becomes a negative pressure and the check
valve 30 opens, and outside air flbws into the vessel 1
through the air introduction £low path 17 of the needle
part 5. As a result, an air impact is generated in the

15‘ vegsel 1 and the freeze-dried composition 2 is broken down
into fine particles, and the fine particles prepared are
delivered into the user's (patient’s) lungs £rom the
suction port 31 via the suction flow path 16. After use,

o R - B T B R -3 o 3w T T dla Al Aaw wwavd 1T amsls
Lile LU &0 R Al L LT LU Ul d LI UV LUTL POl v eaa FUan

up
20 up toAthe removal/insexrtion port 25 of the housing 21,
and then the remover 35 is lifted up by the lever 36 and

the vessel 1 is removed from the holder part 22,
Even if air is conversely blown into the vessel 1

from the suction port 31 of the mouthpiece 32, discharge

25 to the outside of the freeze-dried composition 2 made into




I nhal er (having a bellows body 10 capabl e of -supplying an amount of air
of about 20m ; Fig. 1) designed such that the bore of the’ﬁ@rﬁggtimbow
path 3 was 1.2mm and the bore 15 of the discharge flow pat 32

As in Exanples 1 to 13, this inhaler was attached to an Aerosizer (made by
Amher st Process Instrunent, Inc., USA) fitted with an Aerobreather., which
Is an artificial 1iung nodel, and an anmount of air of :bout -"m ' T.7 20

i ntroduced into the vessel fromthe inhaler, thus applying an air inpact
arising through an air speed of about235m sec and an air flow rate of
about 40m /sec to the freeze-dried cake. As a result, air was introduced
fromthe air jet flom/path 3 of the jet type dry pomder 25 inhaler into the

vessel 1, erved that ,t 13 18 non-p er-form
freeze-%rledq%onp sl |on:Ls Bhe' ¥ v%%S%f ®Ya ﬁh % V?ﬂH%e gﬁdlcles by the
air inpact. T, H&q{ Si tr R of h f| p t| | es was
nmeasur ed u3|h§gt %%ggggér gk% %ﬁg & Aé?% geat g%(n%hsurenent

condi ti 9Asiaju €8bR b3t ¢ slédfﬂag%?gr&%?w) 48 ﬁ«gﬂger%ﬁ A SrAhhen: 19).

The mass nedi an aerodynani c {hen T t he
particlessbzeodissio iuhian sl ke dh ﬁﬁleaakwb%%dé:?tiﬁﬁa%r fdweyhhe

I nhal er. The .disintegration index and 10 the nass nedi an aerodynam c
di aset etn(midd) arashown iim dabbedades faah Oihéh%d‘dﬁféat@rﬁged

conpositions. <Table 2> 15
ability of the user (patient) , the volume of the vessel
1 has been set to about 5 ml, the bore (diameter) of the
air introduction flow path 17 to aﬁout 2.5 mm, and the
bore (diameter) of the suction flow path 16 to about 2.5
10 mm. As a result, the settings are such that most of the
freeze-dried composition 2 is made into fine particles
and discharged from the suction port 31 through one
inhalation of the user (pafient).
Other embodiments of the dry powder inhaler
15 (self-inhaling type) are shown in Figs. 11 to 13.
With the dry powder inhaler (self-inhaling type 4)
shown in Fig. 11, an operating membep 48 is provided so
as to be freely rotatable in the circumferential
direciion of the housing Z1 as shown by the arrow. The
20 mechanism part of the holder operating part, which is not
shown in the drawing, comprises a spiral groove and a
follower that engages into the same; when the'operating
member 48 is rotated, this rotation is converted to linear

movement of the holder part 22 in the axial direction of

25  the needle part 5. Note that the angle of rotation of the

S




Freeze-dried Disintegration conposition Exanples 14. IL-la + IL-la +
16. IL-la + 17. IL-1a + 20 18. IL-la + 19. IL-1a + 20 IL ig %EF2ﬂm5IL | a
+ 22. IL-la + 25 23. IL-la + 24. IL-la + 25. IL-la + + i ndex
i sol eucine 0.172 wvaline 0.195 |eucine 0.220 phenylalanlne 0.314 al ani ne
0.129 glycine 0.110 0.106 y-am nobutyric acid 0.166 taurine 0.147
D-mannitol 0.124 |actose. 0.097 (3-cyclodextrin 0.178

113

operator 48 is about 180¢.
With the dry powder inhaler (self-inhaling type 5)
shown in Fig. 12 and Fig. 13, an annular operating member
49 is installed so as to be freely rotatable in the housing
5 21. The mechanism part of the holder operating part, which
is not shown in the drawing, comprises a feed screw; when
the operating member 49 is rotated, this rotation is
converted to linear movement of the holder part 22 in the
axial direction of the needle part 5. The holder part 22

10 can be withdrawn from the back of the housing 21.

Examples 1 to 13, Comparative Examples 1 to 4

An interferon-o (IFN-a) stock ligquid (potency:
szfIU/ml}wasdesalinatedusingzulultrafiltermembrane
15 (Ultrafree 15, made by Millipore). 0.25ml of the
| desalinated IFN-a stock ligquid obtained and 2mg of any
of various carriers as shown in Table 1 Were.filled into
vessels (trunk diameter 18mm), being made up with

- A - —

Waier 1Ior a injection {injection distiiied

A A ]
Qisci

illisd

20 water) such that the volume was 0.5ml per vessel, and
freeze-drying was carried out using a shelf—type
freeze-dryer (Lyovac GT-4, made by Levbold). The
disintegration index of the non-powder-form (cake-like)

- freeze-dried composition (freeze-dried cake) obtained

26 was calculated. Next, a vessel containing the non-




PEG4000 0.116 Mass nedi an aerodynam c di aneter (FunSD, NMQg) % gﬁ@ . 527
1.3371.440 1.1151.464 1.391 1.496 2.0701.647 1.978 1.4 5,5 V509
2.1491.534 2.0261.520 1.7651.460 3.6811.851 3.2341.515 2.4941.547

Conparative Exanples 30 5. IL-la + dextran 40 0.001 Didn't scatter at all,
measurenent inpossible 6. IL-la + dextran 70 0.002 Didn't scatter at all,
measur enent i npossi ble 13 DEC 2005 119 7.1L-la + chondroitin sulfate0.001
8.1L-la ,+ pullulan0.001 5 Didn't scatter at all, measurenent inpossible
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powder-form freeze-dried composition (freeze-dried
cake) obtained was installed in a jet type dry powder
inhaler (having a bellows body 10 capable of supplying
an amount of air of about 20ml; Fig. 1) designed.such‘that

5 the bore of the air jet flow path 3 was 1.2mm and the bore
of the discharge flow path 4 was 1.8mm.

It was verified that, by introducing an amount of
air of about 20ml from the dry powder inhaler into the
vessel (giving an air impact arising through an air speed

10 of about 35m/sec and an air flow rate of about 40ml/sec).,
the non-powder-form freeze-dried cake in the vessel was
made into fine particles, and the fine particles were
jetted out from the vessel via the discharge flow path
4 in an instant. The fine particles were collected using

15 a particle size distribution meter (Aerosizer: made by
Amherst Process Instrument, Inc., USA; R.W. Niven:
Pharmacéutical Technology, 72-78 (1993)) fitted with an
-Aerobreather (made by Amherst Process Instrﬁment, Inc.,.

ITCORA T.T T 5 ™ 1. — - 2
(9] C
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echnology, 72-78

20 (1993)), which is an artificial lung model capable of
directly measuring the particle sizé distribution of the
particles jetted out from the vessel {(measurement
conditions: breath rate: 60 L/min, breath volume: 1 L,

acceleration: 19}; the particle size distribution of the

25 fine_particles that had been made was thus measured, and




Didn't scatter at all, neasurenent inpossible Each of the freeze-dried
conpositions containing the IL-la and the carrier shown |@3{Tﬁﬁ|&e éﬁsl\as a
non- powder-form cake-li ke mass (freeze-dried cake) at the i g
freeze-drying. As can be seen from Table 2, the 10 non-powder-form
freeze-dried cakes having a disintegration index of 0.002 or |ess
(Conparative Exanples 5 to 8) were not disintegrated by the air inpact
arising through an air speed of about 35nsec and an air flow rate of
about 40nil/sec, and hence it was not lJddssi ble 15 to nmake fine particles. On
t he. ot her hand, the non- powder-formfreeze-dried cakes showi ng a
disintegration index of 0.097 or nore (Exanples 14 to 26) were

di si nt eghat eg t L i risipg through an air, ed _of about
35n sec and aﬁg)aéi r“b‘%?gvhvnr aﬁgghyﬁ"i{o@}tQZSlﬁ?ﬁ?ggcfz_”ﬁ'ec‘orﬁstﬁg ff¥e particles
of mass cEFtana taAy oy BalT £hdli 9%&%1@5%i_t{@”ﬁs%ciﬁ?@%ioh-.e-m@&com ng a
fine-particle-formpowlered preparation suitable for transpul nonary .
admi ni stiriaiinte g3t £xaApiasde%,t @ni el MfLs§ ehrriad | Edryayi ek i qui d
(potency: IxI0'1Um) was desalinated using an ultrafilter menmbrane 13 DEC
2005 12@i(dhétalr qaunls sradeHycRé| iRl Pari Shbls fetdwa Sesakireat ed
| FN-y stock liquid obtained and any of various carriers as shown in Table
3 wdre tihd etinhatlewessel sh¢wnudln diiabieerl 180w) eddle ol ke was nade up
with _ '

freeze-dried compositions.

<Table 1>
Freeze-dried Disintegration Mass median
composition index aerodynamic diameter
10 {um I SD, MMAD)
Examples
1. IFN-a + isoleucine 0.225 1.6141+1.590
2. IFN-o + valine 0.173 1.091%1.390
3. IFN-a + leucine 0.221 1.120%1.416
4. IFN-a + phenylalanine 0.264 1.053+1.405
15 5. IFN-a + alanine 0.168 1.45611.403
6. IFN-a + glycine 0.171 1.951%X1.419
7. IFN-a + ff~alanine 0.109 2.420%1.525
8. IFN-o + y-aminobutyric acid 0.139 2.103*t1.546
9. IFN-a + taurine 0.136 2.132%+1.526
20 10. IFN-a + D-mannitol 0.180 2.128+1.575
11. IFN-o + lactose 0.077 2,.848+1.837
12. IFN-a + p-cyclodextrin 0.176 3.700%+1.526
13. IFN-o + PEG4000 0.1l6l 2.759+1.577
Comparative Examples
25 1. IFN-o + dextran 40 0.002 Didn't scatter at all,
measurement impossible
2. IFN-a + dextran 70 0.002 Didn’'t scatter at all,
measurement impossible
3. IFN-o + chondroitin sulfate 0.001 Didn’'t scatter at all,
30 measurement impossible
4. IFN-o + pullulan 0.001 Didn't scatter at all,

measurement impossible

For all of the examples and comparative examples,




5 injection distilled water to 0.5m per vessel, -and freeze-drying was
carried out using a shelf-type freeze-dryer (Lyovac GI- 'nﬁgﬁéﬂm :
Leybol d). The disintegration index of the non-powder-forht( 5ke)
freeze-dried conposition (freeze-dried cake) obtained 10 was cal cul ated.
Next, a vessel filled with the non- powder-form-freeze-dried conposition
(freeze-dried cake) obtained was installed in a jet type dry powder

i nhal er (having a bellows body 10 capabl e of supplying an anount of air of
about 20ml; Fig. 1) designed such thafl®6L5 the bore of the air jet flow path
3 was 1.2mm and the bore of the discharge flow path 4 was 1.8nm As in
Exanples 1 to 13, this inhaler was attached to an Aerosizer (nmade by

Amher st + R08e$% 2 8S iU lcohPpEs i t idENod thE8 1M d Rnan1Prhaaat bae which
is an artificial :0 lung nodel, and an amount of air of about 20m was

i ntrodugadr#ive thewesselrd£s e 1 heasnhahen - pidwde rafiplyi og k- hiike npact
arising through an air speed of about 35m sec and an air flow rate of
about 4f@nlg/setfreecAdedfiesresakedd adakiehe As iaer esful £ reaze sy £ RGr-oduced
15 fromthe air jet flow path 3 of the jet type dry powder 13 DEC 2005 121
i nhal er Asntman hbevesseh EraemdThab iwasl obddressrionhaowdrr - foFpowder - f or m
freeze-dried conposition in the vessel was nmade into fine particles by the
ai r 5 npceegpedgindicikesikaving pidbisiategrakdon hBAsa PitcP e& W as 5
measured using the Aerosizer fitted with the Aerqbreather _(nmeasurenent
condi ti 8Fs:19F 8atllCemPETadol VP nFXampLeFh 1 to 4) were not

disintegrated by the air impact ariéing through an air
speed of about 35m/sec and an air flow rate of about
40ml/sec, and hence it was not possible to make fine
10 particles. On the other hand, the non-powder-form
freeze-dried cakes showing a_disintegration index of
0.077 or more {(Examples 1 to 13) were disintegrated'by
the air impact arising through an air speed of about
35m/sec and an air flowrrate of about 40ml/sec, becoming
15 fine particles of mass median aerodynamic diameter iess
than 5 mic¢rons, i1.e. becoming a fine-particle-form
powdered preparation suitable for transpulmonary

administration.

For Exam 2, 2, 4, 8 and 6, the particle size

20 distributions of the fine particles jetted out from the
dry powder inhaler are shown in Figs. 14, 15, 16, 17, 18

and 19 respectively.

Examples 14 to 26, Comparative Examples 5 to 8

25 5ul1 of an interleukin-lo (IL-la) stock liquid




volune: 1 L, acceleration: 19). The mass nedi an aerodyna%l E@Rﬁﬁﬁ@?
SD) was then calculated from the particle size distributiton t fin
particles 10 jetted out fromthe inhaler. Mreover, to cal culate the flne
particle fraction (% of the fine particles for each freeze-dried
conposition and thus evaluate the efficiency of delivery into the |ungs,
an air inpact arising through an air speed 15 of about 35m sec and an air
flowrate of about 40m/sec was applied to the freeze-dried cake filled
into a vessel wusing the dry powder #AAal er, and the resulting powdered
fine-particle-formfreeze-dried conposition was discharged directly into a
twn inpinger (ImY ade by Copley, 20 UK) . After this, the solvents in

stage 1y e b eeh, I ien g tage 2
sol ventsEra)(v;\kleerglg@gssglL M??sflrﬁg asg?o%sms%g& ?natgﬁL Othv%’teEH\E/ll %g %gﬂr aﬁgﬁé by

di vi di ngst hehe@whpuntn (Mebake )2 ofe rENF4 Db AI Rt d Nve§k208s 2( By-uthe total
anmount (weight) of IFN-T jetted out 25 (stage 1 + stage 2) was then

cal cul afiacimest &fre 1feime) 13bREG 2AR&dE22parith| enfileaction (%stTheed
di sintegration index, the mass nedian aerodynanic diameter (m SD) of the
fine pwatbext esupedt tiehladuttHe ovollltmedewase 0 .d&ivdl t perf veesseartiacl@® fraction
(%9 are shown in Table 3 for each of 5 the freeze-dried conpositions.
<Tabl e BxerrFrdoxdnigi wasDicanrégdat¢eh using a shelf-type
freeze-dryer (Lyovac GT-4, made by Leybold). The
disintegration index of the non-powder-form (cake-1like)
freeze-dried composition (freeze-dried cake} obtained
was calculated. Next, a vessel filled with the non-
10 powder-form freeze-dried composition (freeze-dried
cake) obtained was installed in a jet type dry powder
inhaler (having a bellows body 10 capable of- supplying
an amount of air of about 20ml; Fig. 1) designed such that
the bore of the air jet flow path 3 was 1.2mm and the bore
15 of the discharge flow path 4 was 1.8mm.
As in Examples 1 to 13, this inhaler was attached
to an Aerosizer (made by Amherst Process Instrument, Inc.,
USA) fitted with an Aerobreather, which is an artificial

iung wmodel, and an amount o

Fh

N S L ) 20m
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20 introduced into the vessel from the inhaler, thus
applying an air impact arising through an air speed of
about 35m/sec and an air flow rate of about 40ml/sec to
the freeze-dried cake. As a result, air was introduced
from the ai: jet flow path 3 of the jet type dry powder

2h inhaler into the vessel 1, and it was observed that the




- Conposi tion index Mass nedi an Fine particle aerodynamic fraction(%

di aneter ((anSD, MVAD) 27. |IFNy + Leu(2.5ng) 0.197 1.8141.% QSD gém

| FN-y + Val (2.5ng) 0.207 1.5531.451 50.2 29. IFN-y + Ile(2. 5ngg Pg
1.652 1.479 53.0 30. IFN-y + Phe(2.5ng) 0.215 1.322 1.443 74.0 15 31.

| FN-y + Leu(0.5ng)+ Val (2ng) 0.199 1.5041.461 51.4 32. IFN-y +
Leu(0.48nmg) + Val (1.92nmg) + Arg-HC1(0.2ng) 0.159 1.500 1.464 52.0 33. IFNy
+ Phe(1.2ng)+ Leu(0.3ng) + Arg-HC1 (0.2ng) 0.191 1.2641.383 67.0 20 34.

| FN-y + Phe(1.2nmg)+ Val (0.3ng) + ArglHE1(0.2ng) 0.190 1.350 1.456 64.0 35.
| FN-y + Phe(1.2ng)+ I1e(0.3nmg) + Arg-HC1(0.2ng) 0.181 1.230 1.386 67.0 36.
| FN-y + Phe(1.0mg) 25 + Arg-HC1(0.2ng) 0.269 1.280 1.473 59.0 37. !FNy +
T.en_ /| oﬁmﬁdw & @%{%”ﬁkéﬁ ”&EE@&”&Amﬁﬁﬁhtﬁdﬁﬂaﬂ tfie Letlpe#S. 4 Leu:

| euci ne, Val: | ne I sol eucl ne, Phe: ani ne. Arg-HCl:

ar gi ni nﬁagy%w&él Qnide ﬁﬁnﬁa%ﬁhbh%sf r@g%n@f '@ﬁrCQHi%%EI om§ecoNt ai ni ng

the IFN-y and the carrier shown in was a non- powder-form cake-1ike
nass (fﬁé@&ﬂcﬂlée@1(‘26é<e<)11§ttﬂ1h€ut.§.bliliedlf frneezea-l ypAGt iASI 68nwhes seen from

Table 3, the
measured using the Aerosizer fitted with the Aerobreather
5 (measurement conditions: breath rate: 60 L/min, breath
volume: 1 L., acceleration: 19). The mass median
aerodynamic diameter (pm = SD) was then calculated from
the particle size distribution of the fine particles
jetted out £from the inhaler. The disintegration index and
10 the mass median aerodynamic diameter (wﬁﬂ:SD) are shown

in Table 2 for each of the freeze-dried compositions.

{Table 2>
Freeze-dried Disintegration Mass median
composition index aerodynamic diameter
15 (pm L SD, MMAD)
Examples
14. IL-la + isoleucine 0.172 1,539+1.527
15. IL-la + valine 0.195 1.337%+1.440
16. IL-la + leucine 0.220 1.115+1.464
17. IL-la + phenylalanine 0.314 1.391%k1.496
20 18. IL-ica + alanine 0.129 2.070Lf1.647
19. IL-io + glycine ¢.110 1.978+t1.420
20. IL-1g + R-azlanine 0.106 2.204%£1.509
21, IL-la + y-aminobutyric acid 0.166 2.149*1.534
22, IL-lo + taurine 0.147 2.026%£1.520
25 23. IL-la + D-mannitol 0.124 1.765%1.460
24. IL-la + lactose. 0.097 3.681%=1.851
25. IL-la + B-cyclodextrin 0.178 3.234%1.515
26. IL-1a + PEG4000 0.116 2.494+1.547
Comparative Examples
30 5. IL-lg + dextran 40 0.001 Didn't scatter at all,
measurement impossible
6: IL-la + dextran 70 0.002 Didn't scatter at all,

measurement impossible




13 DEC 2005 123 non-powder-form freeze-dri ed cakes shomﬁng a

di sintegration index of 0.159 or nore (Exanples 27 to 37) 9§

disintegrated by the air inpact arising through an air speed op gﬂ%bt

35m sec and an air flow rate of about 5 40nm /sec, becoming fine particles
of mass nedian aerodynam c dianeter less than 5 microns, i.e. becomng a
fine-particle-formpowlered preparation suitable for transpul nonary

adm ni stration. Mreover, a good fine particle fraction was obtained for
all of the 10 conp05|t|ons (IFFN-y + Qamrier). Exanples 38 to 48.

Conparative Exanples 9 to 10 5g of procaterol hydrochloride (rmade by O suka
Phar maceutical Co., Ltd.) and 1.5ng of any of various carriers as shown in
Tabl e 4 wér etlrhder Gportd@w@t@nbumﬂt% di.99al vi mgan v segtaetiaonabl.stil | ed

wat er, thijs filled into vessels (t F@?“t 551

freeze- dr!;s/lﬁeéfa\?\/aé+ cgﬁrled out using’d gﬁelf- %ggeﬁﬁﬁézgg%gxgﬁa(Lyovac
Glr-4 nade by Leybold) The di sintegration index of the

(freeze-dried cake al ned was cal cul ated. Next, a vessel (trunk di anet er
18mm) filled w.t n- powder-formfreeze- drle cake obtai hed was
“hothiled in Hadhof ﬁﬁla%-ﬁﬁefwe-%ﬂeeomp?ﬁﬁaﬂémegpgﬁ@dl%eﬁ t hat

t he bore.of %ﬂe air %QUctlon flongﬁath 17 was. 25 1. 99mm and t he bore
of the Lljl(ﬁ| f1|0b\,$1 Es SRETEed own in Table 2 was a non-

powder-form cake-1like mass (freeze-dried cake) at the

time of freeze-drying. As can be seen from Table 2, the
10 non-powder-form freeze-dried cakes having a
disintegration index of 0.002 or less (Comparative
Examples 5 to 8) were not disintegrated by the air impact
arising through an air speed of about 35m/sec and an air
flow rate of about 40ml/sec, and hence it was not possible
15 to make fine particles. On the other hand, the non-
powder-form freeze-dried cakes showing a disintegration
index of 0.097 or more (Examples 14 to 26) were
disintegrated by the air impact arising through an air
speed of about 35m/sec and an air flow rate of about
20 40ml /sec, becoming fine particles of mass median
aerodynamic diameter less than 5 microns, i.e. becoming
a fine-particle-form powdered preparation suitable for

transpulmonary administration.

256 Examples 27 to 37
An interferon-y {IFN-y} stock ligquid (potency:

1x107IU/ml) was desalinated using an ultrafilter membrane




13 DEC 2005 124 To evaluate the delivery into the lungs of the

freeze-dried conposition obtained, the above-nentioned selfm%ggﬂg; Lype
dry powder inhaler was attached to a tw n inpinger (made by tﬁhﬂb

(applying an air inpact 5 arising through an air speed of about 95n sec and
an air flow rate of about 295m /sec to the freeze-dried cake), the
solvents in stage 1 and stage 2 were respectively collected, and each of
the procaterol hydrochloride contained in the stage 1 or stage 2 sol vent
was assayed 10 by an HPLC met hod. Thk2®al ue obtai ned by dividing the

anount of procaterol hydrochloride obtained in stage 2 by the total anount
of procaterol hydrochloride jetted out (stage 1 + stage 2) was then

cal cul a{ Bd tan g heefl i1, Lanak! iy eminaatjoré) .t e PIAROLIH amdhat can be
expected to reach the lungs). The disintegration index and the fine

parti cl@ebedcti@0e @ FA-q SHOVR 1Dqhall 8bd ofiGfe §3G1a Yny R 9QiGR7E- dri ed
conpositions. <Table 4> Freeze-dried conposition D sintegration Fine -

particlearmdedfs assi th¢8h Erarfdeiel38. Ww¥vsaranalediCi nticsoresgiened. 19961. 1
2539. Procaterol -HCL +valine0.27071.9 40. Procaterol-HCL +l euci ne0. 26074. 0
(trunk diameter 18mm), the volume was made up with
5 injection distilled water to 0.5ml per vessel, and
freeze-drying was carried out using a shelf-type
freeze-dryer (Lyovac GT-4, made by Leybold). The
disintegration index of the non-powder-form {(cake-like)
freeze-dried composition (freeze-dried cake) obtained
10 was calculated. Next, a vessel filled with the non-
powder-form freeze-dried composition (freeze-dried
cake) obtained was installed in a jet type dry powder
inhaler (having a bellows body 10 capable of supplying
an amount of air of about 20ml; Fig. 1) designed such that
L5 the bore of the air jet flow path 3 was 1.2mm and the bore
of the discharge flow path 4 was 1.8mm.

As in Examples 1 to 13, this inhaler was attached

to an Aerosizer (made by Amherst Process Instrument, Inc.,

e

SA) fitted with an Rerobreather, which ig an artificial

10 lung model, and an amount of air of about 20ml was
introduced into the vessel from the inhaler, thus
applying an air impact arising through an air speed of
about 35m/sec and an air flow rate of about 40ml/sec to

the freeze-dried cake. As a result, air was introduced

5 from the air jet flow path 3 of the jet type dry powder




41. Procaterol -HCL +phenyl al ani ne0. 24570. 8 42. Procaterol - HC1 '
+al ani ne0. 04861. 6 43. Procaterol -HC +glycine0.13960. 6 3044. 1@'@3@ Z%I - HC1
+t aurine0. 11063. 3 13 DEC 2005 125 45. Procat erol - HC1 +D- nmanni t ol 0-¥4 .7
46. Procat erol - HC1 +(3-cycl odextrin0.13869.1 47. Procat erol - HC]
+PEG40000. 10263. 6 48. Procaterol -HCL + sodi um caprat e0. 22273. 4 5Conpar ati ve
Exanpl es 9. Procaterol -HCL + pul | ul an0. 0010. 0 10. Procaterol -HC] + dextran
400. 0030. 0 Procaterol -HC1: Procaterol hydrochloride As shown in Table 4,
t he non-powder-formfreeze-dried 101@dnpositions (freeze-dried cakes)
having a disintegration index of 0.003 or |ess (Conparative Exanples 9 and
10) were not disintegrated by the air inpact arising through an air speed
of abouty . A j rate.of 0 2 Lsec e t he
non-pomdggﬁg%éﬁfﬁgggage%giggs%§¥%oﬁbogﬁpigﬁéq%??egégkéﬁﬁg%'%Qggs?%ﬁ%ving a
di si nt egro i Qaw&ﬁnﬁshpff&gé}é-%i@&ec&\ﬁg% Lby TRdedteabkRy
particles in the vessel by the above-nentioned alir inpact, wth it being
possi bl gd® RaAICEn BoPPWALS efaRtaRA @51 8Y S aRhe fPpabkanspyé monary
adm ni stration. Exanples 49 to 58. Conparative Exanples 11 to 14 5g of
procat eparbydoecht pxbdaigmdevhy iGsuka tRharfeaeutjLeti 80es lwds) and any
of various carriers as

5 measured using the Aerosizer fitted with the Aerobreather

(measurement conditions: breath rate: 60 L/min, breath
volume: 1 L, acceleration: 19). The mass median
aerodynamic diameter (um * SD) was then calculated from
the particle size distribution of the fine particles
10 jetted out from the inhaler.
Moreover, to calculate the fine particle fraction
(%) of the fine particles for each freeze-dried
composition and thus evaluate the efficiency of delivery
into the lungs, an air impact arising through an air speed
15 of about 35m/sec and an air flow rate of about 40ml/sec
was applied to the freeze-dried cake filled into a vessel
using the dry powder inhaler, and the resulting powdered

fine-particle-form freeze-dried composition was

8 o Te e o e s T 2 P PR | 2 e e e o —~ - o~~~ P dd
Schiarged directliy into a twin im iger (made by Copley,

(o
[—I
£u

20 UK). After this, the solvents in stage 1 and stage 2 were
collected, the IFN-y in the stage 1 and stage 2 solvents
were assayed using a bicassay method. The value obtained
by dividing the amount {(weight) of IFN-7 obtained in
stage 2 by the total amount (weight) of IFN-7 jetted out

25 (stage 1 + stage 2) was then calculated as the fine




shown in Table 5 were made up to 0.5nml by dissolving in injection
distilled water, this was filled into vessels 25 (trunk diamgge _@33@5, and
freeze-drying was carried out wusing a shelf-type freeze-dry ?E

GI-4, made by Leybold). The disintegration index of the non-powder-f orm1
3 DEC 2005 126 cake-like freeze-dried conposition (freeze-dried cake)
obt ai ned was cal cul ated. Next, as with Exanples 38 to 48, a vessel (trunk
dianeter 18m) filled with the non-powder-formfreeze- 5 dried conposition
obtained was sinstalled in a self -inheting type dry powder inhal er designed
such that the bore of the air introduction flow path 17 was 1.99mm and t he
bore of the suction flow path 16 was 1.99mm Using this, the fine

i cl ' 9. I d.wi_t.h L0 LI i, de b
2 5, T Ao AL S P ST o
95 : ' : 95 -dri :
P A0, At bLONARLE Hdipthe L8 B TR BRI T L0 k)

The di sintegration ex an e Bfte shown in

Tabl e &ﬁti@ﬂ%OBe_ttftee&Fs_ﬁ%e-ﬂ%ﬁdtﬁlméb%%ﬂ_s-a[&é £h '@fo'%é _
C racti on (8)

Freeze-dried conposition Disintegration Fine particle 1ndex
49. 20 pdrt3ble SPraci3ion (%) are shown in Table 3 for each of

5 the freeze-dried compositions.

{Table 3>
Freeze-dried Disintegration Mass median Fine particle
Composition index aerodynamic fraction(%)
diameter
10 (pm +SD, MMAD)
27. IFN-y + Leu(2.5mg) 0.197 1.814+1.538 72.0
28. IFN-y + Val(2.5mg) 0.207 1.553%1.451 50.2
29. IFN-y + Ile(2.5mg) 0.185 1.652+1.479 53.0
30. IFN-y + Phe(2.5mg) 0.215 1.322+1.443 74.0
i5 31. IFN-y + Leu(0.5mg)+ Val{2mg) 0.199 1.50411.461 51.4
32. IFN-y + Leu(0.48mg)+ Val(l.92mg)
~ + Arg-HCL(0.2mg) 0.159 1.500+1.464 52.0
33. IFN-y + Phe(l.2mg)+ Leu(0.3mg)
+ Arg-HCl (0.2mg) 0.191 1.264+1.383 67.0
20 34. IFN~y + Phe(.2mg)+ Val(0.3mg)
+ Arg-HC1(0.2mg) 0.190 1.350:11.456 64.0
35. IFN-y + FPhe({l.2mg)+ Ile(0.3mg) _
ot Arg-HC1{0.2mg) 0.181 1.230%1.386 67.0
36, IFN-y + Phe(1l.0mg)
25 + Arg-HC1{0.2mg) 0.269 1.2801+1.473 59.0
37. IFN-y + Leu{l Smgl+ Vall{l Omg)
+ D-mannitol(1l.0mg) 0.191 1.545%1.405 45,4

Leu: leucine, Val: valine, Ile: isoleucine, Phe: phenylalanine,

Arg-HCl: arginine hydrochloride
30

Each of the freeze-dried compositions containing
the IFN-y and the carrier shown in Table 3 was a non-
powder-form cake-like mass (freeze-dried cake) at the

.time of freeze-drying. As can be seen from Table 3, the




54. 25 55. 56. 57. 58. Exanples Procaterol-HC1L + Procatefgls +
Procaterol -HC1L + Procaterol-HCO + Procaterol-HCL + ProcaségomggéﬂmS
Procaterol-HO + Procaterol-HJ + Procaterol-HO + Procaterol-HCL +

4.5ng 7.5mg 4.5ng 7.5ng 4.5ng 4.5ng 4.5ng 4.5ng 4.5ny 7.5ny
Conpar ati ve Exanpl es Procaterol -HC1 + 4. 5ng

123

non-powder-form freeze-dried cakes showing a
disintegration index of 0.159 or more (Examples 27 to 37)
were disintegrated by the air impact arising through an
air speed of about 35m/sec and an air flow rate of about
5 40ml/sec, becoming fine particles of mass median

aerodynamic diameter less than 5 microns, i1.e. becoming
a fine-particle-form powdered preparation suitable for
transpulmonary administration. Moreover, a good fine
particle fractlion was obtained for all of the

10 compositions (IFN-y 4 carrier).

5ug of procaterol hydrochloride (made by Otsuka
Pharmaceutical Co., Ltd.) and 1.5mg of any of various
carriers as shown in Table 4 were made up to 0.5ml by
15 dissolving in injection distilled water, this was filled
into vessels (trunk diameter 18mm), and freeze-drying was
carried out using a shelf-type freeze-dryer (Lyovac GT-4,

made by Leybold). The disintegration index of the

|

s S - S SR : 3 i i
1cii-powder-£form {caka-like) gceze-dried composition

=

20 (freeze-dried cake) obtained was calculated. Next, a
vessel (trunk diameter 18mm) filled with the non-
powder-form freeze-dried cake obtained was installed in
a self-inhaling type dry powder inhaler designed such
that the bore of the air introduction flow path 17 was

25 1.99mm and the bore of the suction flow path 16 was 1.99mm.




Procaterol -HC1 + 7.5nmg Procaterol-HCL + 4.5ng isol eucine Q é?ﬁ §7‘ﬁ
I sol eucine 0.156 52.8 leucine 0.214 74.0 leucine 0.191 581 E |2 é 0.174
62.0 phenyl al anine 0.237 56.9 PEG000 0.152 52.5 sodiumcaprate 0.168
51.4 alanine 0.023 58.5 alanine 0.018 50.7 pullulan 0.0003 0.0 pullulan
0.0002 0.0 dextran 40 0.0013 0.0 13 DEC 2005 127 14. Procaterol -HCL +
7.5mg dextran 40 0.0010 0.0 Procaterol -HCl: Procaterol hydrochloride As
shown in Table 5, the non-powder-formfreeze-dried 5 conpositions
(freeze-dried cakes) having a disintekgétion i ndex of 0.0013 or |ess
(Conparative Exanples 11 to 14) were not disintegrated by the air inpact
arising through an air speed of about 95m sec and an air flow rate of

about  295m / spg, evhanfset be i POWESYy f OF Bbf egzer dhiged Jf egEposi tions
(freeze-dried cakes) showi ng a disintegration index of “0.018 or nore

(Exanpl esrd8 zed- &8) eMe@mesk LY idier bt Ao dd N @ dbekes han thenwassel by
the above.-nentioned air I1npact, with it being possible to produce a
powderedself-inhaling type dry powder inhaler was attached to a
twin impinger (made by Copley, UK) (applying an air impact
b arising through an air speed of about 95m/sec and an air
flow rate of about 295ml/sec to the freeze-dried cake),
the solvents in stage 1 and stage 2 were respectively
collected, and each of the procaterol hydrochloride
contained in the stage 1 or stage 2 solvent was assayed
10 by an HPLC method. The value obtained by dividing the
amount of procaterol hydrochloride chtained in stage 2
by the total amount of procaterol hydrochloride jetted
out (stage 1 + stage 2) was then calculated as the fine
particle fraction (&, the proportion that can be expected
15 to reach the lungs).
The disintegration index and the fine particle
fraction (%) are shown in Table 4 for each of the

freeze-dried compositions.

20 {Table 4>

Freeze-dried composition Digintegration Fine particle
index fraction (%
Examples
38. Procaterol-HCl + isoleucine 0.199 61.1
25 39. Procaterol-HCl + valine 0.270 71.9
40Q0. Procaterol-HCl + leucine 0.260 74.0
41. Procaterol-HCl + phenylalanine 0.245 70.8
42 . Procaterol-HCl + alanine 0.048 61.6
43. Procaterol-HC1l + glycine 0.13%9 60.6
30 44, Procaterol-HCl + taurine 0.110 63.3




preparation suitable for transpul nronary adm nistration. lﬁ Eggp’pz@g 59 to
64 5g of procaterol hydrochloride (mde by Ot suka Pharnace tgi h

Ltd.) and any of various carriers as shown in Table 6 were nade up to
0.5m by dissolving in injection distilled water, this was filled into
vessels 20 (trunk dianeter 18m), and freeze-drying was carried out using
a shelf-type freeze-dryer (Lyovac GI-4, nade by Leybold). The

di sintegration index of the non-powder-form cake-like freeze-dried
conposition (freeze-dried cake) obtadi2%ed was cal cul ated. Next, as with
Exanples 38 to 48, 25 a vessel (trunk dianmeter 18mm filled with the non 13
DEC 2005 128 powder-form freeze-dried conposition obtained was installed
in a sel4>.i frechberalypel dr p-pemaigroli nhal ero. tési gned swah %t hat the bore of
t he air 46t rfodasteml-HEDw Ppaydlcléxtwait 1. ®ma@&nd t he Bor.a of the suction
fl ow pat4y .5 Précakerdl.-80mm PEsioe t his, theofioe particles faaction (% was
cal cul atded \HirbhaterdtoM-ACL Mpisogeum (Captecddy Gopitry, UK) (7appl ying an air

| Mpat &ompardariter Pxegtpial air speed of about 95nfsec and an air flow rate
of about 929%rbtsterdionthe puleerer dri ed cagegjomhe di sinfegration index and
the fineocl0 prachtedad-henct iRRtLdl 49re shown, pgz Tabl e 6 foap each of the
freeze-dried conposttions. <lable€ b> 1Ib 20 FreezZe-arred

conposi FPreemiegiopt ¥gkafiroreterol hydrochloride

As shown in Table 4, the non-powder-form freeze-dried
10 Vcompositions (freeze-dried cakes) having a disintegration
index of 0.003 or less (Comparative Examples 9 and 10) were
not disintegrated by the air impact arising through an air
speed of about 95m/sec and an air flow rate of about
295ml1/sec, whereas the non-powder-form freeze-dried
15 compositions (freeze-dried cakes) having a disintegration
index of 0.048 6r'more were easily made into fine particles
in the vessel by the above-mentioned air impact, with it
being possible to produce a powdered preparation suitable
for transpulmonary administration.
20 Examples 49 to 58, Comparative Examples 11 to 14
5ng of procaterol hydrochloride (made by Otsuka
Pharmaceutical Co., Ltd.) and any of various carriers as
. shown in Table 5 were made up to 0.5ml1 by dissolving in
injection distilled water, this was filled into vessels
25 (trunk diameter 18mm), and freeze-drying was carried out
using a shelf-type freeze-dryer (Lyovac GT-4, made by

Leybold). The disintegration index of the non-powder-form




Fine particle indexfraction (% 59.Procaterol-HCL + 0.5ny gﬁy'ﬁf @ 474.5
60. Procaterol -HCL + 1.5ng Lau-Val 0. 07363.0 61. Procat erol - HEx® B .

Leu- Val 0. 03953. 1. 62. Procaterol -HCL + 0.375ng Leu-Phe 0.16881.9

63. Procaterol -HCL + 0.5ng Leu-Phe 0.22276.1 64. Procaterol -HC1L + 0. 75ng
Leu-Phe-0.18179.1 Prnr?ternl -HCO : Procaterol hydrochloride. Leu-Val:

| eucyl -val ine, Leu-Phe: |eucyl-phenylal anine As shown in Table 6, the
non- powder-form freeze-dried conpositions (freeze-dried cakes), which
showed a disintegration index of 0.038 or nore, were easily made into
fine particles in the vessel by the air inpact arising 25 through an air
speed of about 95nisec and an air flow rate 1-1 DEC 2005 129 of about
295ml/ se@ ket L kiet floms evge pdsdieldl ecdmp s bdiloa J £ poaeler ad ipdepsdalas ) on
suitabl e for transpul nonary admnistration. Exanple 65 5 5g of procaterol
hydr ochledY &knedad@ hycqt sukatefhar maceuti cal Co., Ltd.) and 1 .Ong of
valine were made up to 0.5nml by dissolving ininjection distilled water,
this was fil NeX§ ntdsvedddl ExamphksdBindtcerd ®3nma) vease X reezendr yi ng was
carried out using a shelf-type 10 freeze-dryer (Lyovac GI-4, nade by
Leybol dfftameted %iaﬁ"{"}a)gr%%ﬂ-gﬁdi Wdbh okhe haopoRptirier £ perpmifieze= dri ed

COWDQSi tdiroineéfcroelr?ngég%’:ii%% gglég)in%tg %ngefn\sl\%gligldciuka; es%'lf-inhaling
type dry powder inhaler designed such that the bore of the
air introduction flow path 17 was 1.99mm and the bore of
the suction flow_path 16 was 1.99mm. Using this, the fine
particle fraction (%) was calculated with a twin impinger

10 {made by Copley, UK) (applying an air impact afising thrbu’gh
an air speed of about 95m/sec and an air flow rate of about
295ml/sec to the freeze-dried cake). The disintegration

index and the fine particle fraction (%) are shown in Table

5 for each of the freeze-dried compositions.
15 {Table 5>

Freeze-dried composition Disintegration Fine particle
index fraction (%)
Examples
49. Procaterol-HCl + 4.5mg isoleucine 0.170 57.2
20 50. Procaterol-HCl + 7.5mg isoleucine 0.156 52.8
51. Procaterocl-HCl + 4.5mg leucine 0.214 74.0
52. Procaterol-HCl + 7.5mg leucine 0.191 58.0
53. Procaterol-HCl + 4.5mg valine 0.174 62.0
94 . Procatercl-HCl + 4.5mg phenylalanine 0.237 56.9
25 55. Procaterol-HCl + 4.5mg PEG4000 0.152 52.5
56. Procaterol-HCl + 4.5mg sodium caprate 0.168 51.4
57. Procaterol-HCl + 4.5mg alanine ' 0.023 58.5
58. Procaterol-HC1l + 7.5mg alanine 0.018 50.7
Comparative Examples
30 11. Procatercl-HC1l + 4.5mg pullulan 0.0003 0.0
12. Procaterol-HCl + 7.5mg pullulan 0.0002 0.0
13. Procaterol-HCl + 4.5mg dextran 40 0.0013 0.0




Next, a vessel (trunk dianmeter 23nm filled with the non- p{\der form
freeze dried conposition obtained was 15 installed in a self rﬂﬁlzﬁﬁtype
dry powder inhaler designed such that the bore of the air introduction
flow path 17 was 4.01nm and the bore of the suction flow path 16 was 4.
Olmm This was directly jetted out into an Aerosizer rrSA) fitted -0th
(made by AlQ lei'si Process 1115111151dtt, ILit.. 20 an Aerobreather (mde
by Amherst Process Instrunent, Inc., USA, nmeasurenent conditions: breath
rate: 1 L/min, breath volunme: 0.1 L2Mhich is an artificial |ung nodel
capable of directly neasuring the particle size distribution of the
particles jetted out (applying an air inpact arising 25 through an air
speed ofl4ab@ubcdteksBGiCand 7aAmaidexftaonao at € 4. @ IDEC 2005 130 oof about
17ml/sec to the freeze-dried cake), and the particle size distribution of
the finerpaatéerdienc] etvkedatirol wWpdodhasHiged. The mass nedi an aer odynanic
dianeter (m SD) of the fine particles was calculated fromthe particle 5
size distribution. The disintegration index, and the mass median

aer odynani ¢ dlaégg idg P £s.] | %ﬁ hgJihpl er are
shown in Table %lg);wthe E‘gr eezg d?llt]édﬁ n‘Bbglhte%gnf %IIE(%%E ?6]1 _
Freege- did&dlo § QRS '(%é%ééﬂh%ﬁrﬁb%ﬁké@)si & dl'@fﬁtégkﬁf%)i'@{“ c

di aneter (WASD, MVAD) 65. Procater HCL + |ne 0.273 552

index of 0.0013 or less (Comparative Examples 11 to 14) were

not disintegrated by the air impact arising through an air
speed of about 95m/sec and an air flow rate of about
295ml/sec, whereas the non-powder-form freeze-dried

10 compositions(freeze-driedcakes)showingeadisintegratibn
index of 0.018 or more {Exampies 49 to 58) werereasily made
into fine particles in the vessel by the above-mentioned
alr impact, with it being possible to produce a powdered
preparation suitable for transpulmonary administration.

15 Examples 59 to 64

5ug of procaterol hydrochloride (made by Otsuka

Pharmaceutical Co., Ltd.) and any of various carriers as
shown in Table 6 were made up to 0.5ml by dissolving in
injection distilled water, this was f£illed into vessels

20 (trunk diameter 18mm), and freeze-drying was carried out
using a shelf-type freeze-dryer (Lyovac GT-4, made by
Leybold). The disintegration index of the non-powder-form
cake-like freeze-dried composition {(freeze-dried cake)
obtained was calculated. Next, as with Examples 38 to 48,

25 a vessel (trunk diameter 18mm) filled with the non-




Procaterol -HC1: Procaterol hydrochloride 15 As shown in Table 7, the

non- powder -form freeze-dried conposition (freeze-dried cake)‘i,a\@ﬁ[}:m@]owed
a disintegration index of 0.273, was easily nade into fine particles in
the vessel by the above-nentioned air inpact, 20 and noreover the nean
particle.. dianeter ..as less than S mcrons, and hence it was possible to
produce a preparation suitable for transpul nonary adm ni stration. Exanples
66 to 70 Insulin (reconmbi nant human insulin crystal, nade by 25 Biobras,
Brazil; relative activity: 26.4U ng) &2fy, 2ng), or insulin and any of
various carriers as shown in Table 1 3 BEC 2005 131 8, was/were nmade up to
0.2l by dissolving in injection distilled water, this was filled into
vessel s pbkdik - £ afeirde dlB8Miri e@NE e et byl b t¥BBnéar whed out using a
shel f-type freeze-dryer (Lyovac GI-4, nade by Leybol d). The 5 disintegration
i ndex of ihlse al0le @ponkiers fas DE f L AaAZG-idId eglypeodpgsigdwde £ f iahadedri ed cake)
obt ai ned was cal culated. Next, as in Exanples 38 to 48, a vessel (trunk

di anet erdé8rimgned i sheth whait ttiee nbarpowdertzifeorai fr tazeoduicd aonbdewt i on
obtained was installed in a self-inhaling type dry powder 10 inhaler

desi gnedprsdth T hawashé .99men oind hehei boins rafiuch € opucitiow fEtdw 1Fakds
1.99mm and the bore of the suction flow path 16 was 1.99mm Using this,

t he fi nelpaweisclle $3m@ti BALin@4thics ddhe ut Bredpairthcd e \mﬁcv%%gg%)( made
by Cbple%, UK) (afplying.an air inpact arising throu%h an air spggq

as calculated with a twin impinger (made by Copley,
{applying an air impact arising through an air speed of about
95m/sec and an air flow rate of about 29%5ml/sec to the
freeze-dried cake) The disintegration index and the fine

10 particle fraction (%) are shown in Table 6 for each of the

freeze-dried compositions.

<Table 6>
Freeze-dried composition Disintegration TFine particle
index fraction (%

15 59. Procaterol-HCl + 0.5mg Leu-Val 0.104 74.5

60. Procaterocl-HCl + 1.5mg Leu-Val 0.073 63.0

61. Procaterol-HCl + 4.5mg Leu-Val 0.039 53.1

62. Procaterol-HCL + 0.375mg Leu-Phe 0.168 81.9

63. Procaterol-HCl + 0.5mg Leu-Phe 0.222 76.1
20 64. Procatercl-HCL + 0.75mg Leu-Phe 0.181 79.1

Pracaterol-HCl: Procaterol hydrochloride. Leu-Val: leucyl-valine,

Leu-Phe: leucyl-phenylalanine

As shown in Table 6, the non-powder-form freeze-dried
compositions (freeze-dried cakes), which showed a
disintegration index of 0.039 or more, were easily made into
fine particles in the vessel by the air impact arising

25 through an air speed of about 95m/sec and an air flow rate




of about 95nfisec and an air flow rate of about 295ni/sec 15tcﬁ§r‘&‘f§: 2005
freeze-dried cake). The disintegration index and the fine particle fraction
(%9 are shown in Table 8 for each of the freeze-dried conpositions. <Table
of 20Freeze-dried conpositionDisintegration Fine particle indexfraction (U
66. 1ng insulin0.15975.0 67.1ng insulin + 1.4ng | euci ne0. 14580.7 68. 1ny
insulin + 1.0ng valine0.11079.4 2569.2ng insulin0.17742.4 70.2ng insulin +
1.4mg | euci ne0. 13765.1 13 DEC 2005 132 As can be seen from Tabl e 8,
regardl ess of whether or not a carril®9 was present, the non-powder-form
freeze-dried conpositions (freeze-dried cakes), which showed a
disintegration index of 0. 110 or nore, were easily nade into fine

particl s i&anguggg%g@%{)p ol NG AIPVEE TBOLLONGh Al 11 LMRBCL - bl b Dei ng

possible to pro ere preparatio e for transpul nonary

adni ni StyAkd &Pe dERBY £5a 4 ok sfor t14H181 £oRSUldhdpEEABRIAZNT human insulin
crystal, 10 nmade by Bio%rag, g}azil; relative act?vity:aQ .4U/ ng) and any

of vari euEn TR Eit®a% i(dn 5NY) as shown in Table 9 were nmade up to 0.5nl by
di ssolving in injection distilled water, this was filled into vessels

(trunk dgizaamppee E8mm), and freeze-drying was carried out using a
shel f-type

5 5pg of procaterol hydrochloride (made by Otsuka
Pharmaceutical Co., Ltd.) and 1.0mg of valine were made up
to 0.5ml by dissolving in injection distilled water, this
was filled into vessels (trunk diameter 23mm), and
freeze—drying was carried out using a shelf-type

10 freeze-dryer {Lyovac GT-4, made by Leybold). The
disintegration index of the non-powder-form freeze-dried
composition {(freeze-dried cake) obtained was calculated.
Next, a vessel (trunk diameter 23mm) filled with the
non-powder-form freeze-dried composition obtained was

15 installed in a self-inhaling type dry powder inhaler
designed such that the bore of the air introduction flow
path 17 was 4.01lmm and the bore of the suction flow path
l6 was 4.01lmm. This was directly jetted out i;nto an Aerosizer

{made by Ambherst Process Instrument

e "SA) fitted w

. fnc., U with
20 an Aerobreather (made by Amherst Process Instrument, Inc.,
USA; measurement conditions: breath rate: 1 L/min, breath
volume: 0.1 L), which is an artificial lung model capable
of directly measuriﬁg the particle size distribution of the

particles jetted out {applying an air impact arising

25 through an air speed of about lm/sec and an air flow rate




15 freeze-dryer (Lyovac GI-4, nmade by Leybold). The disintegration index

of the non-powder-formfreeze-dried conposition (freeze-dwi
obt ai ned was cal cul ated. Next, a vessel (trunk dianeter 13&”}%@,&:@@% W th

the non-powder-formfreeze-dried conposition obtained was 20 installed in
a jet type dry powder inhaler (having a bellows body capable of supplying
an anount of air of about 20m ) designed such that the bore of the air jet
flow path was 1.2mm and the bore of the discharge flow path was 1. 8m),
and as in Exanples 1 to 37 this was di30ectly jetted out into 25 an

Aerosi zer (made by Amherst Process Instrunent, Inc., "13 DEC 2005 133 USA)
fitted wth an Aerobreat her (nade by Anmherst Process Instrunent, Inc.,
USA; neastir@pBit aomsl }588Stobieat hersakes a8Q dd taxehr caly walaine: 1 L)
(applying an air inpact arising through an air speed of about 35m sec and
an air pdtoiclateiak absuridddiceod enleheiheegzetdciet gakaaa bha
particle size distribution of the fine particles jetted out was neasured,
and t he wassmanduaie Rer vy NAEse il abfoaSPaves gabmukated.um =
Furthernore, as in Exanples 38 to 48, a vessel (trunk 10 dianmeter 18mm)
filled WQh ahemorE poedeart beielsr gazse € adrdelth codpisoni the obaakned avas
installed in aself -inhaling type dry powder inhaler designed such that

t he Hor &ige thbstaibutitomdUthé obi § Lowegatdt v In@9mm and the Bass of the
suction flow path was 1.99nmm_ Using this, the fine particle 15 fraction (%
was cal Mfdten aemPdyRaphci AprRgdey mukiethy finpl epridgleapprlited an air

i npact arisi ng through an air
ocut from the inhaler are shown in Table 7 for the

freeze-dried composition.

{Table 7>
19 ¥reeze-dried composition Disintegration Mass median
index aerodynamic diameter
(um+sD, MMAD)

65. Procaterol-HCl + wvaline 0.273 1.582+1.552

Procaterol-HCl: Procaterol hydrochloride
15

As shown in Table 7, the non-powder-form freeze-dried
composition (freeze-dried cake), which showed a
disintegration index of 0.273, was easily méde into fine

particles in the vessel by the above-mentioned air impact,

]
(]

A e A sTraan T
L [

i WMoIreoverl 1 article 4

he mesan par meter wag less than B

microns, and hence it was possible t0o produce a preparation
suitable for transpulmonary administration.
Examples 66 to 70
Insulin (recombinant human insulin'crystal, made by
25 Biobras, Brazil; relative activity: 26.4U/mg) (1lmg, 2mg),

or insulin and any of various carriers as shown in Table




speed of about 95msec and an air flow rate of 295m /sec to the
freeze-dried cake). The disintegration index the. nacs nedi@nﬂggrgmﬁnanic
20 dianmeter (pm SD) of the fine particles jetted out from the jet type
dry powder inhaler, and the fine particle fraction (% of the fine
particles obtained by the self-inhaling type dry powder inhaler are shown
in Table 9 for each of the freeze-dried conpositions. 25 <Table 9> "J 3
DEC 2005 134 5 10 Freeze-dried Disintegration Mass nedi an Fine particle
conposi ti on i ndexaerodynanic fracti ork3®) diameter (NnSD, MVAD) 71.Insulin +
I sol euci ne0. 1241. 759 1.42571.1 72.1nsulin + | eucine0.2501.954 1.45474.1
73.1nsulin + valine0.1242.0071.43872.1 74.1nsulin +

phenyl aléaniwad /4% Gi2de44p62 D o/ 2hSuki Qi LSTRREL 910 5
1.43561.2 As shown in Table 9, the non-pgﬁdé}-forn1f?eezefﬁgﬁ%%gégn

conposi tdionbiliedexmnidsi pdtbakeas Wi theahawrd ase sk 8hBE qarAfien i ndex of
0. 124 or nore, were easily nade into fine particles in the vessel by the
air inpactameteirng8mm), and freeze~drying was carried out using a
shelf-type freeze-dryer {Lyovac GT'-4 . made by Leybold). The
] disintegration index of the non-powder-form freeze-dried
composition {freeze-dried cake) obtained was calculated.
Next, as in Examples 38 to 48, a vessel (trunk diameter 18mm)
filled with the non-powder-form freeze-dried composition
obtained was installed in a self-inhaling type dry powder
10 inhaler designed such that the bore of the air introduction
flow path 17 was 1.99mm and the bore of the suction flow
.path 16 was 1.99mm. Using this, the fine particle fraction
(%) was calculated with a twin impinger (made by Copley,
UK) (applying an air impact arising through an air speed
15 of about 95m/sec and an air flow rate of about 295ml/sec
to the freeze~dried cake}. The disintegration index and the
fine particle fractioh (2) are shown in Table 8 for each
of the freeze-dried compositions.

<Table &>

20 Freeze-dried composition Disintegration Fine particle
index fraction (%)
66. lmg insulin 0.159 75.0
67. lmg insulin + 1.4mg leucine 0.145 80.7
68. lmg insulin + 1.0mg valine 0.110 79.4
25 69. 2mg insulin 0.177 42,4
70. 2mg insulin + 1.4mg leucine 0.137 65.1




15 through an air speed of about 35nfisec and an air flow r gtﬁﬁé @Bﬁiu
40m /sec or the air inpact arising through an air speed of sec
and an air flowrate of 295n /sec. Mreover, the nmean particle dianeter of
the fine particles nade by the air inpact arising through an air speed of
about 20 95nisec and an air flow rate of 295ml/sec was |ess than 5

m crons, and hence it was possible to produce a powdered preparation
suitable for transpul nonary adm nistration. Exanple 76 500,000 IU of
interferon-y (IFNy) (rmade by 25 Hayashi bara Bi ochem cal Laboratories,
Inc., Japan, relative activity: 10,000,000 IU ng) and the carrier shown
in Table 10 were made up to 0.5nl by dissolving in injection distilled

water, this waggfil] edsidlo,V §8§I,§agaru K %:ﬁsg%g 2005f°r 5 d| meter 18mm,

and freeze-drying was carrl e usrng Ije?FLyovac

GT-
4. Tes by ool o gl S0t SELELEON IS OF i g\,ggréggq"“q“jq:a? as

freeze dried conp05|t|on freeze e alne

Next, ascbipbsargd ®8sl(Qedbe Fa¥E8§Ek all/ANK g, filled with
t he non-powder-formfreeze- dreT ed conpgg(fetélj)gn ‘g%t ai neémwas i nst alled in a

j et typedilsynpewdedtidnhod @8 x(d@.ng Rokehd PUS hody &@QEP% L{PPJ,YI ng an

amount of air of about 20ml) designed such that the bore e air jet
f1 owSpatfimes pErdmehad the tins evebskhe bydliz&waéﬂm@vfe'-%xp@i@néﬁs a8,

jetting was carried out directly into an Aerosizer (nmade by Amherst
Process impaeitunevitth | ht. ped®d) dossedlew tto prdienobr eatgwiaépade
breparation suitable for transpulmonary administration.
Examples 71 to 75
img of ipsulin {(recombinant human insulin crystal,
10 made by Biobras, Brazil:; relative activity: 26.4U/mg) and
any of various carriers (1.5mg) as shown in Table 9 were
made up to 0.5ml by dissolving in injection distilled water,
this was filled into vessels (trunk diameter 18mm), and
freeze-drying was carried out using a shelf-tvpe
15 freeze-dryer (Lyovac GT-4, made by Leybold). The
disintegration index of the non-powder-form freeze-dried
composition (freeze-dried cake) obtained was calculated.
. Next, a vessel (trunk diameter 18mm) filled with the
non-powder-form freeze-dried composition obtained was
20 installed in a jet type dry powder inhaler (having a bellows
body capable of supplying an amount of air of about 20ml)
designed such that the bore of the air jet f£low path was
1.2mm and the bore of the discharge flow path was 1.8mm),

and as in Examples 1 to 37 this was directly jetted out into

25 an Aerosizer (made by Amherst Process Instrument, Inc.,




by Amherst Process Instrunent, Inc., USA; neasurenent 15 cqpditions: breath
rate: 60 L/mn, breath volunme: 1 L) (applying an air inpac 3aBE§i2mE
through an air speed of about 35m sec and an air flow rate of about

40nml/ sea to the freeze-dried cake), the particle size distribution of the
fr., particles i ot t o A out was neasured, and the mass nedi an 20
aerodynam c dianeter (m SD) was cal cul ated. The disintegration index and
t he mass nedi an aerodynamic dianeter (gm SD) of the fine particles jetted
out from the inhaler are shown in Td#3®e 10 for the freeze-dried
conposition. 25 <Table 10> 13 DEC 2005 136 Freeze-dried D sintegration Mass
medi an conposition i ndex aerodynam c di aneter (VnSD, MMAD) 76.1FN-y + | nyg

Phe + 0.03W) LeutteQ #HR Vel AelrdbB88the2l I haddBhPNEnnEPERY babanidie, Leu:

| euci ne, Arg-HCLl: arginine hydrochloride 5 As can be seen from Tabl e 10,

the non-moveletmeadn fieezevdni et OshndN ddi@LEC o ehL@keh, Which
showed a disintegration index of 0.336, was easily nade into fine

particl ezta:tde wasse, byebbhd ablumepadt 1.ar { 8ppyytilipegh aianiapacypeed of
about "35nm'sec and an air flow rate of about 10 40nil/sec, and noreover the
mean para:dis endi ameterghvasn| eds splead Sofn abong, 3&md deacenidt anasipossi bl e
to produce a
5 flow rate of about 40ml/sec to the freeze-dried cake), the
particlgsizedistributioncﬁfthefineparticlesjettedout
was measured, and the mass median aerodynamic diameter (pm
= SD) was calculated.
Furthermore, as in Examples 38 to 48, a vessel {trunk
10 diameter 18mm) filled with the non-powder-form freeze-
dried composition obtained was installed in a self-inhaling
type dry powder inhaler designed such that the bore of the
air introduction flow path was 1.99mm and the bore of the
suction flow path was 1.99mm. Using this, the fine particle
15 fraction (%) was calculated with a twin impinger (made by
Copley, UK) (applyving an air impact arising through an air
speed of about 95m/sec and an air flow rate of 295ml/sec
to the freeze-dried cake).
The disgsintegration index, the mass median aerodvnamic
20 diameter (um =+ SD) of the fine particles jetted out from
| the jet type dry powder inhaler, and the fine particle
fraction (%) of the fine particles obtained by the
self-inhaling type dry powder inhaler are shown in Table

9 for each of the freeze-dried compositions.

25 {Table 9>




powder ed preparation suitable for transpul nonary admnistra omExarrpl es
77 and 78 15 10, 000, 000 |U or 2,500,000 IU of interferon- y valilh ( made
by Hayashi bara Bi ochem cal Laboratories, Inc., Japan, relative activity:
10, 000,000 U nmg) was nade up to 0.5m by dissolving in injection
distilled water, this was filled into vessels (trunk dianeter 18mm, and
freeze-drying was 20 carried out using a shelf-type freeze-dryer (Lyovac
GI- 4, nade by Leybold). The disintegration index of the non-powder-form
freeze-dried conposition (freeze-dridd4 cake) obtained was cal cul at ed.
Next, as in Exanples 1 to 1 3 DEC 2005 137 37, a vessel (trunk dianeter
18mm) filled with the ngpn- po - e-dried conposition obtained
was installed in a jet type dry powder inhaler (having a bellows body
capabl e of FaeRusi-¢Fird an anpbuntDifingegraficaboMés2@ntijarb deisiegpredislech t hat
t he bore of cPReesditiofet fl ow patthdesas 1. 2meenciivmhsidor e BHfactimn(d) schar ge
flow path was 1.8nm and jetting was carri edddavelthorectly into an
Aer osi zer—{made by Anhprqf Process | nstrypefin*$hcMMAD)SA) fitted with an
Aer qbr eat her ]l(*“é" y . Amher st Process Instrunent, Inc., 10 USA; neasurenent
condl ti onk Bjr’ﬁ’ raf%"le%”i?/m n0-BP4ath vt UREE1142P (appl Yiny an air
inpact arT%lhﬁmPHde Feugdngi r  sp@ed@58f about- 85htded5and an AHrlflow rate
of about #dniInsetin trovalieefreeze- drit@€d cake) 2.e0hetpanticl e size.1
di stri but7on Inghlithe Phenglabantine| @s 2j0atted outsmas in@asured, andot he nass
15 nedi an?raernﬂynawcndmaa.mcer (mo.Sl3o was cal.cepatiedssThe 61.2

10

As shown in Table 9, thé non-powder-form freeze-dried
compositions (freeze-dried cakes), which showed a
‘disintegration index of 0.124 or more, were easily made into
fine particles in the vessel by the air impact arising

15 through an air speed of about 35m/sec and an air flow rate
of anut 40ml/sec or the air impact arising through an air
speed of about 95m/sec and an air flow rate of 295ml/sec.
Moreover, the mean particle diameter of the fine particles
made by the air_impact arising through an air speed of about

20 95m/sec and an air flow rate of 295ml/sec was less than 5
microns, and hence it was possible to produce a powdered
preparation suitable for transpulmonary administration.
Example 76

500,000 TU of interferon-y (IFN-y) (made by

25 Hayashibara Biochemical Laboratories, Inc., Japan,
relative activity: 10,000,000 IU/mg) and the carrier shown
in Table 10 were made up to 0.5ml by dissolving in injection

 distilled water, this was filled into vessels (trunk




di sintegration index and the mass nedi an aerodynam c di arre&%r]_ ET 2@ of
the fine particles jetted out from the inhaler are shown i g e for
each of the freeze-dried conmpositions. 20 <Table 11> Freeze-dried

D sintegration Mass nedian conposition index aerodynam c diameter (pnSD,
MVAD) 77. 10,000,000 IU of IFN-y 0.206 2.3551.439 78. 2,500,000 |U of

| FN-y 0. 160 2.2441.514 13 DEC 2005 138 As shown in Table 11, despite not
containing a carrier, the non-powder-formfreeze-dried conpositions
(freeze- dried cakes), which showed e}%ﬁsintegration i ndex of 0.160 or
nore, were easily made into fine particles in the vessel 5 by the
above-nmentioned air inpact, and noreover the nean particle dianmeter was

| ess t hahi &materonsmmand duedcErebz@aIrPDssi Bhe tarpHiedLe B Yy apgrati on
suitable for transpul nonary admnistration. Exanples 79 to 83 10 28g of
pUC1l9 D¢ R68Gyme faee dr/- drpeakal LPbaseecPUlli, cahdEby Lelytttb 14 ) herlee naf t er
referred to as 'pUC19 DNA') , which is a plasnid DNA, and 2. Ong, of any
of vari dlissipgipgirasian Shdex of Tl erdi2- pewdenadmmp foedzBrdrhiyed
dissolving in injection distilled water, this was filled 15 into vessels
(trunk GQmRe el tigy)(faaazprdededirgakg)wab tadared edeoutalisidgted.

shel f-type freeze-dryer (Lyovac GI- 4, nmade by Leybold). The disintegration

inde§ of the Next, das in Examples 1 to 37, a vessel (trunk diameter

"18mm) filled with the non—powder—form freeze-dried
composition obtained was installed in a jet type dry powder
inhaler (having a bellows body capable of supplying an
amount of air of about 20ml) designed such that the bore

10 of the air jet flow path was 1l:2mm and the bore of the
discharge flow path was 1.8mm), jetting was carried out
directly into an Aerosizer (made by Amherst Process
Instrument, Inc., USA) fitted with an Aerobreather (made
by Amherst Process Instrument, Inc., USA; measurement

15 conditions: breath rate: 60 L/min, breath volume: 1 1)
(applying an air impact arising through an air speed of about
35m/sec and an air flow rate of about 40ml/sec to the

freeze-dried cake), the particle size distribution of the

Finao oo 4 1 ] i
fine particles jetted out was meacsursed, and the masg median

L

20 aerodynamic diametér (pm + SD) was calculated. The
disintegration index and the mass median aerodynamic
diameter (pym * SD) of the fine particlés jetted out from
the inhaler are shown in Table 10 for the freeze-dried
compoesition.

25 <Table 10>




non- powder-form freeze-dried conposition (freeze-dried ake-’é QEE m
cal cul ated. Next, as in Exanples 71 to 20 78, a vessel (tftn te

18nmm filled wt h the non- powder -form freeze-dried conposition obtai ned
was installed in a jet type dry powder inhaler (having a bellows body
capabl e of supplying an anount of air of about 50m ) designed such that
the bore of the air jet flow path was 25 1. 2nm and the bore of the

di scharge flow path was 1.8nm 13 DEE %(305 139 and jetting was carried out
directly into an Aerosizer (mde erst Process Instrunent, Inc., USA)
fitted with an Aerobreather (nmade by Amher st Process Instrurrent I nc.

USA, rreaa-u#em-n-t—e-en-da—t—u—e-ns-.—bmafh b 00 1/ hreath 3 vnlump 1 L)
(applying gct arising thr h an i ed of . about 89rr1 sec and
an air floﬁggﬁtg about 100n1/selg_ln ot %‘ogezg}a A e Ak 8) anet

particle _size distribution of the fine part| cl es (uetHsed mab) Was rreasur ed,
and the nmass nedi an aerodynam c dianeter (pm SD) was 10 cal cul ated. The

di si nt egr&ft-i18H-1 ndwe, Pamd Phimandes nedi an  aer odynami ¢ diameter of the fine
particles jent@cﬁmgugrgrgm t he |nhal er gr§3§h0\/\n in Tagig 12 ,f.qr each of
the fr Z D'sint egrati on
Mass nedfhgl Prowpekinipen Inendebeuameodynami@lmmmme @ydmsSﬂdw/AD) 79. puUC19
DNA + isoleucine 0.103 2.1681.586 80. pUC19 DNA + | eucine 0.096 1.6031.580

5 As can be seen from Table 10, the non-powder-form
_freeze—driedcomposition(f:eeze—driedcake),whichshowed
a disintegration index of 0.336, was easily made into fine
particles in the vessel by the air impact arising through
an air speed of about 35m/sec and an air flow rate of about
10 40ml/sec, and moreover the mean particle diameter was less
than 5 microns, and hence it was possible to produce a
powdered preparation suitable for transpulmonary
administration.
Examples 77 and 78
15 10,000,000 IU or 2,500,000 IU of interferon-y (IFN-y)
(made by Hayashibara Biochemical Laboratories, Inc., Japan,
relative activity: 10,000,000 IU/mg) was made up to 0.5ml
by dissolving in injection distilled water, this was filled
into vessels (trunk diameter 18mm), and freeze-drying was
20 carried out using a shelf-type freéze—dryer {Lyovac GT-
4, made by Leybold). The disintegration index of the
non-powder-form freeze-dried composition (freeze-dried

cake) obtained was calculated. Next, as in Examples 1 to




20 81. pUC19 DNA + valine 0.110 1.7891.486 82. pUCL9 DNA + phenyl al ani ne
0.149 1.375 1.545 83. pUC19 DNA + D-mannitol 0.126 1.9691.%p§ Asgﬁgomn in
Tabl e 12, the non-powder-form freeze-dried conpositions (ﬂme 19 ed
cakes), which showed a 25 disintegration index of 0.096 or nore, were
easily made into 13 DEC 2005 140 fine particles in the vessel by the air

i npact arising through an air speed of about 89m sec and an air flowrate
of about 100m /sec, and noreover the nmean particle dianeter was |ess than
5 mcrons, and hence it was possible 137 produce 5 a powdered preparation
suitable for transpul nonary adm nistration. Exanples 84 to 87 100g of an
anti-interleukin-1f3 antibody (anti-IL- 1(3 antibody) (rmade by O suka

Phar maceut i cal v+EQ.g.¢ -t 0 ;L ng ;2. of . any _af .various carriers
as shown in Tagle%ﬁ%MSFEUﬁ%dg%u)%oeg.qgmﬁxgkhi%gglﬁﬁﬁfi ¢ nP8Bfi on
distill ebwaeterorhisré@seligdigdyi |l s (trunk dianeter 18m), and
freeze-drgﬁng mag carried 8ut Jfﬁ%gggﬂ£§§??5f§be35??égfgﬁavy%r (Lyovac
CT- 4, midestyl Leuboh® JoRhe v diry! pboaical haflanidet vl 1ie gRyRQurler - form
cake-li ke freeze-dried conposition (freeze-dried ca 33 obtalrned was

cal cul abedly Nexpaba evess @lurp I vk gdhamah@iun8e) it 68 a¥bhi bhagi)

non- powder -form freeze-dried conposition obtained was installed a jet type
dry powdersigmefiesucavilngt atBe beldeovss bpHY Gapablex of 1 SWPPh¥ NG AN anount
of air of about 20ml) designed such that the bore of the air jet flow path

l1.2mm and the bore of the discharge flow path was 1.8mm,

and jetting was carried out directly into an Aerosizer (made
by Amherst Process Instrument, Inc., USA) fitted with an
Aerobreather (made by Amherst Process Instrument, Inc.,

10 USA;nmasurementconditions:breathrate:fﬂ)L/min,breath
volume: 1 L) (applying an air impact arising through an air
speed of about 35m/sec and an air flow rate of about 40ml/sec
to the freeze-dried cake), the particle size distribution
of the fine particles jetted out was measured, and thé mass

15 median aerodynamic diameter (pm + SD) was calculated. The
disintegration index and the mass median aerodynamic
diameter (um =x SD) qf the fine particles jetted out from
the inhaler are shown in Table 11 for each of the

ze-dried compositions.

@

Y
LrLe

20 <Table 11>

Freeze-dried Disintegration Mass median
composition index aerodynamic diameter
{pmESD, MMAD) -

77. 10,000,000 IU of IFN-y 0.206 2,355%1.439

78. 2,500,000 IU of IFN-y 0.160 2.244%1 514




was 1.2mm and the bore of the discharge flow path was 1.8mm and jetting
was carried out directly into an Aerosizer (made by Anhéd%}g%@o :
Instrunent, Inc., USA) fitted with an 25 Aerobreather (made by "Aifher st
Process Instrunent, Inc., 1 3 DEC 2005 141 USA; neasurenent conditions:
breath rate: 60 L/mn, breath volune: 1 L) (applying an air inpact arising
through an air speed of about 35msec and an air flow rate of about
40ml/sec to the freeze-dried cake), the particle size distribution 5 of
the fine particles jetted out was nedsfred, and the mass nedian
aerodynam c dianeter (m SD) was cal cul ated. The disintegration index, and
"the mass nedi an aerodynam c dianmeter (m SD) of the fine particles jetted

out from theaisnShbemn anerSHhosr 1 Nakal et d 3oftosoRBeh ndind RecdBrfikgeze-dri ed
conpositions. <Table 13> Freeze-dried Disintegration Mass nedi an

conposi ttihan i omlep carteadyfaninc faieass efr { ¥ai SOmPAR) t 16n84.(ArdézéL- 1(3
antibody + Ile 0.272 85. Anti-IL-10 antibody + Leu 0.195 86. Anti-IL-1(3
anti bodjriadlcakegy . 8RicAnshomledl @3damstirtosyrat Phe Inds%x 9668 15.0 434
1.681 1.404 1.890+ 1.392 -1.4621.396 Ile: isoleucine, Leu: |eucine, Val:
val i ne, OFhBOOshe WA e @ hkly made into fine particles in the vessel
5 by the above-mentioned air impact, and moreover the mean
particle diameter was less than 5 microns, and hence it was
possible to produce a preparation suitable for
transpulmonary administration.
Examples 79 to 83
10 28ug of pUCL1l9 DNA (2686bp, made by Otsuka
Pharmaceutical Co., Ltd., hereinafter referred to as."pUC19
DNA*), which is a plasmid DNA, and 2.0mg of any of various
carriers as shown in Table 12 were made up to 0.5ml by
dissolving in injection distilled water, this was filled
156 into vessels (trunk diameter 18mm), and freeze-drying was
carried out using a shelf-type freeze-dryer (Lyovac GT-
4, made by Leybold). The disintegration index of the
non-powder-form fregze-dried composition (ffeeze-dried
cake} cbtained was calculated. Next, as in Examples 71 to
20 78, a vessel (trunk diameter 18mm) filled with the non-
powder-form freeze-dried composition obtained was
installed in a jet type dry powder inhaler (having a bellows
body capable of supplying an amount of air of about 50ml)
designed such that the bore of the air jet flow path was

25 1.2mm and the bore of the discharge flow path was 1.8mm,




20 Each of the -dried conpositions obtained was a aa fr eze ..

non- powder - f orm cake-1i ke nass (freeze-dried cake) at th ﬂﬁggqﬂ

freeze-drying. As can be seen from Table 13, the non-powder-fo

freeze-dried cakes, which showed a 25 disintegration index of 0.195 or

nore, were disintegrated by the air inpact arising through an air speed of

about 35msec and an air flow rate of about 40nl/sec, becom ng 13 DEC 2005

142 fine particles of nass nedi an aerodynam c dianeter less than 5

m crons, i.e. becom ng a powdered pré@xation suitable for transpul nonary

adm nistration. Exanples 88 to 91 5 100y of an anti-interleukin-la antibody

(anti-1L- la antibody) (made by O suka Pharmaceutical Co., Ltd. Japan)

and 2. f I b up to
Oth Dfj ANY1 96 Wepd cQUS: £ IhEF %1@:%#‘%&‘\”1&% L3 J&ﬁro%ﬁ Iqlrr{g%ﬁae P

0. 5m by dissolving in injection distil ter, into

vessel s bt e dbaBuIc IS8 n s L Akh ¢! ePRE: dr Yighg) WSt £8RY ke rOUn USi ng
shel f-type freeze-dryer (Lyovac GI-4, made by Leybol'd). The

di si nt egreatdivNe htt@e ofmdde BYN-AMWEES T PLBCAke-1h ke rulnapze- ghked
conposi tion (freeze-dried cake) obtained was calculated. Next, a vessel

(trunk @isdneterad8maehit ket di% Woih 5 : thee AR PoVEET 6bOL i e e Be-editited
conposition obtained was installed in a jet type dry powder inhaler
(havd ngvaluett ohwd: bddpmwhpabbeanfasupphyany aniatmenthafowdl of aahout
20ml) designed such that the bore of the air jet flow path
speed of about 89m/sec and an air flow rate of about
l00ml/sec to the freeze-dried cake), the particle size
distributiontﬁfthefineparticlesjettedcnﬂ:wasmeasured,

and the mass median aerodynamic diameter {um = SD) was

10 calculated. The disinteération index, and the mass median
aerodynamic diameter of the fine particles jetted out from
the inhaler are shown in Table 12 for each of the

freeze-dried compositions.

{Table 12>

15 Freeze-dried ] Disintegration Mass median
composition index aerodynamic diameter
(um+SD, MMAD)

79. pUC19 DNA + isocleucine 0.103 2.168+1.586
80. pUCLY9 DMA + leucine 0.096 1.603%+1.580
20 81. pUC19 DNA + valine 0.110 1.739:t1.486
82. pUC19 DNA + phenylalanine 0.149 1.375+1.545
83. pUCl2 DNA + D-mannitol 0.126 1.969+1.503

As shown in Table 12, the non-powder-form freeze-dried
compositions (freeze-dried cakes), which showed a

25 - disintegration index of 0.096 or more, were easily made into




was 1 2mm and the bore of the d° e uisv barge f low Profit was i olltlit,
20 and as in Exanples 84 to 87, an air inpact arising through an air speed
of about 35nfsec and an air flow rate of about 40nil/sec W?Wi@ﬂ%to t he
freeze-dried cake in the vessel, the particle size distribufioh he
fine particles produced was neasured, and the mass nedi an aerodynam c 25
dianeter (pin SD) was cal cul ated. The disintegration index, 13 DEC 2005
143 and the mass nedi an aerodynam c dianmeter (pm SD) of the fine
particles jetted out fromthe inhal el48re shown in Table 14 for each of
the freeze-dried conpositions. <Table 14> 5 Freeze-dried D sintegration
Mass nedi an conposition index aerodynam c di aneter (FunSD MVAD) 88.

Anti -1 Lfliaeangabotiglesd lin OtBe3vhrldl 1b#38he8RiAMmphbt! &araindibedy + Leu
0.204 1.787 1.435 10 90. Anti-lL-la antibody + Val 0.257 1.957 1.393 091.
Anti - | Ltharcargh bodya itr Phpe 84268 ab6Qit B.%P6sd ¢ eandSah eatrnelolweratlecuci ne,
Val : valine, Phe: phenyl al ani ne Each of the freeze-dried conpositions

obt ai nedfwaboat h6fAmdo\wesr , faardnmeakes v ¢ ket ima g {1 peaziei dikedli eamkéErat t he
15 tinme of freeze-drying. As can be seen from Table 14, the

non- powl@s- £ 6% Fhaaze mdrdrengakernd hdned ishwasdrassdibdientegpruedowe ndex of
0.204 or nore, were disintegrated by the air inpact arising through an air
spedd of RIOSACre8 pre®afit AANaSM il ¢ af e Toft BAIRULDANEAEE, beconi ng

administration,
Examples 84 to 87

100pg of an anti-interleukin-1f antibody (anti-IL-
1B antibody) (made by Otsuka Pharmaceutical Co., Ltd.,

10 Japan) and 2.0mg of any of various carriers as shown in Table
13weremadeup1x)O.Smlbydissolvingininjectidndistilled
water, this was filled into vessels {trunk diameter 18mm),
and freeze-drying was carried out using a shelf-type
freeze-~dryer (Lyovac GT-4, made bf Leybold). The

15 disintegration index of the non-powder-form cake-like
freeze-dried composition (freeze-dried cake) obtained was
calculated. Next, a vessel {trunk diameter 18mm) filled
with the non-powder-form freeze-dried composition obtained
was installed in a jet type dry powder inhaler (having a

20 bellows body capable of supplying an amount of air of about
20ml) designed such that the bore of the air jet flow path
was 1.2mm and the bore of the discharge flow path was 1.8mm,
and jetting was carried out directly into an Aerosizer (made
by Amherst Process Instrument, Inc., USA) fitted with an

25 Aerobreather (made by Amherst Process Instrument, Inc.,




20 fine particles of mass nedi an aerodynam c di aneter |ess than 5 m crons,
i _.e. becom,; ati g powdered preparation suitable for transpul nonary
adm nistration. Exanples 92 to 95 10g of calcitonin (maa,; %W USA)
and 2.0nmg of 25 any of various carriers as shown in Tabl _ made up
to 0.5m by dissolving in injection distilled water, this was filled into.
vessel s (trunk dianmeter 18nm, and 13 DEC 2005 144 freeze-dryi ng was
carried out using a shelf-type freeze-dryer (Lyovac GI-4, made by

Leybol d). The disintegration index 1 he non- powder - f or m cake-1i ke
freeze-dried conposition (freeze-dried cake) obtained was 5 cal cul at ed.
Next, a vessel (trunk dianeter 18nmm) filled wth the non-powder-form
freeze- Usired meaoséikeant obhd@itctbnsashiaatal tadei:n6a I ghinypbremitipowder

i nhal er (having a bell ows body capabl e of supplying an anmount of air of
about f2oMumelesi ded smphyihgtanheiboimpattt Ariaing shrfduyh pat RiXO was 1
.2mm and the bore of the discharge flow path was 1 .8mm and as in

Exanpl esp@ed 0 f8Zboart 3bm/isgpaendapinsi hy fwwagte af abpudpélnldisegbout
35nm'sec and an air flow rate of about 40m/sec was applied to the

freeze- 86 dpecfiree per Aripsbsake) { hehpabParéie 1y A4 7R 115 BULPYF 19™ t he
fine particles 15 produced was neasured, and the nass nmedi an_aer odynam c

di arfet ePE( BRSO RET Tt L8P al @Bt etheudi YRSt BEREUTST i Adek EhHESHhe mass
medi an aerodynanic dianmeter (m SD) of the fine particles jtetted out from
t he i nhBe&idn atrsfdynahigiitaneter (pum = SD) was calculated. The

disintegration index, and the mass median aerodynamic
diameter (pum = SD) of the fine particles jetted out from
the inhaler are shown in Table 13 for each of the

10 kfreeze-dried compositions.

{Table 13>

Freeze-dried Disintegration : Mass median
composition index aerodynamic diameterxr
(um=SD, MMAD)

15 84. Anti-IL-1§ antibody + Ile 0.272 1.668+1,434
85. Anti-IL-1B antibody + Leu 0.195 1.681%1.404
86. Anti-IL-1B antibody + Val 0.277 1.890+1.392
87. Anti-IL-1p antibody + Phe 0.358 1.462%=1.396

Ile: isoleucine, Leu: leucine, Val: valine, Phe: phenylalanine
20

Each of the frecze-dried compositions obtained was a
non-powder-form cake-like mass (freeze-dried cake) at the
time of freeze-drying. As can be seen from Table 13, the
non-powder~form freeze-dried cakes, which showed a

25 disintegration index of 0.195 or more, were disintegrated

by the air impact arising through an air speed of about

35m/sec and an air flow rate of about 40ml/sec, becoming




15 for each of the freeze-dried conpositions. 20 <Tabl e 15> Freeze-dried
Di sintegration Mass. median conposition index aerodynani$ JD&GPR5 (tnSD
MVAD) 92. Calcitonin + isoleucine 0.209 1.531 1.457 25 93. Calcitonin +
| eucine 0.273 1.699 1.434 94. Calcitonin + valine 0.248 1.4211.466 13 DEC
2005 145 95. Calcitonin.+ phenyl al anine 0.150 1.653 1.408 Each of the
freeze-dried conpositions obtained was a non-powder-form cake-1i ke nass
(freeze-dried cake) at the tinme of freeze-drying. As can be seen from
Tabl e 15, the 5 non-powder-form freeb®2 dried cakes, which showed a

di sintegration index of 0.150 or nore, were disintegrated by the air

I npact arising through an air speed of about 35nfsec and an air flow rate

of aboutf Udmlpaet idieeondbHg mafs s1emPal hnClalsr My HBRS TREA Afle AELOFYRNAN C
di anmeter less 10 than 5 microns, i.e. becom ng a powdered preparation

sui tabl &Har bradspdmonaly eadmiedshiall @N.piw@EPLAS p?& g Hr 1090429 Of
erythropoietin (made by Wako Pure Chemi cal Industries, Ltd., Japan) and
2. 0ng offWwyabiey&onusradspaimeiarasadhdwni ¢ trdabbe .16 were made up to
0.5m b dissolving in injection distilled water, this was filled into
vessel s | mm), and freeze-drying was

5 | 100pug of an anti-interleukin-1lo antibody (anti-IL-
la antibody) (made by Otsuka Pharmaceutical Co., Ltd.,
Japan) and 2.0mg of any of various carriers as shown in Table
14 were made up to 0.5ml by dissolving in injectiondistilled
water, this was filled into vessels (trunk diameter 18mm),

10 and freeze-drying was carried out using a shelf-type
freeze-dryer (Lyovac GT-4, made by Leybold). The
disintegration index of the non-powder-form cake-like

" freeze-dried composition (freeze-dried cake) obtained was
calculated. Next, é vessel (trunk diameter 18mm) filled

15 with the non-powder-form freeze-dried composition obtained
was installed in a jet type dry powder inhaler (having a
bellows body capable of supplying én amount of air of about
20ml) designed such that the bore of the air jet £flow path

- 1 . T [ v Qe

was 1.2mm and the bore of the dischar W path was 1.8mim,

h harge flo
20 and as in Examples 84 to 87, an air impact arising through
an air speed of aboﬁt 35m/sec and an air flow rate of aBout
40ml/sec was applied to the freeze-dried cake in the vessel,

the particle size distribution of the fine particles

pProduced was measured, and the mass median aerodynamic

25 ‘diameter(mn:SD)wascalculated.Thedisintegrationindex,




carried out using a shelf-type freeze-dryer (Lyovac GI- 4, made by

Leybol d). The disintegration index of the 20 non-powder - f@gn@g@ﬁﬁmklke
freeze-dried conposition (freeze-dried cake) obtained C

Next, a vessel (trunk dianeter 18mm) filled with the non-powder-form
freeze-dried conposition obtained was installed in a jet type dry powder

i nhal er (having a bellows body capable of 13 DEC 2005 146 supplying an
anount of air of about 20m ) designed such that the bore of the air jet
flow path was 1.2mm and the bore of 1#2 discharge flow path was 1. 8nm and
as in Exanples 84 to 87, an air inpact arising through an air speed of
about 5 35nfsec and an air flow rate of about 40ml/sec was applied to the

freeze- dii@derakRalsy W83 ¥E§S8krd ﬂﬁ.lgﬁigl %m%'tzeer | Strifuti o% % t he
y

fine particles produced was neasur and the mass i‘an aerd

di amet erf {me Pt 183 esCobetled 60t FTREMM 54 NAH B & Q-d Qﬂ%n G d e mass
medi an 10 aerodynam c dianeter (pm SD) of the fine particles jetted out
fromthe 4 nhareeazmte showvhel Friadke- 88 ifdd Earposh tlilkgs freeze-dried
conposi tions. <Table 16> 15 20 Freeze-dried D sintegration Mass nedi an
conposi t4rb 1 adéA >aer odynam c di aneter (F~nSD MVAD) 96. Eryt hropoietin +

i sol euci Mef—287 24443060+ —fiytuii3iatiimdlaricineQ 2131 2337 479

5 _ Freeze- dr%eq Disintegration Mass median
composition index ' aerodynamic diameter
{pm =SD, MMAD)

88. Anti-IL-la antibody + Ile 0.253 1.515+1.433
89. Anti-IL-la antibody + Leu 0.204 1.787+1.435
10 90. Anti-IL-la antibody + Val 0.257 1.957+1.393
91. Anti-IL-la antibody + Phe 0.258 1.707+£1.426

Ile: isoleucine, Leu: leucine, Val: valine, Phe: phenylalanine

Each of the freeze-dried compositions obtained was a

non-powder-form cake-like mass (freeze—dried cake) at the

15 time of freeze-drying. As can be seen from Table 14, the
non-powder-form freeze-dried cakes, which showed a

disintegration index of 0.204 or more, were disintegrated

by the air impact arising through an air speed of about

35m/sec and an air flow rate.of about 40ml/sec, becoming

20 fine particles of mass median aerodynamic diameter less

_— e ww a a

than 5 microns, i.e. becomin
suitable for transpulmonary administration.
Examples 92 to 95
l0ug of calcitonin (made by Sigma, USA) and 2.0mg of
25 any of various carriers as shown in Table 15 were made up
to 0.5ml by dissolving in injection distilled water, this

was filled into vessels (trunk diameter i18mm), and




98. Erythropoi etin + valine0.2541. 670 1. 444 99.Erythropoietgf
phenyl al ani ne0. 3091. 923 1.447 100. Erythropoietin + DEC

D manni t ol 0. 1551. 7951. 412 Each of the freeze-dried conpositions obtalned
was a:. non-powder-form cake-like mass (freeze-dried cake) at the tine of
freeze-drying. As can be seen from Table 16, the 25 non-powder-form
freeze-dried cakes, which showed a 13 DEC 2005 147 disintegration index of
0.155 or nore, were disintegrated by the air inpact arising through an air
speed of about 35nfsec and an air flIddrate of about 40m /sec, becom ng
fine particles of mass nedi an aerodynam c dianeter less 5 than 5 m crons,
i.e. becom ng a powdered preparation suitable for transpulnnnary

adm ni steradd 98- 4 ewa8l 209 g m oI stlnulaulu;factor
(G CSF) (made b?%\r}{e)% nore Bi o, 7 ?nga@anﬁg 2% rYrR‘?oI were 10

made up £t dz Srlrke i E5PbVIARY dL i N ﬁsh'eorblﬂ déé#,{)biﬁ wal@ly this was
filled into vessels (trunk dianeter , reez -dryl ng was carried

out usi dg =i shelyfrattyipen iﬁa@z;ecﬁb'y\eﬁe(hml%ﬁeﬂf%ﬂeé&ké—eﬂﬂ d). The
di sintegration index of the non-powder-form cake-like 15 freeze-dried

conposi firge £ ¢ r dediedicicah cake) oab{ &t avagrieal sukaledp tNHea araessel
(trunk dianmeter 18mm filled wth the non-powder-formfreeze-dried

conposi Fiedirwbefeded Newat, | astvaldsesll | (taundd diyore dey pewRey fohaler
(having a _bellows body capable of supplying an amount of air of about 20
20ml) d¥ditghédesnen -mamdene fioowes ok etzive” G teflatoriipowipablh obtained
was installed in a jet type dry powder inhaler (having a
bellows body capable of supplying an amount of air of about
20ml) designed such that the bore of the air jet flow path
10 was 1.2mm and the bore of the discharge flow path was 1.8mm,
and as in Examples 84 to 87, an air impact arising through
an air speed of about 35m/sec and an air flow rate of- about
40ml/sec was applied to the freeze-dried cake in the vessel,
the particle size distribution of the fine particles
15 produced was measured, and the mass median aerodynamic
diameter {um + SD) was calculated. The disihtegration index,
and the mass median aerodynamic diameter (um = SD) of the
fine particles jetted out from the inhaler are shown in Table
15 feor each of the freeze-dried ompositions.

20 <Table 15>

Freeze -dri_ed_ Disintegration = Mass median
composition index aerodynamic diameter
{(um =SD, MMAD)

92. Calcitonin + isoleucine 0.2009 1.531+t1.457
25 93. Calcitonin + leucine 0.273 1.699%+1.434

94. Calcitonin + valine 0.248 1.421+1.466




was 1.2mm and the bore of the discharge flow path was 1.8nm and as in
Exanpl es 84 to 87, an air inpact arising through an air $o$difdR208bout
35msec and an air flow rate of about 40m /sec was applied to the
freeze-dried cake in the vessel, 25 the particle size distribution of the
fine particles 1 3 DEC 2005 148 produced was neasured, and the mass nedi an
aerodynam c dianeter (pm:t SD) was cal cul ated. The disintegration index,
and the mass nedi an aerodynam c dianeter (pin SD) of the fine particles
jetted out fromthe inhaler are showt4h Table 5 17 for the freeze-dried
conposition. <Table 17> Freeze-dried D sintegration Mass nedi an
conposition i ndex aerodynam c di aneter (pnSD MMAD) 10 101. G CSF +

D- manni t 0b50. 048ciltori®h. 4 phidyldianineeze-drsiced conpQsiski©on, ek ai ned was a
NON-  POWCHEf—tEt=-F=E-BrE—ttiBmir e e—(fimg 8zt lod. cake) af _fhe fine _qof
freeze-drying. As can be seen from Table 17, the 15 non-powder-form
freeze-dried Eald ofhittte shovese adrdied Rlod@ @ i ®DohBdE tafi lbD4%s WaS
disintegrated by the air inpact arising through an air speed of about
35m sechamd pewdair- fdow g @k e- v keboats Al sece - Deged Bgkfd )natpamd cl es
of mass nedi an aerodynam c dianeter |less than 5 mcrons, 20 i.e. becom ng
a powdetddeprepafaecese Jliyahbe Ror damrispusavnafycadiiab bé&r abi, onhdéEXaMpl es

10 to 104 100g of growt h hornone (made by Wako Pure Chem cal
b non-powder-form freeze-dried cakeg, which showed a

disintegration index of 0.150 or more, were disintegrated
by the air impact arising through an air speed of about
35m/sec and an air flow rate of about 40ml/sec, becoming
fine particles of mass median aerodynamic diameter less

10 than 5 microns, i.e. becoming a powdered preparation
suitable for transpulmonary administration.
Examples 96 to 100

12pg of erythropoietin (made by Wako Pure Chemical

Ihdustries, Ltd., Japan) and 2.0mg of any of various

15 carriers as shown in Table 16 were made up to 0.5ml by
dissolving in injection disfilled water, this was f£illed
into vessels (trunk diameter 18mm), and freeze-drying was
carried out using a shelf-type freeze-dryer (Lyovac GT-
4, made by Leybold). The disintegration index of the

20 non-powder-form cake-like freeze-dried composition
(freeze-dried cake) obtained was calculated. Next, a vessel
(trunk diameter 18mm) filled with the non-powder-£form
freeze-dried composition obtained was installed in a jet

type dry powder inhaler (having a bellows body capable of




I ndustries, Ltd., Japan) and any of various carriers as ?5 shown in Table
18 were made up to O0.5nml by dissolving in injection distilled water, this
was filled into vessels 13 DEC 2005 149 (trunk di aneter IBEMEL %5
freeze-drying was carried out wusing a shelf-type freeze-dryer ??yovac
GI-4, made by Leybold). The disintegration index of the non-powder-form
cake-li ke freeze-dried conposition (freeze-dried cake) 5 obtained was

cal cul ated. Next, a vessel (trunk dianmeter 18mm) filled with the

non- powder -form freeze-dried conposiltdon obtained was installed in a jet
type dry powder inhaler (having a bellows body capable of supplying an
anount of air of about 20m ) designed such that the bore 10 of the air jet
fl ow pasmpmbyingnananfothe &orei ot Beout 20hANIE il PRI Wt nleBMM  and
as in Exanples 84 to 87, an air inpact arising through an air speed of
about 3%Mesdrorandfartta raftovetattadaf PHEHt waGNMH/ 306 Vasa apRki 8o the
freeze-dried cake in the vessel, the particle size 15 distribution of the
fine paetfi diles @i sdbeetbeasl owaparted,waand. she,Mmassl edi bR BREAGIRANI C
diameter (m SD) was calcul ated. The disintegration index, and the nass
medi an 8&efFB8d§hanie afi ndmiract mrB8Pingfthheughrancdios spedd@b Habodt om t he
i nhal er_are shown in Table 18 for each of the 20 freeze-dried

conpbsi BPIHS e<cTaBleangsiFr §&2¢- giited ofi sibetwtyrédnbhs dasearrdppiied

conposi%ion i ndex aerodynanic di aneter (VnSD MVAD)
o the freeze-dried cake in the vessel, the particle size

distribution of the fine particles produced was measured,
and the mass median aerodynamic diameter (pm = SD) was
calculated. The disintegration index, and the mass median

10 aerodynamié diameter (um = SD) of the fine particles jetted
out from the inhaler are shown in Table 16 for each of the
freeze-dried compositions.

<Table 16>

Freeze-dried L Digsintegration Mass median
15 composition index aerodynamic diameter
(ym+SD, MMAD)

96 . Erythropoietin + isoleucine | 0.287 1.214+1.396
97. Erythropoietin + leucine 0.213 1.833+1.429
98. Erythropoietin + wvaline 0.254 1.670%1.444
20 99, Exrythropoietin + phenylalanine 0.309 1.923%1.447
100. Erythropoietin + D-mannitol 0.155 1.795%£1.412

Each of the freeze-dried compositions obtained was a
non-powder-form cake-like mass (freeze-dried cake) at the
time of freeze-drying. As can be seen from Table 16, the

25 non-powder-form freeze-dried cakes, which showed a




15 102. GH + 1.5ng Ile + 0.1ng mannitol + 0.02ng Ay 0.250 1,626 1.473 1 3
DEC 2005 150 103.GH + 1.5ng Val +0.lnmg mannitol + 0.02ng G%.%@QEWS
1.461 104.GH + 1.5ng Phe +0.1ng mannitol + 0.02ng G y0.3621. 2861. 375 CH:

G ow h hornmone, Ile: isoleucine, Val: valine, Ay: glycine, mannitol
D-manni tol, Phe: phenyl alanine 5 Each of the freeze-dried conpositions
obt ai ned was a non-powder-form cake-like mass (freeze-dried cake) at the
time of freeze-drying. As can be seen from Table 18, the non-powder-form
freeze-dried cakes, which showed a 134di sintegration index of 0.250 or
nore, were disintegrated by the air inpact arising through an air speed of
about 35msec and an air flow rate of about 40m /sec, becom ng fine

particl as safn f8§% Al AL eE Rdy g ¢ 5di 8Reheird 8% rd Qﬁrﬁ:ﬁn% L U%q |- €
becom ng-a powdered preparation 15 -suitable for transpul nonary

admi ni sbiyattilos. aikxdny st 182 it nlP 7t hFoueh dapxyiibgpuciease 4bBage) (made
by Sigma, USA) and 2ng of any of various carriers as shown in Table 19

were madeApetoafdorin yidi S86kviragd o Niwetton odiistddd edhuabaring?0 this
was filled into vessels (trunk dianmeter 18mm), and freeze-drying was
carri edféme usdngizlseweld£t ppes makzen dapeio Ginavbe &latetmdel bys
Leybol d). The disintegration index of the non-powdler-formcake-Ilike
] than 5 microns, i.e. becoming a powdered preparation
suitable for transpulmonary édministration.
Example 101
20m;ofgranulocytecolonystimulatingfactor(G—CSF)
(made by Evermore Bio, China) and 2.5mg of D-mannitol were
10 made up to 0.5ml by dissolving in injection distilled water,
this was filled into vessels (trunk diameter 18mm), and
freeze-drying was carried out using a shelf-type
freeze-dryer (Lyovac GT-4, made by Leybold). The
disintegration index of the non-powder-form cake-like
i5 freeze-dried composition (freeze;dried cake) obtained was
calculated. Next, a vessel (trunk diameter 18mm) filled
WIHJthenon-powder—formfreeze-driedcompositionobtained
was installéd in a jet type dry powder inhaler (having a
beliows body capable of supplying an amount of air of about
20 20ml) designed such that the bore of the air jet f£low path
was 1.2mm and the bore of the discharge flow path was 1.8mm,
and as 1n Examples 84 to 87, an air impact arising through
an air speed of about 35m/sec and an air flow rate of about

40ml /sec was applied to the freeze-dried cake in the vessel,

2h the particle size distribution of the fine particles




freeze-dried conposition (freeze-dried cake) obtained was 25 cal cul at ed.
Next, a vessel (trunk dianeter 18mm filled 13 DEC 2005 15,51 M%] thenon
-powder -formfreeze-dried conmposition obtained was insta 3 -6 0B j et
type dry powder inhaler (having a bellows body capabl e of supplying an
anount of air of about 20m ). designed such that the bore of the air jet
flow path 5 was 1.2mm and the bore of the discharge flow path was 1.8mm
and as in Exanples 84 to 87, an air inpact arising through an air speed of
about 35m sec and an air flow rate oft4about 40ni/sec was applied to the
freeze-dried cake in the vessel, the particle size distribution of the fine
particles 10produced was neasured, and the nass nedi an aerodynam c di aneter
('t SD) wagealid @t T i,SiDEegraty ' t he_nmass, _nedi.an

aer ody\rll\gm' c di aﬁefﬁgf ?%a(gs%élgf t%%ed ?ﬁ‘ﬁ‘!‘én'g%ﬁ &%er&s%L?%t?%ﬁogﬁrtnafr?Jb?n t he

i nhal er g 2&& eShOMWY i I 9 f e.fr e-dried conmpgositions.
15<Tabl e 19> Fr eegg?d;gﬁédﬁa%s?%?éélﬁgdﬁ]eo% I%lgsd%esg’?’;tne%%ﬁgﬁgptﬁ Sx

i ndexaesndyR&/dE Gnak aNRE 8L a0 &%@n- 05.: i sol ine_ 0. 1.7371.
452 20106. Dnase + vali ne 8:‘12%%;%0141.43% B ARECed Lﬁ'gh%h%? "op; he

0. 0782. 26 elp 462 ikEdnds gl tthal bueez eodl t BE GHPDSHtd Q0SS HRRR Reflapas a

non- powder - f orm cake-|i ke mass (freeze-dried cake) at the tinme of
freéze-Hiyifeg tseclmeleaesatniédomonty el d9ont he

<Table 17>

Freeze-dr;eq Disintegration Mass median
composition index aerodynamic diametex
{umtSD, MMAD)

10 101. G-CSF + D-mannitol 0.049 1.795+1.412

The freeze-dried compositipn obtained was a non-
powder-form cake-1like mass (freeze-dried cake) at the time
of freeze-drying. As can be seen from Table 17, the

15 non-powder-form freeze-dried cake, which showed a
disintegration index of 0.049, was disintegrated by the air
impact arising through an air speed of about 35m/sec and
an air flow rate of about 40ml/sec, becoming fine particles
of mass median aerodynamic diameter less than 5 microns,

20 i.e. becoming a powdered preparation suitable for
transpulmonary administration.

Examples 102 to _104

100pg of growth hormone {(made by Wako Pure Chemical
Industries, Ltd., Japan) and any of various carriers as
5 shown in Table 18 were made up to 0.5ml by dissolving in

injection distilled water, this was filled into vessels




25 non-powder-form freeze-dri ed cakes, which showed a disi%tﬁg&aii n i ndex
of 0.078 or nore, were disintegrated " 13 DEC 2005 152 by e rﬂﬁgpact
arising through an air speed of about 35m sec and an air flow rate of
about 40nil/sec, becomng ,fine particles of nass nedi an aerodynam c

di aneter less than 5 mcrons, i.e. becomng a powdered preparation 5
suitabl e for transpul nonary adm nistration. Exanples 108 and | og 109g of
par at hyroi d hornone (PTH) (nade by Sigma, USA) and 2ng of any of various
carriers as shown in Table 20 were nrglde up to 0.5nl by dissolving in
injection distilled water, 10 this was filled into vessels (trunk di anmeter
18mm), and freeze-drying was carried out using a shelf-type freeze-dryer

(Lyovac (Geunk magdameyt deyboh)., The fﬂééQEQEE@ﬂdeﬁﬁgeéaQ%igﬁeou
n

non- powder - f orm cake-1i ke freeze-dried conpositio reeze-dried cake)

obt ai nedswasy 45sbaliciH ey pd. thidze aq¥gasel(fdvk gipanet Hla ngy filled
with the non-powder-formfreeze-dried conposition obtaine was Tnstalled

in ajeletypeldly Poeddd siinhod erathavi Aadex kel haws nkedy, spgabl ¢ o%in

suppl yi ng an amount of air of- about 20m ') designed such that the bore of

the aircgdteflbbieplntee20-dagell Ampasdtiles haree ofetbeidicchatgs 1 ow

path was_ 1. 8nmm) , and as in Exanples 84 to 87, an air inpact arising

t hr Sugho P& pedspasd wileahbet e3bmNext and aesEel f | brunal @ iofmabeut

40n1/sei was qgglied to the freeze-dried cake in the vessel, the particle
EMht

si ze di k1A thHeth | hBepaan 0 ewdes - foguu cede eas -dedsut ed, and the |

Mass mgh%%oas?{g:g xqagL%ained was installed in a jet type dr d
Yy powder

inhaler (having a bellows body capable of supplying an
amount of air of about 20ml) designed such that the bore

10 of the air jat flow path was 1.2mm and the bore of the
discharge flow path was 1.8mm, and as in Examples 84 to 87,
an air impact arising through an air speed of about 35m/sec
and an air f£low rate of about 40ml/sec was applied to the

- freeze-dried cake in the vessel, the particle size

15 distribution of the fine particles produced was measured,

and the mass median aerodynamic diameter (pum = SD) was

calculated. The disintegration index, and the mass median

aerodynamic diameter (um = SD) of the particles jetted out

F-] + 1 3 P T =
irom the inhaler are shown in Table

8 for each of the

'—l

30 freeze-dried compositions.

<Table 18>

Freeze-dried. . Disintegration Mass median
composition index aerodynamic diameter
(um +SD, MMAD)

25 102. GH + 1.5mg Ile
+ 0.lmg mannitol + 0.02mg Gly 0.250 1.626+t1.473




13 DEC 2005 153 diameter (m SD) was cal cul ated. The disintegration index,
and the nmass nedi an aerodynam c dianeter (pm SD) of the g@m@ﬂgl es
jetted out fromthe inhaler are shown in Table 20 for each of t he
freeze-dried conpositions. 5<Table 20> Freeze-dried Disintegration Mss

medi an corrp05|t|on| ndexaer odynam ¢ di anmeter (dun f SD, MVAD ) 108. PTH +
phenyl al ani ne0. 2731. 0901. 346 10109. PTH + D-manni tol 0. 2341. 6031. 504 Each of
the freeze-dried conpositions obtained was a non-powder-form cake-Iike
mass (freeze-dried cake) at the ti meb 3 freeze-drying. As can be seen from
Tabl e 20, the non- povvder formfreeze-dried cakes, which showed a 15

di si nt egr agizon Enge{ 34 or m)re were disintegrated by the air

i npact arisip 50 1%01 % of about. 35nfisec and an air flow rate
of about ﬁ}gqﬂ/ g.ﬁc ;an’ avti cl%€ 8 nmass ImédiPant adf bdynani c

di aneter |ess g th Qr}na%ﬁ%kgiop% obm' ecorg r}gza powde -. prp ar 2 tion 20
sui t abl E - o -
(made bygipi 0 S, 2 f . phen | a e ma up 5rr1 by
di ssol w%&lﬂﬁﬁiﬁ%mggegrgigl Iﬁﬁﬁeu llége' Q’lﬁll 'u?‘? I I‘%’ﬁ r?ﬁgc*fé%sel s 25
trugﬁk di aneter 18mm), and' reeZe-qd yi ng was carried out

Each of the freeze-dried compositions obtained was a
-non~pOWQer—form cake~like mass (freeze-dried cake) at the
time of freeze-drying. As can be seen from Table 18, the
non-powder-form freeze—dried cakes, which showed a

10 disintegration index of 0.250 or more, were disintegrated
by the air impact arising through an air speed of about
35m/$ec and an air flow rate of about 40ml/sec; becoming
fine particles of mass median aerodynamic diameter less
than 5 microns, i.e. becoming a powdered preparation

15 -suitable for transpulmonary administration.

Examples 105 to 107

lmg of deoxyribonuclease (Dnase) {made by Sigma, USA)
and 2mg of any of various carriers as shown in Table 19 were
mAade up to 0.5ml by dissolving in injection distilled water,
20 this was filled into vessels (trunk.diameter 18mm), and
freeze-drying was carried out using a shelf-type
freeze-dryer (Lyovac GT-4, made by Leybold). The
disintegration index of the non-powder-form cake-like
freeze-dried composition (freeze-dried cake) obtained was

25 calculated. Next, a vessel (trunk diameter 18mm) filled




'13 DEC 2005 154 using a shelf-type freeze-dryer (Lyovac P by
Leybol d). The disintegration index of the non-pomder-forn?gggﬁgﬁﬁﬂmg

freeze-dried conposition (freeze-dried cake) obtained was cal cul at ed.

Next, a vessel (trunk dianmeter 5 18nm filled with the non-powder-form
freeze-dried conposition obtained was installed in a jet type dry powder

I nhal er (having a bell ows body capabl e of supplying an anount of air of
about 20nl) designed such that the bore of the air jet flow path was 1.2mm
and the bore of the 10 discharge flowdath was 1.8mm and as in Exanpl es 84
to 87, an air inpact arising through an air speed of about 35m sec and an
air flow rate of about 40m /sec was applied to the freeze-dried cake in

t he vesselth titee pard-i1pdwed 8-z € odtind Eielelstd -1 Dé d tdend b H€tPamt 6683 nRf@duced
was neasured, 15 and the mass nedi an aerodynam c dianeter (m SD) was

cal cul amss Thetdilsied efmati 9ati ngpe dng pbrdsrsSnmdien (RevadyaiT C
dianeter (pmt SD) of the fine particles jetted out fromthe inhaler are
shown i ¥ efabd¥s2bofigr cehe bfire efe sdpipddy ioogposiaicom t 0 atkablfeadbat
Freeze-dried Disintegration Mass nedian conposition index aerodynam c

di anet er phbDl e piED)e & FOaleddrat i tee +bPhe Of 3EBePhir phenflawapiarid 1. 115
1. 350 25

wds 1.2mm and the bore of the discharge flow path was 1.8mm,
and as in Examples 84 to 87, an air impact arising through
an air speed of about 35m/sec and an air flow rate of about
40ml/sec was applied to the freeze-dried cake in the vessel,
thé particle size distribution of the fine particles
10 produced was measured, and the mass median aerodynamic

diameter (pum+ SD) was calculated. The disintegration index,
and the mass median aerodynamic diameter {(pm = SD) of the
fineparticlesjettedoutfromtheinhalerareshowninTﬂble

19 for each of the freeze-dried compositions.

15 <Table 19>

Freeze—drie(_i . Disintegration Mass median
composition index aerodynamic diameter
(um+SD, MMAD)
105. Dnase + isoleucine 0.142 1.737+1.452
20 106 . Dnase + valine 0.209 2.014%1.449
107. Dnase + phenylalanine 0.078 2.425+1,462

Each of the freeze~dried compositions obtained was a
non-powder-form cake-like mass (freeze—dried cake) at the
time of freeze-drying. As can be seen from Table 19, the

.25 non-powder-form freeze-dried éakes, which showed a

disintegration index of 0.078 or more, were disintegrated




13 DEC 2005 155 The freeze-dried conposition obtained masrTSnQEE 2005
powder -form cake-1i ke nass (freeze-dried cake) at the tinme!¥o
freeze-drying. As can be seen from Table 21, the 5 non-powder-form
freeze-dried cake, which showed a disintegration index of 0.358, was
disintegrated by the air inpact arising through an air speed of about
35nsec and an air flow rate of about 40m /sec, becomng fine particles
of mass nedi an aerodynanmic dianeter |ess than 5 microns, 10 i.e. becom ng
a powdered preparation suitable for t452nspul nonary admi ni strati on.

| NDUSTRI AL APPLI CABI LI TY 15 According to the dry powder inhalation system
for transpul nonary adm nistration of the present invention, a

freeze- éiy echeonpasiinpac €anrhe iRfechPbagh N P +i 6besa deMuboud Size
necessary for delivery into the lungs, an nor eover adm nistration of the
fine padthme/ esci phd tdre 20r | fhge threudr i abahat boml/s®sshbdbemithpt 1S,
according to the dry powder inhalation systemfor transpul nonary

adni ni stfridt¢ opaot itHe presemasisnwesdian, ae fodyavantic i @t amedqrosiéson that
has been prepared in a non-powder formcan be nade into fine particles at
the ti nEIFn uBemicrens nel28-obeathmiingt paticon)s red dpadpianiadtissed t hr ough
inhal ation at 13 DEC 2005 156 the sane tine, and hence a special operation
for trakSig tdklepfofariapAPRANG G pdRindsds dletomes unnecessary.

Consequ%ntIX, according to_the dry powder inhalation system
10pg of parathyroid hormone (PTH) (made by Sigma, USA)
and 2mg of any of various carriers as shown in Table 20 were
made up to 0.5ml by dissolving in injection distilled water,
10 this was filled into vessels (trunk diameter 18mm), and
freeze-drying was carried out using a sheif—typé
,freeze—dryer (Lyovac GT-4, made by Leybold). The
disintegration index of the non-~powder-form cake-like
freeze-dried composition {freeze-dried cake) obtained was
15 .calculated. Next, a vessel {(trunk diameter 18mm) filled
with the non-powder-form freeze-dried composition obtained
was installed in a jet type dry powder inhaler (having a
bellows body capable of supplying an amount of air of about
20ml) designed such that the bore of the air jet flow path
20 was 1.2mm and the bore of the discharge flow path was 1.8mm),
and as in Examples 84 to 87, an air impact arising through
an air speed of about 35m/sec and an air flow rate of about
40ml/sec was applied to the freeze-dried cake in the vessel,

the particle size distribution of the fine particles

25 produced was measured, and the mass median aerodynamic




for transpul nonary adm ni stration (preparation systenm of 5 t% resent
invention, there is no risk of loss during the manufacturing S@Ehﬂ%éﬁm5
(deactivation of the drug or collection loss through a filling operation)
or loss during storage (for exanple deactivation of the drug due to being
stored in a fine particle form, or contamnation with 10 inpurities during
the manufacturing process; a desired fixed anmount can thus be adm ni stered
stably. This is useful in particular with preparations having as an active
i ngredi ent a generally expensive pharid@col ogically active substance such
as a protein or a peptide. 15 The proportion of effective particles (fine
particle fraction) attained by the dry powder inhalation systemfor

t r anspulgnge dmi.pi. j f [ pYentid .S ;109 d can be
increased to gteél g%@t‘%%g?%cﬁégﬁa%%'nfaliglraelassslfr?%%g/?gr%agtn ?Ie{(zaig?;n'BS%
U 'S Pateid Noe R3233224d3Gi4 %E@H?%atrdlaé A &t BBNY Wff +PEDYT ol end Y
powder inhalers, +the proportion of the active ingredient (particles) to
adhere tfdrddedmmbelperidobedaiut Fadmege ishanky abewhdPd imrabhe amunt
of the active ingredient inhaled. Further, Japanese Unexam ned Patent
Publ i catZifonf do. e20Ml -d516H8 Zrestizd e8ribdat companpubbnefl. an i nhal ati on
powder preparation 13 DEC 2005 157 reaching the lungs (lung reaching
propdrt i<gMble @émerally about 10t of the drug discharged fromthe
pr epar atrom——rerefore—tire—try—pontettriatettosypat-em-et—t-e—+nvent i on
i's val uabfedze-ahada it is capabl e mfsiacdya¢ied 5 a Maghafed@bpportion of
effective pardmpokesidf i ne particle index aer?dygigic diaTeter

pm . MMAD

108. PTH + phenylalanine 0.273 1.090+1.346
19 109. PTH + D-mannitol 0.234 1.603%X1.504

Each of the freeze-dried compositions obtained was a
‘non-powder-form cake-like mass (freeze-dried cake} at fhe
time of freeze-drying. As can be seen from Table 20, the
non-powder-form freeze-dried cakes, which showed a

15 disintegration index of 0.234 or more, were disintegrated
by the air impact arising through an air speed of about
35m/sec and an air flow rate of about 40ml/sec, becoming
fine particles of mass median aerodynamic diameter less
than 5 microns, i.e. becoming a powdered preparatio;

20 suitable for transpulmonary administration.

Example 110

100pg of leuprolide (made by Sigma, USA) and 2mg of
phenylalanine were made up to 0.5ml by dissolving in
injection distilled water, this was filled into vessels

25 . (trunk diameter 18mm), and freeze-drying was carried out




fraction) than prior art powder inhalation preparations. Acpfgﬂﬁf to the
freeze-dried conposition and jet type dry powder inhaler of gﬁ@@int
invention, the freeze-dried conposition can be made into fine particles 10
nmerely by jetting air into the vessel fromthe air jet flow path using the
air pressure-feeding neans and thus applying a slight air inpact to the
freeze-dried conposition. The making into fine particles can thus be
carried out at the time of use with an dry powder inhal er having a sinple
15 structure and noreover with sinpleibandling. Mreover, because the dry
powder inhaler has a sinple structure, it can be produced with a | ow

manuf acturing cost, and hence mass distribution is possible. Moreover,

accordlngsggdﬂgaSﬁﬁ&fLXQ%éﬂg&ggggeFeéggﬁgFéggﬁgc 3%%‘gjus ng the speed

of conpression of the ai pressur e- B& Pdus body,

h d
the amounbyboueked File of 14 DSB8 of RPOYEEL ey P e <$r§ B3 %af?grgré%mreover,

adjusted in accordance with thé respiratory a |H

by u5|ngcak@lnﬂmblﬁfgg&@LQq:ngfdgg Jlie fg#t grAt f cing the
stopper of the vessel with 13 DEC 20 5 fB ebﬁgg Ie 6%??8 eggﬁgg si mpl e.

Fur t her nobea iaeeDrwh 89cka dule 664 { - ekal i ng %aﬁ’@eirXt:ﬂﬂﬂge&lhﬁ*&'e@{ the
freeze-dried conposition can be nade into an aerosol (nmade 1 nto fine

partﬁclek&mmhuﬁgmna@ afithS tipacd nbpiowd genes phed iy Adeg+phgl ati on
pressure of the wuser, and hence the nmaking into fine particles and
adm ni st7arPos itton tdlet 4 ingd wistimstneazet dni &djet type dry powder
inhaler (having a bellows body capable of supplying an
amount of air of about 20ml) designed such that the bore
of the air jet flow path was 1.2mm and the bore of the
10 discharge flow path was 1.8mm, and as in Examples 84 to 87,
an air impact arising through an air speed of about 35m/sec
and an air flow rate of about 40ml/sec was applied to the
freeze-dried cake in the vessel, the particle size
distribution of the fine particles produced was measured,
15 and the mass median aerodynamic diameter (mm = SD) was
calculated. The disintegration index, and the mass median
aerodynamic diameter (pm = SD) of the fine particles jetted

out from the inhaler are shown in Table 21 for the

th
H

aanoa A 3 ] H
eczZe-dried compogsition.

20 {Table 21>

Freeze—drieq . Disintegration Mass median
composition index aerodynamic diameter
{pym SD, MMAD)

110.Leuprolide + Phe 0.358 - 1.115+1.350

Phe: phenylalanine
25




conposition can be carried out at the sanme tine as the user inhaling, and
thus it can be expected that the drug will 10 be adniniste%gqgéﬁéﬁm tabl e
anount with no | oss. Mreover, a separate special operatioh¥f ng
into an aerosol (nmaking into fine particles) is unnecessary, and hence
handling is easy. Mdreover, as with the jet type, by using a single

i ntegrated needle part, the operation of piercing 15 the elastic port
stopper of the vessel with the needle part becones sinple. According to
the dry powder inhaler of the presenti5snvention, by piercing the stopper
of the vessel with the t +,. .. needle haai !-i...C suction and d the tip
of .of the needle part having the suction flow pa 20 air introduction flow
path, and air in the vessel then being sucked in fromthe suction port by
the inhal ation pressure of the user (patient) , air can be nmade to fl ow

into the vessalhe f£oRetRE @ {ebNELAME O, '8‘6((11;%%*&9% beanggdl e part,

thus applying an air inpact -to the freeze-dried conposition, and 25 the

freeze- drowede gompasi daie { DakehpgsBeERr BRI IdY P @ dedc @Qﬁ-ﬁa Shpowder
can be sucked in fromthe vessel. I\/b?egver, in t%e cas(gé)?g? the dry egowder

i nhal er of fheezpremepingnvent icin dbeckesed @msoknbadiigents 4 ¢Reparticul ar,
the following effects are exhibited. 5 Wen trying to apply an effective
ai r Pnpawntpowder {fewnefdeieak cnpodi biake angh 45K shidvargrovaler - f orm
freeze-dried conposition that has been made into fine particles fromthe
vessel , dirintegsadacon dralevraad .&5 & herass ddisiiont d goat pat by artde taier ai r
introduction flow path nust

impact arising through an air speed of about 35m/sec and

an air flow rate of about 40ml/sec, becoming fine particles

of mass median aerodynamic diameter less than 5 microns,

10 i.e. becoming a powdered preparation suitable for

transpulmonary administration.

INDUSTRIAL APPLICABILITY

15 According to the dry powder inhalation system for
transpulmonary administration of the present invention, a
freeze-dried composition can be made into fine particles
down to a size necessary for delivery into the lungs, and

moreover administration of the fine particles into the

1]

20 lungs through inhalation is possible. That is, according
to the dry powder inhalation system for transpulmonary
administration of the present invention, a freeze-dried
composition that has been prepared in a non-powder férm can

- be made into fine particles at the time of use {the time

25 of admiqistration), and administered through inhalation at




10 be made large, and hence the dianeter of the needle part nust be made

| arge. However, in the case of piercing a needle part, havi' ae
di aneter through the stopper, it becones necessary to hol',g% I@dvgéﬁl

securely, and in this state nove the 15 vessel towards the needle tip

wi t hout deviating away from the axis of the needle part, and push the
stopper against the needle tip with a large force. As described above, the
dry powder inhaler of the present invention thus has a hol der part that

hol ds the 20 vessel, a guide part ofldthe hol der part, and a hol der
operating part having a nmechani sm part and an operating nenber that
operates the nechanismpart. Therefore, by holding the vessel wth the

hol der paid .54y itOméNeav@SI86hcedd Age & N8 12Xh s rafk ibhe roeeflb® ipay ttHeol | oW ng
the guide part 25 towards the needle tip, and operating the operating

menber, pkRpECaZGdm 160tot fiihd Husrposiell & dovmd erainkhe sweady e part
through the stopper of the vessel using a relatively lowforce. In this
way, acc€mrsagqueatile, drocqodtiey tahaledrgfpoviierpimisaht tiioveayisdem t he
stopper of the vessel can be 5 pierced by the needle part easily and

rel i abl .o Miresovep nlimo rea cy resdmi wi s aitsi eul dpt e a nawhcohsylsd ethbwsi ng i s
formed in a tubular shape, the suction port is forned at a tip part of the
hous?ngﬁhﬁiRﬁS$ﬁgtCHQMQﬂtIQm. thergeisenoj sifhratdlpast ABTARGITE t he
needl e part is 10 disposed in the housing so that the needle tip points

t owar ds MaTHeE ﬂﬁﬁéﬁrﬂg‘%h%ﬁﬁ&res%n( depebavatian pof t ther ITME Rfici ng

collection loss through a £illing operation) or loss during
storage (for example deactivation of the drug due to being
stored in a fine particle form}, or contamination with

10 impurities dﬁring the manufacturing process; a desired
fixed amount can thus be administered stably. This is useful
in particular with preparations having as an active
ingredient a generally expensive pharmacologically active
substance such as a protein or a peptide.

15 The proportion of effective particles (fine particle
fraction) attained by the dry powder inhalation system for
transpulmonary administration of the invention is at least
10%, and can be increased to at least 20%, at least 25%,
at least 20% or at least 35%. U.S5. Patent No. 6153224

20 indicates that, with many of prior art dry powder inhalers,
the proportion of the active ingredient (particles) to
édhere to the lower portions of the lungs is only about 10%
of the amount of the active ingredient inhaled. Further,
Japanese Unexamined Patent Publication No. 2001-151673

25 states that the amount of an inhalation powder preparation




outside air that communicates with the air introduction flow path of the
needl e part is provided in a wall of the housing, and Lﬁgh&ﬁkgghﬁpart IS
advanced and retreated in 15 the axial direction of the j t he
housi ng chanber wusing the hol der operating part, then a pencil-shaped dry
powder inhaler can be forned, which is easy to use and conveniently
portable. Mreover, e to b such ti the constitution is auadc be Sui as ua20
the housing is formed froma housing main body having a renoval/ insertion
port for the vessel in a position in wwych the holder part is retreated,

and a lid for the renoval/insertion port that is connected to the housing
mai n body by a hinge, the holder operating part has a 25 nechanism part

whi ch | f 13 DEC 2005 .11 the |id j hed
i ang e T ebaal PAE T R A o Rl P aRamRey th RO bR

down and t he renova tion S

backwar dspuhien itge Ed+ins 14 . the.renoyal /insertion,.port opened,
and the |id isl usé%fagh%héhgggﬁ%%?Eagﬁgﬁ%grf% mtﬁgenégﬁﬂ%?gﬁgﬁgpr, then 5

the meclemésmpard, ofnbhadtiol it PCLakiaNG PSS 59086 & MPLTI edand in

t he manufacturing. cost. Mreover, the renoval/rnsertion port of the-

vessel camventdlaasens avathab1snm 1 HBca8tPhe! a8 SEORREN &F1dde
vessel wth the needle tip, and hence use becoﬁ@gieasier. %§l6%%1§305 162

CLAI &6 Ja DAgihgrppwedero tthah ab £ 0nf 5¥etemd Yard{ANEBUl FRAR Yarticle
adm ni stration, using a conbination of: ,
fraction) than prior art powder inhalation'preparations.
Acc-ording to the freeze-dried composition and jet type
dry powder inhaler of the present invention, the
freeze-dried composition can be made into fine particles
10 merely by jetting air into the vessel from the air jet £flow
path using the air bressure-feeding means and thus applyving
a slight air impact to the freeze-dried composition. The
making into fine particles can thus be carried out at the
time of use with an dry powder inhaler having a simple
15 structure and moreover with simple handling. Moreover,
because the dry powder inhaler has a simple structure, it
can be produced with a low manufacturing cost, and hence
mass distribution is possible. |
Morecver,aécordingtothejettypedrypowderinhaler.
20 by adjusting the speed of compression of the air
pressure-feeding means such as a bellows bpdy, the amount
sucked in of the aerosol (powdered preparation) can be
adjusted in-accordance with the respiratory ability of the

user. Moreover, by using a single integrated needle part,

25 the operation of piercing the stopper of the vessel with




5 (1) a vessel housing a freeze-dried conposition that cogt ains a single
dose of an active ingredient, and has: (i) a non-powder c Ié-ﬂﬁ&@ﬂﬂ&rm
(ii) a disintegration index of 0.015 or nore, and 10 (iii) a property of
becom ng fine particles having a nean particle dianeter of 10 m crons or
less or a fine particle fraction of 10% or nore upon receiving an air

| npact having an air speed of at least |msec and an air flowrate of at

| east 17ml/sec; and 15 (2) a device conprising nmeans capabl e of applying
said air inpact to the freeze-driedig@gmposition in said vessel, and neans
for discharging the powder-formfreeze-dried conposition that has been
made into fine particles. 2. The dry powder inhalation systemfor 20

. transpulyypnag ¥ 341 f}iéfféa%%m%%coéﬂg@?to claiml, wherein the vessel and

the device are used 1 n conbination he tinme of inhalation. 3. The dry
powder i nhal atd @ $¥SheWef 0L JJAN Wl Is i to
claimi1, 25 wherein theedi sicnt egr%?éflg%@ﬁ%%x 0 Ptﬁ%ﬁ??’g‘g e?ﬁ%?% DEC

2005 163 aad®eSihinen d:5, O P2 QEeEQree—dﬂiea_héoﬁl?lﬁsFloc‘W t8habat hemesystem
for 5 transpul nonary adm ni stration according to claiml1, wherein the air

i npact antféidn h6roeRar dmidyivtd HEMbNPardl Aids FPeedobnatan @ast 2n sec
and an air flowrate of at
5 impact being generated by the inhalation pressure -of the
user, and hence the making into fine particles'and
administration into the lungs of the freeze.-dried
composition can be carried out at the same time as the user
inhaling, and thus it can be expected that the drug will
10 be administered in a stable amount with no loss. Moreover,
a separate special operation for making into an aerosol
{making into fine particles) is unnecessary, and hence
handling is easy. Moréover, as with the jet type, 5y using
a single integrated needle part, the operation of piercing
15 the elastic port stopper of the vessel with the needle part
becomes simple.

According to the dry powder'inhaler of the present
invention, by piercing the stopper of the vessel with the
tip of the nesdle part having the suction flow pathr and the

20 air introduction flow path, and air in the vessel then being
sucked in from the suction port by the inhala-tion pressure
of the user (patient), air can be made to flow into the vessel
from the air introduction flow path of the needle part, thus

applying an air impact to the freeze-dried composition, and

25 the freeze-dried composition that has been made into a




| east 17ml/sec. 5. The dry powder inhal ation systen1for 10 transpuInDnary
adm ni stration according to claiml1l, wherein the air gﬁé lii) is
generated by air having an air speed of at |east Inisec B5f1 ow
rate of at |east 20nl/sec. 6. The powder inhal ation system for

transpul nonary 15 adm nistration according to claim1, wherein the
freeze-dried conposition has a property of becomng fine particles having
a nmean particle dianeter of 5 mcrons or less or a fine particle fraction
of 20% or nore upon receipt of an airs9npact. 20 7. The dry powder

i nhal ati on systemfor transpul nonary adm nistration according to claim1,
wherein the freeze dried conposition contains a synthetic

Iomfnnlqﬁ [ tbgrg%é%%ékgha%tlveagﬂgredlenﬁon25 8. The dry powder

|nhalat|on systen1 or transpulnnnafﬁnb i 6T7ar according to claim1,

as the active Togeodran 1ia Bec00s o 6. 4y B4R SRR LEGTEr AT 1O

syst em f®FesenansRY N6 N @ﬂ@bﬂbéfefdaaboﬂmﬁﬁ‘sﬁ%%' gt S?ncbak?ljculé(‘@ere' n
the device is: i) a dry powder inhaler for transpul nonar

adm ni sttkéi g1 el MfgaedeWies Used behiplkidw, a freeze-dried conposition
t hat has been housed in non powder formin a vessel into fine particles,

and 5 When trying to apply an effective air impact to the
freeze-dried composition and suck-the-powder—form
freeze-dried composition that has been made into fine
particles from the vessel, the cross-sectional areas of the
suction flow path and the air introduction flow path must
10 be made large, and hence the diameter of the needle part
must be made large.
However, in the case of piercing a needle part having
a large diameter through the stopper, it becomes necessary
to hold the vessel securely, and in this state move the
15 vessel towards the needle tip without deviating away from
the axis of the needle part, and push the stopper against
the needle tip with a large force.
As described above, the dry powder inhaler of the
present invention thus has a holder part that holds the
20 vessel, a guide part of the holder part, and a holder
operating part having a mechanism part and an operating
member that operates the mechanism part. Therefore, by
holding the vessel with the holder part, moving the vessel
along the axis of the needle part following the guide part

25 towards the needle tip, and operating the operating member,




adm nistering the resulting fine particles to a user by inhalation, 10
conprising a needle part having an air jet flow path, a.ﬂgeﬁle art havi ng
a discharge flow path, air pressure-feeding neans for feedi 5Ca£m5into t he
air jet flow path of said needle part, and an inhalation port that

comuni cates with the discharge flow path of said needle 15 part, and
characterized by being constituted such that a stopper that seals up said
vessel is pierced by said needle parts, thus comrunicating the air jet
flow path and the discharge flow patleOwith the inside of said vessel, and
20 air is jetted into said vessel through said-air jet flow path using
said air pressure-feeding neans, thus pulverizing said freeze-dried

conposi LN ¢ NERuéi P8s sVl AeHyrébechBPackddfe Wit eEhedudi’ trand
di scharging the fine particles obtained fromthe inhalation port via 25

sai d di sttwsgerf bew Hied hve 86 e13 uldiG 2095462 Hilve By dL ywP@wlese | nhal er for
transpul nonary adm nistration, being a device used for naking a

freeze-dri ed @donpdsid iwayt hatcbasiihegnt hotkeddiry pawdonwdenhioem iaf a
vessel into fine particles, and 5 adm nistering the resulting fine
particl éhe cpnegsert hynvémhabat i dhe cotppperngf tieedvespal dani hg a
suction flow path, a needle part having an air introduction flow path, and
an ihhakdigomefoby tim moadlsi cans ewshlyaaddGurelbably.

Moreover, if a constitution is adopted in which the
housing is formed in a tubular shape, the suction port is
formed at a tip part of the housing, a housing chamber for
the vessel is formed in the housing, the needle part is

10 disposed in the housing so that the needle tip points towards
the housing chamber, an introduction port for introducing
outside air that communicates with the air introduction
flow path of the needle part is provided in a wall of the
housing, and the holder part is advanced and retreated in

15 the axial direction of the housing in the housing chamber
using the holder operating part, then a pencil-shaped dry
powder inhaler can be formed, which is easy to uée and
conveniently portable.

Morecver, if the constitution iz made to be such that

20 Vthe houéing is formed from a housing main body having a
removal/insertion port for the vessel in a position in which
the holder part is retreated, and a lid for the
iemoval/insertion port that is connected to the housing
main body by a hinge, the holder operéting part has a

25 mechanism part which moves the holder part forwards when




10 flow path, and characterized by being constituted Suc?é%qﬁﬁj ¢ a state
in which a stopper sealing up said vessel has been pier gﬁ needl e
parts, through the inhalation pressure of the user, air in said vessel is
i nhal ed from 15 said inhalation port, and at the sane tine outside air
flows into said vessel, at a negative pressure, through said air
introduction flow path, and as a result said freeze-dried conposition is
pul verized into fine particles by the inpact of the air flowing in, and the
20 fine particles obtained are dischatffed fromthe inhalation port through
said suction flow path. 10. The dry powder inhal ation systemfor -
transpul nonary adm ni stration according to claim1, using a conbination

of : 25 (fdea MEISChubRUSE dwa 44&2A: Je@d LOMOSELILaRrl Pk t131 HEEa2005 166
contains a single dose of an active ingredient, and has: (i) a non-powder
cake-| i kenfilonoveti theahdilsidy egnot idckRdeds han’ amge 16fd @ D15 fwed. 5, and
5 (iii) a property of becomng fine particles having a nean particle ,
di anet erupfat@ rher oresnovaléddns@rtibohi perganipetied f ranti aheoflil% or nore
upon receiving an air inpact having an air speed in a range of 1 to

300M secisafidagn thie dlewatang membenngé bhelheldsarisw pBitsedshemd 10
(2) a device conprising neans capable of applying said air inpact to the
freeﬁeﬁﬁm%dmggﬁgﬁﬁqmogarﬁ <fl dthe holder operating part can be

simplifiedand in the manufacturing cost. Moreover, the
removal/insertion port of the vessel can be closed at the
same time as piercing the stopper of the vessel with the

needle tip, and hence use becomes easier.




vessel , and nmeans for discharging the powder-form freeze-dried conposition
that has been made into fine particles. 15 il. A freeze-§rj G Ccopmesi tion
for transpul nonary adm nistration having the follow ng properti €5 (i) to
(iii): (i) has a non-powder cake-like form (ii) has a disintegration index
of 0.015 or nore,-and 20 (iii) becones fine particles having a nean
particle . diameter of 10 microns or less or a fine particle fraction of
10% or nore upon receipt of an air ingggt having an air speed of at | east
| Msec and an air flowrate of at |ea 17m /sec. 25 12. The freeze-dried
conposition according to claim 13 DEC 2005 167 11, wherein the '
disintegration index is 0.02 or nore. 13 . The freeze-dried conposition
according to claim 5 11, wherein tGRA@MSIi ntegration index is 0.015 to 1.5.
14 . The freeze-dried conposition according to claim 11, becom ng fine
particles qavi ng a nean particle dianeter of 10 mcrons or less or a fine
particle fr’act' on of 10% or npre upon receipt of an air inpact having an
air speed 10 of" at 1a3tY2RP¥SCnnBAlatigl oswEsem dfomt | east 17nd/ sec.
15 . Thetf%ﬁ@?%ﬂ{oined congosi tion according to claim 11, becom ng fine
particles havfng a neah partittiEofhaefer Ustngoanicomnsnatiogso®Hr a fine
partcl e fractg f % or, more upon_recei pt_of an air inpact having an
air speed 15 o(:‘Pgtaolve%%{g?r#%%(S:l& 4 2ahT&%% 51 S0t pdt eoBPofiTLant the#l/ sec.

contains a single dose of an active ingredient, and has:
(i) a2 non-powder cake-like form,

(ii) a disintegration index of 0.015 or more,

and
10 (iii) a property of becoming fine particles
having a mean particle diameter of 10 microns or less or
a fine particle fraction of 10% or more upon receiving an
air impact having an air speed of at least 1lm/sec and anr
air f£low rate of at least 17ml/sec; and
15

(2) a device comprising means capable of applying said
air impact to the freeze-dried composition in said vessel,
‘and means for discharging the powder-form freeze-dried
composition that has been made into fine particles.,

2. The dry powder inhalation systeﬁ for
20 transpulmonary administration according to dlaim 1.,
wherein the vessel and the device are used in combination
at the time of inhalation;

? 3, The dry powder inhalation system for
transpulmonary administration according to claim 1,

25 wherein the disintegration index of the freeze-dried




16 . The freeze-dried conposition according to claim 11, becom ng fine
particles having a nean particle dianmeter of 5 mcrons or ZSF@ Br a fine
particle fraction of 20% or nore upon receipt of the air E 208517 .
The freeze-dried conposition according to claim 11, contalnlng a synthetic
| ow- nol ecul ar-wei ght drug as an active ingredient. 18 . The freeze-dried
conposition according to claim 11, tohtaining a high-nol ecul ar-wei ght drug
as an active 25 ingredient. 19 . The freeze-dried conposition according to
claim 18, containing a high-nol ecul ar-weight drug as the active 30 13 DEC
2005 168mpngiedbants and2abr| masé.one sel ected fromthe group consisting

of ami no acids, di ti.des, tripeptjdes, .and saccharides as a carrier.
20. The freéze- drlﬁgg06ﬁ¥og?wgﬁ g@%ﬁfﬁ?h@nt%Y%F%T ©H1, being a

freezerdnhedutRBRasit aamlfl%t&a@méﬁugeea@ayn adgi gigimation having the
follow ng properties (i) to (|||) ; %as a non- pomder cake-1like

form Wheyehasthedhsiniwgeati of i m@lek m genan@@e@fbf) @15 havings5, and
(111) BRCOisLe ber Ecleaphauiger, Tean.gactichpe, dhanetst of 10 merons
air inmpeetthavindgsan.air speed in a range of 1 to 300nm sec and an air flow
rate in 5. The dry powder inhalation system for
10 transpulmonary administration according to claim 1,
wherein the air impact of (iii) is generated by air having
an air speed of at least 1lm/sec and an air flow rate of at
least 20ml/sec.
6. The powder inhalation system for transpulmonary
15 administration according to claim 1, wherein the
freeze-dried composition has a property of becoming fine
particles having a mean particle diameter of 5 microns or
less or a fine particle fraction of 20% or more upon receipt
of an air impact.
20 7. The dry powder inhalation system for
transpulmonary administration according to c¢laim 1,

wherein the freeze-dried composition containg a synthetic

low-molecular-weight drug as the active ingredient.

25 8. The dry powder inhalation system for
transpulmonary administration according to claim 1,
wherein the freeze-dried composition contains a high-

molecular-weight drug as the active ingredient.
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a range of 17m/sec to 15L/sec. 21. A dry powder inhaler for transpul nonary
20 adm ni stration, being a device used for naking a freezef@lﬂ ggg 200
conposition that has been housed in non-powder formin a vesse irﬁ fine
particles by an-air inpact, and adnministering the resulting fine particles
to a user by 25 30 J3 DEC 2005 169 inhal ation, conprising a needle part
having an air jet flow path, 5 a needle part having a discharge fl ow path,
air pressure-feeding nmeans for feedigg air intothe air jet flow path of
said needle part, and an inhalation p % that conmunicates with the

di scharge flow path of said needle part, 10 and being constituted such
that a stopper that seals wup said vessel is pierced by said needle parts,
thus conmyni ¢iting ¥ve @ry pPewdepwiphel anion heyditsshafge flow path with
the inside of said vessel, and air is jetted into said vessel through said
air jet FrORSPRANRIFRY 88 i staatioasaneordénond neahaint Hus maki ng
said freeze-drie cogpositiaon into fine particles by the inpact of the
jetted %I'PFeafd %cﬁg?’al‘:ﬁg *%he fine particles fromthe inhalation port

via said di SChf‘j;)gg 1;51I Qw agv 22 nﬁ g(rﬂ;/r pgvvdert i nhal en for transpul nonary
20 adni ni stratibon® B&iHgP §VEEH b it& or transpulmonary

5 administration, being a device used for making a
" freeze-dried composition that has been housed in non-
powder form in & vessel into fine particles, and
administering the resulting fine particles to a user by’
inhalation,

10 comprising a needle part having an air jet flow path,
a needle part having a discharge flow path, air
Pressure-feeding means for feeding air into the air jet
flow path of said needle pa:t, and an inhalation port that
communicates with the discharge flow path of said needle

15 prart,

and characterized by being constituted such that a
stopperthatsealsupsaidvesselispiercedtnrsaidneedle
parts, thus communicating the air jet flow path and the
discharge flow path with the inside of said vessel, and

20 air is jetted into said vessel through said air jet flow
path using said air pressure-feeding means, thus
pulverizing said freeze-dried composition into fine
particles by the impact of the jetted air, and discharging
the fine particles obtained from the inhalation port via

25 said discharge flow path, or




for pulverizing a freeze-dried conposition that has been housed in

non- powder formin a vessel into fine particles by an airf@nBﬁgt Snd

adm nistering the resulting fine particles to a user 25 by in r%m on
conprising a needle part having a suction flow path, a needle part having
an air introduction flow path, and an inhalation port that conmunicates
with said suction 30 13 DEC 2005 170 fl ow path, and characterized by being
constituted such that, 5 in a state i? ghich a stopper sealing up said -
vessel has been pierced by said need 8 parts, through the inhalation
pressure of the user, air in said vessel is inhaled from said inhalation
port, and at the sane tine outside air flows into said vessel, at a
negative presstie, at Hyighordisni dndialent foductransfdwlmpablry and as a
result said freeze-dried conposition is pulverized into fine particles by
the i npdméfitHeratdon owbadnct, aadenire fisesl pheri oladsinbt @ ned are

di scharged fromthe _inhalation port through said suction flow path. 15 23.
The dry ‘poR@é&F éPQrQQWPPF%ﬁéhPWEM%W haggnmbfenr housedcdsr digwy-to
claim 22 ereg$ said air jet flow path_and said discharge flow path are

formed i#CRIEMN ¥ Mnedt 2 FEASSbalohins BlpepRfet LPhRS er apdy
trangpul JRRFRY 5 A0- 30T Wrd 'RE LG LSS ALY 1R ALTE® SO ISL Y%y
inhalation,
comprising a needle part having a suction flow path,
a needle part having an air introduction flow path, and
an inhalation port that communicates with said suction
10 flow path,
and characterized by being constituted such that,
in a state in which a stopper sealing up said vessel has
been pierced by said needle parts, through the inhalation
pressure of the user, air in said vessel is inhaled from
15 said inhalation port, and at the same time outside air
flows into said vessel, at a negative pressure, through
said air introduction f£low path, and as a result said
freeze-dried.composition is pulverized into fine
particles by the impact of the air flowing in, and the
20 fine particles obtained are discharged from the
inhailation porf through said suction flow path.
1d_ The dry powder inhalation system for
transpulmonary administration according to c¢laim 1, using
a combination of:

25 (1) a vessel housing a freeze-dried composition that




a holder part for holding a vessel that is sealed up with a stopper and
houses a freeze-dried conposition in a non-powder cake-| Fj(gsﬁﬂzzq@éﬁat w | |
be made into fine particles upon receiving an air inpact, for
applying an air inpact to said freeze- dried conposition in said vessel,
and sucking said freeze-dried conposition in a powder-formthat has been
30 13 DEC 2085 171 nmade into fine particles by the air inpact out fromsaid
vessel, 5 a needle part having a suct%&g flow path for sucking said
freeze-dried conposition out from sai essel, and an air introduction
flow path for introducing outside air into said vessel, a suction port

t hat comuni cates with said suction 10 flow path of said needle part, a
gui de p&N¥BiRGuiadisigh $he ddheled@t pam tachiviee inaxtediidhtectdarmh lodssai d
needl e part, a holder operating part that has a nmechanismpart for, when
said vessel is held () sai BoRoP@stdprr eakes lddvantony .t he vessel towards a
needle tip of said needle part to pierce the stopper of the vessel with
said needle tip, add¥bd é‘gtq%t?ﬂéaﬁéﬁblquf%jéaiﬁqueﬁi%-@b5
separat g 4 hg stopper of the vessel fromsaid needle tip, and an operator
that operatesS the nmechanismpart, and is 20 constituted such that said

opergting member can s ) ogeated {2 [9eGlE beh o LA DE LY e

having a mean particle diameter of 10 microns or less or
a fine particle fraction of 10% or mdre upon receiving an
air impact having an air speed in a range of 1 to 300m/sec
and an air flow rate in a range of 17ml/sec to 15L/sec;: and

10. {2) a device comprising means capable of applying
said air impact to the freeze-dried composition in said
vessel, qnd‘means,for discharging the powder-form

- freeze-dried composition that has been made into fine
particles.

15 % 11. A freeze-dried composition for transpulmonary
administration having the folliowing properties (i) to
{iii):

(1) has a non-powder cake-like form,
(ii) has a disintegration index of 0.015 or more,- and

20 (iii) becomes fine particles having a mean particle
diameter of 10 microns or less or a fine particle fraction
of 10% or more upon receipt of an air impact having an air
speed of at least 1lm/sec and an air flow rate of at least

17ml/sec.

25 C12. The freeze-dried composition according to claim




for the nechanismpart to pierce the stopper of the vessfl ﬁﬁth sai d
needl e part, and a housing that supports said needl e par 3aQ Ci200525 for
provi ding said suction port, said guide part and said hol der operating
part, and constituted such that, in a state in which said 30 (13 DEC 2005
172 stopper has been pierced by said needle part to conmunicate the
suction flow path and the air 5 intrb&lction flow path of said needle part
with the inside of said vessel and position the tip of the air
introduction flow path at said freeze-dried conposition, through the

i nhal atlonwpeessar ehef dasiseegratiohnisded vessed2isr mathal ed from said
suction porh3 and ajr %s made,to flow 10 into said {Sssel t hrough the air

i ntroducti oh>fFow PAENTTEERBSILPPRYFAGPARL &I P HPERTI T tHe F1%Ebe- dri ed

conpositi ofhbResal dh¥e8s8lntdgrat SRt NRgeLf i FAU ALt S I Ngsa dry powder ed
preparation for transpul monary administration, 15 conprising: introducing
air into a Véssel Theappegzeodniedreewpodit ton conposiinontanckdimi npact

17 1oad BebaBPESGEiRe Banh it es o R iryT iat oA B TR T T he 20
freezeofir Ledmtompasi brobess bheavesnel patbes By &kt Ngn Saf did% eeze-dri ed
conposition into fine particles having a nean particle dianeter of 10
m cron9f more upon receipt of an air impact having an air speed
10 of at least 2m/sec and an air flow rate of at least 17ml/sec.
15 . The freeze-dried composition according to claim
11, becoming fine particles having a mean particle diameter
of 10 microns or less or a fine particle fraction of 10%
or more upon receipt of an air impact having an air spéed
15 of at least lm/sec and an air flow rate of at least 20ml/sec.
16 . The freeze-dried composition according to claim
11, becoming fine particles having a mean particle diameter
of 5 microns or less or a fine particle fraction of 20% or
more upon receipt of the air impact.
20 17 . The freeze-dried composition according to claim
11, containing a synthetic low-molecular-weight drug as an
active ingredient.
i8 . The freeze-dried composition according to claim
11, containing a high-molecular-weight drug as an active
25 ingredient.

19 . The freeze-dried composition according to claim

18, containing a high-molecular-weight drug asg the active
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or less or a fine particle fraction of 10%or nore; the frgeze-dried
conposition containing a single dose 25 of an active ingr &i@ﬁw 2 havi ng
the following properties; (i) has a non-powder cake-like form 30 13 DEC
2005 173 (ii) has a disintegration index of 0.015 or nore, and (iii)
beconmes fine particles having a nean 5 particle dianeter of 10 m crons or
less or a fine particle fraction of189% or nore upon receipt of the air

i npact. 26. The method of nmanufacturing a dry powdered preparation for
transpul nonary adm nistration according to claim25, wherein the fine
particﬁasrpdépatedahdvetalﬂean o® pattcceké firanetles @ioﬁpnicrons or |ess
or a fine ?ﬁgtlc e_. fraction, f 2Q% or 27, The t hod

manuf a6CUFFRGTEI9dPY pBhaer 8dl Ere éP%PFgae?ort¥?Bﬂ%E FHnat adnlnlstratlon

accor dspgcharigkal 528, cyhereln the disintegration index of the 15
freeze-dried conposition is 0.02 or nore. 28. The nethod of manufacturing a
dry powdered0- preEB?aiF@ﬂZﬁoﬂrnﬁdnspmpﬂﬁhalyna@ﬂwﬂrélmglt@an@Dnrd|ng to

C|alﬁlﬁ p@ EF e arled co osi t on contain nt hetic
| ow ol eéul”ar §eg garg 8%?6 &4 136 rf r%ﬁa%%?ufﬁﬁnaﬁ%e met hod of
nanufaaﬂm&hmgtaaﬂﬁynpbdehgdtharepana&nﬁg ﬁﬁ%péfﬁﬂ§QUKﬂDn@®y adm ni stration
accordin ,50
(iidi) :
10 (i) has a non-powder cake-like form,
(11) has a disintegration index in a range of 0.015 to
1.5, and
(iii) becomes fine particles having a mean particle
diameter of 10 microns or less or a fine particle fraction
15 of 10% or more upon receipt of an air impact having an air
speed in a range of 1 to 300m/sec and an air flow rate in

a range of 17ml/sec to 15L/sec.

21, A dry powder inhaler for transpulmonary
20  administration, being a device used '
for making a freeze-dried composition that has been housed
in non-powder form in a vessel into fine particles by an air
impact, and
administering the resulting fine particles to a user by
25
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claim 25, wherein the freeze-dried conposition contains a

hi gh- nol ecul ar-wei ght drug as the active ingredient. 25 30." 3’%0reﬁ[lﬁod of
manuf acturing a dry powdered preparation for transpul monary adm nistration
according to 30 13 DEC 2005 174 <claim 25, carried out by using a device
havi ng neans capable of applying an air inpact having an air speed of at

| east 2msec and an air flow rate ot®dt least | 7m/sec to the 5
freeze-dried conposition in the vessel, and introducing air having the air
i npact into the vessel housing the freeze-dried conposition. 31. The

met hod tohagatdabact uri ng a dry powdered preparation for transpul nonary

adm ni stration according_t carried oug gx usingBa devi ce

0 .-10 cl ai m 25,
havi ng nean$“ERpactE9%#F 555ﬁ§ﬁnaa§ﬁ gkylpﬁpﬁgtaﬁ§v?ﬁ O¥i P25Peed of at

| east ol Mes@Ceapdranhavingl awdiataagheak1bgaghcBOnhigec to the
freeze-dried conposition in the vessel, and introducing air having the air
i npact PreesurRe feeddap measpn§orhéeesdinpeais- dntedthonposi 1Ebnflg?. The

met hod u ur.i po r . O r nspul nmonary
i ni BAELY Fon=acdoree18, Bk e B R ke g thaR g t e
f r eezecdmmediceorposithonhentidst-haegparfibel eatusoigsthd degdpewder 20

i nhal er of claim?21 or 22 as the device. 33. The nethod of manufacturing a

dry_poR&éFed preparation for transpul nonary admnistration according to
clagm 25, capprbekRg constituted such that a stopper that seals

up said vessel is pierced by said needle parts, thus
communicating the air jet flow path and the discharge flow
path with the inside of said vessel, and air is jetted into
said vessel through said air jet flow path using said air
15 pressure-feeding means, thus making said freeze-dried
composition into fine particles by the impact of the jetted
air, and discharging the fine particles from the inhalation
port via said discharge flow path,
22, A dry powder inhaler for transpulmonary
20 administration, being a device used
for pulverizing a freeze-dried compogition that has been
housed in non-powder form in a vessel into fine particles by
an air impact,
and administering the resulting fine particles to a user
25 by inhalation,
' comprising a needle part having a suction flow path,
a needle part having an air introduction flow path, and

an inhalation port that communicates with said suction
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introducing air into a vessel to apply to a 25 freeze-dried conposition an
air inpact having an air speed in a range of 1 to 300m seq} grﬁ{@rﬂﬂa&r flow
rate in a range 30 13 DEC 2005 175 of 17ml/sec to 15L/sec using a device
capabl e of applying said air inpact to the freeze-dried conposition in the
vessel, 5 thereby making said freeze-dried conposition into fine particles
havi ng a mean particle diameter of 1B/®icrons or less or a fine particle
fraction of 10% or nore; the freeze-dried conposition containing a single
dose of an active ingredient and having the follow ng 10 properties: (i)
has a hAdpwppatdbr cake-like form (ii) has a disintegration index in a range

of 0.015 to 1.5, and (ilii) .becopes fine particles havi a mean particle

15 dianeteraB% TBaﬁFSF%ﬁézég ggsggb?gac?FgglﬁﬁP? cFec rgg?ﬁon of 10% or

norg upanar seatpt iAf whbenahr st opget-. sééliﬁl?euﬁfséicﬁ reezgsdrigg conposition
a

for manufacture of a dry powdered preparation for 20 transpul nonary
adni ni 8eeBt PoRTEGA| Brafalioneedhe PhrebZe- Hhieddkorposinhatathiomng t he

L) EBRepRtOPBELLGS ik 1BE . AODaRaep 0 ta! LRal S8R4T hes @
said inhalation port, and at the same time outside air
flows into said vessel, at a negative pressure, through

10 said air introduction flow path, and as a result said
freeze-dried composition is pulverized into fine
particles by the impact of the air flowing in, and the
fine particles obtained are discharged from the
inhalation port through said suction flow path.

15 23. The dry powder inhaler for transpulmonary
administration according to claim 22, wherein said air jet
flow path and said discharge flow path are formed in a single
needle part.

24. The dry powder inhaler for transpulmonary
20  administration according to claim 23 comprising:
a holder part for holding a vessel that is sealed
up with a stopper and houses a freeze-dried composition
in a non-powder cake-like form that will be made into fine
particles upon receiving an air impact,

25 means for applying an air impact to said freeze-

dried composition in said vessel, and sucking said

freeze-dried composition in a powder-form that has been
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(ii1i) beconmes fine particles having a nmean particle diamﬁégr of 10 m crons
or less or a fine particle fraction of 10% or nore upon &E@Zﬂﬂﬁ an air
i npact having an air speed of at least |msec and an air flow rate of at

| east 30 17m/sec. and being used by formng into fine particles having
said nmean particle dianmeter or said fine particle fraction at the time of
use. F1 D DEC 2005 176 35. The use o7& freeze-dried conposition for

manuf acture of a dry powdered preparation for 5 transpul nonary

adm ni stration according to claim34, wherein the disintegration index of

the freese-dntedfiaenpastticdesi By0tf2 airmMmpacBboulheruses@ida
freeze-dried conposition for manufacture of a dry powdered preparation for
10 traN§F&fronary administration according to claim34, wherein the

freeze-dried ceEResi HheR REGOMESAf bNG::BAT EL 6L e PAVEAD particle
di aneter of 10 nicro%s or Iegg 8r a Fﬁne pa?ti%?g frgct?%%ﬁg@glowbor nor e
upon reeéidptfreekzeadraed toprotihaviinguanfabm speddvefsal, | @ast 2nf sec and

15 an air flowrate of .at lLeast 1 |.sec., 37. The use of ,a freeze-dried
commos il 8151 OREEREHGF debu ESO8t PALT ORohBEr B B EaPUEPoRe T BT

t ranspuhfenasy JaggkBestrati on according to claim 34, wherein the
freeze-dried conposition becones fine 20 particles having a mean particle
di anet er of 216URFEPBNBOBE Chasscemmynicpeepavitbl satdagufbhonf 10% or nore

upeg r?ﬁ%hpbath of said needle part,
a guide part for guiding said holder part in the
axial direction of said needle part,
a holder operating part that has a mechanism part
for, when said vessel is held by said holder part,

15 advancing the vessel towards a needle tip of said needle
part to pierce the stopper of the vesgsel with said needle
tip, and retreating the vessel from said needle tip to
separate the stopper of the vessel from said needle tip,
and an operator that operates the mechanism part, and is

20  constituted such that said operating member can be
operated with a force smaller than the force necessary
for the mechanism part to pierce the stopper of the vessel
with said needle part, |

and a housing that supports said needle part and is

25 for providing said suction port, said guide part and said

holder operating part,

and constituted such that, in a state in which said
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of an air inpact having an air speed of at |east | msec ancﬁgam:‘ i%‘m | ow
rate of at |east 20nl/sec. 38. The use of a freeze-dried conposiTi for
25 manufacture of a dry powdered preparation for transpul nonary

adm ni stration according to claim34, wherein the freeze-dried conposition
beconmes fine particles having a nean particle dianmeter of 5 mcrons or
less or a fine particle fraction of 208 or nore upon receipt 30 of an air

i mpact.. 39. The use of a freeze-dried conposition for manufacture of a dry
powder ed preparation for transpul nonary adm nistration according to claim

34, wheoppart hasfreedepileieddconposidi ABegDatPaRS Bosynthetic 13 DEC 2005
177 | ownol ecul ar-wei ght drug as an active _ingredient. 40. The use of a
fr eezeCOMTEAIEBRPOERE BHCE 8PS hawuPakl uredotna &Y powder ed preparati on

fors {5anspULAPDSRY =80 pLEh! 8F! 001 ACHOLA D910 CLALIN O, sihiedei N Lhe
freeze-dried conposition contains a high- ecul ar-wei ght drug as an
acti veofngrédi eassedlandhpouseioh ahérekgeofrtled sbnpisttodumctosn 10

manuf acture_of. a_dr ered preparation for, transpul nonar
adninigﬁpgtPgﬁhaﬁﬁogﬁgﬁggfﬁeﬁ?é@ﬁf%ﬁ,Coﬁﬂ%?é?ho?heg?fé%égiéhgéd conposi tion
i s housgHallBt@onvgsegturandct heubbne partigl 85i@re-psepared by using a

device.congrising means for applying a prescribed air 15 inpact to the
freezeliBPpré8icbHpBUsPaidnshetsed PATEheandests| iantdedearne fbewdi schargi ng

thﬁ)reﬁﬂkgiggi&iggssel through the air introduction flow path,
thus applying an air impact to the freeze-dried
composition in said vessel.
25. A method of manufacturing a dry powdered
preparation for transpulmonary administration,
15 comprising:
introducing air into a vessel to apply to a
freeze-dried composition an air impact having an air speed
of at least 1m/sec and an air flow rate of at least 17ml/sec
using a device capable of applying said air impact to the
20 freeze-dried composition in the wvessel,
thereby making said freeze-dried composition into
fine particles having a mean particle diameter of 10 microns
or less or a fine particle fraction of 10% or more;
the freeze-dried composition containing a single dose
25 of an active ingredient and having the following
properties;

(i) has a non-powder cake-like form,
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particle powder formfreeze-dried conposition out of the vessel. 42. The
use of a freeze-dried conposition for 20 manufacture of a drffbgﬁ@eg
preparation for transpul nonary adm ni stration according to claim4l, using
the dry powder inhaler of claim21 or 22 as the device. 43. The use of a
freeze-dried conposition for manufacture of a dry powdered preparation for
25 transpul nonary admini stration accbf@ding to claim34, using the

freeze-drie i hay | he  f p e (i) has a
non- powder ga§9npgﬁeg BQSQﬁg?Q?aﬁg§“a9%¢§¥% gg?a ?gné£ﬁﬁéﬁein a range of
30 0.0&bdto 1.5, and (iii) becomes fine particles having a nean particle

di anet er of 10 gigrons or _lLess or a fine particle fraction of 10%or nore
upon recei vi‘hgtan ﬁFPm?ﬁpgéPeh89F5b01ﬁﬁ BRYiRgedd"$# a range of 1 to

3003 sggremeland%ﬁ;ef;é%@@oDﬁ&%@ﬂé é¥81é§£eofn ar { 3095 £ 1 dd / sec to

15L/sec. 44. A dry powder inhaler for transpulnonary 5 admnistration
conpri §iragtipn) of $0&ree m@rpressnrrzedlateratherairnemnaetpart conpri sing

a first flow.path se isiLh cond flow path; a
vessel contg%nlnngefW%ggggd?le@a%ggacgﬁﬁb s?n@rg BO% Ye%st one active

i ngr edpesparandoanfophakahkplilfohbry administration according to

claim 25, wherein the fine particles prepared have a mean

10 particle diameter of 5 microns or less or a fine particle
fraction of 20% or more.

27. The method of manufacturing a dry powdered
preparation for transpulmonary administration according to
claim 25, wherein the disintegration index of the

15 freeze-dried composition is 0.02 or more.

28. The method of manufacturing a dry powdered
preparation for transpulmonary adminigtration according to
claim 25, wherein the freeze-dried composgition contains a
gynthetic low-molecular-weight drug as the active

20 ingredient.

29. The method of manufacturing a dry powdered
preparation for transpulmonary administration according to
claim 25, wherein the freeze-dried composition contains a
high-molecular-weight drug as the active ingredient.

25 30. The method of manufacturing a dry powdered

preparation for transpulmonary administration according to

30




wherein the source of pressurized air communicates wth the vessel via the
first flow path, and wherein the vessel comrunicates with t?gma Eéi on
15 port via the second flow path, or (B) a first needl e par 0 ng a
first flow path; a second needle part conprising a second flow path; an

i nhal ation port; and a vessel containing a freeze-dried cake conprising 20
at |least one active ingredient; and Whtrein the inhal ati on port

CoMCSLes ot L BptbecalpRacy il ALl ol ool e 00 Mimigis, e
path. 2% applying an air impact having an air speed of at least
2m/sec and an air flow rate of at least 17ml/sec to the
5 freeze-dried composition in the vessel, and introducing air
having the air impact into the vessgel housing the
freeze-dried composition.

31. The method of manufacturing a dry powdered
preparation for transpulmonary administration according to

10 claim 25, carried out by using a device having means capable
of applying an air impact having an air speed of at least
lm/sec and an air flow rate of at least 20ml/sec to the
freeze-dried composition in the vessel, and introducing air
having the air impact into the vessel housing the

15 freeze-dried composition.

32. The method of manufacturing a dry powdered
preparation for transpulmonary administration according to
claim 25, characterized by making the freeze-dried
composition into fine particles using the dry powder

20  inhaler of claim 21 or 22 as the device.

33. The method of manufacturing a dry powdered
preparation for transpulmonary administration according to
claim 25, comprising:

introducing air into a vesgel to apply to a

25 freeze-dried composition an air impact having an air speed

in a range of 1 to 300m/sec and an air flow rate in a range
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of 17ml/sec to 15L/sec using a device capable of applying
said air impact to the freeze-dried composition in the
vegsel,

thereby making said freeze-dried composgition into
fine particles having a mean particle diameter of 10 microns
or less or a fine particle fraction of 10% or more;

the freeze-dried composition containing a single dose
of an active ingredient and having the following
properties:

(i) has a non-powder cake-like form,

(ii) has a disintegration index in a range of 0.015
to 1.5, and

(iii) becomes fine particles having a mean particle
diameter of 10 microns or less or a fine particle fraction

of 10% or more upon receipt of the air impact.

34. Use of a freeze-dried composition for
manufacture of a dry powdered preparation for
transpulmonary adminigtration by inhalation,

the freeze-dried composgition having the following
properties;

(i) has a non-powder cake-like form,

(1i) has a disintegration index of 0.015 or more,
and

(iii) becomes fine particles having a mean particle
diameter of 10 microns or less or a fine particle fraction
of 10% or more upon receipt of an air impact having an air
speed of at least lm/sec and an air flow rate of at leagt
17ml/sec.

and being used by forming into fine particles having
said mean particle diameter or said fine particle fraction

at the time of usge.
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35. The use of a freeze-dried composition for
manufacture of a dry powdered preparation for
transpulmonary administration according to claim 34,
wherein the disintegration index of the freeze-dried
composition is 0.02 or more.

36. The use of a freeze-dried composition for
manufacture of a dry powdered preparation for
transpulmonary administration according to claim 34,
wherein the freeze-dried compogition becomes fine
particles having a mean particle diameter of 10 microns or
less or a fine particle fraction of 10% or more upon receipt
of an air impact having an air speed of at least 2m/sec and
an air flow rate of at least 17ml/sec.

37. The use of a freeze-dried composition for
manufacture of a dry powdered preparation for
transpulmonary administration according to claim 34,
wheréin the freeze-dried composition becomes fine
particles having a mean particle diameter of 10 micronsg or
less or a fine particle fraction of 10% or more upon receipt
of an air impact having an air speed of at least lm/sec and
an air flow rate of at least 20ml/sec.

38. The use of a freeze-dried composition for
manufacture of a dry powdered preparation for
transpulmonary administration according to claim 34,
wherein the freeze-dried composition becomes fine
particles having a mean particle diameter of 5 microns or
less or a fine particle fraction of 20% or more upon receipt
of an air impact.

39. The use of a freeze-dried composition for
manufacture of a dry powdered preparation for
transpulmonary administration according to claim 34,

wherein the freeze-dried composition contains a synthetic
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low-molecular-weight drug as an active ingredient.

40. The use of a freeze-dried composition for

manufacture of a dry powdered preparation for

transpulmonary administration according to claim 34,
wherein the freeze-dried composition contains a high-
molecular-weight drug as an active ingredient.

41. The use of a freeze-dried composgition for
manufacture of a dry powdered preparation for
transpulmonary administration according to claim 34,
wherein the freeze-dried composition is housed in a
vessel, and the fine particles are prepared by using a
device comprising means for applying a prescribed air
impact to the freeze-dried composgsition housed in the
vesgel and means for discharging the resulting fine
particle powder form freeze-dried composition out of the
vessel.

42 . The use of a freeze-dried composition for
manufacture of a dry powdered preparation for
transpulmonary administration according to claim 41, using
the dry powder inhaler of claim 21 or 22 as the device.

43. The use of a freeze-dried composition for
manufacture of a dry powdered preparation for
transpulmonary administration according to claim 34, using
the freeze-dried composition having the following
properties:

(i) has a non-powdexr cake-like form,

(ii) has a disintegration index in a range of
0.015 to 1.5, and

(1ii) becomes fine particles having a mean
particle diameter of 10 microns or legg or a fine particle
fraction of 10% or more upon receiving an air impact having

an air speed in a range of 1 to 300m/sec and an air flow
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rate in a range of 17ml/sec to 15L/sec.
44. A dry powder inhaler for transpulmonary
administration comprising:

(A} a source of pressurized air;

a first needle part comprising a first flow path;

a second needle part comprising a second flow path;

a vessel containing a freeze-dried cake comprising
at least one active ingredient; and

an inhalation port;

wherein the source of pressurized air communicates
with the vessel via the first flow path, and

wherein the vessel communicates with the inhalation
port via the second flow path, or
(B) a first needle part comprising a first flow path;

a second needle part comprising a second flow path;

an inhalation port; and

a vessel containing a freeze-dried cake comprising
at least one active ingredient; and

wherein the inhalation port communicates with the
vessel via the first flow path, and wherein the wvessel
communicates with an external environment via the second

flow path.




