1 DESCRI PTI ON NOVEL DRY POWDER | NHALATI ON SYSTEM FOR TRANSPULMONARY

ADM NI STRATI ON 5 TECHNI CAL FI ELD The present invention relates to a novel
dry powder inhalation systemsuitable for transpul nonary adm ni stration.
More specifically, the present invention relates to a dry powder 10

I nhal ati on system for transpul nonary atm ni stration according to which a
freeze-dried conposition provided housed in a vessel can be prepared into
a formsuitable for transpul nronary admninistration by being nade into fine
particles at the time of use, and adm nistered by inhalation as is. 15
Furthernore, the present invention enconpasses the follow ng inventions
related to the dry powder inhal atippseysiefonf or transpul nonary

adm ni stration. Specific exanples of these inventions include a
freeze-dried conposition which can be made into fine particle powder

suitabl e for NO¥REPBREOPAKYEROTREA, s%];,}{ ration for
transpul nonary adm nistration) at %ﬁﬁfﬁi use, Hﬁ&ﬁﬁ#ﬁ@ﬁﬁ$§%§producing
the dry powdered preparation foﬂDMHHﬁ§ﬂRAmm0Hry adm ni stration, a nethod
for transpul nonary adm nistration by inhalation using the freeze-dried

conposition and use of a freeze-dried 25 conposition for preparing a dry

powdered preparation for. transrmmcumwﬂaméﬂhﬂnﬂ stration at the time of use.
Hereinafter, in h!s specification, the term™fine particles" includes
subst ances havi ng & FF§80r tBVERELORFalAF @S st@ 2 A9V In i Ipawsdex powder

(particle umhiﬂra)tzfo@f mst@rﬁ)salﬂﬁﬁﬂé%‘dr' EFad PImch P& A kS £ 2L {7,20d

fibrous for
I-{nre specifically, the present invention relates toa dry powder

10 inhalation system for transpulmonary administration according
towhich a freeze-dried composition provided housed in a vessel
can be prepared into a form suitable for transpulmonary
administration by being made into fine particles at the time
of use, and administered by inhalation as is.

i5 Furthermore, the present invention encompasses the
followinginventionsrelatedtothe drypowder inhalationsystem
for transpulmonary administration. Specificexamples of these
inventions include a freeze-dried composition which can be made
into fine particle powder suitable for transpulmonary

20 administration (dry powdered preparation for transpulmonary
administration) at the time of use, a method for producing the
dry powdered preparation for transpulmonary administration,
amethod for transpulmonary administration by inhalation using
the freeze-dried composition and use of a freeze-dried

2.5 composition for preparing a dry powdered pfeparation for
transpulmonary administration at the time of use.

Hereinafter, in this specification, the term “fine
particles” includes substances having a fine structure
regardless of a form such as a powder {particle powder) form,

- 30 a needle-like form, a plate-like form and a fibrous form.




BACKGROUND ART In general, with regard to transpul nonary adm ni stration

It is known that the active ingredient contained in a nedicine 5 can be
delivered into the lungs efficiently by making the nean particle dianeter
of the active ingredient be 10 mcrons or |ess, preferably 5 mcrons or

| ess. The current situation with conventional inhalations for

transpul nonary admnistration is thus that, to make the nedici ne have a
particle dianeter suitable 10 for transpul nonary adm nistration in advance,
fine particles are prepared by a spray drying nmethod, a jet m|ling method
or the like, and possibly further processing is carried out, and then the
fine particles are provided filled into a dry powler inhaler. 15
Specifically, previously enployed preparations include three types of dry
powder inhalation, nanely (1) a pBRPREROUNI ARBnNpri sing a powder-form

conposition conpriksi Ly lcinal . .fine particles fiJled into a

sui tabl e vessel, %%)g%glegjra%ﬁa‘{% %‘%\ggrc%ﬁﬁrtlrﬁ%é’u;"ﬁmﬁ SEERFESRei on i n
whi ch nedi cilfals kineen2thatrthiechesiva it dredi egit adsth B4 Bt @ et 4 Yneldd figem a
relativgly Eghqga D &ticla diameter_filled into a_suitable vessel, and (3)
a preparat Fon comprisrhglalhonder- Fres edkicdrntan Romakisarkhe merad
particl es | pavhichenadégetal df nePaiiGeeingPlayht e 1PHdES of! act ose
etc.) having a particle diameter |arger than 25 thenedicina I ne
particles ar&ffx&FafSFebears BhrroasMyyless | | ghe ¢unxent sittabien wishel

(refer to, EBhvexdt ; ] e Pyblication. No.
1999- 171760) . Mor e%%?l 1?1?1 E&iﬁgi ng?’?ég’g%{aﬁéffﬁn%gé%gmﬁ%ﬁl%ﬁg| ati ons
are adni ni stBREdhatntly méake the pieddcdny Havacd patbiolé Ae ahehayisoitabaen i s

that 395w t | cinal .fine parficles in the conposition reach 3
t he Iog/%r rgg%ilér%%%%a{lcatr,ya? ngiﬁﬁﬁf‘tl?ﬂe“’t Fﬁé’ﬁ@&ea p¢ 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,

“15 Specifically, previously employed preparations include
three types of dry powder inhalation, namely (1) a preparation
comprising a powder-form composition comprisingonlymedicinal
fine particles filled into a suitable vessel, (2) a preparation
comprising a powder-form composition in which medicinal fine

20 particles have been granulated gently to forma 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
part icles (lactoseetc. ) having a particle diameter larger than

25 themedicinal fineparticles aremixed together uniformly £illed
into a suitable vessel (refer to, for example, Japanese
Unexamined Patent Publication No. 1999-171760). Moreover, it
isdisclosedthat if these powderedinhalations are administered
into the respiratory tract, then the behavior shown is that

30 with (1) the medicinal fine particles in the composition reach




bronchi, and are deposited here, with (2) the granulated nedicine
separates into fine particles in flight in the respiratory tract, and the
medi cinal fine particles produced 5 reach the |Iower respiratory tract, for
exanpl e the trachea and the bronchi, and are deposited here, and with (3)
the vehicle is deposited in the oral 8avity, on the pharynx or on the

| arynx, and the nedicinal fine particles only reach the |lower respiratory
tract, for exanple the trachea and the bronchi, 10 and are deposited here.
In this way, with a conventional powdered inhalation for transpul nonary
adm nistration, the ingredient to be inhaled is nmade into desirable fine

particl es i thadvawnae respdraltoryt st , fidie eRAmphe! €e 1Fadleif ahldeegef 1 Ne
particles further. processed 15 by sone nethods, are filled into a dry

powder i nhaPEPCRhg and s, dsnasdtedadheme.s ¥ighi 64)i theagravdlated usi ng
this. To nak@idih®WssmH @ord Aarimiey dr, Is fipe Lcles spray
dryi ng nmet hod J(-1‘:E)r ex‘?répl e, dilgétﬁo?eltélei r?%%é:ﬁ%%ggemﬁg;é%{n% E&?ent
Publ i cat i onTREPLIBOICY LXAEE) , and | the meldiicigal2fi methrort idlers pradmbed

di scl osed i s ' Pat ent_ Publication .No,. 2001-151673) or the.
like is usun %‘?93§§d?°#{%§@1@8?9%tf’??’n‘§r%?hSBrEGWRlseeEhﬁp’fﬁ%ﬂ &R aj r
i npact havi ¥Hge dromnailri f AoW amd depbsateldenste 1A WAvhn( ANdpeNvahicseeed not

| ess than __w(aesoni.% apee%o a_l ow nol ecul ar-wei ght drug to make 25 the
drug into fThEPArt-efdd R OFBLIGRY ity kAR BRIty HaRESD thelaryXi nt o

fine particams fiye anddivididl ifRRC partdic1dshoaiyPLecH! #haWeb@dy drug such
as a peptide ordeFProtei n, on the other hand, for exanple a nethod in which
a spray softtRUAITY thaditei fer skeBRrle| tue dtxashes @ndg thedbroueki30 is

subj ected ton$ERY ddpddited MidtemBKIi Ng the stock liquid into 4 fine
particles having a nean particle dianeter of 5 mcrons
In this way, with a conventional powdered inhalation for

transpulmonary administration, the ingredient to be inhaled
ismade into desirable fine particles in advance, and then these
fine particles, or else these fine particles further processed
15 Dby some methods, are filled into a dry powder inhaler, and
transpuimonary administration is carried out using this.
To make a low—molecular_—weight drug into £ine particles,
a spray drying method {for example, disclosed in Japanese
Unexamined Patent Publication No. 1999-171760), a jet milling
20 - method (for example, disclosed in Japanese Unexamined Patent
Publication No. 2001-151673) or the like is usually used. The
jet milling method comprises applying an air impact having an
air flow 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
25 the drug into fine particles. No method is known which makes
the drug into fine particles by a low .air impact.
For a high-molecular-weight drug such as a peptide or
prote'in, on the other hand, for example a method in which a
spray solution of amedicinal stock liquid containing additives

30 is subjected to spray drying, thus making the stock liquid into




or less in one step, and then these fine particles are filled into a dry
powder inhaler (spray drying nmethod: WO 95/31479), and a nethod in which a
peptide or protein is freeze-dried along 5 with additives, and then the
freeze-dried conposition is nade into fine particles by jet mlling or the
| i ke, and these fine particles are fillled into a dry powder inhaler
(freeze drying-jet mlling nethod: WD 91/16038) are known. However,
conventional powdered inhalations for 10 transpul nonary adm ni stration
prepared by the above-nenti oned spray drying nmethod or freeze drying-jet
mlling method are not necessarily ideal preparations for

hi gh- ol ecuEanewpaght clels Ugsriitea asapephides1ang Mhdt&t 5 IsnmRakbhsul ar .
For exanpl eﬁrofs shown by the disclosure in WO 95/31479 that about 25% 15

deact i vat i oR* ofSTht'dr PEPoRERc @$ ghennhesr fdpeapattiches aueofdddedit is
anti ci pat edihBata gyt POwSOF A HE Y 5 t rqteigs and the
like will be deactix?ta?gd in the wnrggﬁ?g%?%ﬁglgp}r‘%gggg'gﬁd(;gtgﬁgaglégﬁm ty of
the drug wi PRAEBRtheddnadtich apapdtiliedor prionenn iwhfrée zakésied aQong

hi gh- nod ecul,af g e . 0. Rta. fine particles by a low air inpact, the
same as a | ow no edgLu 13’%%?5%&&%659 ]F%%%Fe'd,sm\gq fopBPALELen 5y B898r ying
met c\gd ﬁnd ihéofﬁMQSEﬁiylag-lj}etigm miillii;nl.gret:hgw? 1&lkqugﬁatﬁ'1;gbéd§iflgqui red
in iC t L N owder epared is collecte romthe spray drying 25
appar at us o?gfé%c%gl?’ﬁpg Ejgj;)]a‘i{')‘gt:'d%t"ar?d diy dewde¥ dehaisy (Ereede into
vessel s. |tarpinguset nevilaty edtidla: S OIHARYERY LBESKnBRR!ati on, probl ems
w Il arise such as the yield of the preparation decreasing due to

col lection or fi I}Il‘?"F@WFIb-sscwn‘%j{%}@owwﬂieg?dginbale‘s@ondi fgty, and the
PLEDIRY | O1chehss By ShIRLEH L AR B a0 1
spray drying method or freeze drying-jet milling method are
not necessarily ideal preparations for high-molecular-weight
drugs such as peptides and proteins in particular. For example,
as shown by thé disclosure in WO 95/31479 that about 25%

15 deactivation of interferon occurs during the spray drying
process, it is anticipated that if the spray drying method is
used, then proteins and the like will be deactivated in the
manufacturing process and the activity of the drug will thus
decrease. No method is known which makes a

20 high-molecular-weight drug into fine particles by a low air
impact, the same as a low-molecular-weight drug.

Moreover, with both the spray drying method and the freeze
drying-jet milling method, an operation is required in which
the fine powder prepared is collected from the spray drying

25 apparatus or jet milling apparatus and is subdivided and filleda
into vessels. It is thus inevitable that, accompanying this
operation, problems will arise such as the yield of the
preparation decreasing due to collection or filling loss and
the cost rising correspondingly, and the preparation being

30 contaminated with impurities. Moreover, in general it is




wi th good accuracy. If the spray drying nethod or the freeze drying-jet

mlling method, for which such subdividing and filling of small anounts in
powder formis essential, is used, 5 then it is thus necessary to establish
a method of filling with small anmounts and good accurancy of powder. In

actual fact, details of a system apparatus and nethod for filing with a
fine powder are disclosed in United States Patent No. 5, 826,633. 10

DI SCLOSURE OF THE PRESENT INVENTION It is an object of the present

i nvention to solve the various problens of the above-nentioned
conventional powdered inhalations for transpul nonary adm nistration.

Speci fical | §iffi¢uis o suljaactidef ahBerPiESERE PRIy 1590 smﬁl&r&‘dbgﬁ‘té novel
15 preparatip stem and adm ni stration systemthat enables a

freeze-dri e‘&lﬁb fPEHTEAYE: hes thecAPhansying metbefison cthebérﬁade into
fine partichepiglgwset [ ' e t nary
adm ni strat |€% I n theCh\I/fEaEI'sis)jigal-lrcj arﬁmqjh g F”héggdgp Fgﬁé‘ﬁ] Sﬁ hy

adni ni st r at¥bhlig ofhainall emoamtissin wwﬂee: f)rbmelrst eE8EROLAL S maﬁﬁda@d out
assi duays t the above o and .as_a_result discovered
t hat ”931 a81|tb grr";tc}c') o&?lf:sa %c?rX/g AT | g nefhqd, of ifidddMoeWi Eh | s

filled as asmal:]],nainqmttcs mﬁlsglosaaadctlh&ﬂcj‘rrcﬁezgﬂmﬁézedlnt BeRual hfact,
non- powder - or%%e dri d conposi ti on thus prepared can 25 unexpectedly

be nade i nt 3 éﬁé ey gPParatngcrnd mgthad fomfiddinghwithsai| |
housed i n tmevgsméra%%%&%ééaﬁnuﬁﬂe%%ﬂ% SBL MY, E bﬁ'%eé‘éﬁ”s
carried out further studies, and as a result discovered that b}y Using a
freeze-dried conposition, whi ch has been housed in a non- powder formin a
30 vesgel, combined WI b@ troducing 6 air at
oy e ek peay a sBHGULRE 6 i IR Al dy'! " 0 Capdble o

applying a prescrﬁtbel@ anr obgpeatt of othéiepresent invention to solve the

various problems of the above-mentioned conventional powdered
inhalationsfortzanspulmonaryadministration.Specifically,
it is an object of the present invention to provide a novel
15 pPreparation system and administration system that enables a
freeze-dried composition that has been housed in vessels to
be made into fine particles down to aparticle diameter suitable
for transpulmonary administration in the vessel, and then be
used for transpulmonary administration by inhalation as is.
20 The present inventors carried out assiduous studies to
attain the above object, and as a result discovered that if
a pharmacologically active substance as active ingredients is
filled as a liquid into vessels and then freeze-dried, then
| the non-powder-form freeze-dried composition thus prepared can
25 unexpectedly be made into fine particles by a relatively low
air impact while still housed in the vessel. Based on this
knowledge, the present inventors carried out further studies,
and as a result discovered that by using a freeze-dried
composition, which has been housed in a non-powder form in a

30 vessel, combinedwithadevice comprisingmember for introducing




conposition, and nenber for discharging fromthe vessel the powdered
conposition that has been nade into fine particles, 5 then the freeze-dried
preparation can be prepared into a fine particle powder formsuitable for
transpul nonary admnistration easily by a user at the tinme of use
(specifically, at the tine of inhalatiéon), and thus, transpul nonary

adm ni stration can be carried out by admnistering the fine 10 particle
powder as is by inhalation. Mreover, the present inventors discovered
that a conposition |iquid containing pharmacologically active substances
to be filled as a liquid into vessels can be prepared as a freeze-dried

conposi ti onairaphld prefsdidibed spdediaid fliorerfos tirlEThelitabbe Prs15
t ranspul m)n%ry adm ni Eirat Lon through a predetermned air inpact, and
further di scov8reti®PALSt Rf sTPRLHRY| 3 exetrtiPathai dswpantiete the

| ngr edi ent scbippat 64, 3nd mdlfbd o MAGEREOLIRLCBLLY ASS WD ANCE as

an active ingredient are clearly dissolved of nixed In a solvent, an
mor eover, tREVSETeAFampentisiomhed has bites oladedintoafine parttialley,

di ssol ved ¢MBhChh SRR oS g¢ak " n-di ssolved fornt) in.the
sol vent. It was verified t ﬁg?‘?dggﬁ%ﬁ%gf?rg%ﬁﬁ‘%eﬁrﬁfﬁﬂ%%%f tine
adni ni str at PeRtigieeppwder Hérmhsuptavieoutdy tmiispulednprgbl ens 25 of
conventi ona | phal ations for tr ul pronary admi ni stration can be
sol ved. Tha%dﬁgwgkgggége39%:'!?{?’%%35??'Qﬁgﬁfﬂ ey usediRnacdtiaaldy - syst em
of the presahtthavenme oof CaihdEatises) fatad {HAS RYFRP I MAdFN Stration

of .30 contam nation, since it is not necéssary to

Wi t hout the proble .
subdi vi de aﬂ@mﬂlﬁpﬁaﬁ%n pPRitidte Fehimdeans- BY | admiphgontind thehifdrenas
made iT60 HaPEipBElp&hES i ds FOHILH nfh@MatS onl, NI YESPEL S-the present
inventors discovered that a composition liquid containing
pharmacologically active substances to be filled as a liguid
into vessels can be prepared as a freeze-dried composition
capable of being made into fine particles suitable for
i5 transpulmonary administration through a predetermined air
impact, and further discovered that this is not limited to the
case where the ingredients in pai:ticular to be the
pPharmacologically active substance as an active ingredient are
clearly dissolved or mixed in a solvent, and moreover, the
20 ingredients may be not dissolved or only partially dissolved
(which state is called as "the non-dissolved form”) in the
solvent.
It was verified that, according to this transpulmonary
administration system, all of the previouslymentioned problems
25 of conventional powdered inhalations for transpulmonary
administration can be solved.
That is, the above-mentioned transpulmonary
administration system of the present invention can be used for
transpulmonary administration without the problem of

30 ‘contamination, since it is not necessary to subdivide and f£ill



Mor eover, according to the above-nentioned admnistration system active

I ngredi ents such as proteins or 5 peptides are not exposed to high
tenperature in the manufacturing process as is the case with the spray
drying nethod and the |like, and hence there is no problemof the

phar macol ogi cal activity dropping due7to exposure to high tenperature.
This nmenber that the admnistration systemof the present invention 10 is
an extrenely useful systemin particular with pharmacol ogically active
subst ances such as peptides and proteins that are expensive drugs, since

t he manufacturing cost can be reduced. Mire specifically, the

adni ni strat 98 sotdeMeoeh £PEePE LA | R ii%@_ohswﬁ£§19%mscﬁ'fa'a% ysepul -

Mor eover, 15 according to the dry powder 1'nhalation System of the present
i nventi on, Bhnexpawkislesiigh gnathemriavilee ,f datbi veséehe. amount  of the

dr reaching th fi ticle fractjon respirable fraction) is
' ned and honietffin, A\ €3 pbade neRER i ont

obt ai ned, and henc rdg” can 81f%ngs efficiently.

20 The dry pdwibietstirdialet systenstamt Die thgrpaesats JutteAkigtbtdihis or
characgirizeq%g. usiqg a freeze-drjed conposition In a non-powder
cake-like fRF %‘?eé%a‘—’f‘ IR SHRad e ddehy dempggatarenis- et ai ni ng

conposi t i orman@fckwti ddBroBess dSISOtNELabOTth dn F QFY4 méthof_ll .
preparation for 25_transpu|nonar¥ adm ni stration. The dry ‘powder I nhal ation
system of t#R4 pheddke andhenemtharaisae nyebfemed the phetmacolpgscelon in a

cake-like foe#$ dUSRAR | ' er_inhal er is capable
of achieving a gPéﬁificangﬁedhEigﬁg%i |ﬁ%£%§§t?%%%q$¥€hﬁﬁ%n$ﬁ?dnpgﬁﬁﬁ to the
case wher e eemgepthpirihe edmimdetratboh isysteardf dhe povetart havengiensi ze 8

Sl | o SBATRIS, LAIOS A 98 Y0t E gt ol oved o
pharmacologically active substances such as peptides and
proteinsthatareexpensivedrugs,sincethenmnufacturingcost
can be reduced. More specifically, the administration system
of the present invention is economically useful. Moreover,

15 according to the dry powder inhalation system of the present
invention, an extremely high fine particle fraction (the amount
of the drug reaching the lungs: fine particle fraction,
respirable fraction) is obtained, and hence the drug can be
delivered into the lungs efficiently.

20 The dry powder inhalation system of the present invention
is characterized by using a freeze-dried composition in a
non-powder cake-like form prepared by subjecting active
ingredients-containing composition liquid in the
non-dissolved form to freeze-dry as a preparation for

25 transpulmonary administration. The dry powder inhalation
system of the present invention in which the freeze-dried
composition in a cake-like form thus prepared is applied to
a dry powder inhaler is capable of achieving a significantly
higher fine particle fraction compared to the case where a

30 preparation made into fine particle powder having a size




mlling method or a spray drying nethod, is applied to a dry powder

I nhal er of the present invention. For such reasons, 5 the dry powder .

i nhal ati on system of the present invention can be ranked as a

hi gh- perf ormance transpul nonary adm nistration system The present

I nvention was devel oped based on this gknow edge, and includes the
followng itens. 10 Item 1. A freeze-dried conposition for transpul nonary
adm ni stration prepared by freeze-drying a conposition liquid containing

i ngredients in a non-dissolved formwhich has the follow ng properties (i)
to (iii): (i) a non-powder cake- Iike forn1 15 (ii) a disintegration index

of 0.05 or &BiEabBOUes i fdadgrpr d’:f oy e%)ﬂsltgkﬁ H%LEH ?Ehc?cf‘”'c' e

di aneter (mass nedi an aerodynan1c i crone €ss or
fine parti cPerlo¥ed ifoxr Dﬁwde%mhammpenetefer@tkmfwxansach as mpget having

an air spegg; pf | nd an air fI 20 rate of at |east
17n / sec. Iten1%ﬁ61i f%e%éa E- é%ﬁﬁﬂﬂ ogccb?d? iefl toemh 9XY
wherein a mcgmdemmﬂmmrweﬂ g:lrnre dlrugent eavent 166, aFaan sachi i‘éasbﬂgredi ent.

ltem 3. A th%&‘of ngnufa ring a dr powder ed 25 preparation for
t r anspul mo nPRIFEEF attt atécﬂﬁa?ﬁ’?? Y of ither pueteRl laivientiod aanessel

to apply tdoarhhkea&isﬂlal 1e0uh GRERSHd e 8Pak u%Q%}H@sefaﬁiSnSpeed

of at | east Inisec and an air flowrate of a sec using a
devi ce capadietempf applylng said air inpact to the freeze-dried conposition

30 in the vessel mf Wil TG 1881 ol BECE10pA0nGOMROSA LSl | MO Fine

particles having a nean part I aneter
knowledge, and includes the following items.

10 Item 1. A freeze-dried composition for transpulmonary
administration prepared by freeze-drying a composition liquid
containing ingredients in a non-dissolved form which has the
following properties (i) to (iii):

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

15 (ii) a disintegration index of 0.05 or more, and
(1ii) becoming fine particles having a mean particle diameter
{mass median aerodynamic 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

20 rate of at least 17ml/sec.

Item 2. The freeze-dried composition according to Item 1,
wherein a high-molecular-weight drug is contained as an active
ingredient.
Item 3. A method of manufacturing a dry powdered
25 Preparation for transpulmonary administration,' 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 impact to the freeze-dried composition

30 in the wvessel,




aerodynam c dianeter) of 10 mcrons or less or a fine particle fraction of
10% or nore; 5 the freeze-dried conposition prepared by freeze-drying a
conposition liquid containing ingredients in a non-dissolved formand
having the follow ng properties: (i) a non-powder cake-like form (ii) a

di sintegration index of 0.05 or nore, and 10 (iii) becom ng fine particles
havi ng a nean particle dianmeter of 10 mcrons or less or a fine particle
fraction of 10% or nore upon receipt of the air inpact. |Item4. The method
of manufacturing a dry powdered preparation for transpul nonary

adm ni stration according 15 to Item 3, wherein the freeze-dried conposition

contains a hi gh-yHarems ﬁx&kﬂﬁb%ﬁi&”ﬁ%e@%—%’ii@ﬁt ééﬁﬁpé@ff&{ §lo ELEM 5. The
re or

met hod of manufacturing a dry powde preparatio ranspul nonary
adni ni st r atPBRtHetes diaiging a3 teenr8 eonprdls rig amelteer (mang mediseze- dri ed

conposition | L rtic using a dr owder inhal er descri bed
under item (A d%r E B‘% dg;%m%% l';(5\%4():%:5"'0( 'Bj’cgo?ﬁ f%ﬁgﬂ%r"ﬁ‘ ﬁr%né’r pﬁﬁglc’]c'e
t ranspul nonBrgct el of st0%tommondesi ng a devi ce used for naking a

freeze-dried conpasi.tion that gas been housed in non-powder formin a
vessel 25 into fine paFFAEretied fPURARIFiQePrapares b fuperagdrying

particles tacempset thyni Tivaliad E6Rta £RIRE !iﬁbﬁadﬁeﬂgécﬂnea H@ﬁldﬁégbﬂ%&” ai r
jet flow path, a needle part having a discharge flow path, air

pressur e- f e ALGEMBEING drhg Sdilpyigig pueperthiesair jet flow path of said
needl e 30 pftﬂ,a%%‘,}dgplﬁﬁeqrh@gtfotﬁpt comuni cates with the 10
0

discharge flow path of said needl'e part, dnd characterizedby being
const it ut ed( 5k tdkaintegrstam index of 0.05 or more, and

10 (iii) 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 the air impact.
Ttem 4. The method of manufacturing a dry powdered
preparation for transpulmonary administration according

i5 to Item 3, wherein the freeze-dried composition contains a
high-molecular-weight drug as an active ingredient.
Item 5. The method of manufacturing a dry powdered
preparation for transpulmonary administration according
to Item 3 comprising pulverizing a freeze-dried composition

20 into fine particles using a dry powder inhaler described under
item (A) or (B) as a device:

(A) a dry powder inhaler for transpulmonary
administration, being a device used for making a freeze-dried
composition that has been housed in non-powder form in a vessel

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

comprising a needle part having an air jet flow'path,
aneedle part having a discharge flowpath, air pressure-feeding

‘member for feeding air into the air jet flow path of said needle

30 part, and an inhalation port that communicates with the




that seals up said vessel is pierced by said needle parts, thus

comuni cating the air jet flow path and the discharge flow path 5 wth the
i nside of said vessel, and air is jetted into said vessel through said air
jet flow path using said air .pressure-feeding nenber, thus pulverizing
said freeze-dried conposition into fiumge particles by the inpact of the
jetted air, and discharging the fine particles obtained fromthe 10

i nhal ation port via said discharge flow path, or (B) a dry powder inhaler
for transpul nonary admnistration, being a device used for nmaking a
freeze-dried conposition that has been housed in non-powder formin a
vessel i nt@idcher@rficy GatAvE adid intle@nl"gai-he resulting fine 15
particles to a user_by inhalation, conprising a néedle part having a
suction flow pat FFRrGchareeterized bybeing comsiiitutetisedicttiaona Stoppent h, and

an inhal at4 Ll ot | . ith I d suction.flow pat and
char act er i z%lgé]%%ggéisn?%gggﬁ%%%%agk#é%%f,%yiﬁﬁalzdpnﬁﬁaé?é}aéﬂ:lpsn &F\‘F%h a
st opper seaf¢mpunfratEing theselr has fleanpatieahddthdisahdrgeadlcy path s,
thro“gQStth#ﬁﬁmﬂﬁgifﬂ1' egs%ure,gz the _user, air in said _vessel is inhaled
from sal d inhal ation port, °Tafigidt veRgesan®d i He ddt Jedded Anfposaidnt o
sai d vesselvesdel atinegfil Wil eSsUHRt EbQUBRtRahdiAh shpgrogpction flow
path, 25 and as a result said freeze-dried conposition is pulverized into
fine parti AESHFIHEsHRELPepPernethis PubiGTiping said fraezérdriedrticl es
obt ai ned argombSEAEE G o0 B thRe ' ts u Ldg pon flow
path. Item 6n€b A dry pofdog?h?]%hgkg??%%ggys eﬁﬁ &r“{dt%ccaknggul%ﬂn%nﬁg%go
adm ni st r at3dn, and i sehagigdingatthen fine partirlesvebteinddusiom the
freeze-dri [ repar freeze- i n conposition |iquid
e oezal! othioOR P VAR a B LhATEE 9140 Paln OO0

, (B) a dry powder inhaler for transpulmonary

| 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, and administering the resulting fine
15 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 said suction flow path,
and characterized by being constituted such that, in a
20 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 said inhalation port,
and at the same time outside air flows into said vessel, at
a negative pressure, through said air introduction flow path,
25 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.
Item 6. . A dry powder inhalation system for transpulmonary

30 administration, using a combination of:




in a non-dissolved form "and has: (i) a non-powder cake-like form 5 (ii)
disintegration index of 0.05 or nore, and (iii) a property of becom ng fi
particles having a nmean particle dianmeter (nmass nedi an aerodynanic
dianmeter) of 10 microns or less or a fine particle fraction of 10% or nore
upon receiving an air inpact having ay air speed of at least 1 nisec 10
and an air flowrate of at least 17 m/sec; and (2) a device conprising a
menber capabl e of applying said air inpact to the freeze-dried conposition
in said vessel, and a nenber for discharging the powder-formfreeze-dried
conposition that has been made into fine particles. 15 Item 7. The dry
powder i nhal ationggysgt - YaA£UR R | LRAg to
Item 6, wherein t(hey%v‘gigsée% gﬁgé?ﬁgﬁég%%‘%é ac}e usgg@ﬁ%ﬁﬁgﬁ%ﬁ?éﬁbgt t he
time of inPalfeese-dnwinga qerepel it pewddaquidhadat & bminy shegmefident 80
Lranspul mongg v, Bl DAPLLEHIOR AGGE! Al do. ) tem 6 wherein (he

freeze-dried conposition contalns ‘a high- ol ecul ar - wei ght drug as an
active ingrélll emtnontpowder TdekehlikowWharm,i nhal ati on system for

transp%%nnn I ad 'nistéétion,accprding to ltem 6, wherein the 25 device
is: A & drfl1 %Bvﬂie LE R (Ingesh At ndhdy dmofest #86i on, being a
devi ce used(iD1) nakprsparty esf walidmthd FMRRSiddr¥1 1R3! halldngbgenebpused in
non- powder formin a vessel into fine particles, and admnistering the
resul ting fPHeLPRLe i tiareter amass nydiagp genesdymande, diamesapdi oEngla

needl e par tmhasd 2n18kE dich fgi,fyvpaettacleaf%& B2 fod '8 Mg ubichar ge

flow path, air pressure-feedin
receiving an air impact having an air speed of at least 1 m/sec

a
ne

10 and an air flow rate of at least 17 ml/sec; and
(2) a device comprising a member capable of applying said
air impact to the freeze-dried composition in said vessel, and
a member for discharging the powder-form freeze-dried
composition that has been made into fine particles.
15 Item 7. . The dry powder inhalation system for
transpulmonary administration according to Item 6, wherein the

vessel and the device are used in combination at the time of

inhalation.
Item 8. The dry powder inhalation system for
20 transpulmonary administration according to Item 6, wherein the

freeze-dried composition contains a high-molecular-weight

drug as an active ingredient.

Item 9. The dry powder inhalation system for

transpulmonary administration according to Item 6, wherein the
25 device is:

A) adrypowder inhaler for transpulmonary administration,
being a device used for making a freeze-dried composition that
hasbeenhoused innon-powder forminavessel into fine particles,
and administering the resulting fine particles to a user by

30 inhalation,



menber for feeding air into the air jet flow path of said needle part, and
an i nhalation port that comunicates with the 5 discharge flow path of said
needl e part, and characterized by being constituted such that a stopper
that seals up said vessel is pierced by said needle parts, thus

communi cating the air jet flow path and the discharge flow path wth the

I nside of said vessel, and air is jetted into said 10 vessel through said
air jet flow path using said air pressure-feeding nenber, thus pulveri zing
said freeze-dried conposition into fine particles by the inpact of the
jetted air, and discharging the fine particles obtained fromthe

Lnhalation port \ohsldlal schaeatel bart PbPindlar Wb BelEYopuEEy, | nhal er
for transpul nonary admi ni stration, elng a JEV|ce Used fof nm ng a
freeze- dri ctineeApd PRLtdaving a dhashboge flowystl naioprposdee-foeding a

vessel int ' td L0 st.erin he resulting fine,particles
to a user %éﬁﬁgﬁgtﬁ%ﬁ %ag%%ﬁ&%g{f %%%té'%n%%‘g Fg°}3’a9?ets'h8%isr?§da“%%%f‘? on flow
path, a nesaltte, pnd dravindglatisnr pomrt:r @luet conmbhovapas hwigmdeien
inhalaggon or t thataépnnun%%?tes wi.th said suction flow path, and

char acteri 78 BT i Rath ofe§addcReeRde, PRRta state in which a

st opper seal i ng uhdehdryessel zdisy BEeAgRAEEeFutdd sehHat NeebhgePrarts,
t hrough the .inhal ati on pressure of the user, air in said vessel 1s inhaled

from said iRk EERA PR warped isinieransd by maisinspdie giarts.oWeus nt o
path, | and S N Preios ar kLo aaasP atkbnaBbb BUNC g ) P11
fine_particW%ﬁ#tﬁhqli@Sﬁ@paof saidheessel | avd rgin s gedted theofsabd
Part] AP, Walde Al WY 45 [eRMELRG bARA' ALL8G REG!alr OUOn S2
pressure-feeding member, 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 said discharge flow path, or

15 B) adrypowder inhaler for transpulmonary administration,
being a device used for making a freeze-dried composition that
hasbeenhoused innon-powder forminavessel intofineparticles,
and administering the resulting fine particles to a user by
inhalation,

20 _ 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 flow path,

and characterized by being constituted such that, in a
state in which a stopper sealing up said vessel has been pierced

25 by said needle parts; through the inhalation 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 result said freeze-dried composition is pulverized

30 into fine particles by the impact of the air flowing in, and




Item 10. A transpul nonary adm nistration nmethod conprising: 5 making a
freeze-dried conposition into fine particles having a nean particle
dianeter of 10 microns or less or a fine particle fraction of 10% or nore
by applying an air inpact having an air speed of at least 1 misec and an
air flowrate of at least 17 m/sec tiBthe freeze-dried conposition at the
time 10 of use, and adm nistering the resulting fine particle powder to a
user by inhalation; the freeze-dried conposition being prepared by
freeze-drying a conposition liquid containing ingredients in 15 a
non- di ssol ved form and having the follow ng properties: (i) a non-powder

cake-li ke foerefife ﬁaﬁtﬂhﬁéé‘bﬁgﬁihbﬁ%f@ﬁgécﬂgrgeg%r‘&n R ?.n]ix%'igtg.bh' )

becom ng fine Earticles having a nean particle dianeter o m crons or

| ess or a fPPEL pEr¥eegle $3kdtsustisin Moevorpat?0 nore upon recei pt of the air
impact. Ite .1dhe transpul I st ration .net ho ccording to
et 1d1e | e R IR oh A i Hes A O 1R %ped

Item 10, wherein the freeze- a vessel, and
the fine pasemprispogwler are prepared using a device conprising a nmenber

capabl e of applying.t.he air 25 inpact.to the freeze-dried conposition in
t he veggel and a MERg8Y &4 e%ﬁ%iﬁtﬂ?ﬁnﬁ?ﬂﬂ%§lFé§BI%?F% Finfe DEticdps

powder - f or nha¥imezemdah athraaIesai kst 8L ool o il rRsS 8L - 1ddLBr 12 righe
transpuInDnar% adm ni stration nethod according to Item 10, wherein the

freeze-dri e RETRGR1IOBELHM aF FoTe Y gRPHBiBE @NAimenpAct Bavdnas an
ccor ding o |1 o o et 1ghaR LTS8 FRRC A AN Rl Ak
d least 17 ml/sec g%:o theyfgeeze—dried composition at the time
10 of use, and
administering the resulting fine particle powder to a
user by inhalation;
the freeze-dried composition being prepared by
freeze-drying a composition liquid containing ingredients in
15 a non-dissolved form and having the following properties:
(i) a non-powder cake-like form,
(ii) a disintegration index of 0.05 or more, and
(iii) becoming fine particles having a mean p.articl'e diameter
of 10 microns or less or a fine particle fraction of 10% or
20 more upon receipt of the air impact.
Item 11. The transpulmonary administration method
according to Item 10, wherein the freeze-dried composition is
housed in a vessel, and the fine particle powder are prepared
using a device comprising a member capable of applying the air
25 impact to the freeze-dried composition in the vessel and a member
for discharging the resulting fine particle powder-form
freeze~dried composition out of the vessel.
Item 12. The trahspulmonary administration method
according to Item 10, wherein the freeze-dried composition

30 contains a high-molecular-weight drug as an active ingredient.



item (A) or (B) as the device: (A a dry powder inhaler for transpul nonary
5 adm nistration, being a device used for making a freeze-dried

conposition that has been housed in non-powder formin a vessel into fine
particles, and adm nistering the resulting fine particles to a user by

I nhal ation, conprising a needle part having an air jet flow path, 10 a
needl e part having a discharge flow path, air pressure-feeding nenber for
feeding air into the air jet flow path of said needle part, and an

i nhal ation port that comunicates with the discharge flow path of said
needl e part, and characterized by being constituted such that a stopper 15

t hat | i 9, e i d th
at seal s Ipemai3l. vesg@le i S HAGRAMMaIY :&ggﬁhisﬂﬁ?‘cion uﬂetr\}\??h the

comuni cating the air jet flow path and the d arge flow pat
i nsi de of SAFECTEREEC Tied Bl r upinpget deyl porter saihd lercdsntritedugtiesai d air

jet flow paffahsi Sai [ S -feedi ng nmenber, thus pulverizing said
freeze-dried Zout(:lgrrpos@t)?oa[ls &Elt%o%;él%ﬁ'geﬁart i cles by the inpact of the

jetted air, and (Aschamy pepwdesr finhalpar Foel ezanbpailnefdatyom t he
a dry powder inhaler

i nhal atd on vi,a sai d dischar fl.ow path, or (B) .

for t ragns pu#)‘r%ﬁbjth%]?gytragtd?ﬂ% é?%ﬁiﬂi%ﬁ?"&é’ﬁn&%d FoF Bekirg & fEperariried
freeze-dri ecomes Coroshbt ofas beén hamsaeein BﬁﬂsﬁgthrWQW{reéQéin in a
vessel into, fine particles, and admnistering the resulting fine particles

to a user bYYHHERR IRFFLIIRS-i kg admdadgiterpagt thavragubtingtfone f | ow

path, a negsdheidasd gy %e&nb@ I§ b QE_%QQBgt lon flow path, and an 30
i nhal ation port that comunicatés with said suction flow path, 15 and

characterized by EnRisdnss @ needdespaht taning ramm aixt gied Flowhpatha
st oppely sead hadavl padehAASRFL dEQEhQJ?SQ io%rpcas& , air pressure-feeding
member for feeding air into the air jet f£low path of said needle
part, and an inhalation port that communicates with the
discharge flow path of said needle part,
andcharacterizedbybeing constituted suchthata stopper
15 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
pressure-feeding 'member, thus pulverizing said freeze-dried
20 composition into fine particles by the impact of the jetted
air, and discharging the fine particles obtained from the
inhalation port via said discharge flow path, or
(B) a dry powder inhaler for transpulmonary
administration, being a device used for making a freeze-dried
25 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,
comprising a needle part having a suction flow path, a
needle part having an air introduction flow path, and an

30 inhalation port that communicates with said suction flow path,




by said needle parts, through the inhalation pressure of the wuser, air in
said vessel is inhaled fromsaid inhalation port, 5 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 pulverized into fine particles byishe inpact- of the air flowing in, and
the fine particles obtained are discharged fromthe inhalation 10 port

t hrough said suction flow path. Item 14. Use of a freeze-dried conposition
for transpul nonary adm nistration by inhalation, the freeze-dried
conposition prepared by freeze-drying a conposition liquid containing
ingredients in a HAN-Ha3HY I 9.
properties: (yéha non- pomder§§§Eé5?$E%QQ%P%OR?¥E$Et%§|S|§%é%¥% |6ﬁ I'ndex of
0.05 or nor&taemanmwhich petorpey seakiqnupisaicsvéayéhhas baanpparted! e

diameter ofy 10,44 Gk S a fin fraction of 10%or 20

more upon recel pt. of gg%eaéa£§§hnﬁ:rQ%§ﬂ ﬁ§ aﬂn%?iagb R PIASSHTY 05ste i sec

and an air lil?eejw pdreimfsaild veasél 1 Thhaked frvndsBednthHges s Horai ng into

fine p t|c alavihﬂ% sai d, nean garticle diameter or said fine particle
T

fraction. S time 0Pt RLIe- YT il Padiar is6d & gessel, at

t ranspul rmrmmegaatmr@ Présd Y], 26eBLGhNEaid altreﬁgf‘od\‘ﬂ‘ﬁ@i&? k1 Bat
freeze- drleqﬁionp03|t|on is housed I'n a vessel ine p rtlcles are

prepared usify a8 @e¥FPE¥LEORPEAstrReze TR cqmﬂﬂﬂﬁt;qm=LspphyVﬂglzaé a|r
t tot nd nb :
I npac o thiged rf&%epgi'tggleg]?ﬁﬁqmé 3¢ c[l} BEV\UP{ $or £ Wé.glzqg?.&, ?é

di scharging the 30 resulting e part &% po
conposi ti ontlesfdne nortivdesegbbaingd am'elmlsdltﬁarga]a febmatHe eaneldtien

composig i O d: ¥ through said suction £low path.
ITtem 14. Use of a freeze-dried composition for
transpulmonary administration by inhalation,

the freeze-dried composition prepared by freeze-drying

a composition liquid containing ingredients in a non-dissolved
15 form and having the following properties:

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

(1ii) a disintegration index of 0.05 or more, and

(iii) becoming fine particles having a mean particle diameter

of 10 microns or less or a fine particle fraction of 10% or
20 more upon receipt of an air impact having an air speed of at

least 1 m/sec and an air flow rate of at least 17 ml/sec,

and being used by forming into fine particles having said mean

particle diameter or said fine particle fraction.

Item 15. The use of a freeze-dried composition £for
25 transpulmonary administration according to Item 14, wherein

the freeze-dried composition is housed in a vessel, and the

fine particles are prepared using a device comprising a member

.capable of applying the air impact to the freeze-dried

composition in the vessel and a member for discharging the

30 resulting fine particle powder-form freeze-dried composition




transpul nonary adm ni stration according to Item 14, wherein the
freeze-dried conposition contains a high-nolecular-weight 5 drug as an
active ingredient. Item17. Use of a freeze-dried conposition for

manuf acture of a dry powdered preparation for transpul nonary

adm ni stration by inhalation, the frease-dried conposition having the
followng 10 properties: (i) being prepared by freeze drying a conposition
liquid containing ingredients in the non-dissolved form (ii) a non-powder
cake-like form (iii) a disintegration index of 0.05 or nore, and 15 (iv)
becom ng fine particles having a mean particle dianmeter of 10 mcrons or

| ess or a foae partheEl gedsacti on of 10%or nore upon receipt of an air

i npact having an air speed of at least 1 misec and an air flow rate of at
| east 17 nl F8€8, 1énd befhyy oxed Iof f or nfrgezetdriede queanpdsdltdonhafbrg sai d

20 nmean pariig | ASE saig.fine particle fraction gt the tinme of
use. |tem 18. #ﬁ%gﬁse %§§}§ﬁﬁé§%§iﬁﬁﬁ%§? 8558581, °f%ﬁem uVﬁ@FﬁFB of a
dry powder ethefepazat-dom efiarontpeantivnnedset 34 n S d Hiyhs-modldcen aby weagakat i on
accor di ng t$5|t6n117 wherein the 25 freeze-dried conposition contains a

hi gh- mo? ecuP BP9 WRP gt 2GHHEE ANedi@itre ingredient. |tem 19. The use of a

freeze-dried conpoeemi DN, for ydmmH af tideR - s idiay RAPBEi edoRr eparation for
transpul nonary _adm nistration according to Item 17, wherein the

freeze-dri SHABBERGHYER AT 8ndTE Deodaxed Rrapesstdbn Sowl tmsaspudmoparyi cl es
are 17 prepaifén Pyt +st{éh f’“ﬂﬂ%ﬁé%i 'ising a menber for applying a
prescribed air inpact to the treeze-dri‘ed conposition housed
' the freeze-dried composition having the following
10 properties:
(i) being prepared by freeze drying a composition liquid
containing ingredients in the non-dissolved form,
(ii) a non-powder cake-like form,
(iii) a disintegration index of 0.05 or more, and
15 (iv) 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 1 m/sec and an air flow rate of at least 17 ml/sec,
and being used by forming into fine particles having said
20 mean particle diameter or said fine particle fraction at the
time of use.
Item 18. The use of a freeze-dried composition for
manufacture of a dry powdered preparation for transpulmonary
administration by inhalation according to Item 17, wherein the
25 freeze-dried composition contains a high-molecular-weight
drug as an active ingredient.
Item 19. The use of a freeze-dried composition for
manufacture of a dry powdered preparation for transpulmonary
administration according to Item 17, wherein the freeze-dried

30 composition is housed in a vessel, and the fine particles are




in the vessel and a nenber for discharging the resulting fine particle
powder f ormfreeze-dried conposition out of the vessel. 5 Item 20. Use of
a conposition liquid containing ingredients in the non-dissolved formfor
manuf acture of a freeze-dried conposition having the follow ng properties,
which- is used for manufacture of dry jpowdered preparation for

transpul nonary admnistration: 10 (i) a non-powder cake-like form (ii) a
di sintegration index of 0.05 or nore, and (iii) becom ng fine particles
having a nean particle dianeter of 10 microns or less or a fine particle
fraction of 10%or nore upon receipt of an air inpact having an air speed
of at 15 | egs S ki1 fLO st 17 .and
bei ng used %yé?%f‘?ﬁ& nlgfiﬁlglg?ir&ngbgé%% [ g?%@ﬁ%%}%gé sr%e?@erfe;fr? Imﬁé?’?‘ &%Pg

di anet er ora®Hesiihedpair iupectriar therfmae Adh@itiieiecombossieion hemsad. The

use of a co | £ Lhqui d cont ai ni 0 ingrediepts in the non-dissol ved
f or m accor d?ﬁgﬁ%éokfl%tg esr%lz%ﬁ,“(ii a\/\ﬁ'&?@?ﬁ ‘L;%é &S‘?&‘S&ﬂge %Otf&ﬁ}&t[]i%@a‘aﬁt ains a
hi gh- nol ecubart ielgbbwdengoam far ezel-idre cR@NRd M onlcRie 2 thdhesyse . of a

corrposi%i on Jcllﬁg# cont ai ni ngzp i ngredients in the non-dissolved form
accordihg tb°f 20Use8t \ g Sompesifdon bégrid ot aighis ingsedisngsused in

a vessel, and e Ao MUIIVEILToRiC B RAEFa bl I 410 2 £18U-2 GaRR' | ST NY
amenber for applying a prescribed air inpact to the freeze-dri eg .
conposi t i onCABRREHEIon ha¥ipesEhe fahdowing mropeidr edi, séntelyilsqusadhEor

vessel 18 Bh R Y oo PR R e 1Orc R Rhuetbaltyon
showi ng a dagmpoiwieratidmi er
10 (i) a non-powder cake-like form,
(ii)} a disintegration index of 0.05 or more, and
(iii) 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
15 least 1 m/sec and an air flow rate of at least 17 ml/sec,
and being used by forming into fine particles having said mean

particle diameter or said fine particle fraction at the time

of use.
Item 21. The use of a composition 1liguid containing
20 ingredients in the non-dissolved form according to Item 20,

wherein the freeze-dried composition contains a
high-molecular-weight drug as an active ingredient
Item 22, The use of a composition Jliqguid containing
ingredients in the non-dissolved form according to Item 20,
25 wherein the freeze-dried composition is housed in a vessel,
and the fine particles are prepared by using a device comprising
amember for applying aprescribedair impact to the freeze-dried
composition housed in the vessel and a member for discharging
the resu}ting fine particle powder form freeze-dried

30 composition out of the vessel.




(jet type 1) of the present invention disclosed as Enbodinent 5 1. Note
that, in the drawng, the arrows indicate the flow of external air
(likewise in Figs. 2 and 3 below). 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. g scharge flow path, 5. 10 needl e
part, 6. inhalation port, 7. air intake nenber, 8. tubular safety cover,

9. air pressure-feeding nmenber, 10. bellows body, 11. intake valve, 12.

i ntake port, 13. discharge valve, 14. discharge port, 15. connecting port
(ltkewse in Figs. 2 to 11 below. 15 Fig. 2 is a cross section showng a
dry powder inhaler (self-inhaling type 1) of the present invention

di scl osed as Enbodi ment 2. Mreover, the nmeanings of the various reference
nuneral s are as fol | ows :BRIEF DESCRIPTIONWOFaTHE RRAWENES i ntroduction flow
path, 18. inhal aty rit, .1 Lr _intake 20 nmenber .(likewse.in Fig. 3
below). Fig. 3 i sflggb%slsg saeg%‘?%ﬁ ¥ %%/\7(?1% Si“’a’rl;?gp Q?ﬁﬁﬁxérmhale%

(sel f-inhal {ogttyyme 2)) of theeppeesant inveridmdidiciokedess Embdataeaitment 3.
Fig. 4 %s a per ectivqvaeM/ howi ng .a drg powder inhaler 25

(sel f-iRhal thg @fpee thatys Jtnhcﬁ‘ﬁr gLaningny e SRreWs tp ks therifdevnent 4.
Moreover, tbe sresings &irt [ eik&bLsence T 3 an@edeia)l.ons: 21,

housi ng, 22. holderpart, 27. lid, 28. wi ndow, 32. nouthpiece, 32a.

nmout hpi ece cap, 3oreeyriectbe Nedndagsef the wgkousrefersnpelmameradd Fig. 5
IS a cross tLen , apoves [ d I_nhal_er.
(self-inhal?ﬁg ?epgg%}§ﬁﬁbrEb&@?gggkbqﬁgaﬁﬁ%égﬂgﬁd?%e%%Fg gfghégdnunerals
are as fol | eagpogdtibnusi ngichaebeflowbAth, M nghsckarggpufllewpsath, 4.

hol derleperﬁgégge%ggt’, 62.61111'?&():&]68."':]{1(90 port, 7. air intake member, 8. tubular

safety cover, 9. air pressure-feeding member, 10. bellows body,

11. intake valve, 12. intake port, 13. discharge valve, 14.
discharge port, 15. connecting port (likewise in Figs. 2 to
11 below).

15 Fig. 2 i1s a cross section showing a dry powder 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. inhalation port, 19. air intake

20 member (likewise in Fig. 3 below).

Fig. 3 is a cross section showing a dry powder inhaler
(self-inhaling type 2) of the present in.vention disclosed as
Embodiment 3.

Fig. 4 is a perspective view showing a dry powder inhaler

25 (self-inhaling type 3) of the present invention disclosed as
Embodiment 4. Moreover, themeanings of the reference numerals
areas follows: 21. housing, 22. holderpart, 27. 1id, 28. window,
32. mouthpiece, 32a. mouthpiece cap, 39. connector (likewise
in Figs. 5 to 13 below).

30 Fig. 5isacross sectionof the above-mentioned dry powder



mai n body, 29. introduction port, 30. check valve, 31. suction 5 port, 33.
partition part, 35. renover, 36. lever, 37. nmechanism part, 39. connector,
40. hinge, 41. hinge (likewise in Figs. 6 to 13 below). Fig. 6 (a) is a
cross section of part of the above-nmentioned dry powder inhaler
(self-inhaling type 3). Fig. 6 (b) isi® 10 side view of the needl e part of
this dry powder inhaler. Myreover, the neanings of the reference nunerals
are as follows: 16a. tip opening of suction flow path 16, 17a. tip opening
of air introduction flow path 17, 34. peripheral wall part, 42. second

I ntroduction path, 42a. introduction groove in partition part 15 33, 42b.

i ntroducti Oﬂnﬂap@yqswfp%hamgﬁsltﬂ@ 5) Payo:%%veﬁoﬁa@ﬁl%ta}%ﬁas%tﬁed of

second introduction path 42, 457 other of sec ct1on path 42,
46. venthoI€efgﬂenQ@NHUMQﬂd&§wﬁse a$rfdahyws 17200 Hﬁh*&ﬂgm@haMEegs 27ato 10

are sectio e o] I ng,t operati.on of ve rent i oned
dry pomdernﬁi%%‘]% . éu??g ‘%#}% 24 ty%]é o%ﬁécﬁgﬁélﬁc%ajﬁ%nér ?gs?‘ﬂﬁi cates
a renoval /mm:erbtqdyn PRI untao@ucﬂonq@rtp BepasHdoieviilew, of1 asdbfi@ﬁV\Uer

|nhaler (sel f: ﬁ alin ih pe 4% whi ch is another enbodi ment of the 25
present’ i nv%?lﬂ:b C RaRkr 3° - LN TaB e s 1 Vedped At Bechapgsmip s g

per spect i vepatew 3. @oﬂméc@ewde&olrm{%ef 4(18%&5@@111{&&9’@ 5%1@& anot her

enbodi ment of the present invention erence nhuneral 49 |n es an
operator. F? t°]$@|?§%9%kﬁspectlve view of a dry powder inhaler

Ref er ence. numer al b | ) Sares o SaarLeiBe gt ot FpRUBRRA: é%mé%%%
| NVENTI ON  duy powdesn-ihhadew dmedsi-tinbaling type 3). Fig. 6 (b) is a
10 sideviewof theneedlepartof thisdrypowder 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. peripheral wall part, 42. second
introduction path, 42a. introduction groove in partition part
15 33, 42b. introduction groove in peripheral wall part 34, 43.
gap, 44. one end of second introduction path 42, 45. other end
ofsecondintroductionpath42,46.venthole,47.wall(likewise
in Figs. 7 to 13 below).
Figs. 7 to 10 are sectional view for explaining the
20 operation of the above-mentioned dry powder inhaler
(self-inhaling type 3). Reference numeral 25 indicates a
removal/insertion port.
Fig. 11 is a perspective view of a dry powder inhaler
(self-inhaling type 4), which is another embodiment of the
25 presentinvention. Referencenumeral 48 indicatesanoperator.
Fig. 12 is a perspective view of a dry powder inhaler
(self-inhaling type 5) of another embodiment of the present
invention. Reference numeral 49 indicates an operator.
Fig. 13 is a perspective view of a dry powder inhaler

30 (self-inhaling type 5) of another embodiment of the present




5 The freeze-dried conposition of the present invention is a conposition
that is prepared in a non-powder dry formby filling conposition liquid
containing ingredients in the non-dissolved forminto a vessel and then
freeze-drying the sane as is. The freeze-dried conposition is prepared by
10 freeze-drying conmposition liquid imdhe non-dissolved form containing
preferably a single or a plurality of effective doses of active
ingredients, and in particular, preferably a single dose of effective dose
of active ingredients. The freeze-dried conposition of the present

i nvention 15 is prepared by selecting a conposition (types and anmounts of
active ingrediventiand GRdfdrindés efmde2gat Rer 1 Wik BAkRE agtsﬁs ajcﬁﬂ.r edient) of
the conposition liquid such that the disintegration index o? t he
freeze-dried conposition prepared is 0.05 or nore, and thus the

(1 eeze, dripd compos! BESE A60E Do A0uiReiie ek Tafle ARNLGLES Jovn 1o
particle dianeter sui ' I n an instant
by receiving (&h Frpeze-dfiektempisidion ai r i mpact, jet pressure)

i ntroduged into oM i nf o) jhe vessel.. Note that the disintegration

i ndex i ?\ the pr es%lﬁl% %‘%%ﬂ,‘%ﬁ#ﬁ%ﬁoﬁ?oglgépﬂeoih@%&!@qeﬂﬁ anyentgen
freeze-dri edls & aymidiitdont R4t CiN piepabed 18 RLnTRRWRINEr{ o d QMR t he
undernentio?eg met hod. <Disintegration index> 0. 2 to 0.5 nl"of a mxture
cont ai ni ng FAFGERICEABBARHELON shiquid cantaindng iingreddeatsr dazsher i ed

conposi ti onnbfi-8ibketvad £ak® htessebsbayi Qﬂaau&ém&%féﬁ Xinfg th@ mm or

23 mm and freeze-drying is carried out. Next, ’ anme 1s
instilled geAPPyadohh- t Haendireese -drdedesompoghtaonhts poepavedecdy f or m

freezezglri eérEQHQD&J:&iR& &%ﬁ{&%on liquid in the non-dissolved form

containing preferablyasingle or aplurality of effective doses

of active ingredients, and in particular, preferably a single
dose of effective dose of active ingredients.
The freeze-dried composition of the present invention
15 is prepared by selecting a composition (types and amounts of
active ingredient and carrier used together with the active
ingredient) of the composition liquid such that the
disintegration index of the freeze-dried composition prepared
is 0.05 or more, and thus the freeze-dried composition can be
20 made into fine particles down to a particle diameter suitable
for transpulmonary administration in an instant by receiving
an impact of external air (air impact, jet pressure) introduced
into (flowing into) the vessel.
Note that the disintegration index in the present
25 invention is a value characteristic of the freeze-dried
composition that can be obtained by measuring following the
undermentioned method.
{Disintegration index)
0.2 to 0.5 ml of a mixture containing target components

30 that will constitute the freeze-dried composition is filled




5 Agitation is carried out for about 10 seconds at 3000 rpm and then the
mxture is put into a UV cell of optical path length 1 mm and optical path
width 10 mm and the turbidity is nmeasured imediately at a nmeasurenent
wavel ength of 500 nmusing a spectrophotoneter. The turbidity obtained is
divided by the 10 total anount (weightdl of the conponents constituting the
freeze-dried conposition, and the value obtained is defined as the

di sintegration index. Here, an exanple of the lower limt of the

di sintegration index of the freeze-dried conposition of the present

I nvention 15 can be given as the above-nentioned 0.05, preferably 0.08,

nmore pref erabty . O%saieha@ng Qref@ﬁlabi_%nfétjexs'b@ b8 'Rt S0P 1af ﬁﬁnab%?{d 0.11,
still furthﬁjé?greferabl 0.12, and in particular 0.13 is prefera

Mbr eover zezd ﬁ%*%%r%ﬁcﬁﬂ?ﬁqurﬁQRﬂlﬂﬁxtonlbﬁ@lupﬁen hesanenls of the
di sintegratigatintex gnthe dd vﬁ?zﬁedrm}aﬁ‘i o@%@%skr@ %P}:hetgresent
éfra

i nvention, but an exanple can given as 1 y 1, hore
preferably UOQ"PQ@@e¥nﬁQImFﬁnﬁaﬂeﬂﬂqiam.&om@méi$ubhlobbaEnadeferably 0.7. In

Freezo-tri obtebils A BaEEla Yol R anctyt TaTRRFobiF pter 8o Simmnanda
di si nt egr at thoen i tige miktuaer A0 gRItC ARSI & U ESINI0BF SopOIEd1 Ipathl 1eAgEhaN
upper ‘limt. sel ec{%ed as %ﬁpngati}{)WFat e fromthe above, with the proviso that

the disint e/t % °PFdE a581 QY g andshle iturbigisNpl eBeasurad range

of the di Slﬂﬁrﬁ@dﬁét@lyla{ld@( RS Vel ength 82 b60lnm ulifig 40 1.0
0.1t0 0.9, 0.10 to 0.8, 22 0. .

Nbr eover, i TPSStIRRItCmREeT o T&eeﬁar'bliihéYf @b’eezen@l |J@j dictddeds biyi bheof t he
presenio i NVESEA PNahdlurfe N RNOC oL AR lc'ohlf)oneﬁq:g] Qan£EE’u§1g§y£Hg In the

present invention,
freeze-dried composition, and the value obtained is defined

as the disintegration index.
Here, an example of the lower limit of the disintegration
‘index of the freeze-dried composition of the present invention
15 can be given as the above-mentioned 0.05, preferably 0.08, more
preferably 0.09, yet more preferably 0.1, still more preferably
0.11, still further preferably 0.12, and in particular 0.13
is preferable.
Moreover, there is no particular limitation on the upper
20 limit of the disintegration index of the freeze-dried
composition of the present invention . but an example can be
given as 1.5, preferably 1, more preferably 0.9, yet more
preferably 0.8, and still more preferably 0.7. In particular,
0.6 ispreferable, and 0.5 ismore preferable. The freeze-dried
25 composition of the present invention preferably has a
disintegration index in a range constituted from a lower limit
and an upper limit selected as appropriate from the above, with
the proviso that the disintegration index is at least 0.05.
Specific examples of the range of the disintegration index are

30 0.05to 1.5, 0.08 to 1.5, 0.09 to 1.0, 0.1 t0 0.9, 0.10 to 0.8,




5 '"non-powder-form freeze-dried conposition' nenber a dry solid obtained
by freeze-drying a conposition liquid containing active ingredients, and
is generally called a 'freeze-dried cake'. However, even if cracks appear
in the cake, the cake breaks into a plurality of large lunps, or part of

t he cake 10 breaks into a powder durirgp the freeze-drying process or during
subsequent handling, this cake is still included as a non-powder-form
freeze-dried conposition that is the subject of the present invention,
nore specifically, as a freeze-dried conposition having a non-powder cake
li ke form provided the 15 effects of the present invention are not

i npai red. A8.tlesorobed @bDves ¢ he ddeara- did @dsconmposition of the present

invention is prepared by freeze-drying a conposition |iquid containing

i ngredients in thEORSNE sdd dedereferatne teapreparethedraezendriddx of

0.05 or nor gompds ft HOR oROVEE HhraQef@Keitd i P s fine particles

havi ng a nean particle di arr%)t er eo?k%‘}énﬁoéln%mgfﬂﬁgrég&gggﬁcﬁ ﬁelgg?t icle

fracti on of EoINobHrfneeze upainineceilpt thek presénti ipeenthayj ng an air speed
on_the

of at |east- 1 ( ir flow rate of at .least 17 m/sec, :
basi s o% pro%ggiﬁggdgggﬂ |a%EFSZFﬁ§&FFéé§@EﬁFF dC85 RYMRRE Pt95oh SPeépflesent ed
by the di siobtgined ony i fukesze AlpraieraionmgosaezendnigdigonBashihoRgi s such

that, upon _receivjng the gbove air inpact, the nean particle di anmeter
becones 10 ﬁ?§+gﬁslﬁékqii59 d e f8r IBR§TELEY Gahedr |'Exgezgrdgiefine

particle fraskéon MfowbQUrOr efBhELf e @ AP iﬂr%§%rm§,’ R

;
preferably 25- or nore, still nore preferabl'y 30% 2 nore, angélke
especi al | y PEe@Eprtet shiplusdkidy esr dargaslemss: iwedaatiows, theecake i npact

oo BrdARe A SO GRIR i late LBl Ay Bkt Bhibho'
subsequent handling, this cake is still included as a
non-powder-form freeze-dried composition that is the subject
of the present invention, more specifically, as a freeze-dried
composition having a non-powder cake like form, provided the

15 effects of the present invention are not impaired. |
As described above, the freeze-dried composition of the
present invention is prepared by freeze-drying a composition
liquid containing ingredients in the non-dissolved form and
has a disintegration index of 0.05 or more and a non-powder
20 cake-like form and becomes fine particles having a mean particle
diameter of 10 microns or less or a fine particle fraction of
10% or more upon receipt of an air impact having an air speed
of at least 1 m/sec and an air flow rate of at least 17 ml/sec,
on the basis of properties peculiar to the freeze-dried
25 composition represented by the disintegration index.
A preferable freeze-dried composition is such that, upon
receiving the above air impact, the mean particle diameter
becomes 10 microns or less and preferably 5 microns or less

or a fine particle fraction of 10% or more, preferably 20% or

30 more, more preferably 25% or more, still more preferably 30%




5 an air flowrate of at least 17 nml/sec. Specific exanples of an air

I npact include an inpact generated by an air having a speed of 1 nisec or
nore, preferably 2 misec or nore, nore preferably 5 nisec or nore and a
still nmore preferably 10 nmisec or nore. Here, there is no limtation on
the upper Iimt of 10 the air speed, mg it is generally 300 nisec,
preferably 250 nisec, nore preferably 200 nmisec and yet nore preferably
150 msec. The air speed is not limted as long as it is arbitrary
selected fromthe range extending froma lower limt to an upper limt;
however, the ranges of 1 to 300nmisec, 1 to 250 msec, 15 2 to 250 nisec, 5

to 250 m seer E!.oi:@,299aﬁé§§§cigﬂl§qnglcg).ﬂye%&abqr& %g%t ?ﬁlﬁgrg sec can be

given as exanpl es. Exanples of the air i"npact 1nclude ose génerated by
air having an ai rAf| 8aseaikedfabever ajie ait ninpset appided, topaeferably 20

m/sec or ng d 5 m/sec qr. 20 nore. There,|s.no
linitation oﬁgte%g ﬁg%é‘? ?éﬁ?ég&%hésail}c{t ﬁllélaﬁgét'e?shg\%gefl? thel@ir flow
rate i s gengenergtedOby/aim hawinef @anably $pebdS6E,ateady ahgisall ¥nd L/ sec
and yet - nor ferably 4 L/sec. Especially, 3 L/sec is very preferable.
Mbre spaci flgléaﬂlg,ﬁt eréit?a ?écﬁ% F&Péei 17 r‘iﬂt)lsieicrri t epegdfiemrawples pf s
sel ected framahe mgnge thﬂl&dbngnfirﬁﬁsa@t |quRIrdtlel by 40 &t ?l,%%hg' Lm t

C

however, exarrgl %s of such a range include 17 m/sec’to 15 L/sec, 20 nm/sec
to 10/ sec, SBBeMH PEel MHSEC ¢F Jigre 2 PrAfeyablvo 24 m/Seec Or200KE, SBETeo 3

i tation on the ShY aon eCTRcmeny and & d:d3uSre PR R ORLbeE,
provi ded i to?ifSOJaesuB@_tr@ncéhﬁaei gy moddmitatieaobogtal upeds \Litiits of
(PLt S| CERELY e CoBULRL A ISP SLEP el L abe 22 @
m/sec, more preferably 200 m/sec and vet more preferably 150
m/sec. The air speed is not limited as long as it is arbitrary
selected from the range extending from a lower limit to an upper
1imit; however, the ranges of 1 to 300m/sec, 1 to 250 m/sec,
15 2 to 250 m/sec, 5 to 250 m/sec, 5 to 200 m/sec, 10 to 200 m/sec
or 10 to 150 m/sec can be given as examples.

Examples of the air impact include those generated by
air having an air flow rate of generally 17 ml/sec or more,
preferably 20 ml/sec or more and more preferably 25 ml/sec or

20 more. There is no limitation on the upper limit of the air
flow rate; however, the air f£flow rate is generally 900 I/min,
preferably 15 L/sec, more preferably 5 L/sec and yet more
preferably 4 L/sec. Especially, 3 L/sec is very preferable.
More specifically, the air flow rate is not limited as long

25 as it is selected from the range extending from a lower limit
to an upper limit:; however, examples of such a range include
17 ml/sec to 15 L/sec, 20 ml/sec to 10L/sec, 20 ml/sec to 5
L/sec, 20 ml/sec to 4 L/sec, 20 ml/sec to 3 L/sec and 25 ml/sec
to 3 L/sec.

30 In principle, there is no particular limitation on the




5 powdered inhalation for transpul nobnary adm ni stration; neverthel ess,

| ow- nol ecul ar - wei ght drugs and hi gh-nol ecul ar-wei ght drugs can be given as
speci fic exanples. Such high-nol ecul ar wei ght drugs include
physi ol ogically active substances such as proteins (including peptides or
10 pol ypeptides), for exanple, enzynes24 hornones, antibodies, etc.,
nucl ei ¢ acids (including genes and cDNA), RNA, and the |ike. Moreover,
regardi ng the disease targeted by the drug, both whole body treatnent and
| ocal treatnent can be envisaged, 15 depending on the case. Exanpl es of

| ow nol ecul ar-wei ght drugs include, for exanple, hydrocortisone,

pr edni sol onactivealmgredidits uded aEiha elPeLATBLRSAN G rRAELREASONE,

fluticasone, nonetasone, budesonide, sal butanol, sal nmeterol, procaterol,
20 bupr enor pfii ReSHYBFBRFS HabkNg Htm Mimmacolosdicalandtivatibsot i cs such
2s 1 obr amy o pnabagbl 681 0411y e rle el diiae LONY 21 8091 C2l 1Y
active substances such as protelns an Aucl 6ic acidsy TieREru €, r

exanpl e, inFefeEredsta, a8 ayfirig) ethetukiars b25 ugbdr aexonmteaidntL Eoguli n- 1,

2, 3, 4+ 5, . 11,1 13 4, 15 16, /17, 18, .etc.), anti-
i nterl euki nPQT’gggﬁgi %@?ﬂa%}gtlloﬁ ej;cf%%afﬂ?’ﬁé@é‘&ré’r ,a%f“ﬁf‘éFItEBt?*ﬂni ecept or
~ant agoni st , neratthébeks N- Yow-ansiddilariid ight @dudékiafa? anti body,
anti-interlﬁuk%n-G recggtor antibody, interleukin-4 30 antagoni st,
i nter | euki n-69AnTRGBAMEL: ~HHt9S ATEPE SAB bR giysnan spedlfic REABRILAS -
recept or anSagRNhs§h-melt é o THE Wi - drudL GoRh Yde ﬁgizbib%?%&%%t”? 7

I n- ant i

anti body, anti-interleukin-5 antibody, interleu receptor,
-i nt er| euki A5 %At FEBRtANCeSHteughe A8 PP tedaspt(dnclading peptideki or 10

anti bogly, polypeptides), for example, enzymes, hormones, antibodies,
etc., nucleic acids {including genes and cDNA), RNA, and the
like.

Moreover, regarding the disease targeted by the drug,
both whole body treatment and local treatment can be envisaged,

15 depending on the case.

Examples of low-molecular-weight drugs include, for
example, hydrocortisone, prednisolone, triamcinolone,
dexamethasone, betamethasone, beclometasone, fluticasone,
mometasone, budesonide, salbutamol, salmeterol, procaterol,

20 buprenorphine hydrochloride, apomorphine, taxol, and
antibiotics such as tobramycin.

Examples of high-molecular-weight drugs
(physiologicallyactivesubstancessuchasproteinsandnucleic
acids) include, for example, interferons (a, f, y), interleukins

25 (for example, interleukin-1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11,
12,13,14,15, 16,17, 18, etc.}, anti-interleukin-lcantibody,
interleukin-1 receptor, interleukin receptor antagonist,
interleukin-4 receptor, anti-interleukin-2 antibody,
anti-interleukin-6 receptor antibody, interleukin-4

30 antagonist, interleukin-6 antagonist, anti-interleukin-8




5 interl eukin-10 receptor, anti-interleukin-14 antibody, interleukin-14
receptor, anti-interleukin-15 anti body, interleukin-15 receptor,

i nterl eukin-18 receptor, anti-interleukin-18 antibody, erithropoietin
(EPO), erithropoietin derivatives, granulocyte colony stinulating 10
factor (G CSF), granul ocyte nmacrophagescol ony stimulating factor (GwWCSF),
macr ophage colony stinulating factor (MCSF), <calcitonin, insulin, insulin
derivatives (LisPro, NovoRapid, HOE901l, NN-304, etc.), insulintropin
insulin-like growth factor, glucagon, somatostatin and anal ogs thereof, 15
vasopressi n and anal ogs thereof, anylin, human growth hornone, |uteinizing

hormone r el aAsibgayOIdHEMOkind rbebBrdt! Megg:;)? 5 tﬁ%‘f‘i%ﬁha%%ﬁﬂ%ﬁ@i rone

rel easing factor, parathyroid hornone, en I'al cel r owt actor,
pl at el et deF?Q%Ht%Fowﬂ*ﬁ#z&ﬂﬁﬁ?leu&iﬂﬁﬁrﬂmﬁﬁhgdgnoanhifanterleebimeﬁnal

growt h factghti i C r taln:zderived neurotrophic
factor, cili a%%g?]%hr?féﬁgﬁgﬁ%% g%\%gggﬁ ?éﬁi)? ntr%?a'c:r"% 183 'fa"é]g%%r f“f‘ﬁlﬁg’o FNF
receptor, TAFténhébkimr9 teceptfarnangtigrimelribartiar10T&htiboligpat ocyte

growt h fact nery rom h factar, (NGF),blood stemcell growh
fact or E, pl a é?é%%‘%%% hugi]%_ﬁe:ﬁt&l:' ﬁ‘%&%ﬁ%ﬁ@??‘&nﬁéﬁt pREIPBEBOd

coagul at i onifitetDeyk:di-oDl rdRidIcy e tar-aWtlridakoh -1 & SoElpody T3 |1 gand,
anti-pl atel et I?g‘_g‘g]gﬂ?t i on inhibiting nonocl onal antibody, tissue

plasninogenlgE? : A XRGAREAT v d terdeabin -d8psperplier. di snut ase,
anti sense CAMES- ih FERNOBURY1RS it RN %x(iftﬂkoggisfi‘ggkﬁpo ycl ospori n,

tacrolimus hydrate, etc.), cancer 26 repressor gene p cystic fibrosis
t r ansmenbr sl EpFeRR el denigidtives .( OFERu1geyte BhRAony stimulating

oo PR reiopd I oy W b B SR

oxytocin, tfaebeofEM-CSF), macrophage colony stimulating factor (M-CSF),
calcitonin, insulin, insulin derivatives (LisPro, NovoRapid,
HOE901, NN-304, etc.), insulintropin, insulin-like growth
factor, glucagon, somatostatin and analogs thereof,

15 vasopressin and analogs thereof, amylin', human growth hormone,
luteinizing hormone releasing hormone, follicle stimulating
hormone;growthhormonereleasingfactor,parathyroidhormone,
endothelial cell growthfactor, platelet derived growth factor,
keratinocyte growth factor, epidermal growth factor,

20 fibroblast growth factor, brain-derived neurotrophic factor,
ciliary neurotrophic factor, tumor necrosis factor (TNF)., TNF
receptor, TNF inhibitor, transforming growth factor (TGF),
hepatocyte growthfactor (HGF), nerve growth factor (NGF), blood
stem cell growth factor, platelet growth simulator, '

25 naturiuretic peptide, blood coagulation factor, blood
hepatocyte growth factor (S-CSF), FLT3 ligand, anti-platelet
aggregation inhibiting monoclonal antibody, tissue
plasminogen activator and derivatives thereof, superoxide
dismutase, antisense drugs, immunosuppression agents (for

30 example, cyclosporin, tacrolimus hydrate, etc.), cancer




5 rel easing hornmone (TRH), bactericidal perneability increasing (BPl)
protein, and vaccine preparations, for exanple influenza vaccines, AlIDS
vacci nes, rotavirus vaccines, malaria vaccines and tubercul osis vaccines
such as Mb72f. One of these active ingredients can be used al one, or 10
two or nore can be used in conbinatiomng Note that the various peptides
above enconpass natural pol ypeptides, gene reconbi nant pol ypepti des,

chemi cal |l y synt hesi zed pol ypeptides and so on. These active ingredients
can be used in free formor in 15 salt form alternatively, they can be
used in a formsuch that they are bound by various types of hosts. Such

hosts are nlﬁélﬁf@:@ééf genarpys | E?’SBEQ F1BYAls @faﬁﬁﬂéﬁ(@réﬂ@égﬂh&?{énéé or

exanpl e, hi gh-nol ecul ar-'wei gh rugs such as protelrns and nuclerc acids,
etc., |ow nbP@elater WEFPRI geneqg RNACkNt dxef eamne: (RNAKY i Bubdded NecPeiof

adhesi on/ pr dsor.pt.i o absorpiion, clathration I oni c .
interactiohgéfgggyé?'§5@%??F{?E§§ﬂﬁﬂ%ipfﬁm?REﬁ%??HEfﬁﬁg)'WFEFﬁtﬁEh%rane

st ruct ur es, dedxynitagreud e se VdnabeNt,r ipidlact@ndr b Escifli CtREPSF&Sin
hanocapsul e Qanqﬂgﬁ%es et th%d-nenhrane structures include |iposones
such as sin%?% Vi Fﬁﬂ@eﬁﬁg%go ctepigidalrermeahithies ingreasingy| sj ons
such as theBRY Wpirypeinl, adrN¢ERE pebparatPbRE | FRIr A2 LR £SnrERELES

m celles, layer structural substance, etc. In general, dendrinmers are

nol ecul es WEFCires nALRSarGidIahaFotay #ras yacchaespmalania vaathres
regul arly 303 bf@ncio el e dlaedinn %u%?,]r Fasr EI%H%'.Y based on a
all'y ha

predeterm ned 27 rule. Dendriners gener ve a spherical structure with
voi ds for encapsiing if dbhege ebbiveningnedidntss ocmm der vaedsaloaapcapsul es.

The 1 old owl g W5t Bgls e pkNONDS L e SARERSHL A "I ot BiRat LaloDEL 0BE ST (D
peptides above encompass natural polypeptides, gene
recomblinant polypeptides, chemically synthesized polypeptides
and so on.

These active ingredients can be used in free form or in
15 ~salt form, alternatively, they can be used in a form such that
they are bound by various types of hosts. Such hosts are not
particularlylimitedinsofarasactive ingredients (for example,
high-molecular-weight drugs such as proteins and nucleic acids,
etc., low-molecular weight drugs) can be bound by various forms
20 of adhesion/presence (adsorption, absorption, clathration,
ionic interactions, etc.). Specificexamples of hosts include
lipid-membrane structures, microcapsules, cyclodextrins,
dendrimers, microsperes, nanocapsules, nanosperes, etc.
Lipid-membrane structures include liposomes such as single
25 membrane liposomes, multilayer lipospmes, etc.; emulsions such
as the O/W-type or W/O/W-type etc., spherical micelles, corded
micelles, layer structural substance, etc.
In general, dendrimers are molecules with a
three-dimensional form such that molecule chains regularly

30 branch outwardly from a core regularly based on a predetermined




5 dendriner interior and drugs (hydrophobic interactions, electrostatic

I nteractions, etc.) or (2) formng a dense shell structure at the
dendrinmer surface to physically entrap drugs (Kenji Kawano: Drug Delivery
System 17-6, 462-470(2002)). SuperFect enployed in Exanples is conposed
of activated 10 dendrimer nol ecul es ofza predetermned form (Tang. M X
Redemann, C. T. and Szoka, Jr. F.C. In vitro gene delivery by degraded

pol yam doam ne dendrinmers. Bioconjugate Chem 7,703(1996)). These

nol ecul es have a structure branching fromthe center, and have positively
charged am nes at the branch termnals so 15 as to interact with the

(negati vel yrahar gesin@hostholgehetandy HLPEP el ' Fect is
endowed with the groperty og cgnpac?ri ng DN%\%Er’h RNA @o%ﬁ&aﬁﬁsgrﬁkm can

be readily VPHEFOHBERNGRD NG drmgsf shabkgn, hasd sthug |asmde skeryesases,
dendri nmers, naRB8ch fru [ S ' vect or adeno- associ at ed

Vi rus vecto?g, Feﬁ%Pegéusﬁmﬁgggggﬁgi éﬁ?ﬁﬁ#@%e5@%?%?Prﬁ6fapfgiﬁaaﬂ Vi rus)
-1 i posone( f @ruggaimp| denddineEmseel(dpeuVYECIERN Kl )t er®dtiond Hetwaethths

l'i pi d- nenbr tures._pr_dendrjners, 5 etc. have been wi dely used for
introdggingaggggaéﬁgg%ﬂ %r+?ﬁcFQ:I4§HgﬁJﬁH¥ obde dBheraFrEASREr  and
dendri mers &decyeastatiansfteraetionks@ie. USE 2 )NEbARI PG @S@Msd BYEARI ON in
the sane nmapner, and are avail able connerciallg Particle dianmeter

(geometric HERRCHYFEidY &hajdendrimer sprigaarke Phygheaddgtensyan dsngsaser
di ffracti on{xeaait RAVE8d : Ordd BELNGS Syst Pt 1Pkt | %ba&?g { bbb} fg

insofar as it is 10 pun or |less, and’5 pun or less'is pre red.
general , |i PBBBRESCt opmphered ok Exranpdl 6o rise xamposeda ofantitiietddanet er

(geonei§i c qBRAPINALhbELEILE BB redA S dd Al PFALY ' I R2AkRE"
C.T. and Szoka, Jr. F.C:_ In vitro gene delivery by degraded
polyamidoamine dendrimers. Bioconjugate Chem. 7, 703(1996)}.
These molecules have a structure branching from the center,
and have positively charged amines at the branch terminals so

15 as to interact with the (negatively charged) phosphoric acid
groups of nucleicacids. SuperFect isendowedwiththe property
of compacting DNA or RNA so that DNA or RNA can be readily
introduced into cells.

Preferably, hosts include liposomes, dendrimers,

20 retrovirus vectors, adenovirus vectors, adeno-associated
virus vectors, lentivirus, herpes simplex virus vector, HVJ
(SendaiVirus)-liposome (for example, HVJ Envelope VECTORKIT),
etc.

Hosts such as lipid-membrane structures or dendrimers,

25 etc. have been widely used for introducing foreign genes into
cells. Liposomes for gene transfer and dendrimers for gene
transfer can also be used in the present invention in the same
manner, and are available commercially.

Particle diameter (geometric mean particle diameter:

30 Dynamic light scattering or Laser diffraction/ scattering) of




5 diffraction/ scattering) of 50 nmto a few m croneters, and spheri cal

m cell es have a particle dianmeter of 5 to 50 nm For neasuring the
geonetric nean particle dianeter, in general, dynamc |ight scattering is
used for distribution of particles with the size range of several tens of
nanoneters 10 and | aser diffraction/egattering is used for ten or nore

m crons. For distribution of particles with the size in the range of

hundr eds of nanoneters to several mcrons, either nmethod nay be used. The
manner of binding active ingredients (for exanple, 15 nucleic acids such
as genes, etc.) into the hosts is not particularly limted. For exanple,

when a |1 pi ghauidianas abkUphHE fodfatBPGinfiildd/ 3nbBELELEN S A Foagifer ed
to/present in the nmenbrane, the nenbrané surtface, e merbrane Interior,
the |ipid |aperedsnsand Hum e leiss ils | pnefiersned.acEnafertdmm e ibpaseme 20

structure. Exaily f ﬁﬁtai ing.t.he bound for i nclude the
nmet hod of addi ng gggg%dgﬁgg?ggﬁt 0 a‘%T%gﬁi%%é%ﬁééﬁﬂeﬁ%%?EﬁSQ?LEﬁ%h as a
| i pi d menbraeenspanticie, dbameter andyhfneiacligkt so0gtechBig Sof gBaesy

etc.),.-and n_enul sifyi themw th_an 25 enul sifier such as a

horogent zerd%fﬁf?\% 19 e;gctagcg:erﬁ‘ﬂ%d & Sgdﬁ"'gs'b? A fFva TRETemebeRs asand
menbrane stspliébi @alinicalley e a Partalle AREmMRYAROLAL 5NFPotHE HR! vent to
obtain a dried substance, . and_further addi ng aqueous sol vent i ncl udi ng

genes to the dri%edf REHTENGe th6t SPABELEAE e RFEhiR) e Hdamekeds eint he
met hod of @eﬁéﬂﬂﬁ RAARAEST SPh ¥ Yla tirac il {% Bl ¥8r'éﬂg! 'b%g:ti%n( genes, 29
as ne u In the

etc.) to hosts suc _ nbrane structure”substances di sperse
aqueous sol ReRticlerl witietihed sfise ndugegofiemmsalsdlensnbf hapbmdiegsactive

| ngred] #n! Saf §3888+ dlerhddofl/ AthEle2IRG 13 a POE eRTE RYrhBELSL N
For distribution of particles with the size in the range of
hundreds of nanometers to several microns, either method may
be used.

The manner of binding active ingredients (for example,
15 nucleic acids such as genes, etc.) into the hosts is not
particularly limited. For example, when a lipid membrane
structure is used, active ingredients are adhered to/present
in the membrane, the membrane surface, the membrane interior,
the lipid layer inside or the 1ipid layer surface of the membrane
20 structure.

. Examples of methods for obtaining the bound forms include
the method of adding agueous solvent to a dried mixture of the
host such as a 1lipid membrane structure, etc., and the active
ingredients (genes, etc.), and then emulsifying them with an

25 emulsifier such as a homogenizer or the like; the method of
dissolving a host such as a membrane structure with an organic
solvent, and evaporating the solvent to obtain a dried substance,
and further adding aqueous solvent including genes to the dried
substance obtained and emulsifying the mixture; the method of

30 adding aquecous solvent including active ingredients (genes,




5 substance into aqueous solvent and then drying them (Japanese Unexam ned
Publ i shed Patent No. 2001-02592). The size (particle dianmeter) can be
controlled by a nmethod for carrying out extrusion (extrusion-filtration)
under high pressure with a nmenbrane filter having the uniform pore

di aneter, 10 or by a nethod using an Bgruder (Japanese Unexam ned Pat ent
Publ i cati on No. 1994-238142). The freeze-dried conposition of the present
invention is prepared by freeze-drying a conposition |iquid containing

i ngredi ents (including the above-nentioned active 15 ingredients) in the
non-di ssolved form In this specification, 'the non-dissolved forni

i ndi cat es aesta) &onhies €s isagheah ﬁ@hﬁraﬁé%ﬁ%&tﬂ% ﬁ@@iéﬂcﬂhaigbe‘!fge&mr

m xed in a solvent <constituting a conposition liquid non- di ssol ved
form incl iBdde291e0es RRéVeEnt olanainethes fot nddingagusowesetyveut 20 by

various net ﬂﬁgﬁudmgy ﬁc%@@@'lfn'g%ldl\ént@ n(eqaéhle%x agpl e tygl %ff‘esf auéﬁg?lé?e

nment i oned where soli1ds having the geo C 'nean artl
(Dynani c | i ghtateedtley |¢ﬂgsnﬁrs_:la@mcmtfsf sachi as/ a membranéngireét@rdll pm or

nor e, efe nor e, ferab 0.1 dun nore, still
re prefera 5 e r ADENEEDr nor e

Tor e pro er SaT5 RS RO SEyERET o TRE BhdHed Aty Dag tham, (3

can be det eﬁnexlaxnlw@d:cmd:bmmm Harehj et. Qbothezppegent invention, the

geonetric mean ,&r‘t icle di amatergjf5|1 Dynam ¢ |ight scattering or Laser
di ffraction/ scat t &% figFe dParfkdsLetanpt ez canbe cantzalisdiya methed upper

limt ther epbricarSing @ﬁt'%nﬂcﬁf %ﬁ'ekﬁsiénnmt ZIQt P undRE h?ﬁﬁferab'y

10 pin or less. Mire sgemflca y, the 30 "non-disso ormof
present i nVRREFHRTE HEE Gé%e"ﬁ?@rméllmhévswrtbsmmﬂqnylmdrmgeameterc mean

oL A%y R DNV U ESEHASE, (P ip R T bRl 1
Publication No. 1994-238142).

The freeze-dried composition of the present invention
is prepared by freeze-drying a composition liquid containing
ingredients (including the above-mentioned active

15 ingredients) inthenon-dissolvedform. Inthis specification,
‘the non-dissolved form’ indicates a state where ingredients
are neither clearly dissolved nor mixed in a solvent
constituting a composition liquid. Such 'non-dissolved form'
includes a state where solids in the solvent can be detected

20 by various methods. More specifically, as an example, the case
can bementionedwhere solids having the geometricmean particle
diameter (Dynamic light scattering or lLaser diffraction/
scattering) of 0.01 um or more, preferably 0.05 pum or more,
more preferably 0.1 um or more, still more preferably 0.2 um

25 ormore, still further preferably 0.5 um or more can be detected.
According to the object of the present invention, the geometric
mean particle diameter (Dynamic light scattering or Laser
diffraction/ scattering) of these solids are determined so that
the upper limit thereof is 20 um or less, preferably 15 pm or

30 less, more preferably 10 um or less. More specifically, the




5 pm 0.5to 15 pm 0.05to 10 pm 0.1 to 10 pm or 0.2 to 10 pmare
present in the solvent and can be detected by various nethods. The

"non-di ssolved form includes the follow ng exanples: a state where

i ngredients are not conpletely dissolved into the solvent, and are
supersaturated; and a state where 10 i3mredi ents are not dissolved in the
solvent, and nore specifically, active ingredients which are not dissol ved
or are hard to dissolve into the solvent are suspended or nudded in the
sol vent. The non-dissolved formcan be typically evaluated by neasuring
the turbidity of the sanple, but can 15 al so be eval uated by nethods for

measuring theopadissdéived Formdi 6 thBWredemf ihten Pon dinsaelaeed suRskances
] aratus for particle size distribution

in the solveﬂt wntf_ n ag&, ] _

neasur ement *2Fhet i %@%d@ 104 i e gersietdienmeann pardigds- isweterd form
speci fi es nebypahyctIgHaseavigre bye ¢ ' r.k

carrier, which w I(I3 [)EZJ desc?i bed Pg{}gﬁ ?'%t%ﬁ\gms% ve:gg%f%g%/ot%%ﬁ:gggﬁggb In the
sol vent, buba#ing @ hel ces &0npey, e0t DB Botis/em,i ngtedbeDs sury @ .4 $80hged in

t he sol yent and,b a hags uch as th bove- nenti oned |i posones,
3 %@f 0 QuﬁgdgiﬂPPn J%EeiarﬁﬂePE: @tﬁ:F° 10 mm, or 0.2 to 10

m cr ocapsul cyclo
whi | et hehosps Lmha giiesesinin £he eédlvent aniObadi B8 MyEsktdu Whevaehygst . The

type of in | s J.s not particylarly limted insofar as the ingredients
are in thg$§?%§§%v¢&#F%rﬁP“ﬁ%&Sﬁ8§VSQ §8FmvelPﬁbF§%$eﬁ%%,f?kkﬂﬂﬂﬁﬁnch are
m xed in thexaoppesi histatleividré Mdiedidtealtd Wb LebaP 8te 2y a308bR6Ea.

i ngredient (which will_ be described later). 30 The solvent  constituting the

conposi ti oM PFYuFRe it aHe @04 AzecavRaTSatirated: mid i wtateywhenet ed,
and caro i ncingfeal &gt oMife SRIUIAQNDIN 135 Rl 8h1vRAYS! GRb SaLLne. etc.,
culture nmedium buffer solutions, etc. e5gan|c sol'vent's nay be contai ned
in the sol véPechibealy. tantiivehdnameédprotiacvhich are not dissolved or
are hard to dissolve into the solvent are suspended or mudded
in the solvent. The non-dissolved form can be typically
evaluated by measuring the turbidity of the sample, but can
15 also be evaluated by methods for measuring the particle size
distribution of the non-dissolved substances in the solvent
with an apparatus for particle size distribution measurement.
In the specification, ingredients in the non-dissolved
form specifies not only the case where the active ingredients
20 . or the carrier, which will be described later, themselves are
not dissolved in the solvent, but also the case where the active
ingredients are dissolved in the solvent and bound by a host
such as the above-mentioned liposomes, microcapsules,
cyclodextrins, dendrimers, etc., while the host suchas liposome,
25 etc., is not dissolved in the solvent. The type of ingredients
is not particularly limited insofar as the ingredients are in
the dissolved-form, and may be active ingredients, hosts which
are mixed in the composition liquid with active ingredients
or another ingredient (which will be described later).

30 The solvent constituting the composition ligquid with the



5 (freeze-dried conposition for transpul nonary adm ni stration) adversely
af fects human body. Such organi c sol vents include nethanol, ethanol,

i sopropanol, acetone, ethylene glycol, and the like. The freeze-dried
conposition of the present invention 10 may conprise the active ingredient
al one or the active ingredient and tls host, as long as the end products
satisfy the above-nentioned disintegration index, or a suitable carrier
may be adm xed. In the case of using a carrier in addition to the active

i ngredient, there are no particular limtations 15 on the type and anount
of carrier used, so long as the final freeze-dried conposition containing

the carrierimgtbasshtycard M5 Qidibizaly 13nRt8RA! &laP¥ah " SEEFuL VI NG the
conmposition, liquid in the non-dissolved formsatisfies t%e ol T ow ng
properties +F9teni¢Epilptions surhpgyaterorrxaidsl sakind i &ecf ooultyie) has a
di si nt egr at {081 bl de¥, PfeO- ; e, d ~LL1i) becones fine particles

havi ng a nean %)art icle edi%?f"e"ﬁalrc;}gjf' f’(}%% c(r)%#‘l:sm%? TLsE0r° &N ne particle
fracti on ofconpsdwednin ethepcrovendi pirosfided ahati kpaceénhaproguen air speed

25 of | e ec and an air flowrate of at least 17 m/sec and the
effectgéof f%%e%%%é Tit® ﬁ@@ﬁ?thl?ﬁ&%thr?ﬂ?BP%P??ﬂﬁyaﬁQFPFEFE?té?%)

attai ned. Tadsersely isffecteHamnhl wis®f. f §uchf 688401 & 3HIRENRY 1 R81H§Ed
arbitrarily agﬁ at_desired_anounts. Specific exanples of the carrier

i ncl ude hydPoprdRPt: edBagfilnclspnaranady agetene nethydgpprelyqadol avédi ne and
32 phenyl al gmé nejxand salts and am des thereof; hydrophilic amno acids
such as glycine, proline, alanine, arginine and glutamc acid, and salts
and ani des t her ecthie dGgazs-idrdiedotomprabtacn dsf thengreiseent ideention

tripepid desyQp é&ﬁpfi@ DAY N P i%rgr%ri%n%f alone or the active
ingredient and the host, as long as the end products satisfy
the above-mentioneddisintegration index, orasuitable carrier
may be admixed. In the case of using a carrier in addition
to the active ingredient, there are no particular limitations
15 on the type and amount of carrier used, so long as the final
freeze-dried composition containing the carrier with active
ingredients which is prepared by freeze-drying the composition
liquid in the non-dissolved form satisfies the following
properties (i) to (iii):
20 (i) has a non-powder cake-like form,
{(ii) has a disintegration index of 0.05 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
25 of at least 1 m/sec and an air flow rate of at least 17 ml/sec
and the effects of the present invention {making into a fine
particle) are attained. Those carriers commonly used for
freeze-drying may be used arbitrarily and at desired amounts.
Specific examples of the carrier include hydrophobic

30 aminc acids such as valine, leucine, isoleucine and




5 the sane one or different ones of the above-nentioned am no acids, and
salts and am des thereof. One of these can be used alone, or two or nore
can be used in conbination. Here, exanples of salts of the am no acid or
peptide include salts with an alkali netal such as sodi um or potassium or
an alkaline earth 10 netal such as calz2um and addition salts with an

I norganic acid such as phosphoric acid or hydrochloric acid or an organic
acid such as sulfonic acid, while exanples of am des include L-Ieucine
am de hydrochl ori de. Mreover, an amno acid other than an a-am no acid
can be used in as a carrier. Exanples 15 of such an am no acid include

P- al ani ne, y pagngabubyhihe, %ﬁiddsalmﬁﬁ&%ﬁl%saﬂgef%f ] Bgarbbnet 1 £4HinLes of

carriers include nonosacchari des such as gl ucose; dlsacgkarl es such as
sacchar ose, afdAeo3ech pggloxineanpret bhel edanisag aarganmawoasd glettagg.c

e Lo 2l SaseEhas Ll Aty B FUEROUBHAL . ROlyP Shchard da ouer

as dextran 40 and pul Tulan: ydric a

gl ycol ; andahgt @ypaptmss)dlbmﬁpe@rtmesucb s &mdeumVn@rt@beorQitﬁ:é)Bft hese
carrlerg ma d aloneq#E two or nore be used in conbination. 25
C
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for deliver angdsheand isale si Mgd eaiidls ehérebent lghe bﬁtﬁéwchﬂr}% dsRel ude
hydr ophobi c gn1no aci ds such as isoleucine, valine, leucine and

phenyl al ani A&ONEnPIEYE STARTS Gan be #serddreepnbinatishobHerdi sopmpdes such
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33 hydrophoblc tripeptides such as eucyl -Teuci ne an
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preferable to use
acid such as phosp_hor:l.c 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 o-amino acid can be used in as a carrier. Examples

15 of such an amino acid include f-alanine, y-aminobutyric acid,
homoserine and taurine.

Other examples of carriers include monosaccharides such
as glucose; disaccharides such as saccharose, maltose, lactose
and trehalose; sugar alcohols such as mannitol;

20 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 may be used in combination.

25 Of the above carriers, specific examples of carriers that
are preferable for delivering the acfive ingredientefficiently
into the lungs include hydrophobic amino acids such as
isoleucine, valine, leucine and phenylalanine, and salts and
;Jnides thereof; hydrophobic dipeptides such as leucyl-valine,

30 leucyl-phenylalanine and phenylalanyl-isoleucine; and




5 am no acids, and salts and am des thereof, basic dipeptides and basic
tripeptides in conbination of hydrophobic am no acids, and salts and

am des thereof, hydrophobic dipeptides, and hydrophobic tripeptides in
view of making into fine particles and preparation stability. The basic
am no acids include 10 arginine, lysimg his tidine and salts thereof.
Theconbi nati on of phenyl al ani ne and argi ni ne hydrochl oride or the

conbi nati on of phenyl al ani ne, | eucine and argi nine hydrochloride is
preferable. There are no particular limtations on the proportion 15 of
the active ingredient(s) (drug(s)) mxed into the freeze-dried

conpositiOnhxaﬁaﬁﬁéﬂféeﬁflpéﬁ%ﬂﬁgéﬁ% %ﬂ?&e&%&ﬁeﬁEUSQE %gﬂglﬁé L5§s:

preferably 1 | ess, nore prefera nore preferably
2mgy or | essleuﬁﬁltlQWElhyabxreeﬁ errglaliy | oge oot lthese ﬁ&yl\m amedr albhere are

no particul t on t,he orti.on of the carrier(s),

provi ded th§£f#ﬁg}69f¢§eze %¥’%%‘6%ﬁ§6§?ff8ﬁp 19 es the above- nenti oned
properties (i) ton(thd a:asewmaefsﬁsnyasltalg%flﬁéfmé)%l&@%a@ f the
freeze- grled conposlélon the range is generally from25 0.1 to Iess t han

100wt % > pr eFBHABI 3°+4Hmag Faldss apﬁaﬁmiéew%erq»ﬁ#e Hﬁ%ﬁéﬁﬁ?tﬁﬁém 10 to
| ess than 18Rab¥sipartipeptdided 1 REGRSIRR 16 & d@ﬂyapoﬁﬂoﬁféamiﬂéaflaw v

Note that, in_addition to the above-nentioned conpohents reeze-dried
conp05|t|onaPﬂaFaigstﬁ§dsGmﬁé@§ ¢herﬁefpréyénpphEchndepepﬁmdﬁay hade mi xed

therein varhpusoftighis tiinehl dAM S odfof YarddPiihisl N4 e AGH] ve

I ngredient (s sol ution fore ylng
|ngredlent(@Wéfpeﬁpdrgthgn suabibltpreVEmelhgsibeammhovachdgr&dbeﬁ&és) from

sti cki ek toa::é{'ﬁir\{g ,S i?lsingt \iis(g?.glkgggldtsg tst %eerercraefnt | '(I)'qucéo blggQ:E_ESS (1)
' _ of phenylalanine and arginine hydrochloride or the combination
of phenylalanine, leucine and arginine hydrochloride is
pPreferable.
There are no particular limitations on the proportion

15 of the active ingredient(s) (drug(s)) mixed into the
freeze-dried composition; nevertheless, examples of the
content are 20mg or less, preferably 10mg or less, more
preferably 5mg or less, yet more preferably 2mg or less,
particularly preferably lmg or less.

20 Moreover, there are no particular limitations on the
mixing proportion of the carrier(s), provided the final
freeze-dried composition satisfies the above-mentioned
properties(i) to(iii); nevertheless, asaguideline, per 100wt%
of the freeze-dried composition, the range is generally from

25 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 100wt%.

Note that, inaddition to the above-mentioned components,
the freeze-dried composition that is the subject of the present

30 inventionmay have mixed therein various additives, for example




5to (iii) is satisfied and the effects of the present invention are not

| npai red. For exanple, the freeze-dried conposition may contain human
serum al bum n, inorganic salts, surfactants, buffering agents and so on. A
wi de range of surfactants can be used, regardl ess of whether they are
anionic surfactants, 10 cationic surfagtants or nonionic surfactants,
provided that they are surfactants that are generally used in nedicines.
Pref erabl e exanpl es are nonioni ¢ surfactants such as pol yoxyet hyl ene
sorbitan fatty acid esters (for exanple Tween type surfactants) and
sorbitan trioleate. 15 The nethod of freeze-drying a conposition liquid

which cont abfsseaein feid Qﬂé"ﬁﬁ%qg%niﬁ?f@gi@réﬁg%) 'ﬂxgrs%qr.l%ggﬁ Eéfgf)é
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conditions., T freeze-drjed conpgosition of the present invention can be
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adnmi ni strataoe iyt apphired.anre leddipae!, She FrddA0ei8H eg@gggiggo Thus,

the freeze-dried conposition of the present invention can served as a
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i 0 = sttt ooy bhabl, b B A, B AL [

transpul nonary admni stration (a freeze-
a powder preearsad.oreberdlesans) whehery thdyi ares tamaiondr) suTbectagege- dri ed

g?rbnggisi rrde 'nfgc%g:{.?rlr(:%g éil.{r}:ﬁ%hcgcagtess ‘e)rll_t noxlur.]ggz?ctslsodqr ancctoa tass,S %?:o&rggegpgﬁé{:l ¢
they are surfactants that are generally used in medicines.
Preferable examples are nonionic surfactants such as
polyoxyethylene sorbitan fatty acid esters (for example Tweeh
type surfactants) and sorbitan trioleate.

15 The method of freeze-drying a composition liquid which
contains such active ingredients and other ingredients is not
particularly limited, and a freeze-drying method commonly used
in preparing a usual freeze-dried preparation (freeze-dried
composition), such as an injection which is dissolved at the

20 time of usage can be employed. There is no limitation, and
a quick freeze-drying method, if required, may be carried out
by appropriately varying freeze-drying conditions.

The freeze-dried composition of the present invention
can be pulverized into fine particles suitable for

25 transpulmonary administration by applying an air impact of a
predetermined value. Thus, the freeze-dried composition of
the present invention can be served as a so-called
pre-preparation for a powder preparation for transpulmonary
administration, which is suitable for providing a powder

30 preparation for transpulmonary administration (a freeze-dried




5 following itenms: 101. A freeze-dried conposition for transpul nonary

adm ni stration having the follow ng properties (i) to (iii): (i) has a
non- powder cake-like form (ii) has a disintegration index of 0.05 or nore,
and 10 (iii) becones fine particles having a nean particle dianeter of 10
mcrons or less or a fine particle frggtion of 10% or nore upon receipt of
an air inpact having an air speed of at least 1 nfsec and an air flow rate
of at teast 17 m/sec. 102. The freeze-dried conposition according to item
101, 15 wherein the disintegration index is 0.05 to 1.5. 103. The
freeze-dried conposition according to item 101, becomng fine particles

having a mesdhmpeeitde AP 1AhglR p@vﬁé?nﬁr%af&@fmﬁrf&“ ne particle
fraction of 10% or nore upon receipt of an afr Thpact having an air speed
of at | easttpanypEknoEyryyefimnimisitraftiow)rate of at |east 17 m/sec. 104.

The freeze-dried ®QMQsidiO! ordin .item 101, becamng fin
particles having a nean ep%aer ﬁrg'l%e Pgﬁgféglﬁ‘ onl %%r’o‘hsﬁb‘? ;?%es%e a fine

particle frintérniaf eh@bmpassesethipopeciELCionibddinRndisdéfMMasd ihavhag an
air speed iP %55&” e ql]; 1 25 to 300 msec and an air flow rate of at |east
17 m/sec. % .WJ'I‘% ¥ e-dri ed conposition according to item 101,

becom ng fine partox) e hewddye AR dahpésd€id apdt etrohsfQImbhLEPNs or
| ess or a fine particle fraction of 10%or nore upon receipt of an air
i npact havi#HyrigH siratdnne haging: the £al Yowisgcprreperhtesid idi tof (b)Y at e of

at |east 20ml/seq.; 36506 nbhepbiAe7ecallbl ¢dksO. ition according to item
“res R 36

101, becomng fine particles having a nean par e dianmeter of 10
‘mcrons or |ess diid fhase apdisiotegraatonohndéx 1686 @rohose mpos, dmrrei vi ng

an airy g npact ha\/(iiq_g )arbeaéc{messpetei%e()fpggtnj.ceﬁesé I{Lavrgnsgeca 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 1 m/sec and an air flow rate of at least 17 ml/sec.
102. The freeze-dried composition accordingto item101,
15 wherein the disintegration index is 0.05 to 1.5.
103. The freeze-dried compositionaccordingto item 101,
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 2 m/sec
20 and an air flow rate of at least 17 ml/sec.
104. The freeze-dried composition according to item101,
becoming fine particles having a mean particle diameter of 10
microns or less or a fine particle fraction of 10% or more upon
recelving an air impact having an air speed in a range of 1
25 to 300 m/sec and an air flow rate of at least 17 ml/sed.
105. The freeze-dried compositionaccording toitem101,
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 1lm/sec

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




5 and an air flowrate in a range of 17 m/sec to 15 L/sec. 107. The
freeze-dried conposition according to item 101, becomng fine particles
having a nean particle dianeter of 5 mcrons or less or a fine particle
fraction of 20% or nore upon receiving an air inpact. 10 108. The
freeze-dried conposition according to3zegem 101, containing a

| ow- nol ecul ar-wei ght drug as an active ingredient. 109. The freeze-dried
conposition according to item 101, contai ning a high-nol ecul ar-wei ght drug
such as a protein, a peptide or the like as an active ingredient. 15 110.
The freeze-dried conposition according to item 109, containing a nucleic

acid as an activeipygresh Efée%larf@&@ombasi’tf% gﬁf:or&lfxg tDNEedf £G7E-ar | eg

conposi tion according to item 108 contal ni ng cul-ar-werght dr
as the actiRecomipediiae ParBll)chﬁd l’mvzllmatmemepaertécﬂ.eoﬂiammemefg:t@up

carrior e RREYELES o AEHd HRR i bl s AR of 108°FF BhErosson "° °
cont ai ni ng aem:gsmmlaacalinriﬂwcgimadim anugir aperdPPladi Deadt 10RPEee oOfr

t he I| as t&e actjve ]ir%gr ient, and at | east one 25 selected fromthe
gr oup conm%‘i1 g Ak AT &ARageF 17 Mp&BRrdER, 1ank/ 8@ char i des

as a carrier. 113lo7hertid epgez8LagdedeBnpsisit oon aceording tfooiﬁér@ﬂbill
cont ai ning a | ow nol ecul ar - wei ght drug as the active ingredient, and at

| east one sRPFVINE ine PREtiLdap ’@%Wsﬁlgtq ngasf POt hyte Gbmt@ranfn@ aci ds,
Ty dr ophoD, kRS WioPes 8t 3T MUIRARDODIC LIIAIRY JESA%L EALELET - 114

The freeze-dried conposition according to aracterize
cont ai ni ng Ee¢RYhimm| arc (Hiar -Ampagitt. drug such as a protein, a peptlde or

the | ill?f" as the af&é .Vel‘ﬂenzgzr:ggizgpéried compositionaccordingtoiteml101l,
containinga low-molecular-weight drugas an active ingredient.
109. The freeze-dried compositionaccording toitem101,
containing a high-molecular-weight drug such as a protein, a
peptide or the like as an active ingredient.

15 110. The freeze-dried compositionaccording toitem 109,
containing a nucleic acid as an active ingredient with held
in a holder. |

111. The freeze-driedcompositionaccording toitem 108,
containingalow-molecular-weight drugas the active ingredient,

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

112. The freeze-dried compositionaccording toitem 109,
containing a high-molecular-weight drug such as a protein, a
peptide or the like as the active ingredient, and at least one

25 selected from the group consisting of amino acids, dipeptides,
tripeptides, and saccharides as a carrier,.

113. The freeze-dried compositionaccordingtoitemll1l,
containingalow-molecular-weight drugas the active ingredient,
and at least one selected from the group consisting of

30 hydrophobic amino acids, hydrophobic dipeptides, and




5 and at | east one selected fromthe group consisting of hydrophobic am no
aci ds, hydrophobic di peptides, and hydrophobic tripeptides as the carrier.
115. The freeze-dried conposition according to item 101, being a

wat er - sol ubl e conposition. 10 116. The freeze-dried conposition according
to item 101, containing a single doseypf an active ingredient. 117. The
freeze-dried conposition according to item 101, being a freeze-dried
conposition for transpul nonary adm nistration prepared by freeze-drying a
conposition liquid 15 containing ingredients in the non-dissolved form and
has the follow ng properties (i) to (iii): (i) has a non-powder cake-like
form (ii) H?&répﬁbﬁhatgﬂiﬁé ﬁ fadddex iyh 344098 of 0.05 to 1.5, and 20
(ii1) beconmes fine particles having a nean particle dianeter of 10 mcrons
or less or a f|nelééﬁtTbe@rbeaebdumedboﬂ@%sdm1onmm@dmmmngﬁanttamngzan air

i mpact havi a of .1 ta 300 nise nd.an air flow

rate in a rgﬁaggg}@é%liégﬁ%%econ llglgilaswh %f"fég' %9352%1“69 pagh

conposi ti onaaca qrmtitegint,0ai pept idd or vher Eike tdretrhbrasppes in: r?ed&.@n%50

ni sec. %19 T eE%Jegze dried conposition according to item wher ei n
t

the air”fl offfa e3Pt oPSeSekLed / Srem B grqvm h@@l%@s‘ﬁmf g€t uring
a dry powdehngdrgpresiat i gﬁ\lﬁg I\/gegager h%%oBh%ﬁﬁBt 'd@-ﬁg rthagsrel apgs to a
met hod of panufacturi ng powder ed preparation conprising fine
particles W¥Araphabicc @lﬁﬁﬁﬁﬁﬂ%ﬁ Qﬁuthﬂﬂqaﬁnmertranspulnnnary
adm nistration (d epat aki f r.ans nar
adm ni stration) bﬁyd?Ehwgt@ggﬁ,%bgg%géic%g‘l’é’%fl#éggg"o%rﬁgng % Itemlo0l,

being a water-soluble composition.

10 116. The freeze-dried compositionaccordingtoitem 101,
containing a single dose of an active ingredient.

117. The freeze-dried compositionaccordingtoitem 101,
being a freeze-dried composition for transpulmonary
administration prepared by freeze-drying a composition liquid

15 containing ingredients in the non-dissolved form and has the
following properties (i) to (iii):
(i) has a non-powder cake-like form,
(ii) has a disintegration index in a range of 0.05 to 1.5,
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 receiving an air impact having an air speed in a range
of 1 to 300 m/sec and an air flow rate in a range of 17 ml/sec
to 15 L/sec.
25 118. The freeze-dried compositionaccording toitem117,
wherein the air speed is 1 to 250 m/sec.
119. The freeze-dried compositionaccordingtoitem117,

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

30 (2) Method of manufacturing a dry powdered preparation




conposition that has been housed in a non-powder formin a vessel into
fine particles. The manufacturing nmethod can be inplenented in the vessel
housi ng the non-powder form freeze-dried conposition by applying a
predetermned air 10 inpact. Specifically, the method of manufacturing the
dry powder preparation of the presentzgnvention can be carried out by
applying an air inpact having an air speed of at least 1 nfisec and an air
flowrate of at least 17 m/sec to the non-powder 15 form freeze-dried
conposition of the present invention having a disintegration index of at

| est 0.05 which is prepared by freeze-drying the conposition |iquid

contai ni ng 1 ngr edi entiiorddlydie AN ELSSRL elehdiBhat (A kBUInkInggt all 11
the above section (1). Thereby, the non-powder formifreeze-drie
conposi ti on°éaRapBiagtering @ smr powdstedeprppapat hon cronpbisigg £imean

particle di ; I r less referab 5 mcrong or less or a
fine parti c???%&?%%ﬂ&n& %68/})%29 gﬁoérlé?néﬁﬁ%e?'é:l'g%?ig fa%td:lanﬁgpj.}nomjm;g
preferably 288dpistoatiost(dty mowdleredbeephyt3080 for MR spaltonBry

particular 35% ot re, 25 As used herein, the nmean particle diameter of
fine p‘La‘lrtiE‘a@%ni’-ﬁgi?égf‘ég?abﬁ‘eaﬁn‘b%%?‘ﬂ:%v dPEmdiaing ual [BregdspoEdedi n t he

i ndustry retainpogitoohthAtAHESheSR BOULEEA H X nohlBoFBAPR £oRM 1 Shesdkamet er
IS not a geonetric, nean parti cle dianeter, but an aero ynham Cc nean

particle di 2fEPerfinfhsPartdrdns30 afhedymerytactarisier mewd) car ebe
ot herw se spggibheAtedNeiB39 +aQ" O ) C iRan Rarthel e dianeter can be
measur ed by aﬁ conveﬁtional ?rrl%t hgégggdr exanp e,ttkl%e rﬁ%{s%%ran%om
aer odynan cfregagedeiedagobposdtidonebywsapplying yapareiiekernined air
di stripbltio?m geter fitted with an Aerobreather, which is an artificial
| ung 5 node ?mam]f actured by Anmherst Process Instrunent, Inc., USA),

Specifically, the method of manufacturing the dry
powder preparation of the present invention can be carried out
by applying an air impact having an air speed of at least 1
m/sec and an air flow rate of at leést 17ml/sec to the non-powder

15 form freeze-dried composition of the present invention having
a disintegration index of at lest 0.05 which is prepared by
freeze-drying the composition liguid containing ingredients
in the non-dissolved form as described in detail in the above
section (1). Thereby, the non-powder form freeze-dried

20 composition can be made into a dry 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, still more
preferably 30% or more, and in particular 35% or more.

25 As used herein, the mean particle diameter of fine
particles indicates a mean particle diameter usually adopted
in the industry relating to inhalants. Specifically, the mean
particle diameter is not a geometric mean particle diameter,
but an aerodynamic mean particle diameter (mass median

30 aerodynamic diameter, MMAD) unless otherwise specified. The



a twn inpinger (GW HallworthandD. G Westnorel and: J. Pharm  Pharmacol .,
39, 966-972 (1987), U.S. Patent No. 6153224), a multi-stage liquid

i npinger, a Marple-MIler inpactor, an Andersen cascade inpactor or the

| i ke. Moreover, B. Osson 10 et al. have reported that delivery of the
particles into the Ilungs increases at3d he proportion of particles having a
mass nedi an aerodynam c di aneter of 5S5pmor |less increases (B. O sson et
al. : Respiratory Drug Delivery V, 273-281(1996)). The fine particle
fraction, fine particle dose or the |ike as nmeasured 15 by a tw n inpinger,
a nulti-stage liquid inpinger, a Marple-MIler inpactor, an Andersen

cascade i npagtofyRamiBemebhk§HaiT13S iR f1ad géneﬁre! rﬁ?éeiéﬁﬂ:etdheoofn?um

that can be delivered into the lungs. The manufacturing nethod he
present invERARVBRAtionat ggthedi npfemesampnlpy thiel masmmedian aeredyohmibe

conposi ti ongy hin 4L Wl ' i ents 1 n t.he non:dissolve orm
generati ng ?ﬁéﬁnﬁgﬁﬂ&%\%&?hg grg%r%a[rig'{asggl-gsgi e %%];rﬁ)lbcsjﬁ Foh° a}StfrP'g’&%és’ﬂryi ng
t he conposimebarifiqitiedl whthlen Aenebrsathaed whilch is andaePpt yeiwgl thagai r

I mpact defi i the above tq the generated 25 freeze-dried conposition by
i nt rodu%i ngﬂgg?iﬂg&aguﬁﬁg%yggggyy Hﬂgggﬁﬁirﬂqgsﬁéﬁﬁ@@%%i t Fr}gﬁ.) ‘In this
case, freeza-totiyi birifedC s W ARE1AwBEEEGHY I @ . WEKERS-S1L LAYS! Phita, a
preparation_ can be_carried out usi n% t he sane vessel, which can avoid a

| oss or pon{)}éﬂpﬁﬁ??%n' rE3uRGaP 7% dOSURdi Vi 8i rifatemt e $8538240% appl yi ng
the air |MPaGLtiOstage 4914287 EnflihGdreOUPRakbh Ay 100! {L%nggbkgga gguever,

a dry powder _inhaler which w be~descri I'n the sec below is
pref erabl y dBRErsemecarqadnl ofpanharf a0t dhendikhe Morquowder & Pispanat i on

5 for {4 ans@f"éﬂ).nq{a)(reanggic%gﬁaﬂlgg 8&1{\;1361-}? EERL ﬁé%:eféié)sn into the
lungs increases at the proportion of particles having a mass
median aerodynamic diameter of 5pum or less increases (B. Olsson
et al. : Respiratory Drug Delivery V, 273-281(1996)). The fine
particle fraction, fine particle dose or the like as measured

15 | 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 amount that can be
delivered into the lungs.

The manufacturing method of the present invention

20 can be implemented by filling into a vessel the composition
liquid containing ingredients in the non-dissolved form,
generating the non-powder form freeze-dried composition by
freeze-drying the compositionliquid in thenon-dissolved form,
and applying the air impact defined in the above to the generated

25 freeze-dried composition by introducing air into the vessel
housing the generatedcomposition. Inthiscase, freeze-drying
process and a process for making a powder into a preparation
can be carried out using the same vessel, which can avoid a
loss or contamination resulting from subdividing.

30 The method of applying the air impact to the




al so characterized in that a patient admnistering the dry powdered
preparation can prepare by himherself the powdered preparation for
transpul nonary adm nistration at the tine of use (inhalation) by making
the freeze-dried conposition housed 10 in a vessel into fine particles
having a particle dianeter suitable fggr transpul nonary adm nistration. The
nmet hod of manufacturing a dry powdered preparation of the present

i nventi on enconpasses the specific enbodinments defined in the foll ow ng
items: 15 201. A method of manufacturing a dry powdered preparation for
transpul-nonary adm ni stration, conprising: introducing air into a vessel

to apply toffeéseederah ic%ﬂlpﬁg%Qéhtﬂsoﬂoﬁqiﬂ{irtleigg%e/‘;%i Q%&“g&‘}:&eﬁ.peed of

at least 1 misec and an air flow rate of at 7sec*using a device
20 capabl e HRhaber yithkrhs aiidlaibe depertibed ihetlie cpmetidm 3) belpwsision in
t he vessel, | said freeze-dried conposition into fine
particles h%%?ﬁ%@lfgg#%gﬂ icle diameter of 10 mcrons or less or a fine
particle fracti orfiof mébhodrofmaruf25tutiend tRezRypowde EOIPRepht@hiph epar ed
by freq;e-d%%é t he .conposition Jiqgiq contai ning ingredients in the
non- di s3ol ved" f %SQH&“WQ\?FW@W@%%# Yy opr g preeent (invepddon is

non- powder abke-dhaead@iizdd idn At dipsitilesd’ AR kRE8Xngf tRe OBpr nore,
and 30 (i |é$wbecoms fine particles having a nmean particle 41 di aneter of

10 microns & femed We@aﬁaﬁé%ﬁﬁpcﬁ@ﬁﬁ%bwmim henspd Hrtheppewdevedr ecei pt
ot epar at | o} s s ok ea A oRdn el P At el Ra b AR Y 05,
wher ei n t hel$¢ édphadptaant dyposking mheoirzssd v composition housed

10 in a vessel into fine particles having a particle diameter
suitable for transpulmonary administration.

The method of manufacturing a dry powdered preparation
of the present invention encompasses the specific embodiments
defined in the following items: |

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

introducing air into a vessel to apply to a freeze-dried
composition an air impact having an air speed of at least 1
m/sec and an air flow rate of at least 17 ml/sec using a device

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

25 the freeze-dried composition prepared by freeze-drying
the composition liquid containing ingredients in the
non-dissolved form and having the following properties:

(i) has a non-powder cake-like form,
(ii) has a disintegration index of 0.05 or more, and

30 (iii) becomes fine particles having a mean particle




vessel containing a single dose of an active ingredient. 203. The nethod
of manufacturing a dry powdered preparation for transpul nonary

adm ni stration according to item 201, wherein the fine particles prepared
have a nean 10 particle dianmeter of 5 mcrons or less or a fine particle
fraction of 20%or nore. 204. The netgrod of manufacturing a dry powdered
preparation for transpul nonary adm nistration according to item 201,
wherein the disintegration index of the freeze-dried 15 conposition is in
a range of 0.05 to 1.5. 205. The nmethod of nmanufacturing a dry powdered
preparation for transpul nonary adm ni stration according to item 201,

e e at | Lafieter Ui 08 AOSPORS IO SALA L T1fle hOUEID] Slaindg] gpt dr U0

as the active ingredient. 20 206 e met od 0 uring a

powder ed pl%’ba@ﬁtm@mfwon rmmﬁ@eammnmﬂpaatl on accordi ng to item
201, wherein the § §§eze%ﬁg t&o #tlon contains a high-nole ular wei ght
drug such as a protein, 2a nicl FUTLRg o8 (FRY aBPrgered

i ngredient. pﬁép&ﬁatlamefm@t&E&hsﬁulmﬁnﬁﬁyﬂadmﬂﬂig&;@&ioﬁowaebgdlngrggarat|on
for tr spul %g nistration according to item 201, wherein the
f reeze ri ed %’B% FedBnthe frepzenfnigd cappasitian ausad iphshaol der .

208 The netvessef @&Mﬁ@iﬁﬁ NGl dyualefedn %%t&'&,%pi‘ mﬁ&é&ﬂeﬁe

transpul monary adninistration according to 42 item 2 erein
freeze-dri ed conpd®3ti oheomeihed aof| mwrangv\eagtﬁr}dr Qngsreﬂe

i 1o act Qe oo LR B SBlep PRfori il o588 8B BRI B 57200
The net hod b¥emaadl acvheredn atbe yfpnadpaeticles prepared have a mean
10 particlediameter of Smicronsorlessorafineparticle fraction
of 20% or more.

*204. The method of manufacturing a dry powdered
preparation for transpulmonary administration according to
item 201, wherein the disintegrat:_i.onl index of the freeze-dried

15 composition is in a range of 0.05 to 1.5.

205. The method of manufacturing a dry powdered

preparation for transpulmonary administration accordinglto
item 201, wherein the freeze-dried composition contains a
low-molecular-weight drug as the active ingredient.

20 206. The method of manufacturing a dry powdered
preparation for transpulmonary administration according to
item 201, wherein the freeze-dried composition contains a
high-molecular-weight drug such as a protein, a nucleic acid
or the like as the active ingredient.

25 207. The method of manufacturing a dry powdered
preparation for transpulmonary administration according to
item 201, wherein the freeze-dried composition contains a
nucleic acid with held in the holder.

208 The method of manufacturing a dry powdered

30 preparation for transpulmonary administration according to




preparation for transpul nonary adm ni stration according to item 206,
wherein the freeze-dried conposition contains a high-nolecul ar-wei ght drug
such as proteins, a nucleic acid or the like as the active ingredient, and
at | east one selected 10 fromthe group consisting of am no acids,

di peptides, tripeptides, and saccharigges as a carrier. 210. The net hod of
manuf acturing a dry powlered preparation for transpul nonary adm ni stration
according to item 208, wherein the freeze-dried conposition contains a 15
| ow nol ecul ar-wei ght drug as the active ingredient, and at |east one
selected fromthe group consisting of hydrophobic am no acids, hydrophobic
~dipeptides, ;8ad bys! ophabben! thRCRLEASS AR 0hNBofBLLL ELon 2ddnr I MR hOd Of
manuf acturing a dry powdere preparation for ranspu?nnnary

admi ni st r at Lovi-melesalan-welght @nu@as thetmrtdivie idwrdaisens-atid £616a8posi ti on

contains a |, gh-_ol | ar-wei ght drug such as proteins, a nuclei¢ acid or
the Iike aso{‘] eggcqt%ﬁ%éﬁi %’F%i gﬁ? Shithny, opRalsting  of AP APARFE he -
group consi&ipepgtidedy dioiput e hd@Fadrhasd dBxdnapRobherdipept i des, and
hydrophobic tripeptides as the carrier. 212. The method of manufacturing a
dry powtlered preptat i O f Betheansptl msnufactesingst 2atdwh RewdeERfg to

i tem 201, Wﬁ&ﬁﬁmffﬁz&mlﬁm{ﬁmﬁﬁi&d}mmﬁ 128 \%gr&ggﬁbul%e

conposition., 43 213. The nethod of nmanufacturing a dry po
prepar ati ot ¥R 2P@nspherehar fhadfireeserdried gowpedihjonocontaim@0a, being

vessel  havi s N e GESY, el SUBRZe Shard i s MR AR ur g a

dry powder edr the like as the active ingredient, and at least one selected

10 from the group consisting of amino acids, dipeptides,
tripeptides, and saccharides as a carrier.
210. The method of manufacturing a dry powdered
preparation for transpulmonary administration according to
item 208, wherein the freeze-dried composition contains a
i5 low-molecular-weight drugas the active ingredient, andat least
one selected from the group consisting of hydrophobic amino
acids, hydrophobic dipeptides, and hydrophobic tripeptides as
the carrier.
211. The method of manufacturing a dry powdered
20 preparation for transpulmonary administration according to
item 209, wherein the freeze-dried composition contains a
high-molecular-weight drug such as proteins, a nucleic acid
or the like as the active ingredient, and at least one selected
from the group consisting of hydrophobic amino acids,
25 hydrophobic dipeptides, and hydrophobic tripeptides as the
carrier.
212. The method of manufacturing a dry powdered
preparation for transpulmonary administration according to
item 201, wherein the freeze-dried composition is a

30 water-soluble composition.




preparation for transpul monary adm ni stration according to item 201,
carried out by using a device having a nenber capable of applying an air

i npact having an air speed of at least 2 nisec and an air flow rate of at
| east 17 m/sec to the 10 freeze-dried conmposition in the vessel, and
introducing air having the air inpactgg nto the vessel housing the
freeze-dried conposition. 215. The nethod of manufacturing a dry powdered
preparation for transpul nonary adm ni stration according to 15 item 201,
carried out by using a device having a nenber capable of applying an air

| npact having an air speed in a range of 1 to 300 msec and an air flow
rate of at | east m / e -dried conposition in the vessel,
and i ntroducing %.Ii? ha@?%g tgggfrgffnp%gag}u(garﬁ%él nggvgss thﬁglhﬁﬁe he 20
freeze- dri edrepapation ofior 2i¥ansihelmeidnd afmimytreaativh kg¢cardijigpesder ed

preparation, r.anspul nmonar Lni stration _according to item 201
carried out lggﬁ%qlngbgl%%?i"beééwgeg]ﬁﬁ'%lﬁgnﬂﬁ fEﬁﬁéﬁr@rgﬁﬂa COBBPFLEGCRN air
i npact havi hgtarfiaid papeedles ial alwafde1lnd%ifih E£5020Me Xk 8l.b fd 8Ymiat e of
at least 20 m/sec to the freeze-dried c?gPosition in the vessel, and

i ntroduting air hhvi ngtihe MEthodnpatt manufafaniagser MK Pgvwdrsed
freeze-dri egres@PResbh | St LldnsgdndiRiAP ddfi R AGH Irir?g%%to%dgﬁﬁ pgwder ed

30 preparation for transpul nonary adm ni"stration accor item 201,
carri ed out 1b§mZilhgcarteed eathhy iusgng adieydcechpaiie a némbgapleppablaen air

i npact havi ' Qf . least 1 msec.and an.air flqQqw.rate in a
range of 178%1?§%%§%%§%§$%F§£3 $Fg%tﬁgv%PgeQE-%+Fe§P%ﬁﬁn) iAY gﬁaﬁﬁ he

vessel, andm/secodudi ag Jiat rflewi ngté hefaiat i intmlféec vessehehousi ng

t he

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

215. The method of manufacturing a dry powdered
preparation for transpulmonary administration according to

15 item 201, carried out by using a device having a member capable
of applying an air impact having an air speed in a range of
1 to 300 m/sec and an air flow rate of at least 17 ml/sec to
the freeze-dried composition in the vessel, and introducing
air having the air impact into the vessel housing the

20 freeze~-dried composition.

216. The method of manufacturing a dry powdered
preparation for transpulmonary administration according to
item 201, carried out by using a device having a member capable
of applying an air impact having an air speed of at least 1

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

217. The method of manufacturing a dry powdered

30 preparation for transpulmonary administration according to




freeze-dried conposition. 218. The nethod of manufacturing a dry powdered
preparation for transpul nonary adm nistration according to item 201,
characteri zed by making the freeze-dried conposition 10 into fine particles
using the dry powder inhaler of item301 or 302 shown in the section of
(3) Dry powder inhaler as the device.44£219. The nmethod of manufacturing a
powdered preparation for transpul nonary adm nistration according to item
218, 15 characterized by making the freeze-dried conposition into fine
particles using the dry powder inhaler according to item 309 shown in the
section of (3) Dry powder inhaler as the device. 220. The nethod of

manuf act uri Rgem P ; i f IPY Ly, 1.Di Lon
according to item 21gaggélgﬁ%g§égln&gﬁ%§e{)@ nan%fgfgﬁlﬂirrp%gg%lng%’ggg%ered
prepar at i on®EnapRlEhngtae dirdmpadti ddviogpesi aipnspsedaafe dtntleakitne

particles ugi ry.po r i_nhal er accordi o.item 301 shown in the
section of ﬁ(%ﬁgcélﬁlﬁgglvéég fllg%\fi &+e et é:iaﬁ‘gfa‘hggglr%ﬂﬂilsﬁ'? Pl LYEER into
sai d vessel teddte freezesdnied kemgoyipaviein thbale¥sdls, Snd Antreakedny. 221.

The net phod gf. nuf.act u Lng i{gov\der ed preparation for transpul nonary
adni ni sTrat Poh attorl n{j £o Ftfent¥RICt pdil® BheeMeSEedr RewsEngt §Peng a

dry powder egrpeggadfié@ncompddiibn t he freeze-dried conposition is nmade
into fine particles using 30 the dry powder inhaler of item 302 shown in

the section of (3%l85 [Fiepawrtded nhfil eranwiegtainindheaf |duy r powdeiredi r

i nhal ation pieggy-LPe ﬁnﬁg}a{' [5: n ; er_ inhal.er is 5 to
300 L/ mn. 522.9 The (r)ret od o#%r%%ﬂ. u igﬁg&&a}'%&%*gg%r 5‘8°€r§%88aF8t I on
for transpulifema0l . cdmricteniieshbyoakisignthe freeze-dried composition

10 into fine particles using the dry powder inhaler of item 301

or 302 shown in the section of (3) Drj powder inhaler as the
device.
219. Themethod of manufacturing a powdered preparation
for transpulmonary administration according to item 218,
15 characterized by making the freeze-dried composition into fine
particles using the dry powder inhaler according to item 309
shown in the section of (3) Dry powder inhaler as the device.
220. Themethodof manufacturing a powdered preparation
for transpulmonary administration according to item 218, being
20 a method 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 301 shown in the section
of (3} Dry powder inhaler, wherein the amount of air jetted
into said vessel each time using the dry powder inhaler is 5
25 to 100ml.
221. Themethod of manufacturing a powdered preparation
for transpulmonary administration according to item 417, being
a method of manufacturing a dry powdered preparation in which
the freeze-dried composition is made into fine particles using

30 the dry powder inhaler of item 302 shown in the section of (3)




Item 201, conprising: introducing air into a vessel to apply to a
freeze-dried conposition an air inpact having an air speed in a range of

1 to 300 nisec and an air flowrate in a range of 17 ml/sec 10 to 15 L/sec
usi ng a device capable of applying said air inpact to the freeze-dried
conposition in the vessel, thereby malfgng said freeze-dried conposition
into fine particles having a nean particle dianmeter of 10 mcrons or |ess
or a fine particle fraction of 10%or nore; 15 the freeze-dried conposition
prepared by freeze-drying the conposition liquid containing ingredients in
the non-dissolved formand having the follow ng properties: (i) has a

non- powder Sou f; I ; | Si ratd on d ndex,i ange of
0.05 20 toﬁ%? adr%gr (l %{%le%écﬁﬁggg%ﬁngh%aﬁosgI%Tée%%\}f: %&ralrﬁg%%a%%l? icle
di anet er offngm rbiher dnbadaties part asfingetpararycpewlieacinhalef isl@8%or nore
upon receig%péi%Jnghgir | npact. 223. The method of manufacturing a dry

powder ed paration for transpul nonary adm ni stration according to

I tem 222, wherei ahe TheemetHodedt CRANOBAEHOPLAYUS &ty hdieraEssel
contaigf a si@gle dose of an active ingredient. 224. The net hod of

manuf act ur i FRATR YL iRt dFanspedacRaryn afpini sER8piPPORGPYT AR NSt r at i on
accordi ng tpte,ﬁozd;[t,ere&%&,isxm.ei nthe air speed is 1 to 250 nmsec. 46 225.
The nmethod of manufacturing a dry powdered preparation for transpul monary
admi ni stration adddgrafiugingoairtint@2oveshel dimappdyate o Freeeatdrisd20

/sec Lo Mordeteadh G oY 1 AEUER nkORR fn T UpediP i LagkeLe ool
1 to 300 m/sec and an air flow rate in a range of 17 ml/sec

1o to 15 L/sec using a d_evice. 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 dj.ameter of 10 microns or less
or a fine particle fraction of 10% or more;

15 the freeze-dried composition prepared by freeze-drying
the composition liquid containing ingredients in the
non-dissolved form and having the foliowing properties:

(i) has a non-powder cake-like form,
(ii) has a disintegration index in a range of 0.05

20 to 1.5, and

| (iii) becomés 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.
223. The method of manufacturing a dry powdered

25 preparation for transpulmonary administration according to
“item 222, wherein the freeze-dried composition housed in the
vessel contains a single dose of an active ingredient.

224. The method of manufacturing a dry powdered
preparation for transpulmonary administration according to

30 item 222, wherein the air speed is 1 to 250 m/sec.




a dry powdered preparation for transpul nonary adm nistration of the
present invention is a device used for breaking down a freeze-dried
preparation (freeze-dried conposition) that has 10 been housed in a

non- powder formin a vessel into fine particles in the vessel, and further
allow ng a user to inhale the dry powgered preparation. By conprising (1 a
nmenber capable of applying an air inpact to the non-powder form
freeze-dried conposition in a degree 15 such that the freeze-dried
conposition can be pulverized into fine particles, and (c) a nenber capable
of adm nistering to a user by inhalation the powder-formfreeze-dried

conposi tion that,has nt Q-fi riJcl.es, the,device.can.carry

out both breaking gvvnb.gl?‘gt heq-sl eezgfdrlﬁaend%cmgsllnﬁ ot iM% PEYPPKE

particles apueadnanienrﬁor otmmﬁsplhmnqnmm},era&ﬁmﬁrmmﬁm@n adcordingetoby

I nhal ati on. %%aﬁgfhe [TE er (1 an al so  appreciated as a_nenber for
i

i nt roduci ng al r Sd Vohebeats dhhPpaéeerntd he/$&8sel

housi ng the freeze-dried corrp05|t|on Mor eover, the nmenber (c) can also 25
appreci at ed a; a nenber for discharging out of the vessel the powdered
prepar afi on{PhaP*HaBO¥ERR Hhtlehto fine particles in the vessel. In a dry

e son © hos . nIBY STpRliabBCLRE PG LueddURALLBTY A% hMALARcLAG V! OO

conpri ses these nenbers, “either convent | ona nown devi Ce or
devi ce whi ch WY Powd@red ﬂe&m&mp@bn rfou:heramspmhnmmmalmﬂmesutmdtloé?

Speci fical | ygt e realize ntro I n air abIe of

appl yi ng an¥a| Pﬁgﬁég%élg% g’oo&%ﬁoﬁ 35t ﬁegﬁgggﬁlus ‘ggﬁﬁg’ﬁ%wﬂe 284r i ed

conposi ti ona ﬂﬁeteeet—ﬂateﬁrnamﬁwmrmfmmﬁdﬁ@ﬁmé&ﬁ@ yeRdehagapabl e

of app| yi ng ir act having an air speed of at least 1 m sec and an
b 7 apgen fouged
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in the vessel, and further allowing a user to inhale the dry
powdered preparation.
Bycomprising() amember capable of applying anair impact
to the non-powder form freeze-dried composition in a degree
15 such that the freeze-dried composition can be pulverized into
fine particles, and @ a member capable of administering to
a user by inhalation the powder-form freeze-dried composition
that has been made into fine particles, the device can carry
out both breaking down of the freeze-dried composition into
20 fine particles and administration of the powdered composition
to a user by inhalation. Note that the member D can also
appreciated as a member for introducing air having the
above-mentioned air impact into the vessel housing the
freeze-dried composition. Moreover, the member @ can also
25 appreciated as a member for discharging out of the vessel the
powdered preparation that has been made into fine particles
in the vessel. Inadrypowder inhalation system of the present
invention, as longas the device comprises these members, either
a conventional publicly-known device or a device which will

- 30 be developed in the future can also be used.




vessel. By using the nenber (2) or via this nenber, the dry powdered
preparation, which has been prepared into a form suitable for

transpul nonary adm ni stration, can be 10 admi nistered by inhalation to the
user such as patient. Note that, for exanple a chanber or a flow path such
that the conposition is made into fipg particles or scattered may be
further provided in the nmenber (c). The device in question enconpasses jet
type dry powder 15 inhalers as in (a) below and self-inhaling type dry
powder inhalers 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 in f..a freez jon_that 20 has been
housed in a nonlgﬁég Q§i%zTF q% ?if%PqE¥HPEngP?Iﬂ%V|ng an
air jet f:cow;Ljpaialpabla uf:e?;[:l;ﬂ.yrimrgtf daheaﬂmgmgadtsa:éﬁalbg;eef 19ve fwl veﬁsﬁl -
pressure edi n or feediing air into the air jet ow path of the
need| e ou %69 gﬁl% grf{?fleéﬁ -85160 g°’f‘ﬁﬁ?lEbﬂ%ni%ee§lh\ﬁtt Itthh'B Bmger

di schar ge f@‘&aﬁ&fé‘al@@f‘e@‘ih‘%g aclqaﬁséf etaeqbie%}- %Bﬁiy LARDEL 5 LRk seal s

up the _vessel is pierced by the need parts, us cto nlcat ing the air
jet flow pRdVig dheidi sepafqef f@‘b\fl‘%th Tyind ﬁeeh@nd R @dr Sflowhsatessel

and air i s eldeddaBeorhfy KaS Ao LhAMELDE, 81 4r 800 d ANRA hruEhao Che

air pressure-feedi ng nenber bre I ng reeze-
conmposi ti orvéssel f i By patingclkbe mbmbéhé:lﬁpavﬁaothibemeﬁbéfd ghé , depd

di sch | d f th hal at t Vi
the_dr sehareeifersd Drdfld GidE) SRBIRGS Keah! BFkharen NaLa, 2 Eathn (a1
above, beiswitatibks | fart etd:aaw;rmzrrmraﬁyhedmumateawbﬁ, f egfli pg menber

10 administered by inhalation to the user such as patient. Note

o ony

that, for example a chamber or a flow path such that the
composition is made into fine particles or scattered may be
further provided in the member 2.
The device in question encompasses jet type dry powder
15 inhalers as in (a) below and self-inhaling type dry powder
inhalers 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 composition that
20 has been housed in a non-powder form in a vessel,
comprising a needle part having an air jet flow path,
aneedle part havingadischarge flowpath, air pressure-feeding
member for feeding air into the air jet flow path of the needle
part, and an inhalation port that communicates with the
25 discharge fiow path, and
being constituted such that a stopper that seals up the
vessel is pierced by the needle parts, thus communicating the
air jet flow path and the discharge flow path with the inside
of the vessel, and air is jetted into the vessel from the air

30 jet flow path using the air pressure-feeding member, thus




I's manual | y operated and conprises a bellows body having an intake port
equi pped with an intake val ve and a di scharge port equipped with a

di scharge val ve, and by contracting the bellows 10 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 intqghe vessel through the air jet flow
path of the needle part which comuni cates with the discharge port, and
by expandi ng the bell ows body through an elastic restoring 15 force in a
state in which the discharge valve is closed and the intake valve is open
air is introduced into the bellows body. (a-3) The dry powder inhaler

descri bed i - above_ in_which the air jet flow path and the.
i schar e { PEeiiho Yo ep88RE ari Sa Conpasn tRol dnderkige Birpieled™ 11e
Sel f-inhal i by thpeidpycpovtiethd nhdtadd dHassandpasdeharynhgl ehe(bide A dry
powder inhaler used for inhaling fine particles obtained by breaking down
a freeze- drP@Ht%‘Bﬁﬁﬁs?]ﬁW?‘?ﬂa‘?u derom $hee dphgdgddan,; Hoatnﬁxapﬁhﬂer formin

a vessel, campehsthgs f1sgesihenpart having a suction flow path, a needle
part having an air introduction flow path, and an inhalation port that
comuni €at es wi t h(2he) Sihke sy pewdepairthalarddeecnibedntn i tartlddabavh. t hat

in a state Laiubi -éﬁ% r t t.he vessel,.has n.pierced
by the need eliﬁg %%r‘ﬁl erﬁ%ug ﬁielgi%nﬁggg}tl‘j?% persessusruer :rseo 'y Isnggl,%egi rin
the ~vessel issmamhal byl dpeaarattete anidhebapirdbedoa tbe sl tbddye haatmg kinme

outside air.flo i nt.o the vesse I.S noyggt ne ativesrgressure,

l.,. whic
t hrough t he™3FF*f R TufigrFBREE "G g e ¥alye and, pdssehrge BOFE- dri ed
conposi ti onegaibpod &l thoyvaisBharge IR, 1akd 8% cdtddiaingrars vefiibhe air

flow nPOi " bggg él?de tfhiugeoggrrl;g.égdtelfe discharge valve in a state in which
the intake valve is closed, air in the bellows body is
bressure-fed into the vessel through the air jet f£low path of
the needle part which communicates with the dischafge port,
and by expanding the bellows body through an elastic restoring
15 force in a state in which the discharge valve is closed and
the intake valve is open, air is introduced into the 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
20 path are formed in a single needle part.
(b) Self-inhaling type drypowder inhaler: Passive powder
inhaler
(b-1)Adrypowderinhalerusedforinhalingfineparticles
obtained by breaking down a freeze-dried composition that has
25 been housed in a non-powder form in a vessel,
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 £low path,
and being constituted such that, in a state in which a

30 stopper that seals up the vessel has been pierced by the needle




obtai ned are discharged fromthe inhalation port through the suction flow
path. (b-2) The dry powder inhal er described in (b-1) above, 10 being
constituted such that nost part of the freeze-dried conposition is nmade
into fine particles and discharged from the inhalation port through one

i nhal ati on of the user. (b-3) The dry ggowder inhaler described in (b-1) or
(b-2) above, in which the suction flow path and the air introduction 15
flow path are forned in a single needle part. The nenber for introducing
air into the vessel (nenber (B nentioned above) nmay be a nenber for
introducing air from the outside at nornal pressure. It is not necessary

to use C0n§a§§§edtl?f6u§1{ Qf'i‘?orlhﬁél ﬂm 1%& Kg: Tttfgéf a4 es'?l ﬁg?

limtations on the menb |ntr u0| rom he Out S
exanpl e, invehgetate wwnﬂladlﬁ;qmetheypnhdiatp@mwhmrtJﬂuﬂdamt taet ssme powder
I nhal er) de V. used. . a nber artificially introducing
external ai 1r$'Elﬁ'%tggqfﬁggvaggs@ro%@lﬁ“é?ftgﬁd’escgé’r} RT3 POY. aq%nﬁﬁ@tﬁgﬁe wher e
t he self-lnpaésagreypﬁrdﬁyhiﬁaxmﬁkﬁtrdﬂﬁﬁﬁﬂoﬂ§1&§§dthaaﬂaﬁhﬂérégﬁlt

duci ng, qutside air into the vessel by suction through

tural
ﬂigﬁi ?v Y Iglt%% F&ezﬁofiﬁé&dﬁ?ﬂtﬂ?é%%és breker dewnsidita fine parkanles
enpl oyed. BHregyeimpddy tde the' BBk £8S§ind: £n, idhd Nd %tinteyggrgiééggwder

i nhal er, the nethod of introducing external air into the ve
jetting artPPFeinged anmgisehanaed] fxom e BohalatihodetiattiEough therl ed

out autonatbﬁékig usi chine. The dry powder inhaler of the present
I'nventi on, regar estg‘goﬁaﬁﬁe type of the inhaler, whether it is an active

powder i nhal er or(la-bh%e/drgopdeder dvdadrer ﬁESCﬁﬁ)B_bﬂelIDf(tﬁ-]br aakirag down
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composition is made into fine particles and discharged from
' the inhalation port through one inhalation of the user.
(b-3) The dry powder inhaler described in (b-1) or (b-2)
above, in which the suction flow path and the air introduction
15 flow path are formed in a single needle part.
The member for introduding air into the vessel (member
@ mentioned above) may be a member for introducing air from
the outside at normal pressure. It is not necessary to use
compressed air from a jet mill or the like. There are no
20 limitations on the member for introducing air from the outside.
For example, in the case where the jet type dry powder inhaler
(active powder inhaler) described above is used, a member for
artificiallyintroducingexternalair intothevessel by jetting
can be employed. In the case where the self-inhaling type dry
25 powder inhaler is used, a member for naturally introducing
outside air into the vessel by suction through negative pressure
formed in the vessel when the user inhales can be employed.
Moreover, in the former case, i.e. in the jet type dry powder
inhaler, the method of introducing external air into the vessel

30 by jetting artificially may be manual or may be a method that




I mpact (jet pressure) of external air introduced into (flowwng into) the
vessel by the air introduction nenber. For exanple, a vessel, used for
freeze-drying can be used 10 here, with no limtations on the material,
shape etc. As the material, a plastic mainly including a polyolefin such
as pol yethyl ene, pol ypropyl ene or polggstyrene, glass, alum num and the

| i ke can be given as exanpl es. Mreover, as the shape, a circular
cylinder, a cup shape, and a polygonal prism 15 (polygonal pyram d) such as
a triangular prism(triangular pyramd), a square prism (square pyranmd),
a hexagonal prism (hexagonal pyram d) or an octagonal prism (octagonal

pyram d)  con o d@Tes AAHRlaTa1l lAgna Agcaihect s efficient Iy,

t hevol uneof t hevessel 20 housing the freeze~dried conposition is in a range.
of 0.2 to 50nm, Thef@mibnorder? inhadem ofindtheopeepert eiabéytionp 15nil.

Mor eover, it.l ' | e the. trunk i.nside dianeter f _the
vessel be Zf?%éﬁtgjgéémé %%rg?%&g%eyggeﬂbe ‘}gﬁﬁ\&eﬁor@ep%%?ﬁbﬁl anars ¥®mm 25
Mor eover, thew@emuhihaler her fa erassidid pdwaerPashhlep, hsusgfabletdie vessel
S preffrab¢¥%%§,angunt $§$ aining a unit dose (single dose) or a
pluralily o W KRG $3p Anied gompegition thak hashern shgFedi ent .
More pref er ainon -igovderafors M #heCoB586 DI N A £ ¥R paloBEo (S RGifgdgRe) Of
the active 30 ingredient. Mreover, the specific anount of the freeze-dried
51 canposi t1BRAGE ((HefRresruma dPi¢itenned ajpdnireducadcintof £lpwingct i ve
~ingredi ent £opd R | e e-dri k1.0 d is selected as
appropriate fro’% %u"ﬁﬁgﬁgy %er? t?erji %ﬁ‘éﬁf‘g’g@%’bh‘q%‘ég’g' bei ng no
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material, a plastic mainly including a polyolefin such as
polyethylene, polypropylene or polystyrene, glass, aluminum
and the like can be given as examples. Moreover, as the shape,
a circular cylinder, a cup shape, and a polygonal prism

15 (polygonal pyramid) such as a triangular prism (triangular
pyramid), a square prism (square pyramid), a hexagonal prism
(hexagonal pyramid) or an octagonal prism (octagonal pyramid)
can be given as examples.

Toobtaintheeffectsefficiently, thevolume of thevessel

20 housing the freeze-dried composition is in a range of 0.2 to
50ml, preferably 0.2 to 25ml and more preferably 1 to 15ml.
Moreover, it is desirable to be used the trunk inside diameter
of the vessel be 2 to 100mm, preferably 2 to 75mm, more preferably
2 to 50mm.

25 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. More preferably, it is an
amount containing a unit dose (single dose) of the active

30 ingredient. Moreover, the specific amount of the freeze-dried




Moreover, the air inpact generated by the outside air introduced into the
vessel is stipulated through the air flow rate at which air flows into the
vessel through at least one 10 or a plurality of inhalations of a person
or the air speed thus generated. There is no particular l[imtation on
Introducing external air with an airsfilow rate or air speed greater than
this, except of course that the durability of the vessel is a limtation.
Generally the air flowrate for one inhalation 15 of a personis 5 to 300
L/mn, nore specifically 10 to 200 L/mn. Moreover, in the case of an dry
powder inhaler, a device can be used such that the anobunt of air jetted

each tine |Sofpdditdf0ia1PialPhebbralfis!G I ydd AL Al Yenddkugigrent can

be carried out such that an dir inpact generat rough an arr speed
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of at Teast "I HFEHC IR Y PARY on Les%) preErLabay 39mg pHliess .JoTe he

upper |im tprdféaebd 1 0MGPEE LeshbUt paPtidPBEt1 P e Farae10Ysmf B & fpeed of
300 nmf sec can be N?l ven as an exanpll_)e. The upper limt is prefera% y an
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air generated. There is no particular limitation on introducing

external air with an air flow rate or air speed greater than

this, except of course that the durability of the vessel is

a limitation. Generally the air flow rate for one inhalation

15 of a person is 5 to 300 L/min, more specifically 10 to 200 L/min.

Moreover, 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

100ml, preferably 10 to 50ml. Preferably, adjustment can be

carried out such that an air impact generated through an air

20 speed of at least 1 m/sec is applied to the surface 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 2 m/sec, a yet more preferable one is an impact

generated by an air speed of at least 5 m/sec, and a still more

25 preferable one is an impact generated by an air speed of at

least 10 m/sec. Here, there is no particular limitation on

the upper limit of the air impact, but an impact generated by

an air speed of 300 m/sec can be given as an example. The upper

limit is preferably an impact generated through an air speed

30 250 m/sec, more preferably an impact generated through an air




speed in a range of 1 to 300 msec, 1 to 250 nisec, 2 to 250 nisec, 5to
250 msec, 5 to 200 nm'sec, 10 to 200 msec or 10 to 150 m'sec. 10 Here,
the speed of the air applied to the freeze-dried conposition can be
measured as follows. That is, with the jet type dry powder inhaler shown
| ater as Enmbodiment 1, a mechanism isg.adopted in which air stored in a
bell ows body 10 is forcibly introduced onto the freeze-dried conposition
(cake-like 15 freeze-dried conposition: 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 inpact, and discharging the resulting

fine partic I i flow. pa 4. Jn this case flowrate
of "the ai 1 Fhace 208 S e Bre e eeRably g dnbact defSRted Eroratl d by
di vidi ng t henaabunspeed B30 mptfged in the bell ows body 10 by the tine over

which the air is,fed into the vessel. Next, by dividing this air flow
rate by the crosst3%cs iihir Berebigrlar jmH tadiomn pRJthe aif AMPARCE afe

vessel suchlesgtaitidiis jgehelra®WaPsy kid hhbendldn 45r rssh QS:bWei:'%Pli e
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bel | ows bodyo 1056 smf=sci bl y i ntroduced onto the freeze-dried conposition

inthealessel frolgnthe ir jet flow .
1 ere, the s eed‘ of the air applied to the freeze-dried

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 freeze-dried composition (cake-like

15 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 from a discharge flow.
path 4. In this case, the flow rate of the air flowing through

20 the air jet flow path 3 can be calculated by dividing the amount
of air stored in the bellows body 10 by the time over which
the air is fed into the vessel. Next, by dividing this air
flow rate by the cross-sectional area of a path to introduce
air into the vessel such as the air jet flow path 3, the air

25 speed at which the impact is applied to the freeze-dried

composition (freeze-dried cake) can be calculated.

Airspeed (cm/sec) =airflowrate (ml=cm’/sec) + cross-sectional
area of air introduction flow path (cm?®).
30




path 3 in about 0.5 seconds, the air flow rate becones about 40 m/sec.
Dividing this value by the cross-sectional area 10 of the air introduction
flow path (the air jet flow path) (0.06 x 0.06 x 3.14 = 0.0113cnR) , gives
3,540 cnsec. The air speed is thus about 35 misec. Moreover, with the
self-inhaling type dry powder inhaler shown | ater as Enbodi nents 2, 3 and
4, a nechanismis adopted 15 in whichair flowng in froman air

i ntroduction flow path 17 applies an inpact to the freeze-dried cake, and
then the resulting fine particles are discharged froma suction flow path
16; the bores of the air introduction flow path 17 and the suction flow

path 16 thus stipéuléite it he flow rﬁtée of the 20 air_ flowi ng through the
paths. The air spadt ity + 30t Fie 935X £XUPIDM08i I§bAYPE €FE vessel

can thus bepcoadepliairad erbie segsed ister BRat 1 bate &F thikeaff Iieft! PYGHI
through the ajr _introduction flow path 17 and dividing this by the
cross-sect i BAER 3iéh Lo PRe Bhe hoxe qfudheodlschargatfiow parh AsrEpeed
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i ntroduction flow path 17 (cnR) Specifica e air
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-and using a_flow nete {é L 5 DPM 3). For exanple, with a self-inhaling
type dry po%jiélf"vy? H‘ﬁ‘af"éf’ gﬁs%ﬁe‘b"%‘%&h %’ﬁ‘a?’-%’h@l%‘&ﬂ@ﬁﬁ begemgs, about
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's 1. 919(?1“ of the air introduction flow path (the air jet flow path) (0.06
x 0.06 x 3.14 = 0.0113cm?), gives 3,540 cm/sec. The air speed
is thus about 35 m/sec.

Moreover, with the self-inhaling type dry powder inhalers
shown later as Embodiments 2, 3 and 4, a mechanism is adopted
15 in which air flowing in from an air introduction flow path 17

applies an impact to the freeze-dried cake, and 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
20 air flowing through the paths. The 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 flow path 17 and dividing this by the

cross-sectional area of the air introduction flow path 17.

25
Air speed (cm/sec) =air flowrate (ml=cm®/sec) +cross-sectional

area of air introduction flow path 17 (cm?)

Specifically, the flow rate of the air flowing through

30 the air introduction flow path 17 can be measured by installing




in the case that the air flowrate flow ng through the air 10 introduction
flow path 17 nmeasured using the flow neter (KOFLOC DPM 3) was 17.7 L/ mn,
i.e. 295 nm/sec, the air speed can be obtained by dividing this value by

t he cross-sectional area of the air introduction flow path 17 (0.0995 x
0.0995 x 3.14 = 0.0311lcnR) (9,486 cnlggec, i.e. 95 nisec). 15 Moreover, at

| east 17 n1/sec can be given as an exanple of the flowrate of the air
applied to the freeze-dried conposition filled in the vessel. The air flow
rate is preferably at least 20 m/sec, nore preferably at |east 25 m/sec.
Here there is no particular limtation on the upper linmt of 20 the air

flow rate, 0 n. can be |ven. This upper |imt is
preferably %%/ b’r"%"flz b#vr%‘@{q%éée gefehote tﬁ‘PeFiPEbﬁ’i‘/r% L/ sec,
still nore @feet;qraatanusﬁmuaewln T :Jn@@&ar hAnRESE Bl Add mﬁcbbie?

Speci fi cal I# the flowrate should be in a range constituted Trom a | ower

linmit and JppRtioned ip ithe Faxopeans Phgsmapgeraséaf (B rdeEdbHoian with
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or an air jet flow path as described later in the efbodi nents. Regarding

the bor® ofl@h@@%%w §eop@athot 7 measured ysdmg the§lowmeter (KOFLOC
DPM-3) was 17.7 L/min, i.e. 295 ml/sec, the air speed can be

obtained by dividing this value by the cross-sectional area
of the air introduction flow path 17 (0.0995 x 0.0995 x 3.14
= 0.0311cm®) (9,486 cm/sec, i.e. 95 m/sec).

15 Moreover, at least 17 ml/sec can be given as an example
of the flow rate of the air applied to the freeze-dried
composition filled in the vessel. The air flow rate is
preferablyat least 20ml/sec, more preferably at least 25ml/sec.
Here there is no particular limitation on the upper limit of

20 the air flow rate, but an example of 900 L/min can be given.
Thisupper 1limit is preferably 15L/sec, more preferably 10 L/sec,
yet more preferably 5 L/sec, still more preferably 4 L/sec,
particularly preferably 3 L/sec. Specifically, the flow rate
should be in a range constituted from a lower limit and an upper

25 limit selected as appropriate from the above, with there being
no particular limitation; nevertheless, 17 ml/sec to 15 L/sec,

‘ 30 ml/sec to 10 L/sec, 20 ml/sec to 5L/sec, 20 ml/sec to 4 L/sec,
20 ml/sec to 3 L/sec, and 25 ml/sec to 3 L/sec, can be given
as examples of the range.

30 Moreover, as a member for raising the impact pressure




preferable range varies according to the size of the vessel 10 and so on,
with there being no particular limtations; nevertheless, the bore can be
in arange of 0. 3 to 10nm preferably 0.5 to 5mm nore preferably 0.8 to
5mm nuch nore preferably 1 to 4mm The freeze-dried conposition housed in
a non-powder form 15 in the vessel cayybe nmade into fine particles by
introducing air into the vessel. Here, the extent of nmaking into fine
particles should be such that the particle dianmeter is suitable for
transpul nonary adm nistration; a particle dianmeter of 10m or |ess,
preferably 5mor |ess, can be given as an exanple. 20 The dry powder

i nhal er for g @sg,d 3ith ' ntion .enconpgsses the specifi _
enbodi ment s “de |én§é&i %ﬁ%ﬁ%ﬁq (!g\%lgﬁ'gth? toélﬁg?‘agooft %\SHVP%%%FDLEEE’FH f or
transpul non#syd fadtheiptesanitonveaeth 60 cafftldviga adiRezeofaiednhaegpagi t i on
that 25 hagige?goﬁous d i nnon-powder formin a vessel into fine particles

by an air inhpac nd FHRTPREIR BN « 17F aRladngg dnndepaidi bpdev. 1o a user

by inhal ati ppref88dbl¥heith Ya PEHEIEL B! Wf TPE1lkABaRY BBBEEYto the
adm ni sgtration according to item 300, being a device used for 30 naking a
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to a user by inhalation, conprising a aving an-arr fl ow
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needl e partpreferable range varies according to the size of the vessel
10 and so on, with there being no particular limitations;
nevertheless,theborecanbeinarangeofo.3t010mm,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 form
15 in the vessel can be made into fine particles by introducing
air into the vessel. Here, the extent of making into fine
particles should be such that the particle diameter is suitable
for transpulmonary administration; a particle diameter of 10um
or less, preferably 5um or less, can be given as an example.
20 The dry powder inhaler for use in the present invention
encompasses the specific embodiments defined in the following
items:
300. A dry powder inhaler for transpulmonary
administration used for making a freeze-dried composition that
25 has beenhoused innon-powder forminavessel into fine particles
by anair impact, and administering the resulting fine particles
to a user by inhalation.
301. The dry pbwder inhaler for transpulmonary
administration according to item 300, being a device used for

30 making a freeze-dried composition that has been housed in




and characterized by being constituted such that a stopper 10 that seals
up said vessel is pierced by said needle parts, thus comrunicating the air
jet flow path and the discharge flow path wth the inside of said vessel,
and air is jetted into said vessel through said air jet flow path using
said air pressure-feeding menber, thug pulverizing said freeze-dried 15
conposition into fine particles by the inpact of the jetted air, and

di scharging the fine particles obtained fromthe inhalation port via said
di scharge flow path. 302. The dry powder inhaler for transpul nonary

adm ni stration according to item 300, being a device used for 20

pul veri zi ngp g, f - drd C ositiaon that has been housed.in non- powder
formin a vrésse#&ﬁ?% ffloﬁ:g“ pgg!tji%l es.>%%md 1B/ nt S%r PRY Fféfe?es_lﬂ“f ng fine

particles tadmintsteilingi thal aesaltiagNFineg Nehat NersH etpant dad ngy a
suction flowlgaih .a 25 needle part having an air introduction flow path,
and an i nhalat %El%'rt that communi cates with said suction flow path, and

character | zed by osieneniyd kbadesyabe! habind bl ast! Akt kbt a
stopper_seal i ng _up said vessel has been pierced by sai'd needle parts,
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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
pressure-feeding member, thus pulverizing said freeze-dried
15 composition into fine particles by the impact of the jetted
air, and discharging the fine particles obtained from the
inhalation port via said discharge flow path.
302. The dry powder inhaler £for transpulmonary
administration according to item 300, being a device used for
20 pulverizing 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,
comprising a needle part having a suction flow path, a
25 needle part having an air introduction flow path, and an
inhalation port that communicaﬁes with said suction 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

30 user, air in said vessel is inhaled from said inhalation port,




constituted such that said freeze-dried conposition is 10 pul verized into
fine particles and discharged fromsaid inhalation port through jetting
air into said vessel once. 304. The dry powder inhaler for transpul nonary
adm ni stration according to item 301, characterized by being constituted
such that said freeze-dried conpositigg is 15 pulverized into fine
particles, such that the nean particle dianmeter is 10 mcrons or |less or
the fine particle fraction is 10% or nore, and di scharged fromsaid

i nhal ation port through jetting air into said vessel. 305. The dry powder
i nhal er for transpul nonary 20 admi nistration according to item 301,

wher ei n sai I Ly ] f h .said.discharge flow.,path are fornmed in
a single negﬁﬁeét p%ﬁ .A%G.t%%eoggglégmﬁﬁf it %Ptfooﬁatl aﬁ?ﬁﬁf“femn {y
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of the userin887find Rurdiy1ReWHerthdN@Rict! 0 thaNsPHIFMRALY in, and
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singl e needémspitited such that said freeze-dried composition is
10 pulverized into fine particles and discharged from said
inhalation port through jetting air into said vessel once.
304. The dry powder inhaler for transpulmonary
administration according to item 301, characterized by being
constituted such that said freeze-dried composition is
15 pulverized into fine particles, such that the mean particle
diameter is 10 microns or less or the fine particle fraction
is 10% ormore, and discharged from said inhalation port through
jetting air into said vessel.
305. The dry powder inhaler for transpulmonary
20 administration according to item 301, wherein said air jet flow
path and said discharge flow path are formed in a single needle
part.
306. The dry powder inhaler for transpulmonary
administration according to item 302, characterized by being
25 constituted such that said freeze-dried composition is
pulverized into fine particles and discharged from said
inhalation port through one inhalation of the user.
307. The dry powder inhaler for transpulmonary
administration according to item 302, characterized by being

30 constituted such that said freeze-dried composition is




" said vessel

309. The dry powder inhaler for transpulnmonary 10 adm nistration accordi ng
to item 308 conprising: 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-like formthat will be made into fine particles upon receiving an air
i mpact, 15 a nenber for applying an agg inpact to said freeze-dried
conposition in said vessel, and sucking said freeze-dried conposition in a
powder -form that has been made into fine particles by the air inpact out
fromsaid vessel, a needle part having a suction flow path for sucking said
20 freeze-dried conposition out fromsaid vessel, and an air introduction

flow path f ' i side alr.into sai vessel , a suctio ort
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needl e tip Dih&PawidsreaesH aHeAaklzelyQ pierce the 30 stopper of the vessel with
said needle tip, and retreating the 59 vessel fromsaid needle tip to

separat® the stopttt- offhene dryss@owdpromivhadence@be t tpanspalmenayer at or
that operatggnilfts HH é@?:oz.pcﬂxgg tarlﬂ:elms% &fnﬁflé£gﬁ? gai'f‘icsrﬁc}ttr}.ﬁ;[n f Al
Wth a & e
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sai d needl a housing that supports said needle part and is for
provi di ng g’?ﬂéi)%ﬁs%cqaal[%n port, said guide part and said hol der

309. The dry powder inhaler for transpulmonary

10 administration according to item 308 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, _

15 a member 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 made into fine
particles by the air impact out from said vessel,

a needle part having a suction flow path for sucking said

20 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 flow
path of said needle part,

25 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, advancing the
vessel towards a needle tip of said needle part to pierce the

30 stopper of the vessel with said needle tip, and retreating the




~operating part, 10 and constituted such that, in a state in which said

st opper has been pierced by said needle part to comrunicate the suction
flow path and the air introduction flow path of said needle part with the

i nsi de of said vessel and position the tip of the air introduction f

| owpath at said freeze-dried conpositiggn, 15 through the inhalation
pressure of a user, air in said vessel is inhaled fromsaid suction port"',
and air is made to flow into said vessel through the air introduction flow
path, thus applying an air inpact to the freeze-dried conposition in said
vessel . 20 310. The dry powder inhaler for transpul nonary adm nistration

accordi ng tQ.} , | I.n that ai d, housing ..s for in a
t ubul ar shag%%é%?éig@f&%%é%%ﬁ££§g°fsorpr?§§t§ta}f ?Fﬁp%%ﬁf)%oﬁh%%%s% sing, a
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housi ng, 25 _said needle part.]s, disposed in sajd housing such that said
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flow path of said needle part is provided in a wa ~said housing, 30
and t he® dr y*BeRRFNaTFE dants teopiereat the stkapnamwets fhe vosasldeitvart is
advanced anghigti&adird d4r+ he axial direction of said housing in said
housi ng chanber using said holder operating part. 311. The dry powder
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position i ropdrathimpimhttol der part is retreated, and a lid for

10 and constituted suchthat, inastate inwhich said stopper
has been pierced by said needle part to communicate the suction
flow path and the air introduction flow path of said needle
part with the inside of said vessel and position the tip of
theairintroductionflowpathat saidfreeze-driedcomposition,

15 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 composition in said
vessel.

20 310. The dry powder inhaler for transpulmonary
administration according to item 309, characterized in that
said housing is formed in a tubular shape, said suction port
is formed at a tip part of the housing, a housing chamber for
housing said vessel via said holder is formed in said housing,

25 said needle part is disposed in said housing such that said
needle tip points towards said housing chamber, and an
introductionport forintroducingoutside air that communicates
with the air introduction flow path of said needle part is
provided in a wall of said housing,

30 and the dry powder inhaler is constituted such that said




said renoval / insertion port that is connected to said housing 10 main
body by a hinge, and the dry powder inhaler is constituted such that said
hol der operating part has said nechani smpart which advances said hol der
part towards the needle tip of the needle part when said lid is pushed
down to close said renoval/ insertionggort, 15 and retreats said hol der
part away fromsaid needle tip when said lidis |lifted up to open said
renoval / insertion port, and said |lid is used as the operating nenber of
said nechanismpart. (4) Dry powder inhalation systemfor transpul nonary
20 admi nistration The dry powder inhalation systemfor transpul nonary
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particles havi ng3]al neal'hqoardn}cl Pahd@iret @hhafllet0 Hogr ORTafEphemdneFya fine

particlg fract lOﬂ g% or nore in the vessel, and a inhaling 30 device
conpri st ng PFBLRTTHEY +Rﬂﬂﬁﬁ°°?ﬁﬁ9§k&Pn§t?% 3%96;QH%FQEFEBEWH%#anHBPEtlon
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the freeze-dried conposition which has been provi non po er form

into a powdePBeVabf BpEsBEiuh Ragphios weid N@Sﬁ&ﬂtfotmsdhahengla eaa
S e

10% or nore, which is a prepar e for
admi ni st rat$@hd removad /tinsertfiongpoxt hhati 1 cohnieahtaldats ea)id heading

adm nist er ered preparatlon To obtain the effects of the
dry po:%er r('é%g ?&)geb}gy\é\q}e]?ﬂ

and the dry powder inhaler is constituted such that said

holder operating part has said mechanism part which advances

said holder part towards the needle tip of the needle part when

said 1id is pushed down to close said removal/insertion port,

15 and retreats said holder part away from said needle tip when
said 1id is 1ifted up to open said removal/insertion port, and

said 1id is used as the operating member of said mechanism part.

(4) Dry powder inhalation system for transpulmonary
20 administration :

The dry powder inhalation system for transpulmonary
administration of the present invention is a system that
combines a freeze-dried composition having a composition such
that, by applying an air impact to the freeze-dried composition

25 which exists in a non-powder form having been freeze-dried in
avessel and not subjected to processing such as pulverization,
the freeze-dried composition can be made into fine particles
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

30 device comprising prescribed member. According to this dry




10 for transpul nonary adm nistration effectively, it is inportant to

sel ect the conposition of the freeze-dried conposition, the inhaling
device, the vessel and so on appropriately. It is preferable to use a
freeze-dried conposition which is prepared by freeze-drying a conposition
liquid containing 15 ingredients in fghe non-di ssol ved formand i s endowed
with the follow ng properties (i) to (iii): (i) has a non-powler cake-Ilike
form (ii) has a disintegration index of 0.05 or nore, and (iii) becones
fine particles having a nean particle 20 dianeter of 10 mi crons or |ess or
a fine particle fraction of 10960r nore upon recei pt of an air inpact

o Sean bbuabe Sthndiation 833kel FhR S AMb A (AHARLESL. B 1225

17ml/ sec. he det al escr t|on orrp05| HoR - an ng met hod
of the freezeusey duin/dreursslifi canoﬁrep&r@rmlﬁreemeemeﬂ cafhpositihen above

section (1 for this section., The freeze-dried conposition is
subj ect e((:I %%ﬂjgég?}}%se ey QFHESE%?%&%S& kg ﬁ@wgﬁ‘s"s%‘?r%r?d‘ % & Bov@ered housed

therein. Theepapatiowicdnpeikiagze: i iRA-1AQIRASHAYORg O HRAd partie1yessel
is pref rab(% an_anount containing a unit dose (sin ?e dose) 30 or a

pl ural | YBRERT A d 0 ey oF igss %@egméfPQWelca]eﬁ ﬁ\récszon of

I ngr edi ent s1.0 Merand¥&f
(single dos@%‘mof t he ag??eié%sn%?)gblﬁg%tatgalvg;ggltoi\%?ﬁteaf%legagg aggint of

t he freeze-3MiRigbapbbon. gt thebeimp feusei hthéct s of 1mhhlatzi1my)
according t n f the ctive_ingredient contained in
t he fr'eeze &hg ci/orrg%%‘g%? @ ee) 5'% gﬁgg Brggaﬁﬁg?'%’ﬂri ate from anounts
t hat can be | nhal'hﬂpbtam.nftttehefﬂedﬂe; bg 110373 aﬁy‘@lowdle&rlrlha‘mdt’ﬂdmﬁystem

| ess, preferably 20 ng or

nevertﬂ?l esg r lli!tntai S Qera Y go rT% or
| ess, ~ nore FngBr@ 18 ﬁi‘f} pistrapien erfestiyetyefidr ipippreriant
to select the composition of the freeze-dried composition, the
inhaling device, the vessel and so on appropriately.
It is preferable to use a freeze-dried composition which
is prepared by freeze-drying a composition liquid containing
15 ingredients in the non-dissolved form and is endowed with the
following properties (i) to (iii):
(i) has a non-powder cake-like form,
(ii) has a disintegration index of 0.05 or more, and
{iii) becomes fine particles having a mean particle
20 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 1 m/sec and an air flow rate of at least 17ml/sec.
The detaileddescription of the composition and preparing
method of the freeze-dried composition of the present invention
25 in the above section (1) holds for this section.
The freeze-dried composition is subjected to a
freeze-dryingprocessinthevesselanditis tobehousedtherein.
The amount of the freeze-dried composition housed in the vessel
is preferably an amount containing a unit dose {(single dose)

30 or aplurality of doses, specifically 2 to 3 doses, of the active




10 or less. As the dry powder inhaler, it is preferable to adopt a device
conprising ( a nenber for applying an air inpact (or a nenber for

i ntroducing air) and 02 a nenber for discharging fine particles (or a
menber for adm nistering by inhalation), 15 in which, by a nenber for
introducing air (menber (c)1l) air is gontroduced into (inflow) a vesse

whi ch houses the non-powder-formfreeze-dried conposition and the
freeze-dried conposition is pulverized into fine particles using the

i npact (jet pressure) of the air that has been introduced into (fl owed 20
into) the vessel, and then, using the nenber 0 for discharging fine

particles, § b 0 C L4 e; ilnto fine. particles by the
renber (|5 HOtChbrchcy M BIRERLALDD. TRECLL U didline SRRk eEpaBas,
directly aduhhtsdesed simgleudose) Aot ebtenpeioé tngledimtite Mertbeed!y

powder inhaler of . t he pres inventiqQn nmentioned in the section (3).
The dry po b S?’ﬁﬁf 1BIP ?ﬁﬁf‘sﬁrﬁgﬁﬁégﬁgg@fﬂ&)ﬁ%&ﬁﬁﬁﬁmﬁhwsed
admi ni strat Lontiae cagidlg Wi 1t RarPr 866okdind N thaNtyHE | A Son teaEsSek
housi ng theFEreeze-ered conposition of the present invention and a dry

powder ?nha P 256 13F M efiieadmon tidind Untheégeprecanbedgomprsitione time
of 63 inhal 8hadls sd leoldifhs Wpiopriae cdidorP il +d BHak YW 34fRERN, Of L he

present invention, at |east when used for alat1on;  conprises vessel
housi ng t heWithethery bedngonpaintigulsr linttptierntndveashitdlessanthehe dry

oresent | nvanerdn o ety a0 WOIET IR, PRE%EREY fol a3 TReS. " |

present invention, I ntroduci ng arr
freeze- dri exioreoppesetramly dfo tige opr Reest bayend Dir s ipie fidiabdiyy spagder
inhaleioforogpggggpg an air inpact having an air speed of at

As the dry powder inhaler, it is preferable to adopt a
device comprising @ a member for applying an air impact (or
a member for introducing air) and @ a member for discharging
fine particles (or a member for administering by inhalation},

15 in which, by a member for introducing air (member ) air is
introduced into (inflow) a vessel which houses the
non-powder-form freeze-dried 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

20 into) the vessel, and then, using the member @ for discharging
fine particles, the dried powder composition made into fine
particles by the n.lember @ is discharged £rom the vessel. Then,
the fine particles are directly administered to a user.

An example of such device is the dry powder inhaler of

25 the present invention mentioned in the section (3).

The dry powder inhalation system suitable for
transpulmonary administration according to the present
invention includes a vessel housing the freeze-dried
composition of the present invention and a dry powder inhaler

30 of the present invention used in combination at the time of




10 least 1 msec and an air flowrate of at least 17 m/sec to the
freeze-dried conposition in the vessel. Thus, a dry powdered preparation
having a particle size suitable for transpul nonary adm nistration by

i nhal ation or having fine particle fraction usable efficiently for

transpul nonary 15 adm nistration by igthal ati on can be obtai ned. Exanples
of the particle dianmeter suitable for transpul nonary adm ni stration by

i nhal ation include the nmean particle diameter, nore specifically, an
aerodynam ¢ nean particle dianmeter (rmass medi an aerodynam ¢ di aneter,

MVAD) is 20 10 mcrons or less, preferably 5 mcrons or less. The effective

particle proRRRIAPIoA(! 0% BBALEGISAS AEhLON, YSedep FUEloln Sloten

transpul nonary adm nistration dl atron™
| east 20% @abrehgmofemeanltl pn28ftiyget abneasy ehenaided dod €aRh138%enand in
particular pre ]«?Jr_gbl y..at | eas?ll 16?2‘?? 35%_ _Furthernore, the system all ows

tr anspul monaryr - Rimt nitst VEEPS 9 e freszer - ehEreesditdenr af i on

directly tothepreseny imhedBidwandRRy ab9rRwderei thy1 HOWFShe bpbabati on
system_;ror transgul nonary adm nistration of the 30 present Invention is a

systemfor proEHd :'F‘i_’l‘g'_ a dry powdered 64 preparation suitable for
transpul nonary adgsbsdidd i @ sydled U V\j‘.@r@egyeg%ntaigﬁab%%ﬁorb}r

transpul monarily adm nistering the dry po reparati 0 a Usef. The
dry powder 1REEPEE¢HIO sgiredntor tthearserdebnaoysing atihe nfseeati-dried t he

oo . EIMRIBSENSABESSES bhreRPehibe FARULIED: Bpd b hobobie,
admi ni st r at iohelesifiuy appdytingaahoaiofingddt aaveagehn housisi@ed bregee-dried
‘ConpOSiélonlégg% i%n/sec and an air flow rate of at least 17 ml/sec to
the freeze-dried composition in the vessel. Thus, a dry
powdered preparation having a particle size suitable for
transpulmonary administration by inhalation or having fine
particle fraction usable efficiently for transpulmonary
15 administration by inhalation can be obtained.

Examples of the particle diameter suitable for
transpulmonary administration by inhalation include the mean
particle diameter, more specifically, an aerodynamic mean
particle diameter (mass median aerodynamic diameter, MMAD)} is

20 lO0microns or less, preferably 5microns or less. The effective
particle proportion (fine particle fraction) used efficiently
for transpulmonary administration by inhalation is at least
10%, preferably at least 20%, more preferably 25%, yet more
preferably at least 30%, and in particular preferably at least

25 35%.

Furthermore, the system allows transpulmonary
administration of the obtained dry powdered preparation
directly to a user by inhalation. Therefore, the dry powder
inhalation system for transpulmonary administration of the

30 present invention is a system for producing a dry powdered




10 prepared by freeze-drying a conposition liquid containing ingredients

I n the non-dissolved formand has the following properties: (i) a '

non- powder cake-like form (ii) a disintegration index of 0.05 or nore, and
15 (iii) a property of becomng fine particles having a mean particle
diameter of 10 microns or less or a figge particle fraction of 10%or nore
upon receiving an air inpact having an air speed of at least 1 nisec and
an air flowrate of at least 17nl/sec; and 20 (2) a device conprising a
menber capabl e of applying said air inpact to the freeze-dried conposition
in said vessel, and a nenber for discharging the powder-formfreeze-dried

iti Lnto, fi ticles.. 402. The.d wd
il at | on Ry e S5 ERIR BO hndNp iinarat Aami Bt osEab R o | tem

401, whereiat thieesames Seiime)od syt dnh €of r@Cafs A linfth aFANROSEhE R1s €&y NS
active ingredients of a single dose. 403. The dry powder inhal ation system
for transp r)PQﬂﬂﬁqﬂgﬁéﬁﬂFP5ﬁ°&cEBrEiH§e¥o item 401, wherein 30 the

vessel and the demiesedny epoa@sl | InkLIRLIGH | SPsBdm t BSr t £ BN Spu fiord L@l ati on.

404. The dry powder inhalation systemfor transpulnonary adm nistration
accor dishg tHRIEFUELLothepE| thet heresenht dgvantdoni rdwonpassies the

(rscze o] ShEERS e, Beastings SheOriPbG eyl IS U0V,
item 401, wherei M0k.he Zafiryipmpeielr Dihdlatijon sygeemarfdretdragyspiImdwartyg an
air speed  phnAl BV MRGhA N BnThhelbgppate of at least 17 m/sec.
(1) a vessel housing a freeze-dried composition that is
10 prepared by freeze-drying a composition liguid containing
ingredients in the non-dissolved form and has the following
pProperties:
{1i) a non-powder cake-like form,
(ii) a disintegration index of 0.05 or more, and
15 (iii) a property of becoming fine particles having'
amean 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 1 m/sec and an air flow rate of at
least 17ml/sec; and
20 (2) adevice comprising a member capable of applying said
air impact to the freeze-dried composition in said vessel, and
a member for discharging the powder-form freeze-dried
composition that has been made into fine particles.
402. The dry powder inhalation system for
25 transpulmonary administration according to item 401, wherein
the vessel housing the freeze-dried composition contains active
ingredients of a single dose.
403. The dry powder inhalation system for
transpulmonary administration according to item 401, wher:ein'

30 the vessel and the device are used in combination at the time




10 406. The dry powder inhalation systemfor transpul nonary adm nistration
according to item 401, wherein the air inpact of (iii) is generated by air
having an air speed in arange of 1 to 300 nisec and an air flow rate of
at least 17 m/sec. 15 407. The dry powder inhal ation system for

transpul monary admini stration-.accordigg to item401, wherein the air

I npact of (iii) is generated by air having an air speed of at |east |nisec
and an air flowrate of at least 20 nl/sec. 408. The dry powder i nhal ation
system for 20 transpul nonary adm ni stration according to item 401, wherein
the air inpact of (iii) is generated by air having an air speed of at

least 1 nsge ﬁag I, flowrate in a range of 17 m/sec to 15 L/sec.
409. The dry po efﬁﬂ%ln I{;il ation systemfor 25 transpul nonary adm nistration

according to item0l, MHeer eidry t hgokwdeeze- dhhala€QHROSI sy HFeas Fopr operty
of becom ng'ffi ne articl eaﬁhavi ng a_nmean particle dianmeter of 5 mcrons or
BRiGnATY A

| ess THe CPEBRIBFLOBRLIORHNG GRCH PR ABLptWRATHID ai r
i mpact. 30 ¥HY .aidtdgtRARCinEBRAG AN SRRk a0BohpaREPLLADAATY
adm nistration according to item 401, wherein the freeze-dried conposition
contai s a ¥R iAok OvdiSgie 1dBug as the active ingredient. 411. The

L, ot TeSEn S STy AT LIS "hakigh edeeor o o
hi gh- nol ec tzansmilgiananyr agmintataatpontasamdingnto! Hidin a0id whietdin | | ke as
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of at least 2 m/sec and an air flow rate of at least 17 r_nl/sec.

10 406. The dry powder inhalation system for
transpulmonary administration according to item 401, wherein
the air impact of (iii) is generated by air having an air speed
in a range of 1 to 300 m/sec and an air flow rate of at least
17 ml/sec.

15 407. The - dry powder inhalation system for
transpulmonary administration according to item 401, 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 20 ml/sec.

408. The dry powder inhalation system for

20 transpulmonary administration according to item 401, wherein
the air impact of (iii) is generated by air having an air speed
of at least 1 m/sec and an air flow rate in a range of 17 ml/sec
to 15 L/sec.

409. The dry powder inhalation system for

25 transpulmonary administration according to item 401, 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.

30 410. The dry powder inhalation system for




10 transpul nonary adm ni stration according to item 401, wherein the
freeze-dried conposition contains a nucleic acid as an active ingredient
with held in the holder. 413. The dry powder inhalation system for

transpul nonary adm ni stration according to item 310, wherein 15 the
freeze-dried conmposition contains a | @y nolecular-weight drug as the active
I ngredient, and at |east one selected from the group consisting of am no
acids, dipeptides, tripeptides, and saccharides as a carrier. 414. The dry
powder inhalation systemfor 20 transpul nonary adm nistration according to
Item 411, wherein the freeze dried conposition contains a

hi gh- nol h t | d or the lik
the active Ut mbiinery, dindti7 8528 158 Acuahalts, S A0 1o, SheF e i ng

of ami no actis fmuepepamdea conipaEiticdie son@REns ar ¢BAL I E8cABar Jpe fgle@dr 'l er .
415. The dnﬁnfomder |nhalat|on sg temfor transpul nonary adm nistration

according t { &1 4?53 iendaze-dri ed conposition contains a
| ow- nol ecul ar - weight, died aslttyhe %d\éq: [ ngrhﬁg 8Pk onandg %gtérﬁastf&ne

sel ected fron130 t he group consisting of hydrop ObIC am no aci ds
hydr ophbbi cE R IR pERmnaIas admhﬂlﬁ*yuﬂbphotﬂ@qndlpmotodﬂsemsimhewhe\relmr
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according to 1tem 414 ceze-ar e

hi gh- nol ecudzitg weichhs psodeigss ux muad efcodel dor ﬂlélu.dlkel &s emleda@twéle I i ke
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consi sting dophobi ¢ ani no aci ds, hydrophobi c di peptides, and
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syst eT for transpulmonary administration according to item 401, wherein
the freeze-dried composition contains a nucleic acid as an
active ingredient with held in the holder.

413. The dry powder inhalation system for
transpulmonary administration according to item 310, wherein
15 the freeze-dried composition contains a 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.

414. The dry powder inhalation system for

20 transpulmonary administration according to item 411, wherein
the freeze-dried composition contains ahigh-molecular-weight
drug such as proteins, a nucleic acid or the like as the active
ingredient, and at least one selected from the group consisting
of amino acids, dipeptides, tripeptides, and saccharides as

25 a carrier,

415. The dry powder inhalation system for
transpulmonary administration according to item 413, wherein
the freeze-dried composition contains a low-molecular-weight
drug as the active ingredient, and at least one selected from

30 the group consisting of hydrophobic amino acids, hydrophobic




10 transpul nonary adm ni stration according to item 401, wherein the
freeze-dried conposition is a water-sol uble conposition. 418. The dry
powder inhal ation systemfor transpul nonary adm nistration according to
item 301, wherein the device is: 15 i) a dry powder inhaler f or '
transpul nonary admi ni stration, beinggsy device used for nmaking a
freeze-dried conposition that has been housed in non -powder f ormin a
ves sel intof ine part icles, and admnistering the resulting fine
particles to a user by inhalation, 20 conprising a needle part having an
air jet flow path, a needle part having a discharge f | owath, air

pressure-f gedings Mgl f eedi air into the ajr jet f |low path of

sai d needl e f‘%%ﬁr;%d%'d and ihr?%ﬁgﬁr}ogoﬁ'd;%ﬁlpfa Hgtl&%ﬁnﬁﬁnﬁfﬁt JéirW'?lﬁ' t he

di scharge flow pa4h6of ®e d naedl e pavder 25 iandlaRabact esygeemby Hei ng

constituted_such that a stqpper, .that seals up said vessel is pierced by
iy edftames ch

sai d needl ethAPTRULIGRAT RN RRCA NS tor LT A4 nvhsEe ihe

di schar ge fthewreakb-awith cﬁ_i\%ds!lﬂ:ii% @dn il é(?&%ﬁ!—moi@@uihf_—%éi%ﬁt ed
into said vessel through said air jet flow path using said air 3

pressur®- e FYRedDSTOtEedns panpsliedonacidior theddkedas ddes8etbvipositi on
into fine pphéi&dsn®dYahist f ' b, ggﬂ; ' I g the
fine particl eés obt ali ngg ?faoﬂmﬂgﬁ% o?‘r?héa%%(%gén& %g?'{‘%\% 22 5l dgéﬁgkg%% flow -
path, or ii9f ahydyopbabéc iamaier atddst r ysipeplwobicy dfpegrnidesst randon,

P00 7, SRR 0 PR Ee oo £ that has beer
admi ni stering thetl2sulTheng fdme pRowded esinbadattseh bysiybhahat i tor
corrpr-ilsd ng @rgﬁsepdllfmgr%{éyg Vii?l S%rz%gghoar]cégroﬂn%agzg’ igem 401, wherein
the freeze-dried composition is a water-soluble composition.
418. The dry powder inhalation system for
transpulmonary administration according to item 301, wherein
the device is:

15 i) adrypowder inhaler for transpulmonary administration,
being a device used for making a freeze-dried composition that
hasbeenhoused innon-powder forminavessel intofine particles,
and administering the resulting fine particles to a user by
inhalation,

20 comprising a needle part having an air jet f£low path,
aneedle part having a discharge flowpath, air pressure-feeding
member for feeding air into the air jet £low path of said needle
part, and an inhalation port that communicates with the
discharge flow path of said needle part,

25 and characterizedbybeingconstituted suchthat 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

30 pressure-feeding member, thus pulverizing said freeze-dried




10 needl e part having an air introduction flow path, and an inhalation
port that comunicates with said suction flow path, and characterized by
bei ng 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 15 user, air in said ggssel is inhaled fromsaid 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 pulverized into fine particles by
the inpact of the air flowng in, and 20 the fine particles obtained are

di schar ged | | d SUCtIO h 419.
The dry pom%j%rﬁﬁaé %Iﬂ}%ln% fg‘t?léa gtl&? F‘Q% ﬁh% ﬁ1rtln b?r?:l
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conpri si ng: ﬁé hq)der art for oldl a vessel that is sealed up with a
st opper and hoteas o (9 tze’c?rl a¢ att‘98n LLAWaPRbR. pBRder cake- i ke
formt hat WI 'l be:.:madeal ntaxry i Nfowaeti C|:1§ﬁ1d1}é&n fS5cei \gkggsﬁﬂlﬁbﬁaﬁpact a
nenberéi an air _inpact to said freeze-dried 30 conposition in
said v sel‘il I sRrdngradeaige; vaed Fozonpbbng iafireaze-@okedr - f or m
t hat has beggiy ﬁﬂﬁé&i | b t aid
vessel, a nee ar({H Egé?:%saggé%th%%%f %I\}v%%gltﬁp suc |%§ sgé%é%f

freeze-dri e’efl%n%b%ﬁbtpéﬁtwlew ommdaadmiristéringmdthe aesulbingtfiomecti on
flow path f Lo sal d vessel, a suction port
rﬁ{ﬁfégjﬁﬁd sal suc&e&%lhfall

t hat communi cates w ath of said needl e part, a guide
part for guiding smprimimea peedle patie xiialg a suction flow path, a

10 needle part having an air introduction flow path, and an
inhalation port that communicates with said suction £low 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

15 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 result said freeze-dried composition is pulverized
into fine particles by the impact of the air flowing in, and

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

419. The dry powder inhalation system for
transpulmonary administration according to item 418, as the
device, using the dry powder inhaler comprising:

25 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,

a member for applying an air impact to said freeze-dried

30 composition in said vessel, and sucking said freeze-dried




10 direction of said needle part, a holder operating part that has a
mechani sm part for, when said vessel is held by said hol der part,
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 15
vessel fromsaid needle tip to separage the stopper of the vessel from
said needle tip, and an operator that operates the nmechanism part, and is
constituted such that said operating nmenber can be operated with a force
smal l er than the force necessary for the mechanismpart to pierce the
stopper of the vessel with 20 said needle part, and a housing that
supports sak r S or sai d
gui de part a(ﬁ“ sai dfoﬁg erérig%‘g?%% %%rngaﬂ%%gaﬁ% con&f 'F&ié d{}éﬁ%hé%rh
state in wkantksier swodier aias impacheentpiEeomedahy sasseneedl e part to
conmuni cate the ath and t i n duction fl ow path of
sai d needl e parféjﬁg{aﬁm?ﬁgr&\r’é GBS %'é?gl §§8WP£F31§8§&‘%°5&D€ Jt p of
the air intfozhae-idrmidd awpaddmiitival bt eRzen dd Rl SRS tdf, an tdHOUgh the
i nhal atj o fr ?ﬁljllre of % user, air in said vessel 30 is inhaled fromsaid
suct i o por ofiion L1lpHqeath fon,dntreduedng eutside @in Ansagraide air

i ntroductioredsdow path, thus applying an air inpact to the freeze-dried
conposition in said vessel. 420. The dry powder inhal ation systemfor 5
transpul monary adhFHELPRIPGNL £hakr communtCa tegwAth, sakd syc&iopofibdwat i on
of : (1) a vesEeloM Y RheRaeH%e1dri ed conposition that is prepared by
freeze-drying a conpositi onll g’ cont aining ingredients in the

non- di ssol ved f orangudde hasttfor folidiwighgaid holder part in the axial

10 Vdirection of said needle part,

in a

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 tip, and retreating the

15 vessel from said needle tip to separate the stopper of the vessel
fromsaidneedle tip, and an operator that operates themechanism
part, and is 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

20 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,

and constituted such that, inastate inwhichsaid stopper

25 has been pierced by said needle part to communicate the suction
flow path and the air introduction flow path of said needle
part with the inside of said vessel and position the tip of
theairintroductionflowpathat said freeze-driedcomposition,
through the inhalation pressure of a user, air in said vessel

30 is inhaled from said suction port, and air is made to flow into




10 properties: (i) a non-powder cake-like form (ii) a disintegration index
in arange of 0. 05 to 1. 5, and (iii) a property of becomng f ine
particles having a 15 nean particle dianeter of 10 microns or less or a
fine particle fraction of 10% or nore upon receipt of an air inpact having
an air speed in a range of 1 to 300 nygec and an air flowrate 1in a range
of 17 m/sec to 15 L/sec; and (2) a device conprising a nenber capabl e of
applying said 20 air inpact to the freeze-dried conposition in said
vessel, and a nenber for discharging the powder-formfreeze-dried
conposition that has been made into fine particles. 421. The dry powder

i nhal ati on sysd evadod) Eﬁgg&&ql Qar g.rac_iLrH%jQ%hr Qtil an AGLor daﬁg'utﬂﬂé em 420,

wherein 25 the vessel housinhg t reeze-dried nposi tl sing a
freeze-dri el adiadr ¢opaat rhcngha ﬁrrarcgdeedidsﬂ oebmpmsit/iaon tingsaed ent .
422. The dry, vper i nhal ation systemfor transpul nonary adm nistration
accordi ng to |tem 420, wherein 30 the air speed is 1 to 250 msec. 71 423.

The dry powder i ndzdl.atiThie €iyst powler ihhalspubALEREYerdFdNi stration
accord|15ng to item 420, wherein the air flowrate is 20 m/sec to 10 L/sec.

5 (5) Trans % Afeipisreathen HstForkng: Eeehten dfdnt REANY A t her
provi des a ddm&{aﬂlrmp@rfy adm ni stration nethod conprising making a
freeze-dried conposition in a non-powder forminto fine particles suitable
for transpul monarllJadrivessal heusingta threezemdritdusemposdix {enithaists at i on)

and admi ni %ﬂﬂd}%& I?% rf‘?:%‘élz@—ﬁg'yﬁ{qspgr 35}118851t10n 1liguid containing

ingredients in the non-dissolved form, and has the following
10 properties:
(i) a non-powder cake-like form,
(ii) a disintegration index in a range of 0.05 to 1.5,
and
(1ii) a property of becoming fine particles having a
15 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 300 m/sec and an air flow rate
in a range of 17 ml/sec to 15 L/sec; and
(2) a device comprising a member capable of applying said
20 air impact to the freeze-dried composition in said vessel, and
a member for discharging the powder-form freeze-dried
composition that has been made into fine particles.
421. The dry powder inhalation system for
transpulmonary administration according to item 420, wherein
25 the vessel housing the freeze-dried composition housing a
freeze-dried composition containing a single dose of active
ingredient.
422, The dry powder inhalaticn system for
transpulmonary administration according to item 420, wherein

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




in a powder formwith fine particles by inhalation. The transpul nonary

adm ni stration nethod can be carried out using the dry powder inhal ation
system for transpul nonary admnistration of the present invention
described in detail 15 in the section (4), and preferably using the dry
powder inhalation systemfor transpulygonary adm nistration conprising the
vessel which houses the freeze-dried conposition of the present invention
described in detail in the section (1), which is prepared by freeze-drying
the conposition liquid containing 20 ingredients in the non-dissolved form
and a dry powder inhaler described in the section (3). The transpul nonary

adm ni stration nmejod he ﬂfese t _dJdnvention.enconpasses.the specific
enbodi ments defined | nQIE E]';e f ol ovm'rbr?gdl Fens A1P5185100 tﬁgﬁgﬁrﬂl noﬁ%’?y
adni ni st r at toanspinehac sdmisisg ratlsh ioccofdiary ¢oldi tefl 42QPeRétéHn i nto

~fine partic hav a _nea rticle diameter _of 10 mcrons or less or a
fine parti Jétﬁé ?JF%C#]P%E %ﬁ@elg'%pgp Hﬁ'/éeﬁy 2Py EA§eSn air inpact having 30
an air speed of at least 1 nisec and an air flowrate of at 72 | east 17

m/sec to the freeze-dried conposition at the tine of use, and
adni ni St eri iy theAnRUAmenary iadmindstiratdopomeshodo a user by inhal ati on;

5 the freeze-drisde GRAANI §A0RE EPA' AL died HE8ETANLYAN-arfbriIRASKY! OF
quid containing ingredients 1n the non-di ssolved forman avi ng-t he
f ol I owi ng pﬁ@ﬁiﬁiStﬁﬁt¥qq imed hadnoroppmileingakeakike for Mreleze) draeda
ﬂ:i\s; : Eéegr ﬁ;%%%%ngﬁnoa%%nojpoweef fgzr:lrgl in]too I:i.lnlesz) pg}?%fc éss fsluri%a%ﬂat cles
for transpulmonary administration at the time of usage
10 (administration), and administering the resulting preparation
in a powder form with fine particles by inhalation. The
transpulmonary administration method can be carried out using
the dry powder inhalation system for transpulmonary
administration of the present invention described in detail
15 inthesection (4), andpreferablyusing the drypowder inhalation
system for transpulmonary administration comprising the vessel
which houses the freeze-dried composition of the present
invention described in detail in the section (1), which is
prepared by freeze-drying the composition liquid containing
20 ingredients in the non-dissolved form and a dry powder inhaler
described in the section (3).

The transpulmonary administration method of the present
invention encompasses the specific embodiments defined in the
following items:

25 501, A transpulmonary administration method
comprising:

making a freeze-dried composition into fine particles
having a mean particle diameter of 10 microns or less or a fine

particle fraction of 10% ormore by applying an air impact having

30 an air speed of at least 1 m/sec and an air flow rate of at




di aneter of 10 microns or less or a fine particle fraction of 10% or nore
upon receipt of the air inpact. 502. The transpul nonary adm ni stration

met hod according to item 501, wherein the freeze-dried conposition 15
contains a single dose of active ingredients. 503. The transpul nonary

adm ni stration method according to itgm 501, wherein the freeze-dried
conposition is housed in a vessel, and the fine particle powder are nade
using a device conprising a nmenber capable of applying the air 20 inpact to
the freeze-dried conposition in the vessel and a nenber for discharging
the resulting fine particle powder-form freeze-dried conposition out of

t he vessel. Ihe I a I pistration nethod __according to
item 503, V\#ggé}: nl—?ﬁnelfl Sl ﬁ:'téegggt %%ﬁg?%}j‘%l é e Jfoflegfe(ég?i gﬁmg
conposi ti onofsusa, témdrange of 0.05 to 1.5. 505. The transpul nonary

adm nistration nethod . according to item 503, wherein the air inpact of
(iii) is generatae%“wsa'%’r%itﬂ‘& LRSY;i Flgge%W%fp%ﬁt’t%%?stP%’dﬁFgEB 4nd an
air flow ratgedfbptinleerdtiloh;n /sec. 30 506. The transpul nonary

adm ni stration nethod 73 according to item 503, wherein the air inpact of
(iii) i® generat B Hresize-RaipArcampes ¥t pyeparadrbm faeszetdrping0

m sec and ag @hhpds P St Bl R ledfidshi : . s the, transpul nonary
admi ni stration &%thod 5 aé@%?diﬁg toEF%éhgbéiéﬁﬁﬁggéiﬁgt %Eair I mpact of
(iii) is geerrdissolyediforimend aviag theeddldbwangl paepetti®sec and an
air flowrate of lleast_ 20 m /sec. 508. The transpul nonary adm nistration
net hod accordi ng b haf%n% , P\ﬂ‘i@% i ﬁafa(ﬁéléﬁ FRF%ct of (iii) is 10
generated by air fhiaV) rpsara alisispeedatfioat ihaast of 0le8CodNdore, and

10 (1ii) 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 thé air impact.
502, The transpulmonary administration method
according to item 501, wherein the freeze-dried composition
15 contains a single dose of active ingredients.
503. The transpulmonary administration method
' 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 a member capable of applying the air
20 impact to the freeze~dried composition in the vessel and amember
for discharging the resulting fine particle powder-form
freeze-dried composition out of the vessel.
504, The transpulmonary administration method
according to item 503, wherein the disintegration index of the
25 freeze-dried composition is in the range of 0.05 to 1.5.
505. The transpulmonary administration method
according to item 503, wherein the air impact of (iii) is
generated by air having an air speed of at least 2 m/sec and
an air flow rate of at least 17 ml/sec.

30 506. The transpulmonary administration method




an air flowrate in a range of 17 m/sec to 15 L/sec. 509. The

transpul nonary adm nistration nmethod according to item 503, wherein the
freeze-dried conposition contains a | ow nol ecul ar-weight drug as the
active ingredient. 15 510. The transpul nonary adm nistration nethod
according to item 503, wherein the frggze-dried conposition contains a

hi gh- nol ecul ar-wei ght drug such as a protein, a nucleic acid or the |ike
as the active ingredient. 511. The transpul nonary adm ni stration nethod 20
according to item 503, wherein the freeze-dried conposition contains a
nucleic acid as the active ingredient with held in the holder. 512. The

t ranspul mongky,AgHR oSt rafd t according.to.item 509, wherein the
freeze-drie c%rrpos t?%nﬂ%n%ﬁ't Mesr%lrr o} h%?%%d'&?q%i t(:bJrﬁg % the
active ingrecheratedrny atid dastingnansalecipded rnmd hangeovE ¢ovsi 300 ng of

amno acid di peptides,. tripeptides, and saccharides as a carrier. 513.
The transpu ® %rvﬁicﬁ'ﬂ i é‘[‘ﬁ“};ﬁaﬁ& REd atcd6R8ENY 7t BL/ $8%1 510, wherein the

freeze-dried conpesili e 30 a@sPulichabiyoh- BEheakREaVRLANt HetBoguch as
proteins, a 74 nucleic acid or the like asS the active ingredient, and at

| east ‘bne 3PWIRE it PNHhupkerRinitigy ir abmPrcticots(11) pbpti des,
tripepti desgeﬁé%%%%‘igeﬁaég?ﬁ &d e rs&e%%éof\-%gr%%}f ﬁgh?gggrgn

adm nistration method™ 5 accor gtoite eeze-%ri ed
conposi t i oman coHE of knw ardtwmvofoladc Jeastwlioghil /deag as the active ingredient,

and 20 oSt one SRLECUi [ UDMGRRCon Bk BL B OPhgBAS A 10
10 515. Theatcansing momal yermd$83) Silieté N td hath impact of (iii) is
10 generated by air having an air speed of at least 1 m/sec and
an air flow rate in a range of 17 ml/sec to 15 L/sec.

509. The transpulmonary administration method
according to item 503, wherein the freeze-dried composition
contains a low-molecular-weight drug as the active ingredient.

15 510. The transpulmonary administration method
according to item 503, wherein the freeze-dried composition
contains a high-molecular-weight drug such as a protein, a
nucleic acid or the like as the active ingredient.

511. The traﬁspulmonary administration method

20 according to item 503, wherein the freeze-dried composition
contains a nucleic acid as the active ingredient with held in
the holder.

512. The transpulmonary administration method
according to item 509, wherein the freeze-dried composition

25 contains a 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.

513. The transpulmonary administration method
according to item 510, wherein the freeze-dried composition

30 contains a high-molecular-weight drug such as proteins, a




according to item 513, wherein the freeze-dried conposition contains a

hi gh- nol ecul ar-wei ght drug such as proteins, a nucleic acid or the like as
the active ingredient, and at | east one selected fromthe group consisting
of hydrophobic am no 15 acids, hydrophobic di peptides, and hydrophobic
tripeptides as the carrier. 516. The gty anspul nonary adm ni strati on nethod
according to item 503, wherein the freeze-dried conposition is a

wat er - sol ubl e conposition. 20 517. The transpul nonary adm nistration nethod
~according to item 503, being a nethod of making into fine particles and
admi ni stering such that the fine particles have a mean particle dianeter

of 5 mcrongulieifssi@d INEs ALt Lacgtion 2Q% or re, 25 518.
The transpullrlmngry a&%%]?gheaﬁ}g%a%e %gcftgig%olrncﬁrr?g&jte&qﬁ't 8“9%8_3,%3% ng the
dry powder $Ph#éalselegftert efwonB0ther diilips hevmsistime sectamin®f atidsPry

powder i nha . 1 he device., 519. ¥E€ transpul nonary adm nistration

met hod 30 g%%%ﬁéd}%égst ot]fjtpe?ﬁets S & s@ﬁ’é’hﬂgﬁdﬁﬁvﬁ@rai FfREFERTof item 75
309 shown in the 5b¢ii arhef (addpalposder | NRakehidsrhieofdeVi f8tho@20. The
transp nDnar% agnlnlstratlon met hod according to item 503, wherein the

freeze-Uri et 9t tefas 12newhere sy e fussaeridadeds compopitien
non- powder &8kealika ffMollddu S R LReiLapge of
0.05 to 1.5 and (ii1) beconss aiE:ee&gg;tﬁ%l*gggéﬁ%\%Qn%tg&énéghggg%{aﬁgre
di aneter ofan@ mtcrkanstoronessedecield nkrqmar thel griouactcamsidtind aH% or

more upon rﬁ?&%&ﬂﬂﬁbfﬁ‘E%ﬁiﬂ@paﬁéiggyinﬂyggogﬁébfgeegipeptides, and
hydrophobic tripeptides as the carrier.

10 515. The transpulmonary administration method
according to item 513, wherein the freeze-dried composition
contains a high-molecular-weight drug such as proteins, a
nucleic acid or the like as the active ingredient, and at least
one selected from the group consisting of hydrophobic amino

15 acids, hydrophobic dipeptides, and hydrophobic tripeptides as
the carrier.

516. The transpulmonary administration method
according to item 503, wherein the freeze-dried composition
is a water-soluble composition.

20 517. The transpulmonary administration method
according to item 503, being a method of making into fine
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.

25 518. The transpulmonary administration method
according to item 503, using the dry powder inhaler of item
301 or 302 shown in the section of (1) Dry powder inhaler as
the device.

519. The transpulmonary administration method

30 according to item 518, using the dry powder inhaler of item




in arange of 1 to 300 msec and an air flowrate in a range of 17 nl/sec
to 15 L/sec, and the fine particles are nmade using a dry powder i nhaler
conprising a nmenber capable of applying said air inpact to the 15
freeze-dried conposition in the vessel and a nenber for discharging the
resulting fine particle powder-form fikeeze-dried conposition out of the
vessel . 521. The transpul nonary adm ni stration nethod according to item
520, wherein the air speed is 1 to 250 msec. 20 522. The transpul nonary
adm ni stration nmethod according to item 520, wherein the air flowrate is
20 mM/sec to 10 L/sec. (6) Use of a freeze-dried conposition for

t ranspul non L0 : | ' lation I resent. ingvention also
provi des usgé%fs hé%?ﬁ@%%}a?@%bﬂ&f %LB?? %’%(ﬁeralrrllo%f?)ﬁﬁre%h% @?H’?%F t he
transpul nonary &iRf ni Stheattiramspplmohakgt adninTherastorNGetHodses t he

specific e Loents defined [n the follgwing itens: 30 601. Use of a
freeze-dri e%p‘ggrﬁ%%‘%% ﬁiooﬂ‘tfag'r g9é { YREEDR rrﬁ'f?alf\%eﬁﬁﬁi‘ﬂir&?fiaﬂ’ﬁﬂ°ﬁiftlon

i nhal ati on, hasetie efkralimf propRegiikisQn prepared by freeze-drying a
corrposistt ion liquid containing ingredients in the non-dissolved formand
havi ng The fol | owi h¢)pPBfeft ier-Pawdes orke olikn-fsowtler cake-like form
(i) has a disintegialinis indexinte0-0810h & 131d rbhddloPpe8To80" I Ne
particles having a nean particle dianmeter o m crons-or 1ess or a fine
particle frhci @rdf 10% or nore upon receipt of an air inpact having an
ow.rate of at st. 17

M se6. - and bei G Tot TS B PREGiFiRE BATLRS) B<fhati ReFEEME rean
diameter of 10 microns or less or a fine particle fraction of
10 10% or more upon receiving an air impact having an air speed
in a range of 1 to 300 m/sec and an air flow rate in a range
of 17 ml/sec to 15 L/sec,
and the fine particles are made using a dry powder inhaler
comprising a member capable of applying said air impact to the
15 freeze-dried composition in the vessel and a member for
discharging the resulting fine particle powder-form
freeze-dried composition out of the vessel.
521. The transpulmonary administration method
according to item 520, wherein the air speed is 1 to 250 m/sec.
20 522. The transpulmonary administration method

according to item 520, wherein the air flow rate is 20 ml/sec
to 10 L/sec.

(6) Use of a freeze-dried composition for transpulmonary
25 administration by inhalation
The present invention also provides use of a freeze-dried
composition in a non-powder form for the transpulmonary
administrationbyinhalation. Theuse encompasses the specific
embodiments defined in the following items:

30 601. Use of a freeze-dried composition for




particle dianeter or said fine particle fraction. 602. The use of a
freeze-dried conposition for transpul nonary adm nistration according to
item 601, wherein 15 the freeze-dried conposition contains the active
ingredient of a single dose. 603. The use of a freeze-dried conposition
~for transpul nonary adm nistration acggding to item 601, wherein the
freeze-dried conposition is housed in a vessel, and the 20 fine particles
are made using a device conprising a nmenber capable of applying the air
inpact to the freeze-dried conposition in the vessel and a nenber for

di scharging the resulting fine particle powler-formfreeze-dried

conposi ti ongr@fkp@imdl eé&ﬁini%l.ﬁ:aacq_%nt -r[&fl'l’;%%l%ftl% freeze-dried

conposition for “transpul nonary mnis ion accorgrng to item 603,
wherei n the disi bhediraezer dnigdxcafipddict fore prepdriedchE dreesetdeging in

the range o 0,1 5 605 . The use of a freeze-dried conposition for

30 transpul%Dgggéoéhﬁ%%ﬁs++%H%QNF%ﬁ§§ﬁ9ﬁnﬁb1P§rﬁﬁéﬁpg53} Bfein 77 the

freeze-dri edoneapssolved beadrmd fHavanarthes Fe3 16aM g0 paopBRRNleparticl e

dianete% of 10 nicgons or less or a fine particle fraction of 10% or nore
ei vi ng {d&n

upon re Pf PnPaBrPAYIPRgCAkR-bike shsate of at |east 2 misec and
an air flow rayqigf nat abah8atedZablosornad0ir NRISE Hord f bagze- dri ed

conposition for transpul monary adm nistration according to i'tem 603,
wherein the fAddidhaqomeschbinppartbelesboringfameappatiicks dianetgra nean

Dot b oo OelE el 1Ay O beatedpfr O MU I hpackien of
1 to 300 mmerearpbraregiaiptd oW ant&ir impact having an air speed of at

10 least 1 m/sec and an air flow rate of at least 17 ml/sec,
and being used by forming into fine particles having said mean
particle diameter or said fine particle fraction.

602. The use of a freeze-dried composition for
transpulmonary administration according to item 601, wherein

15 ‘the freeze-dried composition contains the active ingredient
of a single dose.

603. The use of a freeze-dried composition for
transpulmonary administration according to item 601, wherein
the freeze-dried compositioh is housed in a vessel, and the

20 fine particles are made using a device comprising a member
capable of applying the air impact to the freeze-dried
composition in the vessel and a member for discharging the
resulting fine particle powder-form freeze-dried composition
out of the vessel.

25 604. The use of a freeze-dried composition for
transpulmonary administration according to item 603, wherein
the disintegration index of the freeze-dried composition is
in the range of 0.05 to 1.5,

605. The use of a freeze-dried composition for

30 transpulmonary administration according toc item 603, wherein




of at least 17 m/sec. 607. The use of a freeze-dried conposition for
transpul nonary adm ni stration according to item 603, wherein 15 the
freeze-dried conposition becones fine particles having a nean particle
dianeter of 10 microns or less or a fine particle fraction of 10% or nore
upon receiving an air inpact having &% air speed of at least 1 m sec and
an air flowrate of at least 20 nm/sec. 20 608. The use of a freeze-dried
conposition for transpul nonary adm nistration according to item 603,
wherein the freeze-dried conposition becones fine particles having a nean
particle diameter of 10 mcrons or less or a fine particle fraction of 10%

or nore upo L Vo) - L ' 5 ' f ast 1
i sec and ana £ b AR LonpBRIE oMot e Br P RER Bavingof ™ T
use of a freean-phttddlecodpasetenwptf b0 micranspart dweargr adfing phrakicha

according tg._l| 03 erein the freeze-drjed conposition becones fine
particleg h§5%%ggg§§6fﬁgg%cﬁhppfglgpaPaﬁﬁ?%?ViﬁgEFQﬂ ADPGEY) BEYIBE 4 fine

particle 78ahrattispesad cX)WtONeHRLE 2UNPBetCERE VAG AN MAidy ARaCLs §10. The
use of frgeze-ﬁiied ﬁ%%gosition for transpul nonary adm nistration
according t eRFE 608L rein the freeze-dried conposition contains a

| ow- ol ecul ar-wei ghg. STKE UGistS LS ACt {¥Ee DSl eNlso 1 513G USSrOf a

freeze-dried conposition for transpul nonary adm nistration according to
item 603, WRERBSRUlReRAYY @didndsitaatdonpasterding dot item 03, wherein

ChO" o) ol AL ey B Lo BABUChEFFLBERE B 1,

mean particle diameter of 10 microns or less or a fine particle

10 fraction of 10% or more upon receiving an air impact having

' an air speed in a range of 1 to 300 m/sec and an air flow rate
of at least 17 ml/sec.

607. The use of a freeze-dried composition for

transpulmonary administration according to item 603, wherein

15 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 receiving an air impact having
an air speed of at least 1 m/sec and an air flow rate of at
least 20 ml/sec.

20 608. The use of a freeze-dried composition . for
transpulmonary administration according to item 603, 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 receiving an air impact having

25 an air speed of at least 1 m/sec and an air flow rate in a range
of 17 ml/sec to 15 L/sec.

609. The use of a freeze-dried composition £for

transpulmonary administration according to item 603, wherein
the freeze-dried composition becomes fine particles having a

30 mean particle diameter of 5 microns or less or a fine particle




transpul nonary adm ni stration according to item 603, wherein the
freeze-dried conposition contains a nucleic acid as the active ingredient
with held in the holder. 15 613. The use of a freeze-dried conposition for
transpul nonary adm ni stration according to item 610, wherein the
freeze-dried conposition contains a | ey nol ecul ar-weight drug as the
active ingredient, and at |east one selected from the group consisting of
am no acids, dipeptides, tripeptides, 20 and saccharides as a carrier.
614. The use of a freeze-dried conposition for transpul nonary

adm ni stration according to item 611, wherein the freeze-dried conposition

contains a ecHl such as_a protein cleic acid or
the like asf¥ﬁ§t£€%|§/€ %55 [ ng% eﬁ‘{p gcgtlvf"ggs?moﬁérs@m%?gd fromthe
group consisting 6b®. arffhe acieds pfdi aepfrm difiqiepldoitpesikidnsagehar i des
as a carrigr,. %aél The use qf .a frgeze dried, conposition for

transpul nonary MR AABAPACESPAEIARY FFLITR ARG ES, 1H#R 693, wherehn
freeze-dri emecﬂmd-ld&aeao&rapwlﬁdxpwbmh@ﬁgl@aoweknamecwaétuglaﬁtt he
active ngrgdl ent, and at | east one selected from the group consisting of

hydr ophdbi ¢ n%sa'élF%i§°W{ﬁ optesiddiendi.pept i des, and hydr ophobi c
tripeptides as thggarrpgd . K6 oFhegusg. g, zéa I_reeefg fq)l;n\lﬁngﬁgggos#)l on for

5 transpul nonary adm ni stration accordl ng erein
freeze-dri ebranspobnrenany @@mﬂaastrgthogmmmﬂgartometqhtsoair whesdth as
pr ot ei ns, a l.i.ke as the act redient, and a

| east one sé ﬁ[‘%%tE gg%fa r %9 cogn:b%lfﬁ‘t&(?ﬁ‘scf%rﬁéﬁdjs %#‘WGF‘B ﬁﬁﬂhéraﬁ?ﬁghﬁm ds,
hydr ophobi cddigeuichdas praneink) #yticdeliebacid brpeRsildee as tHwasdivber .

617. TJJ_Ba uslené)éedaleﬂteeze dried conposition for

612. The use of a freeze-dried composition for
transpulmonary administration according to item 603, wherein
the freeze-dried composition contains a nucleic acid as the
activg ingredient with held in the holder.

15 613. The use of a freeze-dried composition for
transpulmonary administration according to item 610, wherein
the freeze-dried composition contains a low-molecular-weight
drug as the active ingredient, and at least one selected from
the group consisting of amino acids, dipeptides, tripeptides,

20 and saccharides as a carrier.

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

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

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

30 the freeze-dried composition contains a low-molecular-weight




transpul nonary adm ni stration according.to item 603, wherein the
freeze-dried conposition is a water-sol uble conposition. 618. The use of a
freeze-dried conposition for 15 transpul nonary adm nistration according to
item 603, using the dry powder inhaler of item 301 or 302 shown in the
section of (3) Dry powder inhaler as-+ighe device. 619. The use of a
freeze-dried conposition for transpul nonary adm nistration according to
item 618, using the 20 dry powder inhaler of item 109 shown in the section
of (3) Dry powder inhaler as the device. 620. The use of a freeze-dried
conposition for transpul nonary adm nistration according to item 603,

N oo (1 rty W87 endl 4861 70 TRt iARctNald 4o 1BRERAEE dbh JIBEZER Y| 9 29
a conposition Tiquid contalning ingredi‘ents Th thé hon-di ssol ved Torm and
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has a disin ' I ndex .in.a range Qf 0.05.to 1.5, _and 30, (iii) becones
fine parti c{iggéﬁg%(?%%' a&n&éahry dprac}ql}ogﬂ.g %6%’@8%%98? 8f tBenfeFbh&or | ess or
a fine particle f6b61i arhef usk0%@" HOr EréWas- drS Pleotipodl tabh | FACT

havi ng %n a%lr_ sgee in arange of 1 to 300 nfsec and an air flowrate in a
range Df 17°APTRRUMQRAEH strafigni3cerding 4ot i tem S ld.ewhareinsi ng a
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of hydrophobic amino acids, hydrophobic dipeptides, and
10 hydrophobic tripeptides as the carrier.
617. The use of a freeze-dried composition for
transpulmonary administration according . to item 603, wherein
the freeze-dried composition is a water-soluble composition.
618. The use of a freeze-dried composition for
15 ‘transpulmonary administration according to item 603, using the
dry powder inhaler of item 301 or 302 shown in the section of
(3) Dry powder inhaler as the device.
619. The use of a freeze-dried composition for
transpulmonary administration according to item 618, using the
20 dry powder inhaler of item 109 shown in the section of (3) Dry
'powder inhaler as the device.
620. The use of a freeze-dried composition for
transpulmonary administration according to item 603, wherein
the freeze-dried compositionwhich is preparedby freeze-drying
25 a composition liquid containing ingredients in the
non-dissolved form and has the following properties:
(i) has a non-powder cake-like form,
(ii) has a disintegration index in a range of 0.05 to
1.5, and

30 {iii) becomes fine particles having a mean particle




the air speed is 1 to 250 msec. 622. The use of a freeze-dried conposition
In transpul nonary adm nistration according to item 620, wherein 15 the
air flowrate is 20 m/sec to 10 L/sec. (7) Use of a freeze-dried
conposition for manufacture of a dry powdered preparation for

transpul nonary adm ni stration by inhglpation 20 Furthernore, the present

I nvention provides use of a freeze-dried conposition in a non-powder form
for manufacture of a dry powdered preparation f or transpul nonary

adm nistration by inhalation. The use enconpasses the specific enbodi nents
defined in the following itens: 25 701. Use of a freeze-dried conposition

for mnuf acalisierof o dVnPOREIR! S BLERNAY S4aLYaldANRDULIBIBLK or

adm nistration by inhalation, the freeze-

foll owi ng }PHEar mogs: upon (Tecqipdpafean i nepaetdiyvheg arc aipospéedn
liquid 81 containi i edi e I . the non-di ssolved farm, Ii)has a
non- powder %lgk%-%% P%?%] g?l ﬁ§ “f'&secaa&] Pht ﬁg’Fa‘%}% qaﬁd’e%no% RS or
nore, and ¢£fv17heltwes fo NS gandades| es having a nmean particle 5 dianeter

of 10 'cronsdor less or a fine particle fraction of 10% or nore upon

recei pt° of 3 ar?® g PHEICHESaAT s Padpetiingfa eViegsFOIPRISERIaRd an
air f1ow rahémodr Bageasl of by yatty nd Wi LIBACHSES fhe ERLERBOakILE fine
particles having said nean particle dianeter or sai I ne particle
fracti on at®?mee$ikion 1in gthe swesspd? anthe meebelr fofr dégchdrgbugctheosi ti on

For manuf agd i £t g 21800V pRAVEST € oRiaBRAER L d e 1AL ULIBIZ Yion
out of the vessel.

10 621. The use of a freeze-dried composition in
transpulmonary administration according to item 620, wherein
the air speed is 1 to 250 m/sec.

622. The use of a freeze-dried composition in
transpulmonary administration according to item 620, wherein

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

(7) Use of a freeze-dried composition for manufacture of a dry
powdered preparation for transpulmonary administration by
inhalation

20 Furthermore, the present invention provides use of a
freeze-dried composition in a non-powder form for manufacture
of adrypowdered preparation for transpulmonary administration
by inhalation. The use encompasses the specific embodiments
defined in the following items:

25 701. Use of a freeze-dried composition for manufacture
of adrypowderedpreparation for transpulmonary administration
by inhalation,

the freeze-dried composition having the following
properties: '

30 (i) prepared by freeze-drying a composition liguid




adm ni stration according to item 701, wherein the freeze-dried conposition
contains the active ingredient of a single dose. 15 703. The use of a
freeze-dried conposition for nanufacture of a dry powdered preparation for
transpul nonary admnistration according to item 701, wherein the

di sintegration index of the freeze-drigad conposition is in the range of
0.05 to 1.5. 20 704. The use of a freeze-dried conposition for nmanufacture
of a dry powdered preparation for transpul nronary adm nistration according
to item 701, wherein the freeze-dried conposition becones fine particles
having a nean particle dianmeter of 10 mcrons or less or a fine particle

fraction of cggtggﬁiﬂz)é r%ﬂs)ghee&i d g eit@:;el fbnd tiggé#rg?afanjﬁuavi ng an air

speed of at |east ec and an alr oW ra east 17 m/sec.
705. The use of a flideimxd@d edvrcpowdert cakef bikenfofmct ure of a dry

powder ed preparation f.ar.transpul.mnary . .admnistration_according to item
701, wherein the fr(gigalzlg- GePed %%%%é:ﬁppoﬁn%%‘éﬁeg'??r%r B‘éi’rrfai'p?‘ég havi ng
a mean particle 82 ({divindedforfs ¥An¥ @adtdcles! Aegifg a4 hbAR partiele

fraction of _.10% or nore u:gon recei PLt of an air inpact having an air speed
in a rahge $Ha8eter Ko 1R _LeTong o lese ¢F dwfinedpartigle £xaction of /sec. 5

706. The usgo®fomd mor@cdpoflld&sk GAMReShh | Kt fifactBRMy 864 WiE ‘ﬁ%i gpdLy

powder ed prg.gar ation for transpul nonary adm fistration according to item
701, wher ei ®f tAfe lppstdemdsiecdand @mpasrtflmw batenes afti heaphrlth mlésehavi ng a
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702. 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 contains the active ingredient of a single dose.

15 703. The use of a freeze-dried composition for
manufacture of a dry powdered preparation for transpulmonary
administration according to item 701, wherein the
disintegration index of the freeze-dried composition is in the
range of 0.05 to 1.5.

20 _ 704. 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 becomes fine particles having a mean particle
diameter of 10 microns or less or a fine particle fraction of

25 10% or more upon receipt of an air impact having an air speed
of at least 2 m/sec and an air flow rate of at least 17 ml/sec.

705. 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

30 composition becomes fine particles having a mean particle




manuf acture of a dry powdered preparation for transpul nonary

adm ni stration according to item 701, wherein the freeze-dried 15
conposition becones fine particles having 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 ggt least 1 msec and an air flowrate
in arange of 17 m/sec to 15 L/sec. 20 708. The use of a freeze-dried
conposition for manufacture of a dry powdered preparation for

transpul nonary admnistration according to item 701, wherein the
freeze-dried conposition becones fine particles having a nmean particle

di anet er of g5, ' rticle fraction_of .25 20% or
or e upon 1 Sabro ot A T T e, 985, ShimkERaE apf e actitac
conposi ti onl®bror memef aponineeaiipt dfyapaiicirgaptcliardidg eh GOF speed

transpul nonary. _adm ni strati according to item 701, wherein the
freeze-dri e%[‘ oIS f’f%o{]%'too%{& i SﬁcI%'ggrﬂﬂ 8dy S1overafif ofr 85 Yeash active
30 ingredi eb? .mBBsad0. The use of a freeze-dried conposition for

manufacture of a dry powdered preparation for transpul nonary
admi ni stration act®?di i o Us€enP¥o1a vFkgesardnied r sempogiitadn cHPMositi on

cont ai NS a sl dOHGE! OB aVED o el SPEDD 8% £1 6% Yot BRandpftifbehfy aci d of

the like as an active ingredi'ent. 711.”The use a freeze-drie
conposi t i ondminigiratian acconfing doyl prmdel ewherejar die fneépe-dried
wherein t

froosondr eRoftilc HIAAEy FOFET burb1eled IHBE 2 SR, PoEPERLF edi on
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of at least 1 m/sec and an air flow rate of at least 20 ml/sec.

707. The use of a freeze-dried composition for
manufacture of a dry7powdered.preparation for transpulmonary
administration according to item 701, wherein the freeze-dried

15 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 speed
of at least 1 m/sec and an air flow rate in a range of 17 ml/sec
to 15 L/sec. '

20 708. 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 becomes fine particles having a mean particle
diameter of 5 microns or less or a fine particle fraction of

25 20% or more upon receipt of an air impact.

709. The use of a freeze-dried composition for
manufacture of a dry powdered preparation for transpulmonary
ad;ninistration according to item 701, wherein the freeze-dried
composition contains a low-molecular-weight drug as an active

30 . ingredient.




adm ni stration according to item 701, wherein the freeze-dried conposition
contains a | ow nol ecul ar-wei ght drug as the active 15 ingredient, and at

| east one selected fromthe group consisting of amno acids, dipeptides,
tripeptides, and saccharides as a carrier. 713. The use of a freeze-dried
conposition for manufacture of a dry gypowdered preparation for

transpul nonary 20 adm nistration according to item 710, wherein the
freeze-dried conposition contains a high-nol ecul ar-wei ght drug such as
proteins, a nucleic acid or the like as the active ingredient, and at

| east one selected fromthe group consisting of amno acids, dipeptides,

tri peptides, and chapl de s a.carrigr. 25 714. The use of a
freeze-dried connggt i gir;lﬁ?oﬁm%nar?gf alt uf’ée%’fe%{;]ajr?}i p&SRERPER L hPBpafAFi on for
t ranspul non@agufadhine i at 4oy e HAgréparheivd kbr Wrahepa1hbRa

freeze-drie co sition contains a | ownol ecul ar-wei ght drug as the
active i nggéﬂ%ﬁﬂ?&%ﬁwwcwﬁwsﬁe teemdPdd Whﬁﬁﬂjﬁh@gﬁi%aszgoﬂ{ii-%@i ng 30

of hydr ophobbmpesi toRCtéstalysr 2PhoBhCmdi PERE bASTe 1 ySEaphehi ¢
tripeptjides as the carrier. 715. TheBusrél of a Jflr ee%%%?i%ﬁu%ogn%%gﬁ?on for

manuf ac? ur ePTBECINS, 2 PURdELeaGvEpar Hhe cHikeast anrespulveoangyedient .

adm ni stration aggprdi t Qddd eme713, [n-the. freeze-dri.ed conposition
5 contains a hi gh-nol ecul ar QIV\éleei gﬁ? d%ug’)f\}'s]%% adsé%er%t eclor'{'?fjsé'tlﬁacl g{’% acid
or the |ikemasufaeture iofeai dyy esiveteiredapdeparbatash fomeraakpaladnirem t he
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transp monary, ﬁg{g ni'gttrl?et ihooridaccor ding to item 701, wherein the
freeze-dri e er.

712. 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 contains a low-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,
713. The use of a freeze-dried composition for
manufacture of a dry powdered preparation for transpulmonary
20 administration according to item 710, wherein the freeze-dried
composition contains a high-molecular-weight drug such as
proteins, a nucleic acid 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 carrier.
25 714. 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 low-molecular-weight drug as the active
ingredient, and at least one selected from the group consisting

30 of hydrophobic amino acids, hydrophobic dipeptides, and




conposition is a water-sol uble conposition. 717. The use of a freeze-dried
conposition for 15 manufacture of a dry powdered preparation for

transpul nonary admnistration according to item 701, wherein the nean
particle diameter of the fine particles of the powdered preparation for
transpul monary adnministration is 5 mgpons or less or the fine particle
fraction of the fine particles is 20% or nore. 20 718. The use of a
freeze-dried conposition for nanufacture of a dry powdered preparation for
transpul nonary admnistration according to item 701, wherein the
freeze-dried conposition is housed in a vessel, and the fine particles are

prepared by. | device ¢ I Si_ng menber for applying 25 a prescribed
air inpact ?%&H’ﬁh rle%zteﬁﬁﬁﬁp%(?nﬁ‘&sitﬁeoﬁaﬁﬁﬁgﬁd in the vessel and a
nmenber for di scha7ps nphé heeoFui tédre fdred Gaipd £ 18 ROPEeRah@f & ture
freeze-dried_conposition out of thevessel. 719. The use of a freeze-dried

conposi t i on®f STV RAMACRaA PEERAT AL in L OB fHareBU breRaFyadnini gkration

t ranspul Nnongédor@h i Ni&ded 3t10N g el | ndeyn | nhal er
85 according toriteg% 301 or 302 shomﬁ&‘i%%mt e s]éctéléloﬁdfojf’%%mﬁg% pol\lAder
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using the ftisezeasitiqr, conposition having the follow ng properties: (i)

pr eparleod by fr eez_)eiGd‘rlerflge auCS%ITp8%I téonleégzuel—cjiried composition for
manufacture of a dry powdered preparation for transpulmonary
administration according to item 701, wherein the freeze-dried
composition is a water-soluble composition.

717. The use of a freeze-dried composition for

15 manufacture of a dry powdered preparation for transpulmonary
administration according to item 701, 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 fraction of the fine particles is 20% or more.

20 718. 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 vessel, and the fine particles are
prepared by using a device comprising a member for applying

25 a prescribed air impact to the freeze-dried composition housed
in the vessel and a member for discharging the resulting fine
particlepowder formfreeze-dried compositionoutof thevessel.

719, The use of a freeze-dried composition for
manufacture of a dry powdered preparation for transpulmonary

30 administration of item 718, using the dry powder inhaler




containing ingredients in the non-dissolved form (ii)has a non-powder
cake-like form 15 (iii) has a disintegration index in a range of 0.05 to
1.5, and (iv) becones fine particles having a nean particle dianeter of 10
mcrons or less or a fine particle fraction of 10% or nore upon receiving
an air inpact having an air speed 20 igg a range of 1 to 300 msec and an
air flowrate in a range of 17 ml/sec to 15 L/sec. 722. The use of a
freeze-dried conposition for nanufacture of a powdered preparation for
transpul nonary admnistration according to item 721, wherein the air speed
25 is 1 to 250 msec. 723. The use of a freeze-dried conposition for

manuf act ur e er r rati for transpul nonary admpistration
accordi ng t%&lg?g?nf%o \%I%gﬁ'eﬁﬁ?t% :'gc{hr F?’(?\Wnr é’f‘egh‘? SRy §’%c(? Y L/ sec.
30 86 (8) |pewdér ainltdl®xsidd ahd igeiidecont ai ning i ngredients in the

non-di ssol ved form for manufacture of a freeze-dried powdered conposition
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manuf act ur easfthe dewbre- dri ed conposition, a preparation nethod thereof, a

721. The use of a freeze-dried composition for
manufacture of a dry powdered preparafion for transpulmonary

10 administration according to item 701, using the freeze-dried
composition having the following properties:

(1)} prepared by freeze-drying a composition liquid

containing ingredients in the non-dissclved form,

(ii)has a non-powder cake-like form,

15 (iii) has a disintegration index in a range of 0.05 to
1.5, and

(iv) becomes 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

20 in a range of 1 to 300 m/sec and an air flow rate in a range
of 17 ml/sec to 15 L/sec.

722. The use of a freeze-dried composition for
manufacture of a powdered preparation for transpulmonary
administration according to item 721, wherein the air speed

25 is 1 to 250 m/sec.

723. The wuse of a freeze-dried composition for
manufacture of a powdered preparation for transpulmonary
administration according to item 721, wherein the air flow rate
is 20 ml/sec to 10 L/sec.

30




preparation nethod of a freeze-dried conposition using the sane, a nethod
of using the freeze-dried conposition obtained (a 15 preparation nethod of
a freeze-dried preparation for transpul nonary adm nistration) are as
described in the above. EXAMPLE 20 Following is a detail ed description of
the present invention, citing exanpl g however, the present invention is
not limted to these exanples. In the foll ow ng exanples, the _

di sintegration index of the non-powder-formfreeze-dried conposition
(freeze-dried 25 cake) of the present invention, and the fine particle
fraction (%, which is an indicator for evaluating the delivery into the

| ungs of th r rati.qn produced, were calculated jn
nocor dance §81n REBES PPRERRLAN JaR AL ER e FngfoaTen it iy s on
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(freeze-dri §8™RE %E,O%n O%gi PLERFANE BariTedPEWAeTt RreRFHAtiP® sk®bnds at

3, 000 rpm tshAgpalmond O Bddmidia-Mvs@n NS-8 (manufactured by Pasolina).
The m xture obtained is put 5 into a W cell (manufactured by Shinmadzu G.C
Center)®of opticaFurikermorsgtthe pReasdt citvantiiqmrelateshta @riseand t hen
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10 It should be noted that the composition in the
non-dissolved form containing ingredients for manufacture of
a freeze-dried composition, a preparation method thereof, a
preparationmethodof afreeze-driedcompositionusingthe same,
a method of using the freeze-dried composition obtained (a
15 ' preparation method of a freeze-dried preparation for

transpulmonary administration) are as described in the above.
EXAMPLE

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

In the following examples, the disintegration index of
the non-powder-form freeze-dried composition (freeze-dried

25 cake) of the present invention, and the fine particle fraction
(%), which is an indicator for evaluating the delivery into
the lungs of the dry powdered preparation produced, were
calculated in accordance with the following methods.
{Calculation of disintegration index)

30 1.0 ml of n-hexane is instilled gently down the wall of




A vessel filled with the prepared non-powder-form 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 20 produced is discharged directly into apparatus A (a
twin inpinger: manufactured by Coplegs UK) as nentioned in the European
Phar macopoeia (Third Edition Suppl enment 2001, pl13-115). After this, the
solvents in stage 1 and stage 2 of the apparatus are respectively
collected, and the active 25 ingredient contained in each solvent in the
stage 1 or stage 2 is assayed usi ng an appropriate met hod i n accordance

wth the t | Ient the | ed_conpos JO for
exanpl e a b¥%§sg%§§%%t %L&PPE e~ P8B§?F ?HEUGQEWB%ﬁi ‘¥(Pharm
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Zasshi, 119 S i 762 999 88 The fraction that can be expected to
be deliveref ‘T’ 0 ﬁﬁ?ﬁé‘dsl 3 t3'nz9t°q RPBURIE DA AHE- ey day haht ML gr Binet er

of particl ens- se(msatﬁfﬁtﬂdieﬁhw B4OLIR | S Ak Phrd @i ddoe TR L 0N
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the suitabiTity as an in ranspu nonary adm ni Stratiron. In the
Exanpl es an‘dutbh%tlamf/etll@(armdtes:egiiwemehehmwﬂ 1ﬂlﬂeﬂ.ﬂ]ate]:j?| at angredients

contained ip a uantitated, and the wei ght anount
of the actlve |ngr %F {ﬁ%. ]ﬁggF%bgﬁé%ﬁggmbuﬁFagdab§p?ﬁ r?ﬁ?%To rght anount
of the acti (av-24qs emlamﬁa:mﬁtetdedayommﬁtalaeut Cbapoyat#bh) anHy Rfidehe
active |ngr§€|ent confained in stage 1 and stage 2: hereinafter also 15

ref er red d@yl.ﬁy¥§¥ﬂﬂe?9% ﬁﬂehe§e$a|absatnﬁe b¥r the| ketal

formulation amount (the total amount (weight) of the active

ingredient and the carrier) is taken as the disintegration

index.

15 {Calculation of fine particle fraction)>
A vessel filled with the prepared non-powder-form
freeze-dried composition is installed into the dry powder
inhaler, and using the device a prescribed air impact is applied
on the composition, and the fine powdered preparation thus
20 produced is discharged directly into apparatus A (a twin
impinger: manufactured by Copley, UK) as mentioned in the
European Pharmacopoeia (Third Edition Supplement 2001,
pl113-115). After this, the solvents in stage 1 and stage 2
of the apparatus are respectively collected, and the active
25 ingredient contained in each 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 bioassay method or HPLC (see the report of Lucas
et al. (Pharm. Res., 15 (4), 562-569 (1998)) and the report
30 of Iida et al. (Yakugaku Zasshi, 119 (10), 752-762 (1999)}).




fraction. Mdreover, as a rule in the European Pharnmacopoeia, when using
the twin inpinger (manufactured by Copley, UK), it is 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 20 and Conparative Exanples below this
was followed. Enbodinent 1 Dry povxde\rM#anhal er (jet type 1) A description of
an enbodi nent of the jet type dry powder inhaler used in the present
invention will now be given using 25 Fig. 1. The dry powder inhaler is an
air jet type apparatus for breaking down into fine particles and
delivering into the lungs a unit or a plurality of doses of a

non- powder - -dried onmpositjon.2 hoysed at the bottomof a
vessel 1, a%gg?ogﬁi{)c&ﬁégls%ggaﬁg’e%g’épgc{:ﬁ‘gtmlﬁ?sgﬁilﬁ??eﬁlé‘l“tPIHWf)‘é’f‘ﬂSS and a
di schar ge fliewtBatp#ahhséag@n aj the Hedle R diamBebrhag pArtnbpsation
port 6 and is attached to a base end of the needle part 5, a tubular

saf ety coveF®8OVAEEdstn MifuSrartineets & -gam o8 bews ki dhehprdporthenvessel
1, and air afeﬁwaethee@ﬁ&:éa@&rtﬁat%e;g&e%' t??észsﬁgﬁa@%gbgg\eﬁg er 9
ular belTows body . An I nt ake

is manual |y operated and conprises a tu
port 125 eqBPppdd 9pnerakly paiked\thie/find paghilcie dirscidioge( fdos amédntqui pped

with a dischghrgesyal Lovi ip the bellows bady 10. - The

di scharge port 1% l?sy%t%%cﬁ%tfg%akgggﬁegy? ngmb%?i' 1@$&5¥7§&?(f6 8F fhe base
end of the #ardpbick|fow paahusdtbhgtthe settheiphty asbanalith«£Ianen €8es Wi th
the air jet th 3. B ] yving . a conpressive force to the bellows
body 10 and® hﬁé\bﬁgﬂ??e&ﬂi%‘?ﬁﬂﬁ%@%ﬁ% body 10 in a state in which the
intake valve 11 IS tHoMWangles dnaCHanferyelve EdnPAdn 88U I N

t he 15, pel | 10 is discharged into the vessel 1 fromthe discharge

port 149vi a&vl\%eg%?gv‘? dignesienisncantaired tife séoger ésandsaged 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 weight amount of the active
ingredients contained in stage 1 and stage 2: hereinafter also
15 referred to as "Stage 1 + Stage 2") to calculate fine particles
fraction. Moreover, as a rule in the European Pharmacopoeia,
when using the twin impinger (manufactured by Copley, UK}, it
is stipulated that suction is carried out at an air suction
flow rate of 60 L/min, i.e. 1 L./sec, and hence in the Examples

20 and Comparative Examples below this was followed.

Embodiment 1 Dry powder inhaler (jet type 1)

A description of an embodiment of the jet type dry powder

inhaler used in the present invention will now be given using
25  Fig. 1.

The dry powder inhaler is an air jet type apparatus for
breaking down into fine particles and delivering into the lungs
aunit or aplurality of doses of a non-powder-form freeze-dried
composition 2 housed at the bottom of a vessel 1, and compi:ises

30 a needle 5 that has an air jet flow path 3 and a discharge flow




I's rel eased, on the other hand, the bell ows body 10 expands due to the

el astic restoring force of the bellows body 10, and in a state in which

t he di scharge valve 13 is closed, the intake 20 valve 11 opens, and air is
i ntroduced into the bellows body 10. Wen using the dry powder inhaler, as
shown in Fig. 1, the vessel 1 is insgiged into the tubular safety cover 8,
and a stopper la of the vessel 1 is pierced by the needle part 5, 25 thus
comunicating the air jet flow path 3 and the discharge flow path 4 with
the inside of the vessel 1. In this state, if the bellows body 10 of the
air pressure-feeding nenber 9 is contracted to discharge air fromthe

di scharge p 14, i [ ass hrough the air jet flow path 3

and is jettggigoébu%rbgrl gm&p hékgi%en%e?ﬁéthggdﬁgsp% tlrglﬁ]éﬁdﬁﬁ‘sPPHE §

freeze- dri edn@0is @ipEsiltedoho2a ibasehendess ethe adddduepapt the ar eGBhlaRg air

I npact the f%ﬁgge-drie _@%g?osition 2 becones fine particles, which then
g

pass t hr ougR® SRS SWEEeERAE die needheRARt Saand adspnholds

di schar ged thenvessel nDal #id MLPPrledbutle IHe2adhy MBhBKS E.”E”ber 7. The
user (patient) inhales these fine particles from the i1nhalation port 6 of

the ai _r5i nt ake rre?lbb%r"’;lli/\,ﬁ@ﬁéﬁpﬁﬁ'fﬁ@dilm menien Pclegagfualily pperatedri ed
COMpoSi t1 onagaatemPel 406 #%urdled BT 1LIHOBaEY 102 U3l pLRRLI ALY -, The

materi al of the stopper t he vesse u n° t hée irmvention i s ot
limted, anddeipradwvwihthsaml igvtake falome hht andaldschmideparstetld bquippsdopper

f | . i d qd, ch , _plastic,
Ol umi e Sy Hlia A25EhANGR L 95 SRR ncUED B2 PalbSs dadielllt | o
amount i s Tee¢ dischargeqdrt?04 s attechved #6t Q&nﬁ@@tﬂ?@%@&t@ﬂbnﬁe@ , 15
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5, and communicates with the air jet flow path 3. By applying
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.
15 bellows body 10 isdischarged intothevessel 1 fromthe discharge
port 14 via the air jet flow path 3. When the compressive force
is released, on the other hand, the bellows body 10 expands
due to the elastic restoring force of the bellows body 10, and
in a state in which the discharge valve 13 is closed, the intake
20 valve 11 opens, and air is introduced into the bellows body
i0.
When using the dry powder inhaler, as shown in Fig. 1,
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,
25 thus communicating the air jet flow path 3 and the discharge
flow path 4 with the inside of the vessel 1. In this state,
if the bellows body 10 of the air pressure-feeding member 9
is contracted to discharge air from the discharge port 14, then
this air passes through the air jet flow path 3 and is jetted
30 out from the tip of the needle part 5 towards the freeze-dried -




mnm Note, however, that there is no limtation to this. The preferable
range for the bores of the air jet flow path 3 and 20 the di scharge fl ow

- path 4 varies according to the size of the vessel and so on. These bores
can be selected as appropriate froma range of 0.3 to 10 nm preferably
0.3to 7 M nore preferably 0.5 to gmm Moreover, regarding the air
pressure-feeding nenber 9, 25 the discharge anount of fine particles
required for admnistration by inhalation can be adjusted by adjusting the
speed of conpression of the bell ows body 10. Adjustnment can also be
carried out by such air jet such that nost of the freeze-dried conposition

2 is brokeng L0 f.) riicles 91 Enbodi nen ovvder i nhal er
(sel f-inhali ﬁgwteﬂgig? 2 :[A]ls?gie)lg(ﬁl p eﬁ'dna%‘?délﬁ’ te‘?rrrgﬁai]ﬁ?@ﬁﬁt(]ﬂgr éWBﬁaFmant)
of the sel fthﬁfﬁteﬂga-tqmddlcy)mpowde&.onrm&ie@omé%eﬂih@ pde iR NvhikRvVenti on
wi ||l now be ﬂl ven usi ry powder inhaler @5 shown in Fig. 2

conprises a tHER G aesspﬁﬂg°§gﬁam$&1§°§‘6‘59?oﬂ-‘?‘f 8Athat RL1EhaReediepart

i ntroducti ob a‘rid)a\r@dhhcﬂﬁrﬁédtﬂiw He iﬁﬁﬁl&tl@ﬂ‘b%&:t&i ofNshe?d Al hthRbake
menber 19 that_ has an_inhalation port 18 and conmuni cates with the suction

flow pafh 1BSMRRE 7-aj Fhe wsseel Q?é'rmt )1Dnh@1@$)ﬁhespéiineop@h@lmfenm of the
suction  L0thbomhiidyiidh ghrt ¢ d*eflkCa A in e NEMLUE] Nohdihddi cRRWICT

i nhal er, as shown in Fig. 2, the vesse |s i NSEér ed' al ar
safety covelee Qﬁﬂtlm%@ﬁﬂperfﬂ*@zﬁ dmd/eempd)sitim pl ﬂ@ﬂélb.yat‘b& needl e

Pﬁ“oduét i on Fﬁow paﬂnﬁgléﬁ%"%ﬁse?ﬁ %FH%B . 16 gl heﬁgltg’ﬁpgrst ate,
t hr ough t heoEntted atalssnlpfesaiﬂ’eeiﬁftﬁél&nhr&ﬁltlon is not 11m:|.ted, and can
10 be selected frommaterials usually used for a stopper of a vessel
forholding a drug or compound, such as rubber, plastic, aluminum
or the like.
With this jet type dry powder inhaler, the air jet amount
is set to be about 20 ml, the volume of the vessel about 5 ml,
15 the bore (diameter) of the air jet flow path 3 about 1.2 mm,
and the bore {(diameter) of the discharge flow path 4 about 1.8
mm. |
Note, however, that there is no limitation to this. The
preferable range for the bores of the air jet flow path 3 and
20 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 10 mm, preferably 0.3 to 7 mm, more
preferably 0.5 to 5 mm.
Moreover, regarding the air pressure-feeding member 9,
25 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 that most of the

freeze-dried composition 2 is broken down into fine particles.
30




(patient) , air in the vessel 1 is sucked in fromthe inhalation port 18
via the suction flow path 16, and at the sane tinme outside air flows into
the vessel 1, which is now at a negative pressure, 20 fromthe air
introduction flow path 17. At this time, the freeze-dried conposition 2 is
made into fine particles through thegir inpact acting on the freeze-dried
conposition 2, and the fine particles produced are delivered into the
user's (patient's) lungs fromthe inhalation port 18 via the suction 25
flow path 16. Moreover, with this dry powder inhaler, setting is carried
out such that nost of the freeze-dried conposition 2 is nmade into fine

particlesa{q_ H ged fro ' | oyt 8, thraugh_ one

i nhal ati on Bfiogsfiodt §( pat i @1“&%4‘{&?]5%%82%%5{5 elr%ed“}rh%etlrfcbnécyglerl?l ow
rate of one inhal Atdescnifptiba of an &dbdqiatdngn{ fitst embod3ifMenk) vMthe
preferably 0,200 L/ m nor e referably 10 to 100 L/mn, but the
st on of 't ELECHFRALEAT: Fipe e divhcToaduniemupef op the bresent
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ability of 5 the user (patient) using the device. Wth the dry powder

i nhal er® sh8WAYRANFdY- 2 CORPEAEEE uAeEIMPIRThE hawinig atvigttan Eley  of

t he user (pahktBNig ah td f S et to
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embod: hent) T6P PREPCES (9P T i Eim @ty Bovder § nhal er used i n the
present - When using the dry powder inhaler, as shown in Fig. 2,

the vessel 1 is inserted into the tubular safety cover 8, and

an stopper la of the vessel 1 is pierced by the needle part

5, thus communicat_ing the suction flow path 16 and the air

15 introduction flow path 17 with the inside of the lvessel 1. In
this state, through the inhaiation pressure of the user
(patient), air in the vessel 1 is sucked in from the inhalation
port 18 via the suction flowpath 16, and at the same time outside
air flows into the vessel 1, which is now at a negative pressure,

20 from the air introduction flow path 17. At this time, the
freeze-dried composition 2 is made into fine particles through
the air impact acting on the freeze-dried composition 2, and
the fine particles produced are delivered into the user’s
(patient’s) lungs from the inhalation port 18 wvia the suction

25 flow path 16.

Moreover, with this drypowder inhaler, settingiscarried
out such that most of the freeze-dried composition 2 is made
into fine particles and discharged from the inhalation port
18 through one inhalation of the user (patient). It is

30 considered that the air £flow rate of one inhalation of the user




invention will now be given using Fig. 3. The dry powder inhaler shown in
Fig. 3 is the sane as the jet type dry powder inhaler 20 shown in Fig. 1
with the bell ows body 10 used for pressure-feeding air renoved fromthe
connecting port 15. The discharge flow path 4 of the jet type dry powder

i nhaler of Fig. 1 corresponds to a sugjion flow path 16, the air jet flow
path 3 to an air introduction flow path 17, and the air intake member 7
having 25 the inhalation port 6 to an air intake member 19 having an

i nhal ation port 18. Wen using the self-inhaling type dry powder inhaler in
question, the main points are the sane as with the dry powder inhaler
shown in Fi o e o] ser atlent)
air in the Sgsaféeﬁ?ﬁlis'ggutgge%b?‘ﬁ?){ﬁg{m pﬁ gggﬂ%},}a atloﬂbggf 5 t he
suction fl oRrgierabdy Ehtodt0x himis abatt the destigh s Bhe sfellmnhaumnghe
vessel 1, a ati ressure, fromthe air introduction
fl ow path ;’BQTEEY rﬁoe"“'éc-%e‘"I dﬂhgggfoﬂ% § iPResents inKeRtion i medisded cles 5
t hrough t heasi appnppriaps Oid'uaedo@aaﬁﬁﬁaﬁ!ﬂm&hbhtésbﬂfhﬁwfabiﬁjt be fine
particles pL. duced (are then delivered into the wuser (patient's) Iungs from

the inh3l at F8f Y56 (PaLiend ) uging bhederirer o Witthethe dry powderdahnderone
i nhal ation ghowheinUBgy, (:Patn?'&tc)co'rﬁ V\SQeﬁf’L’L y’fﬁé‘ %}%&%ﬁ:o@% gb&%l%go
er

L/ mnute; 10 however, with the dry po
accor dance @it Ehehasersipatient) ds duegtabnt héhelsmltﬁmmtoibrmm viessgdest i on,

the vol ume gfqt Y b e bor of the
air introduct F(yr%%fnl %%vﬁg:at ?ﬁmia&@?ﬂl goﬁﬁ? ogn T AL %ﬂfl% %‘er) of
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such t free drled co sitigogn 2 is nmade into fine

partic es and ngﬁargﬁ‘a ?? ‘E% Frfh R dhalotihe; £repzsggried

composition 2 is made into fine particles and discharged from
the inhalation port 18 with virtually none left behind through

one inhalation of the user (patient).

15 Embodiment 3 Dry powder inhaler (self-inhaling type 2)

A description of an embodiment (second embodiment) of
the self-inhaling type dry powder inhaler used in the present
inventionwill nowbegivenusingFig. 3. The drypowder inhaler
shown in Fig. 3 is the same as the jet type dry powder inhaler

20 showninFig. lwith thebellows body 10 used for pressure-feeding
air removed from the connecting port 15. The discharge flow
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 flow path 17, and the air intake member 7 having

25 the 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 powder
inhaler shown in Fig. 2. Through the inhalation pressure of

30 the user (patient}, air in the vessel 1 is sucked in from the




one inhalation of the user (patient). If the self-inhaling type dry powder
I nhaler is 20 constituted in this way, then by detachably installing air
pressure-feedi ng nenber 9 such as a bellows body 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 ggan thus be used as either a
self-inhaling type or a jet type 25 as desired. Each of the above dry
powder inhalers of the present invention, regardl ess of whether it is a
self-inhaling type or a jet type, can be constituted such that it is
possible to select and set the size of the air inpact such that the 30

freeze-driedq b e s fi.ne particl of an, 94 ticl

di aneter 10 ﬁ?%ggﬁgb%rBQEES?Qggb é?gbﬁ§c§lﬁpcfgﬂg B ﬁ%@sfﬂggathﬁgs out
wi t h al npst saoeetlinét obedlde . afimFibwEAntéd Phe po¥slel 1 NRA®h is now
(self-inhalin 5 A description of an_enbodi nent (third enbodi nent)

t
of the seIFF?ﬁhéggﬁle§¢RF?ﬁ§PﬁﬁnMﬁﬁom el 8ir ykrredigiHon fdesnhpath

i nvention wihl. rrHe Eee@z¥CAruss Ronpod3tidn!Pid Gadkl thtd'rlfe ParktibiBECli Ve
vi ew sh mnagathe dr¥apomder inhaler, and Fig. 5 1s a cross section show ng

the dry>powdBFoPfARaFRe ahbrismagt prodricgd ecepmpanpimarthisd imfdew e€ction
show ng a ngedl e AL te; | rat f the.dr wder inhal er,
and (b) is a side vi é‘v%eoﬁafﬁgc%ﬁ%%ﬁ’%%d gg’él;ﬁ}e[ g?%‘f’é’,:ggi’dﬁ.o? o 10
are cross sHserofipatdentkp) almrgg £ihem opter aitriherl aifi onh@odty 1powdes i nhal er.

sucti on 11 ol Reehot8 E it TR AFF AAEErSh FroAmepARRRITEL A 4BF part
22 for hol disgra(patsett ]l is denesiangy chaahemg0okos FOURING /imhauressel 1
yia thfoho'ﬂg%eeééf %gth 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 set to about 5 ml,
the bore (diameter)} of the air introduction flow path 17 to
about 1.2 mm, and the bore {diameter) of the suction flow path
15 16 to about 1.8 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 inhalation port 18 through
ocne inhalation of the user (patient).

If the self-inhaling type dry powder inhaler is

20 constituted in this way, then by detachably installing air
pressure-feeding member 9 such as a bellows body 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

25 as desired.

Each of the above dry powder inhalers of the present
invention, regardless of whether it is a self;inhaling 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

30 freeze-dried composition becomes fine particles of mean




a guide part 23 provided in the housing chanber 20 for guiding 20 the
hol der part 22 in the axial direction of the needle part 5, and a hol der
operating part 24 for advancing and retreating the holder part 22 al ong
the guide part 23; these are all housed in a tubular housing 21. Mreover,
a nout hpi ece 32 that has a suction pag4 31 and communicates with the
suction flow path 25 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 froma
housing main body 26 in which is formed a renoval/ insertion port 25 in a
position in which the holder part 22 is retreated, 30 and a |lid 27 that

0

opens and c I i rtion rt 95 25 T lid . 27 is connected
to the hous?ﬁggﬁg%%%blogy %g gy rpgg clarhsggrg%afs aﬁEe%e\ﬂﬁﬂgg\,\}L’ T FEMS8TF i fyi ng
whet her t heleesseand1f hiss baet we eslnas P m@viedaeritnbbAgenkid 27. An

I ntroduction port 29 for introducing outside air is 5 provided in a wall
of the housing 21, and a check valve 30 is installed at the introduction

port 29. MdEsbyéimehtied MOBDpeGAe32ihfiaPepV|sele AnidEidd Rvfe tdie housing
21. The_ suction paort 31 of the nouthpiece 32 is cd@eredktyygkzag 32a when

the dry’powder irh&eSCTiption ofppenbadiners fithinhgmbodipentpart theon part
33 is fornededt-iRalis tﬁ%’ t naedl t and end of the air

i ntroducti O[]e flow ?)at h§1 pas@é& "?ﬁ? ougﬁ'nt%ﬁg'%%a}l?fafli &h %gﬁpggs%% opens
out in an o¥feenpben prickhinali becgivenohsimg Riayst.i 4i 06 par tF3p. 4 Weraover, a
peri pher al extends froman_outer rimJl art of the partition
part 33 tovxgrdépgﬁg}'g%éﬂ%% Sgb%m?l% dirﬁep%‘%?’ﬁp‘rrgtag"% ape FlfedPe part
-5 is instalied iordoss bechavai sifowiig Bhd drlyi pewdde RMdlidd ORopabied3 i NtO

the ti ary,. of Jhousi ng, 21, Through this installation, the axial
di rectlf%lr’l) f‘lg. é Pae) is a pagtlal Cross gsec::t:i.on showing a needle part 5

and a suction port 31 of the dry powder inhaler, and (b) is
a side view of the needle part 5. Furthermore, Figs. 7 to 10
are cross sections for explaining the operation of the dry powder
inhaler.

15 The dry powder inhaler comprises a needle part 5 in which
are formed a suction £low 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 1 via the holder part 22,
a guide part 23 provided in the housing chamber 20 for guiding

20 the holder part 22 in the 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
a& suction port 31 and communicates with the suction £low path

25 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
fromahousingmainbody 26 inwhichis formed aremoval/insertion
port 25 in a position in which the holder part 22 is retreated,

30 and a 1id 27 that opens and closes the removal/insertion port




of the housing 21 and the axial direction of the needle part 20 5 are
aligned with one another. A renover 35 for lifting the vessel 1 fromthe
base of the holder part 22 and renoving the vessel 1 is attached to the
hol der part 22, and a |lever 36 for |ifting the vessel 1 wup is forned on
the renover 35. 25 The hol der operatinggpart 24 conprises a nmechani sm part
37 for noving the holder part 22 back and forth along the axial direction
of the housing 21, and an operating |ever for operating the mechani sm part
37. The mechani smpart 37 conprises a connector 39. One end of the
connector 39 is connected to the 30 holder part 22 by a hinge 40, and the

ot her end obhst hepgo q}f&ﬁ 26 c?b% e%t%%nnﬁfl ﬁﬁe%g%the%!tnlf%d‘ IZ)@% 3GB§?nge 41.

The lid 27 1s also use RSSVES Yopeni ng
and cl osi ng hhegé i X7 antdha Wmidt&r 2Bafbr ZdiFyEthywREetheRt He veeakad
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from the hinge 21Antintfeiqiiyn r%CQQOEbf %nrﬁ%ub&neeonheélﬂ&’é alt:.hae the
dlstancgfromthe hi nge 21A to the hinge 41. reSult, through the
i

| ever ncPﬁPKldFﬂemﬂjW@ééeiaﬁt#h@ hoé\ﬁérll)g 20, za?némcbecbp\eahwecsmysa force
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with the needle part 5. Mreover, as s secohd i ntroduction
paths 42 f@Pughppeew aksy pnotvidedc titobhef tp roﬂrthefhousmgrrzlhe'mey 15

Tade. | nto acassac PEAEANRe She BPRERRS30S f dE0varpd e G oot Pagh
these seconwhent theudtyopopaéh ihaler fiowot il used.i on port 31 of the
mout hp'igce 32. ASA;j\r':t’.raensgueI tdhapqad partit:l.on 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 of the partition part 33.
Moreover, a peripheral wall part 34 extends from an outer rim
15 part of the partition part 33 towards the suction port 31 of
themouthpiece 32. Theneedlepart 5is installed into thehousing
21 by fitting the partition part 33 into the tip part of the
housing 21. Through this installation, the axial direction
of the housing 21 and the axial direction of the needle part
20 5 are aligned with one another.
A remover 35 for lifting the vessel 1 from the base of
the holder part 22 and removing the vessel 1 is attached to
the holder part 22, and a lever 36 for lifting the vessel 1
tip is formed on the remover 35.
25 The holder operating part 24 comprisés a mechanism part
37 for moving the holder part 22 back and forth along the axial
directionof the housing 21, and an operating 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

30 holder part 22 by a hinge 40, and the other end of the connector




dry powder inhaler can be used w thout inposing a burden even 20 by a user
(patient) having reduced pul nonary capacity or a child 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

i ntroduction grooves 42b are 25 provigied in the peripheral wall part 34.
By fitting the nouthpiece 32 into the peripheral wall part 34 of the needle
part 5, the second introduction paths 42 are thus fornmed from the
mout hpi ece 32 and the introduction grooves 42a and 42b. A slight gap 43 is
formed between the nouthpiece 32 and 30 the housing 21, and one end 44 of

h d i ' 97.4 h i.de. Vi h
43 wni o 1Pe Bt heneBRaRitS Tt 18 AP BN sl TR paohe7 £ ahens “ont

into the susedoms phd adbbved-niche ivhedhppeeat g M&OY &y openifignanan Fig.
6, a wall 47lhavi ng,ve f.holes 5 46 is provided in the suction port 31.
Consequent | §TO8V% the L1¢é7. fhe halder part; 22 igsivanged angiresreated
freeze-dri edlog@maesi §ude pdst Sy | due to a lack of suction force or the
i ke, and part of the freeze-dried conposition 2 is not nade into a

powder , 3t he non- pBiRicRC iy tofc astienmadethat Sorce dinte pushing dopastheg

t hrough the I f I s eo showmi.in_Fig. 6(a),
a tip openi ]rig&%amgfsqﬁ)t“ﬁgbgi%ﬂe?ﬁf%u%?lzo%lé\{?gw \[;ﬁ%t %%'o‘fqm\fl\ﬁésﬁglelé?e part
5 is mude fvomehsd bdegetd1dHe theepeinlt icflacbipnsis made2ts hmnlangep
opening 16 e suction flow path_16. esult, dropping of the 15
fl ow speed g?g{‘ h%lt‘]%i 154a0CY I%Wé“ &%ﬁ%%@ﬁ%éle{:ol ‘?‘ot?ﬂ'rfﬁfé 4]t'i p28pBni ng
17a of the méesuln} thdotighothd Llewepahindiplal) BRe 19W0P6FSBLEL B 18Vv6H) as

possi bi(g agsii henﬁe an effective air inpact can be applied to the
freezetWUri e’ Bt 8i PR LA By @ ARKCe smaller than the force necessary

to pierce the stopper 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
15 powderinhaler. When sucking the freeze-driedcompositionthat
has been made into a powder from the mouthpiece 32, ocutside
air passes through these second introduction path 42 and £lows
to the suction port 31 of the mouthpiece 32. As a result, the
dry powder inhaler can be used without imposing a burden even
20 by a user (patient) having reduced pulmonary capacity or a child
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
25 provided in the peripheral wall part 34. By'fitting the
mouthpiece 32 into the 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 and

30 the housing 21, and one end 44 of the second introduction paths




because the tip opening 16a of the suction flow path 16 of the 20 needle
part 5 is further fromthe freeze-dried conposition 2 than the tip opening
17a of the air introduction flow path 17, making of the freeze-dried
conposition 2 can be nade to into a fine powder in the vessel 1 as nuch as
possi bl e before being sucked into theair introduction flow path 16 of the
needle 25 part 5. The dry powder inhaler is used as follows. Firstly, the
lid 27 is lifted up to open the renoval/ insertion port 25 of the housing
21 as in Fig. 7, whereby the holder part 22 is pulled backwards to reach
the renoval/ insertion port 25 of the housing 30 21. Next, the vessel 1 is

install ed i a2t Bgehs! §6¢ r i 1% .98 .t h t e) | ACJ f ds.

Next, the lid dei S pushig??jl %%%\ﬁ)d%égﬁgl gg'rg 'ﬁ% ggﬁo%%1 ?’l’%:'gle%r ?;I%gni’,%lé’r% 25 of

t he housi nge2€ 423 off khej gecend iinhmsidpatienhphties 4moped? ot piuthedheowar ds

the needle : hg. c or 39. _and the stopper la of the 5 vessel
U en s 3t PRetit dipdtinics

1is pi erceg by t e nee ‘hus communi cating the

suction flow pat hMdBeavelr! ks shown A POy cte,08 wall1087 pakA nfv&it heeseed! e
part 5 'th*hesi nsi %glﬁ f.the vessel 1. Next, air in the vessel 1 is
sucked Trom-the® HF&Y SRt the fuGtioR-PaBht i efengeauarbligh @R dact i on

fl ow path 1@hef cafet BRabeeHs ea DAl imPady éﬁﬁié&laéoaltﬂh%ng%éééuaﬁi% the user

(patient) . At this time, the inside of the vesse econes a negative
pressure an§oPRESEhieR Fals,&madlogupsto andask sifdguation | fwrce ioxt thehe

vessel 1 thiogh 4h€ it ioH Eﬂguﬂéé’ﬂe{ﬁé’%éc??o{ﬂw;ozsiﬂ%ntQeié]%g)dclt ﬁlga%rt 5.

As a result, an air inpact is generate vessel 1 an
freeze-dri edntonpaxivdesn thesnbneRewdedopart ndam bienmafarinid es poaddrt he

o PESLEMFRRTBAREEES S LS L TR B BAETLD L0,
27 Moreover, as shown in Fig. 6(a), a tip opening 17a of
the air introduction flow path 17 of the needle part 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
15 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 possible, andhence an effective air impact
can be applied to the freeze-dried composition 2. Moreover,
because the tip opening 16a of the suction flow path 16 of the
20 needle part 5 is further from the freeze-dried composition 2
than the tip opening 17a of the air introduction flow path 17,
making 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
25 part 5.

The dry powder inhaler is used as follows. Firstly, the
1id 27 is lifted up to open the removal/insertion port 25 of
the housing 21 as in Fig. 7, whereby the holder part 22 is pulled
backwards to reach the removal/insertion port 25 of the housing

30 21. Next, the vessel l is installed in the holder part 22 with




is lifted up to pull the holder part 22 back up to the 20 renoval/

I nsertion port 25 of the housing 21, and then the renover 35 is lifted up
by the | ever 36 and the vessel 1 is renoved fromthe holder part 22. Even
if air is conversely blown into the vessel 1 from the suction port 31 of

t henout hpi ece 32, discharge to the out®8de 25 of the freeze-dried
conposition 2 made into fine particles is prevented by the check val ve 30.
As nentioned before, the air flowrate of one inhalation of the user
(patient) is generally in a range of 5 to 300 L/mn, but with the dry
powder inhaler shown in Figs. 4 to 10, in 30 accordance with the

respiratory tabistdpped 1aFadiany £oBRh+&81 Nex?9 £he 1MQl 348 sOhuditiéa ¥eaae! 1

has been set to _about 5 m, the bore (diameter) of the ait Introduction
fl ow path 1¥°t §1988uthe Temoyal/dmsantd asopertdRanef ethe dfousimgs 2dt asn f | ow

e 5 1 oay aRGElg, 28 ) WEBrdly LM Ider! BirRoho! IpAAed Rl (RS ©f

the 5 freeze-dried conposition 2 is nto articles an
di schar ged PPEMLeheastidi ibon ther coBiethonuith, @nd ithbakabppear dfa dfheheser

) 0L FRABR PO TSLSe wd ol Vl PE o afe, ) T
(sel f - i nhal cogmtypeating thensudiidn §lokbatinl ©ReGMEN 1 FEMISAHBtiSn

provi ded sofgs to_ﬁg g&ﬁgl rotatable in the circunferential direction of
t he housi ngt2?¥ BRELH %‘et peedle RartTRaviide Khai s e pfokhe NesEsllder

operating partNexd) Gir $nNle SRAWLI 0 156 INAY 29onC AR d&ESLdh ?BE:"Eal 15
groove and a_follower that engages into the sang; V\,ﬁlen the operating
menber 48 i 31r9f athe) mutihpiesianti2 thirougbntbet sactbon| fiwamativdbent of the

gglgldgf Lgar ;}:gg f%%ﬁgf%ta%? by theaHHa0%t1%h S AGU ER8 ke (LS nLHAL the

At this time, the inside of the vessel 1 becomes a negative
pressure 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 a result, an air impact is generated

15 in the vessel 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 from the suction
port 31 via the suction flow path 16. After use, the 1id 27
is lifted up to pull the holder part 22 back up to the

20 removal/insertionport 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 suctionport 31 of themouthpiece 32, discharge to the outside

25 of the freeze-dried composition 2 made into fine particles is
prevented by the check valve 30.

As mentioned before, the air flow rate of one inhalation

of the user (patient) is generally in a range of 5 to 300 L/min,
but with the dry powder inhaler shown in Figs. 4 to 10, in

30 accordance with the respiratory ability of the user (patient),




operator 48 is about 180Q 20 Wth the dry powder inhaler (self-inhaling
type 5) shown in Fig . 12 and Fig . 13, an annul ar operating nenber 4 9 is
installed so as to be freely rotatable in the housing 21. The nmechani sm
part of the hol der operating part, which is not shown in the draw ng,
conprises a feed screw, when the operadng nenber 49 25 is rotated, this
rotation is converted to |linear novenent of the holder part 22 in the
axial direction of the needle part 5. The holder part 22 can be w thdrawn
fromthe back of the housing 21. 30 Exanple 1 100 72 g of 'Lipofect AM NE
2000 which is a cationic gene transfer |iposone (manuf actured by

I nvitrogen €hepaRInOBY ORél vedbed PThAFEEEL Got ‘%ﬁé%%ox?i?g?m%ww

(manufactured by Contech), were blended into
Reduced 5 Sé%ﬁﬁ“%ﬁ?—'brﬁﬁ euRAET L bredyction thloge paChr portat iaboutnddsf i ed

Eagl e' s m njygury ty p@{%m%? he_resultant was m.xed _and
suspended to forﬁgﬁggﬁ.geex I'n %rﬁégi%hn% S"I‘ﬁglag%ﬁé’ﬁ?ﬁth rJréatho Bﬁ?’(lltcl e

di amet er of 2t hempond$ ex femuldd whe seastiingd saibé hsuch K@D GEt the
Scattergng cle Size Anal yzer 10 ((El ectrophoretic Light Scattering
Spect ro‘l-f)hot gﬁé%%% &ﬁ%‘iB?)?fb‘,’og’rHﬂff Zethft pdsy 1ateoy€dne partinles ard, Ltd.)
Subsequent | §isch@Bgéd Eroki BRE NSO &X0 poditNs D & Hrivt FOBRE S PrdEdbneg added
and m xed ;tmgg400 I I/ aqueous L-1leucine solution (5 ng/m) in which the

0
L-1 euci ne © 312l \R}LIePht er in advance, which 15 aqueous sol ution was
contained in a vessigbr (dmbBdirbAEE 9 djrg der?@flniQesanpl es were

prepared in this manner. Thereafter, reezé-drying was carried out using a
shel f-type fPebfelnhgbing (tyreh@IeT-showminf Fdusr.edlbyolLaghol d). The

di sintggration ijpdex g dAppBRReRWHETd Ot DL fakerLike) (a7 tnigd
in Fig. 11, ‘an operating member 48 is provided so as to be freely
rotatable in the circumferential direction of the housing 21
as shownbythearrow. Themechanismpartof theholderoperating
part, which is not shown in the drawing, comprises a spiral

15 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 the needle part 5. Note that the angle of rotation of the
operator 48 is about 180¢,.

20 With the dry powder inhaler (self-inhaling type 5) shown
inFig. 1l2andFig. 13, anannular operatingmember 49 is installed
so as to be freely rotatable in the housing 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

25 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 can be withdrawn from the back of the

housing 21.

30 Example 1




20 conposition(freeze -dried cake) obtained was cal cul ated. Next, a vessel
contai ning the non-powder-formfreeze-dried conposition (freeze-dried
cake) obtained was installed in a jet type dry powder inhaler (having a
bel l ows body 10 capable of supplying an anount of air of about 20m ;

Enbodi ment 1, Fig. 25 1) designed suchObPhat the bore of the air jet flow
path 3 was 1.2 nmand the bore of the discharge flow path 4 was 1.8 mm

It was verified that, by introducing an anount of air of about 20 m from
the dry powder inhaler into the vessel (giving an air inpact arising
through an air speed of about 35 msec 30 and an air flow rate of about 40

m/sec), the non- paviigloff OLAPdSsctARERE-SHo®d wialS HB LNGavasisid! gwas made
into fine p%rtlcl es,...and the fine particles were jetted out fromthe

vessel via tHEMPEPEIRRGE™e i pHartined %?Pﬁ%_ﬁﬁﬂ%@nﬁﬁefpprﬁéigahan@ es
e aosr cuetlglBe NEEGrPOCS ] Tttt 26 U Y Pl aBERRbAhy ©

manuf act ured by Amherst Process |nstrune ven:
Phar maceut i €&Pnteehhol vepe WierB:q 196®) 1,200t pll of t OPTR/MEN D Redacedr

(manuf agt ur ed-By MYH : Lne. . USA_ R W N ven:
,Pharnaceuticarg¥echno ogvﬁﬁgg_?gI%%§§%¥H§E£§ﬂ?%ﬂEFEPQEaSFPPfi A 1Png
nmodel capabEegde’ dinkadmun esseotiabhméditmg , pard theeredwis atitswas hidkiean of
the particl J ut .fram the vessel asurenent conditions: breath
rate: .60 L/ %ﬁﬁ, E&%?e%%ﬁ%& J& gﬂ’é‘_“ alcf’,mpz't?(’fef'ér S Blt‘?%lfg')'; The 9eMetaie size
di stri buti omeah garetifdieedpanételt &F thatc RELHriBE YratPhchHeSed RRARUT €d,
and the nmass 5§di an aerodﬁnam' c dianeter (dun SD) 15 was cal culated from

the particl 8 BY2anyPshight Fepttemring Rasfekgle Sigen Analyizere di aneter of
0 Si i earat Fon Lo L SR Sk 2090 SD) of
the fine paARRPERetured that OsgukarBhectronigmiCor. .aktdshowntiseqhemtdyl for
100 pl of suspension containing the complex formed was added
and mixed to 400 pul of agueous L-leucine solution (5 mg/ml)
in which the L-leucine was dissolved in water in advance ., which
15 aqueous solution was contained in a vessel (trunk diameter of
18mm), and 10 samples were prepared in thismanner. Thereafter,
freeze-drying was carried out using a shelf-type freeze-dryer
(Lyovac GT-4, manufactured by Leybold). The disintegration
index of the non-powder-form (cake-like) freeze-dried
20 composition (freeze-driedcake) obtainedwas calculated. Next,
a vessel containing 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; Embodiment 1, Fig.
25 1} designed such that the bore of the air jet flow path 3 was
1.2 mm and the bore of the discharge flow path 4 was 1.8 mm.
It was verified that, by introducing an amount of air
of about 20 ml £rom the dry powder inhaler into the vessel {giving
an air impact arising through an air speed of about 35 m/sec

30 and an air flow rate of about 40 ml/sec), the non-powder-form




20 each of the freeze-dried conpositions. <Table 1> Freeze-dried CGeonetric
Di sintegration Mass nedi an conposition nean i ndex aerodynam c particle

di aneter dianmeter (WSD, fl4AD) (pm Lipofect Amine 2000+pEG-P-C2+Leuci ne
0.827 0.186 1.7621.491 As shown in Table 1, the non-powder-form
freeze-dried 25 cake having a disintl®dration i ndex of 0.186 was
disintegrated 102 by the air inpact arising through an air speed of about
35 nisec and an air flow rate of about 40 m/sec, becomng a
fine-particle-formpowldered preparation of nass nedi an aerodynam c
diameter of 5 inn or less suitable for transpul nonary 5 adm nistration.
Consequent |freeize-dasedecake cith thatvessenphe mddd Antof £E8E Galtidies, even in
a non-di ss%l \‘/ieg% m (her% #‘ t he s_us ensi on for%can be provi ded as a
freeze-dri 60 ﬁ%r oS PBRTHAIER Wehe det éé"’rtnFSOFI yeeeed ela 3@ dri ed
powder sui tddlslchafral +16wgRItNTANEN YarAdRkREAE! atdn f*i)ﬁet B&réﬁ.’cf GlelleC ai r

| npact defin d |n the present invention. More specifically, the sanple

bef ore fre&P1GATPAJSIVEA DarticleFizn distytbutbemmetan &?@me[mr t he
dry powder nahehtulel bh AR ANTRLSLRBREONTRE AT gt

I nvention, and thus transpul nonary adm ni s on ¢an I'cie
carried 15Némen NBharmageutyerel Tﬁcm1cmnlse2ﬁﬂlﬁe(:ﬂl993)¢aﬂﬂbltai cv.fitmf f ering

t her apeut i I nona m_ni str on can i nt roduced
into g bod% bﬂéf&r)?%{l/%h%l[ Z%C%a tgﬁé& r°BS§So$‘Sa

fibrosis tEansnﬁhﬂkamHWCNﬂddﬁtBhﬁﬁm&&éﬁti&@lTechnology,72 78(1993)).
which is an artificial lung model capable of directly measuring
10 the particle size distributioh 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 fine particles that had been made was thus
measured, and the mass median aerodynamic diameter (pm = SD)
15 was calculated from the particle size distribution. The
geometric mean particle diameter of particles contained in the
suspension in the suspended-form, the disintegration index,
and the mass median aerodynamic diameter (um = SD) of the fine
particles jetted out from the inhaler are shown in Table 1 for

20 each of the freeze-dried compositions.

{Table 1>

Freeze-dried Geometric Disintegration Mass median

composition mean index aerodynamic
particle diameter
diameter {(um=SD, MMAD)
(pm)

LipofectAmine '

Do 0.827 0.186 1.762%1.491

20004+pEGFP-C2+Leucine

As shown in Table 1, the non-powder-form freeze-dried

25 cake having a disintegration index of 0.186 was disintegrated




(CFTR) instead of the plasm d DNA (pEGFP-C2) enpl oyed in the 20 present
Exanpl e. Thus, it should be considered that the dry powder inhalation
system of the present invention can be efficiently utilized for gene

t herapy. Exanple 2, Conparative Exanple 1 25 72 sg of 'Lipofect AM NE 2000',
which is a cationic gene transfer |il@@sonme (manufactured by Invitrogen
corporation) and 10 g of A igo-RNA (manufactured by O suka Pharnaceuti cal
Co., Ltd. ) were m xed and suspended in the presence of OPTI-NMEM I

Reduced Serum Medi um (manuf actured by Invitrogen corporation, 30 nodified
Eagle's m ni nrum essential nmediun), to forma conplex. 103 The geonetric

mean parti diyethbeanet tmpadt bt st agRiioddt 4R G MOSpe S® TSIy asddynami ¢
Li ght Scatter,] r%r Particle Size Analyzer El ectrophoretic Light Scattering
Spectrophotad‘rdet aly &logoggte RENAPABE utR Mb{seY s BQECEME Poni cs Co. ,

Ltd.). 5 S liYe o1 ' | ni f d
td.) SRR E1 e 188 gﬁwaaﬁe&nﬁwg%fﬁﬁ@] fl%gqnéwégg/e rrrrfe)%@nex or me

was added to 400 R of aqueous L-Ieucihe prepared by
di ssol vi ng aexadysiand ¢ ditameteieet buratiy 2ase suivhbik fAgtecussmolndriay was

contaimed i &358lk ibhr ' of,,18 d S | es re

pr epar gd int g\isarretrjfa%ﬁep({fo% oélg'%levp'ar% g%%éé%laﬁoefdlgpggg-w

(Exanpl e 2)befageafréompadaying, Bewanplie, a4dthddindsclqusD Esrmol héion b my/ m)
of dext raq:h%_O Siur;stead of _L-1eucine aqueous. sol-ution enployed in the above
was used for prepRrrRgClafprid 1 5An PEDECH LAY B TLeqrs€ied the sane

nmanner as iconipesidievewhLeAPSaRibe endaedip® fiRelpartiei€afddh dried
freeze-drying was carried out using a shelf-t%&)e f reeze-dryer (Lyovac

GT- 4, manuPEFTe B} aREFnEPY) tranpRumenary RERimis trafdoro by Hae
ng?;?%‘ggec\gfgérdﬂf(i@ahﬁr' ifgdct f 4CLAE I P L HO PRAYHCEnEREEESH; ik cake)
© specifically, the sample before freeze-drying. even in a
non-dissolved form, can be used for the dry powder inhaler for
transpulmonary administration of the present invention, and
thus transpulmonary administration can be efficiently carried
15 out. Note that genesorantisensemolecules capable of offering
therapeutic effects by transpulmonary administration can be
introduced into a body by employing a cancer suppression gene
P53 or a cystic fibrosis transmembrane conductance regulator
(CFTR) instead of the plasmid DNA (pEGFP-C2) employed in the.
20 present Example. Thus, it should be considered that the dary
powder inhalation system of the present invention can be

efficiently utilized for gene therapy.

Example 2, Comparative Example 1

25 72 ug of 'LipofectAMINE 2000', which is a cationic gene
transfer liposome (manufactured by Invitrogen corporation) and
10 pg of 01ligo-RNA (manufactured by Otsuka Pharmaceutical Co.,
Ltd.) were mixed and suspended in the presence of OPTI-MEM 1
Reduced Serum Medium {(manufactured by Invitrogen corporation,

30 modified Eagle's minimum essential medium), to form a complex.




20 cal cul ated. Next, a vessel containing the non-powder-form freeze-dried
conposition (freeze-dried cake) obtained was installed in a jet type dry
powder inhaler (having a bellows body 10 capabl e of supplying an anount of
air of about 20nml; Enbodinentl, Fig. 1) designed such that the bore of the
air 25 jet flow path 3 was 1.2 mm andoB8he bore of the discharge flow path
4 was 1.8 mm It was verified that, by introducing an anmount of air of
about 20 mM fromthe dry powder inhaler into the vessel (giving an air

i npact arising through an air speed of about 35 nisec 30 and an air flow
rate of about 40 m/sec), the non-powder-form 104 freeze-dried cake in the

vessel was Thedgesndtrild neapddrtila®e diandtdéPos LIE Rafphies £Sried %aket t ed
out fromthe vessel via the discharge flowpath 4 in"an instant. The fine

particl es WEAEUTEBMIERUYRaNLG L gbarTeatteninaParsicloficednmdyger
(Aer osi zer :(Eie&%ﬂé{)ﬁsi-éfféLE&h@%’%ﬁ&%zﬁhﬁ%ﬁ%%tk%%%‘é%@%er‘ ¥.5-gdg0), fitted
(manuf actured by erst Pr

wi th an Aerobreat her cess I'nstrunent, I'nc.,
USA) (neasBferEactubedi by cdbsuke Rildrtmirdcs @al/,nlitd.Yr.eat hvol unme: 1L,

accel egation: 19)..and the partjcle _size distribution of the fine
particles that h%'ab%%%lﬁe%ld‘g' &éé R P% FLRPSRIIQN Con takRi g EhagonnleH an

aer odynam €odgmadewas dddedPo WD pal 68l 3ot AN IE-1 td LR D25
di stribution. he freeze-dried osition of Conparative Exanple 1 was

not di sper B94™hy HH%PaT }i’z}‘rﬂa}éﬁéfg’ggﬁﬁg‘]t%%iﬁﬁ%ﬂart%p%%&dv@ﬂc&bout 35
m sec and ®highlagueevs'sitAfordRiboiPaihédSh a Pdske 1 P tREAR G IAMERES MEdi an

aerodynam c _di aneter could not be calculated. The geonetric nean particle
di amet er oPEplftTB} e2nd Jift Sampdeisnwere Buepaned oin | the reams spenesd- f or m

the gbsintggpabpare | SaRY1 b NardBAS dRARY (RagMRaT)C djgngt er
Comparative Example, 400 pul of aqueous solution (5 mg/ml) of
dextran 40 instead of L-leucine agueous solution employed in
the above was used for preparing samples for freeze-drying (10
samples) in the same manner as in the above (Comparative Example
15 1).
Thereafter, freeze-drying was carried out using a
shelf-type freeze-dryer (Lyovac GT-4, manufactured by Leybold).
The disintegration index of the non-powder-form (cake-like)
freeze—dried composition (freeze-dried cake) obtained was
20 calculated. Next, a vessel containing 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;
Embodimentl, Fig. 1) designed such that the bore of the air
25 jet flow path 3 was 1.2 mm and the bore of the discharge flow
path 4 was 1.8 mm.
It was verified that, by introducing an amount of air
of about 20ml from the dry powder inhéler into the vessel (giving
an air impact arising through an air speed of about 35 m/sec

30 and an air flow rate of about 40 ml/sec), the non-powder-form




20 (m SD) of the fine particles jetted out fromthe inhaler are shown in
Table 2 for each of the freeze-dried conpositions (Exanple 2, Conparative
Exanple 1). 25 30 105 <Table 2> Ceonetric Mass nedi an Freeze-dried nmean

Di sintegration aerodynam c conpositionparticle indexdi aneter dianeter
(pnSD, MVAD) (Nm Exanple 2) Lipofectid¥ NE 2000 + O igo-RNA +

1.190. 1651. 6331. 496 Leuci ne Conparative Exanple 1) Lipofect AM NE not

di spersed 2000 + Aigo-RNA + 1.190.002and thus Dextran 40unmeasureabl e

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 a particle size distribution meter (Aerosizer:
5 manufactured by Amherst Process Instrument, Inc., USA) fitted
with an Aerobreather (manufactured by Amherst Process
Instrument, Inc., USA) (measurement conditions: breath rate:
60L/min, breathvolume: 1L, acceleration: 19), and the particle
size distribution of the fine particles that had been made was
io thus measured, and the mass median aerodynamic diameter (pm
= SD} was calculated from the particle size distribution.

The freeze-dried composition of Comparative Example 1
was not dispersed by the air impact arising through an air speed
of about 35 m/sec and an air flow rate of about 40 ml/sec, and

15 hence a mass median aerodynamic diameter could not be
calculated.

The geometric mean particle diameter of particles
contained in the suspension in the suspended-form, the
disintegration index, and the mass median aerodynamic diameter

20 (um = SD) of the fine particles jetted out from the inhaler
are shown in Table 2 for each of the freeze-dried compositions

(Example 2, Comparative Example 1).

25

30




As shown in Table 2, the non-powder-form freeze-dried cake having a

di sintegration index of 0.165 was disintegrated 5 by the air inpact arising

t hrough an air speed of about 35 msec and an air flow rate of about 40

m /sec, becomng a fine-particle-formpowdered preparati on of mass nedi an

aerodynam c dianmeter of 5 mor |ess ggstable for transpul nonary

adm nistration even if the sanple before freeze-drying was in 10 the

non- di ssol ved form (here, in the suspension form as in Exanple 1. In

contrast thereto, the non-powder-formfreeze-dried cake having a

di sintegration index of 0.002 was neither dispersed nor made into fine

particles Ryablle abr |rrpact and 15 hence was not suitable for providing a

dry powder—p+epaati-on ortranspulnonary administration FExanples 3 to 5,

Conpar at i v@rﬁﬁ?éﬁpfi€125360 REesmetgiiger f eBisimbéghattomnMassi matidéadendr i mer

20 nol ecul é’°(“é‘§ﬁi'—t§hp@ pol ymmeanf or gene findesfer (nanufaerodgdah@t by

Q agen) and 5 g of O i go- RN@amEmleact ured by O suka Pldaametewti cal Co.,

Ltd.) (Exanple 3, Conparati\Giametepl e 2) or 24 gg of pﬁR- MVAD)

(manuf act ur ed by Oontech) vmmqh is a plasmd DNA (Exarrpl es 4 and 5) were

m xed and FUSRCAUE0 0 56— OF VEM-—Retduced

Serum Medi g ' %Léﬁ by I nvi trogen corporatl on, nodified Eagle's

m ni num es , \rhai a conpl ex. The geonetri c nean 6partl cle
E rrred

di aneter o e measur ed W-t4$% Dynanil 683%it 49
Scat teri ng“PaPtPEl e Size Analyzer (Electrophoretic Light 10 Scattering
Spectrophot oneter, ELS-8000, Ot suka El ectronics Co., Ltd. ) or a Laser
foract!oﬁ?&jﬁl@@.&ﬂﬁ@ticle Size Distribution Analyz Laser
Di ffracti of) FdiPefec@MBEe Anal yzgph, SALD- 30Q04,.Shi rradzu Won)

Subsequent E900 + Oligo-RNA +
Dextran 40 unmeasureable

As shown in Table 2, the non-powder-form freeze-dried

cake having a disintegration index of 0.165 was disintegrated

5 by the air impact arising through an air speed of about 35 m/sec
and an air flow rate of about 40 ml/sec, becoming a
fine-particle-form powdered preparation of mass median
aerodynamicdiameteroffiwnorlesssuitablefortranspulmonary
administration even if the sample before freeze-drying was in

10 the non-dissolved form (here, in the suspension form) as in

Example 1.

In contrast thereto, the non-powder-form freeze-dried
cake having & disintegration index of 0.002 was neither
dispersed nor made into fine particles by the air impact, and

15 hence was not suitable for providing a dry powder preparation

for transpulmonary administration.

Examples 3 to 5, Comparative Example 2

360 ng of 'Superfect’ which is an activate dendrimer

20 molecule (cationic polymer) for gene transfer {manufactured



100 | of suspension containing the conplex forned was added 15 to 400 R of
aqueous L-I eucine-dissol ved solution (5 ng/m ) prepared in advance, which
aqueous solution was contained in a vessel (trunk dianeter of 18 mm)
(Exanmples 3 and 4), or added to 400 R of aqueous | actose-di ssol ved .
solution (5 ng/m) prepared in advaneg, which the aqueous sol uti on was
contained 20 in a vessel (trunk dianeter of 18 mm (Exanple 5) and 10
sanples were thus prepared for each Exanple in the sane manner, to prepare
sanples for freeze-drying. As a Conparative Exanple, 400 pil of aqueous
dextran 40-di ssolved solution (5 nmg/m ) instead of the aqueous

Ly euct ne- dyseakyed ) ahul §00gCEP! Y S0l S ARG AR T, BRd L P epare
sanpl es for freeze-drying ( % sanple I'n e Salte manher nparative
Exanpl e 2) PhpgogegptdcalfCeez &tdr)i (Bxample & r Cotparatisergxanpbhel)f - t ype

freeze-dryer( - uf actured by _Leybold). . The di si nteegratj on
nee of 1 PR ARy 8E Bhcke BB LA dcR rd n R et e L8 ARG
(freeze-dr PH& CRkadplbis di aredl S\aeerdnivslicii@bagpehesd irdthe Paeisenert ai ni ng

t he nop- powder - m freeze-dried_conposition (freeze-dried cake) obtained
i ﬁ ta\ﬁ&e&'%ﬁarﬂ? & OFIL -HEY Bﬁw%ﬁ&rw Mediwn(ramdfigginredody 10

capabl e of byunplytreyean corpoPht 06n AinfoddfeiaR0HE g RO mi R IR BRI L. Fi 0.
1) de5|gnede%uch that the bore of the air jet flowpath 3 was 1.2 nm and
the bore ofegfmdi sERafgE™f foGPMPEER. 4 Thes geoBekmicAmepnr panticteeze- dri ed

Conmo%hy! hsdbaseat aggeeonds dmBiIEL Sepderde Al SpuhbpiBRglaG |
powder i nh&Fatteringt Rartésiel S{ze vamglyseni (Eleyanipharediing Lilghdugh an ai r
e o 8PP e Pt 1 Sl TR0 B 1
Co., Ltd.) or a Laser Diffraction/Scattering Particle Size
Distribution Analyzer (Laser Diffraction Particle Size
Analyzer, SALD-3000J, Shimadzu Corporation). Subsequently,
100 pl of suspension containing the complex formed was added
15 to 400 pl of aqueous L-leucine-dissolved solution (5 mg/ml)
prepared in advance, which agquecus solution was contained in
a vessel (trunk diameter of 18 mm) (Examples 3 and 4), or added
to 400 ul of aqueous lactose-dissolved solution (5 mg/ml)
prepared in advance, which the agueous solution was contained
20 in a vessel (trunk diameter of 18 mm) (Example 5) and 10 samples
were thus prepared for each Example in the same manner, to prepare
samples for freeze-drying. As a Comparative Example, 400 pl
of aqueous dextran 40-dissolved solution (5 mg/ml) instead of
the agqueous L-leucine-dissolved solution employed in Example
25 3 was used to prepare samples for freeze-drying (10 samples)
in the same manner (Comparative Example 2). '
Thereafter, freeze-drying was carried out using a
shelf-type freeze-dryer (Lyovac GT-4, manufactured by Leybold).
The disintegration index of the non-powder-form (cake-like)

30 freeze-dried composition (freeze-dried cake) obtained was




into fine particles, and the fine particles were jetted out 15 fromthe
vessel via the discharge flow path 4 in an instant. The fine particles
were collected using a particle size distribution nmeter (Aerosizer: manuf
actured by Amherst Process Instrunent, Inc., USA) fitted with an

Aer obr eat her (manufactured by Anmher $t07Pr ocess Instrunent, Inc., USA) 20
(nmeasurenent conditions: breath rate: 60 L/mn, breath volune: 1 L,
acceleration: 19); the particle size distribution of the fine particles
that had been made was thus neasured, and the mnass nedi an aerodynanic
dianeter (m SD) was calculated from the particle size distribution in the

same nmannercaulatedaniext 25 vedde X QRS 1hRe 8O nohDgoR@BrPeyEgr form
freeze-dri cake of Conparative Exanple 2 was not dispersed by the air

i npact  ar THATFSTHTIEGh CORPaPL tipRelif seezpviniat gakalc Aht@imedawest | ow
rate of abaus+4Q 184 $AC t%@c RS i ' I anet er
was not obtai ned. 108 T%efég’;%onetriag&%n parﬁ%%lggdﬁgang?éga%}b%&éﬁqﬁsgl es
cont ai ned itPd¥hd0sgapahie B¥f iswpriaingspeneairiorof atireof dailsoutt EXpmet;i on

i ndex, sand di aero 1.c .dianeter D) of the fi.ne
parti clPes jﬁg{i)?e ozlfnifol?n{] hgl)i %%%I%Efleg 3?%hsﬁ5%(‘i'rﬂr? %8%%05 s Adeh of
the freeze-jét Edowopqdsid wassl.? mnarplieshd berd ofCORRAlEENErdX T 2) -

<Tabl e 3> F%‘gxﬁ% dri egegomat ri cDi sintegrationMass nmedi an
conposi ti o i'nd&Raer 8dani ¢ particledi aneter di aneter (NtSD, M 4a. D)

('m Exanple As for the freeze-dried composition obtained according
to Examples 3, 4, and 5, it was verified that, by introducing
10 an amount of air of about 20 ml from the dry powder inhaler
into the vessel (giving an air impact arising through an air
speed of about 35 m/sec and an air flow rate of about 40 ml/sec),
the non-powder-form freeze-dried cake in the vessel was made
into fine particles, and the fine particles were jetted out
15 from the vessel via the discharge flow path 4 in an instant.
The fine particles were collected'using a particle size
distributionmeter (Aerosizer: manufactured by Amherst Process
Instrument, Inc., USA) fitted with an Aerobreather
(manufactured by Amherst Process Instrument, Inc., USA)
20 {measurement conditions: breath rate: 60 L/min, breath volume:
1 L, acceleration: 19); the particle size distribution of the
fine particles that had been made was thus measured, and the
mass median aerodynamic diameter (um = SD) was calculated from
the particle size distribution in the same manner as in Example

25 1.

In contrast theretc, the non-powder form freeze-dried
cake of Comparative Example 2 was not dispersedby the air impact
arising through an air speed of about 35 m/sec and an air flow
rate of about 40 ml/sec, and hence the mass median aerodynamic

30 diameter was not obtained.




3) Superfect + Aigo-RNA + Leucine0.2251.5781.403 11.12 4) Superfeat +
pEGFP- C2 + Leuci ne 3.740.1891. 6461. 420 5) Superfeat + 3.740.0802.8481.873
pEGFP- C2 + Lactose Conparative Exanpl enot di spersed 2) Superf eat
+11. 120. 003and thus A i go- RNA + Dextranunnmeasureable 40 10 As shown in
Tabl e 3, the non-powder-form freeze-dopged cakes having a disintegration
I ndex of 0.080 to 0.225, that 1is, 0.05 or nore, were disintegrated by the
air inpact arising through an air speed of about 35 nmisec and an air flow
rate of about 40 nl/sec, becoming a fine-particle-formpowdered 15
preparations of mass nedi an aerodynam c dianmeter of 5 pmor |ess suitable
for transpul monaryeadioiietiria! i RV PArith ciBe aSAl D6E LR fieqag dri ed
was in the non-dissolved f orm (here, 109 in the suspensio or% as in
Exanpl e 1 £R8tparefc|ies &bat Hurmengivey ein Hdw t Bespendedrformearthparticl e
di anmeter ofyy t 0 regate.. ln contrast thereto,
05 SBe AR on B! et B B BB S g o P E R 6 e ot

t he non-powder-formfreeze-drie a

0.003 vvaﬁ rﬂemthesb)cbsnﬂre_seﬂil;m@famdelbt gettae cg@ftf'fdm:gstﬂy 1@ 1@ f

i npact e S not,..suit e for _preparing a dry powder preparation for
t r anspil rm%%rgysgﬁqrﬁ ﬂ‘ins'{'%éjf‘? g’n.ko ;| n"tl'f‘%/?%f-"?zﬁ/é r{ed iqomap sifdondhe
sanpl es befBxempl@sf Beeaes dr yom@ar£yBie | Bxdi 10)- di ssol ved form (here, in
the suspension forn), can be provided as afreeze-dried conpositions

{Table 3>
Freeze-dried Geometric Disintegration Mass median
composition mean index aerodynamic
particle diameter
diameter (wm:-tSD, MMAD)
(pm)
Example
3) Superfect + Oligo-RNA + Leucine 0.225 1.578+1.403
11.12
4) Superfect + pEGFP-C2 + Leucine
3.74 0.189 1.64611.420
5) Superfect +
pEGFP-C2 + Lactose 3.74 O.QBO 2.8481+1.873
Comparative Example not dispersed
2) Superfect + 11.12 0.003 and thus
Oligo~RNA + Dexttran unmeasureable
40
10 As shown in Table 3, the non-powder-form freeze-dried

cakes having a disintegration index of 0.080 to 0.225, that
is, 0.05 or more, were disintegrated by the air impact arising
through an air speed of about 35 m/sec and an air flow rate
of about 40 ml/sec, becoming a fine-particle-form powdered
15 preparations of mass median aerodynamic diameter of 5 pm or
less suitable for transpulmonary administration even if the

sample before freeze-dried was in the non-dissolved form (here,




whi ch can be nade into fine-particle-formdried powders suitable for
transpul nonary adm nistration by the specific air inpact defined in the
present invention. Mire specifically, the 15 sanples before freeze-drying,
even in the non-dissolved form can be used for the dry powder inhaler for
transpul nonary adm nistration of thegpresent invention, and thus

transpul nonary adm ni stration can be efficiently carried out. Note that
genes or antisense nol ecul es capable of offering 20 curative effects by
transpul nonary adm nistration can be introduced into a body by enploying a
cancer suppression gene p53 or a cystic fibrosis transmenbrane conductance

regul at or ih@&bubﬁéhﬁigncﬁoﬁﬂaeag |i%3ﬂ£‘nﬂ\éql(&}%§?%%§gpﬁ%ﬁ%§ggﬁ the

present Exanpl e. Moreover, as I go- RNA I's a ki nd
i nt er f er enédpreid had £HRNgedupteicapdrn palrtéclie dNAhetearofol Dgyn and short

dupl ex RNAtg?¥ Aus gohgttﬁggggg?ﬁg{responding to a target gene, whereby
e

a function of a nessenger Ft"arget gene can be specifically

control |l ed (suppiessenfirasindhande, itheapphipesdertforn tHieled@y drded ung
cancer BOCT us |t Sh%ﬁ%qﬁaf'c nsidered that the dr§ powder 110 inhal ation
systentof FRESHPBYARE ithee MiSIRtegRafkdoBs AnArEneEy 0008 Wasd redithgane

therapy. Eddepkes8dmoiRans afto ﬂh@@bfaﬁti'cﬂ.e%fﬂhésaﬁniﬁ%&éi{ atgndendri ner
nmol ecul e for gene transfer (nmanufactured by Q agen), and [Lg of
O i go- RNA FRENBPhCFM BRPLS % neemaringadedry coowdRr preparatiom £oxi xed and

suspended iRahBBuPhER8R¢Calhidis R0 &f OPTI-MEM | Reduced Serumvedi um
(manuf actured by Invitrogen corporation, 10 nodified Eagle's m ni num

essential nedi unfonseqeiently, copiaax verilfd edebhet r tlve nesemp Jpew thiecHoaredi anet er
g;rt rg?gog}éggézggﬁﬁgn&?sevéﬁ afﬂJ rt%% Vﬁﬁotﬁh-dgslégi\errad%é;ﬁa&%égg ,/ S:l.cnmtal%r I ng

suspensionform), canbeprovidedas afreeze-dried compositions
whichcanbemade intofine-particle-formdriedpowders suitable
for transpulmonary administration by the specific air impact
defined in the present invention. More specifically, the

15 samples before freeze-drying, even in the non-dissolved form,
can be used for the dry powder inhaler for transpulmonary
administration of the present invention, and thus
transpulmonary administration can be efficiently carried out.
Note that genes or antisense molecules capable of offering

20 curative effects by transpulmonary administration can be
introduced into a body by employing a cancer suppression gene
P53 or a cystic fibrosis transmembrane conductance regulator
(CFTR) instead of the plasmid DNA (pEGFP-C2) employed in the
present Example. Moreover, as 0ligo-RNA is a kind of RNAL (RNA

25 interference) andis a RNA duplex applicable to RNAi technology,
a short duplex RNA may thus be introduced corresponding to a
target gene, whereby a function of a messenger RNA of the target
gene can be specifically controlled (suppressed), and hence
is applicable to a therapy for lung cancer.

30 _ Thus, it should be considered that the dry powder




Distribution Analyzer (Laser Diffraction Particle Size Analyzer,

'SALD- 3000J, Shi nmadzu Corporation). 15 Subsequently, 100 | of suspension
containing the conplex fornmed was added to 400 | of aqueous

L- Val i ne-di ssolved solution (2. 5 ng/m) prepared in advance, whi chaqueous
solution was contained in a vessel @upunk dianeter of 18 mm, and 10
sanpl es were prepared in the sane nmanner for each Exanple, to 20 prepare
sanpl es for freeze-drying. Thereafter, freeze-drying was carried out using
a shelf-type freeze-dryer (Lyovac GI-4, nmanufactured by Leybold). The

di sintegration index of the non-powder-form (cake-like) freeze-dried

S o Lbien@eaencey ockdf 3£oing Uit MFee] GACle &Ky, ¥EooC!

contai ning the non-powder-form freeze-dried conposi reeze- ed
cake) obt atddizgd fprsganeetheémapyjet type dry powder inhaler (having a
bell ows body 10 capabl e of supplying an anount of air of about 20nti;
Enbodi nent 1, Fig. 1) designed such that the bore of the air 30 jet flow
path 3 wasExampdm énd the bore of the discharge flow 111 path 4 was 1.8 nmm

It was_verified Hat, q¥ introducing an anount of air of about 20 m from
the dry powder iRRAILY ¢%hi Funerieasisel whirhi iy anractivatmsdendaimemg

through anmailecuBeolelyetaotkase it S At 0y JIMLIR! 8ndls ROV 40

m /sec), the freeze-dried conposition de 1'nto"Ti ne
particl es, & fi-49s RNA (manafaceneed et suke RipracdutinalhGoveddd. Jvia t he

o schar o e @i ey AR B e T4l BESL LB 5T MR BoLEE o
Anher st Pr éfesiigessiexymtiedivm dmanuSiytared by Inwiitthroge nAsrmpureatilosr,
(manuf got UpgHs BY AR FhPfERSn s8Rt TT Haad dify , t8For B onpi T
The geometric mean particle diameter of the complex formed was
measured with a Laser Diffraction/Scattering Particle Size
Distribution Analyzer (Laser Diffraction Particle Size
Analyzer, SALD-3000J, Shimadzu Corporation).

15 Subsequently, 100 ul of suspension containing the complex
formed was added to 400 ul of agueous L-Valine-dissolved
solution (2.5mg/ml) preparedinadvance, which aqueous solution
was contained in a vessel (trunk diameter of 18 mm), and 10
samples were prepared in the same manner for each Example, to

20 prepare samples for freeze-drying. Thereafter, freeze-drying
was carried out using a shelf-type freeze-dryer (Lyovac GT-4,
manufactured by Leybold). The disintegration index of the
non-powder-form (cake-like) freeze-dried composition
(freeze-dried cake) obtained was calculated.

25 Next, a vessel containing 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;:
Embodiment 1, Fig. 1) designed such that the bore of the air

30 jet flow path 3 was 1.2 mm and the bore of the discharge flow




60 L/mn, breath volume: 1 L, acceleration: 19); the particle size
distribution of the fine particles that had been made was 15 thus neasured,
and the mass nedi an aerodynam c di ameter (pm SD) was cal culated fromthe
particle size distribution in the sane manner as in Exanple 1. The
geonetric nean particle diameter of paticles contained in the suspension
I n the suspended-form the 20 disintegration index, and the mass nedi an
aerodynam c diameter (pm SD) of the fine particles jetted out fromthe

i nhal er are shown in Table 4 for each of the freeze-dried conpositions.
<Tabl e 4> Freeze-dried Geonetric Disintegration Mass nedian conposition
mean i ndex padhodly Rl Q4 .Bami.cl e di aneter diameter (pnSD, M 4AD) (Nm 6)
Superfect + Aigo-RNA + 13.9 0.275 1.5891.553 Valine 112 As shown in Table
4, the non- powdet*f Befh Yeekbtedthat . dakdntavidngingdasi ameuptatddmimdex of
0. 275 was @jssd [y ri.si rough I.r. speed of
about 35 m re e ORg el che e o ddBRbin Al "), HIE YT ity
fine-parti éneafigr impaot eaeics ine rhratighnanf aim spamiognabast B neEe

di aret @r of n_qr. l.ess suitable for_ transpul nopar adm ni stration even
i f the%sarr;‘i"ln? %glf si% F£18%, 2oge! 85 ?&‘égan‘* CRL/ 5800 o IRREEZHRiEkr e, in
t he suspensiompokdrtijnast iBxaip1EXeMRIsemad8 it teAf § h& lRE-taNledi, Ngflq iy ei n had

t he georretrfi_c nea\:n_cparticl e dianeter of about 14 mand thus were prone to
aggr egat e. ine particles were jetted out from the vessel via the discharge

flow path 4 in an instant. The fine particles were collected

using a particle size distribution meter (Aerosizer:
10 manufactured by Amherst Process Instrument, Inc., USA) fitted
with an Aerobreather (manufactured by Amherst Process
Instrument, Inc., USA (measurement conditions: breath rate:
60 L/min, breath volume: 1 L, acceleration: 19); the particle
size distribution of the fine particles that had been made was
15 thus measured, and the mass median aercdynamic diameter (um
= SD) was calculated from the particle size distribution in
the same manner as in Example 1.
The geometric mean particle diameter of particles
contained in the suspension in the suspended-form, the
20 disintegration index, and the mass median aerodynamic diameter

(um = SD) of the fine particles jetted out from the inhaler
are shown in Table 4 for each of the freeze-dried compositions.

{Table 4>

Freeze-dried Geometric Disintegration Mass median

composition mean index aerodynamic
particle diameter
diameter (um=+SD, MMAD)
(m)

6) Superfect +

Oligo-RMNA + 13.9 0.275 1.589+1.553

Valine




As shown by the results obtained in Exanples 2 to 6, it was verified that
the sanpl es before freeze-drying, even in 15 the non-dissol ved form (here,
in the suspension form, can be provided as a freeze-dried conposition

whi ch can be nade into fine-particle-formdried powder suitable for
transpul nonary admnistration by thaigpecific air inpact defined in the
present invention. Mrre specifically, the freeze-dried conposition 20
contai ning ingredients can be used for the dry powder inhaler for

transpul nonary adm ni stration of the present invention even when the

i ngredi ents are not dissolved or are difficult to dissolve into the

sol vent, and thus transpul nonary adm nistration can be efficiently carried
out. 25 Exanples 7 and 8 A solution obtained by dissolving insulin (0.2 ng
in Exanple 7 ands1ShevRnimdaiie 4) thRevonbpowder +Hivem fireadd-dri@dyst al |

manuf act ur ' sBrazil - tive actiVvify 30 26.4 into
hydr ochl or ?}%ﬂg?gbglgéﬁfﬁé%ﬁgﬁér?g%ﬁlﬁqd%ﬁ §ﬁ§ 'oﬁgaWﬁga%ﬁ}#eg‘)&t\ﬁ%g
vari ous camy the ajs bwpaet aniFahgdhrough an puid $peast WElHoWEB S nyeRy at el y

pr epar @d, t hese ol.ytions were mxed at the proportion shown in Table
5 to gfor%%\%arggusa%%sgg‘ﬁgi o’ﬁ%t‘?nﬁeagﬂgﬁenﬁ%dWFﬁF'Th'%eWriac 5 nmean

particle difimet-gartficparEbeheSpeRddred e bridpalra® 1SUSPERSIRASs Waaiggasur ed
with a Laser Diffraction/Scattering Particle Size Distribution Analyzer
(Laser Di f PeEoOyBampgdiaietesiof5 umen yees sushnbleFoel; ragispuldonary

Cor por at i omkmifuRseaueh! dved e ALl Sufp 54 PBgelELEEl LaSELd N0 10
vessel s (trunk dianeter 18nm, and freége- ryling was carrleé cnﬁ using a
shel f - t ype theeBPB- di§eplyedoiemm Ghere mdmutthet suspensyon efdnoh)X)as Tne
di si nygor aklRmhph BAeXa 04 ﬂgﬁiigﬁgéxégk¥ﬁik 'd"therein had the geometric
mean particle diameter of about 14 um and thus were prone to
aggregate.
As shown by the results obtained in Examples 2 to 6, it
was verified that the samples before freeze-drying, even in
15 the non-dissolved form (here, in the suspension form), can be
provided as a freeze-dried composition which can be made into
fine-particle-form dried poﬁder suitable for transpulmonary
administrationbythespecificairimpactdefinedinthepresent
invention. More specifically, the freeze-dried composition
20 containing ingredients can be used for the dry powder inhaler
for transpulmonary administration of the present inventioneven
when the ingredients are not dissolved or are difficult to
dissolve into the solvent, and thus transpulmonary
administration can be efficiently carried out.

25
Examples 7 and 8

A solution obtained by dissolving insulin (0.2 mg in
Example 7 and 1 mg in Example 8) (Recombinant Human Insulin
Crystal, manufactured by Biobras, Brazil; relative activity:

30 26.4U/mg) into hydrochloric acid solution, and a solution




freeze-dried conpositions (freeze-dried cake) obtained was cal cul ated.
Next, a vessel (trunk dianeter 18nmm) filled with 15 each non-powder-form
freeze-dried conposition obtained was installed in a self-inhaling type
dry powder inhaler configured such that the bore of the air introduction
flow path 17 was 1.99 mm and the borld3f the suction flow path 16 was 1.99
mm (Enbodi nment 3, Figure 3). Using this, the fine particle 20 fraction (%
was cal culated with a twi n inpinger (manufactured by Copley, UK) (applying
an air inpact arising through an air speed of about 95 nisec and an air
flowrate of about 295 m/sec to the freeze-dried cake). The geonetric

mean parti atetaidiembyediebolaihl V851 GO tRMEG HsN akh8hsWaPERSIAMd 5 the 25
suspended-form the disintegration index and the fine particle fraction

(% are sholtd drdddedoiatikes weeezseparatelynprrepareshs andh theslee 5. 30 114
<Tabl e 5> FyERAGOHY GdreCATRAS bt O%P%Hﬂo‘?:ti@n Qhﬁwﬁgihr‘féﬁgw g &1
| euci ne+ 0.042 ny arginine (pH 6. 1I"mg T'nsultn +°0. ny'
phenyl al anififEmvapiqus syspegsipne impthe Gubpebdedefoint. Dfhienjemietiiian Fi ne
particlse mRap Jodexfd #65hS0{ I3 pag%agigls Gontained in the suspensions
was measured with a Laser Diffraction/Scattering Particle Size
Distribution Analyzer (Laser Diffraction Particle Size
Analyzer, SALD-3000J, Shimadzu Corporation).
Subsequently, the various suspensions were filled into
10 vessels (trunk diameter 18mm), and freeze-drying was carried
out using a shelf-type freeze-dryer (Lyovac GT-4, manufactured
by Leybold). The disintegration index of the non-powder-form
freeze-dried compositions (freeze-dried cake) obtained was
calculated. Next, a vessel (trunk diameter 18mm) filled with
15 each non-powder-form freeze-dried composition obtained was
installed in a self-inhaling type dry powder inhaler configured
such that the bore of the air introduction flow path 17 was
1.99 mm and the bore of the suction flow path 16 was 1.99 mm
(Embodiment 3, Figure 3). Using this, the fine particle
20 fraction (%) was calculated with a twin impinger (manufactured
by Copley, UK) (applying an air impact arising through an air
speed of about 95 m/sec and an air flow rate of about 295 ml/sec
to the freeze-dried cake). The geometric mean particle
diameter of particles contained in the suspension in the
25 suspended-form, the disintegration index and the fine particle
fraction (%) are shown for each of the freeze-dried compositions
in Table 5.
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dianeter (Nm 0.52 0.292 0.63 0.238 95.3%57.9% As can be seen from Tabl e
5, the non-powder-form freeze-dried conpositions (freeze-dried cakes),

whi ch showed 5 a disintegration index of at |east 0. 238, were easily nade
into fine particles in the vessel by the above-nentioned air inpact, even
t hough the sanple before freeze-dryingsaas in the form of containing an
active ingredient (insulin) in the non-dissolved form and it was possible
to produce a powdered 10 preparation suitable for transpul nonary

adm ni stration. Exanples 9 to 11 A solution obtained by dissolving 1 ng of
insulin (Reconbinant Human Insulin Crystal, manufactured by Biobras, 15
Brazil; relatdpie astivity: 26.4 Ung) into hydrochloric acid solution, and
a sol ut i on—ebi-a-ned by—di-ssolving Q0 5 ng of phenylalapine into purified
wat er were s"é‘ﬁ'é"t%td@l?dpr epar €gOometHbGe soPLsinbegvatiomi Fiuk panticleen t he
pH was adj FRPSALLON sodi unPeg@r oxi de, tibndexm vari ous SuapeEnsi@ds in the
suspended 20 form The geonepartickan particle dianeter of particles 115
contained in the suspensi onsduaset@nasured with a Laser
Diffraction/Scattering Part| Chif) S| ze D| strl buti on Anal yzer
D|ffract|ol : 5 -

Cor poratio seuntly

vessels (tr = m’r) eush freeze-dry ngowas carriegg 3gut using a

U
L}[jl_ gl \r
shel f - typef re 'ée( Fﬁ; yovac GT-4, nanufactured

8) 1mg1nsul:|.n+0.6
mg phenylalanine +

0.11 mg arginine (pH
6.4)

(Laser _

the varlous suspen5|ons wer e fllled |nto

0.63 0.238 57.9%

As can be seen from Table 5, the non-powder-form
freeze-dried compositions (freeze-dried cakes), which showed
5 a disintegration index of at least 0.238, were easily made into
fine particles in the vessel by the above-mentioned air impact,
even though the sample before freeze-drying was in the form
of containing an active ingredient (insulin) in the
non-dissolved form, and it was possible to produce a powdered

10 preparation suitable for transpulmonary administration.

Examples 9 to 11

A solution obtained by dissolving 1 mg of insulin
(Recombinant Human Insulin Crystal, manufactured by Biobras,
15 Brazil; relative activity: 26.4 U/mg) into hydrochloric acid
solution, and a solution obtained by dissolving 0.5 mg of
phenylalanine into purified water were separately prepared.
These solutions were mixed, and then the pH was adjusted with
sodium hydroxide, to form various suspensions in the suspended

20 form. The geometric mean particle diameter of particles




by Leybold). The disintegration index of the non-powder-form freeze-dried
conpositions (freeze-dried cake) obtained was 10 cal cul ated. Next, a vessel
(trunk diameter 18nm filled with each non-powder-formfreeze-dried
conposition obtained was installed in a jet-type dry powder inhaler
(having a bellows body capable of sup® ying an anmount of air of about 20
m) configured such that the bore of the air introduction flow path 15 was
1.2 mmand the bore of the suction flow path was 1.8 nm Using this, the
fine particle fraction (% was calculated with a tw n inpinger

(manuf actured by Copley, UK) (applying an air inpact arising through an

air speed @ordRiWed3InHRC s88HeAlioRL whb MeLAk e&’(rfl.qplg ridp /sec to the

freeze-dried cake). 20 The geonetric nean parti aneter of particles
cont ai ned Q%fﬁﬂﬁ§t§@§¢§ﬁ§¢§ﬁrﬁngtHérsmepenandefmmsmriﬁutibnﬂkm&mmmmnon

ndex and (e dd1133-b8Bnl pAELLOe (328 20 SIPAN T Un @R YbocY, LN

freeze- drled conpositions’in
Freeze- dr i su@adinettuired blynSbgmaﬂzonébflﬁomtiém g mean conpositionparticle

i ndexfgaction (9 |arreteerl [EQF D npl e 9& ng,insulin + 0.5 ny
phenyl &l ani ne3. 1 W PSELY! g& ?p 6?‘ ous stuspensions were £illed into
vessels (trunk diameter 18 mm), and freeze~-drying was carried
out using a shelf-type freeze-dryer {Lyovac GT-4, manufactured
by Leybold). The disintegration index of the non-powder-£form
freeze-dried compositions (freeze-dried cake) obtained was
10 calculated. Next, a vessel (trunk diameter 18mm) filled with
each 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 20 ml)
configured such that the bore of the air introduction flow path
15 was 1.2 mm and the bore of the suction flow path was 1.8 mm.
Using this, the fine particle fraction (%) was calculated with
a twin impinger (manufactured by Copley, UK) (applying an air
impact arising through an air speed of about 35 m/sec and an
air flow rate of about 40 ml/sec to the freeze-dried cake).
20 The geometric mean particle diameter of particles contained
in the suspension in the suspended-form, the disintegration
index and the fine particle fraction (%) are shown for each

of the freeze-dried compositions in Table 6.
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10) | ngi nsulin+0.5 ng phenyl al ani ne0. 550. 3975. 1% (pH 6. 4) 11)

| mgi nsul i n+0. 5 ng phenyl al ani ne0. 610. 3672. 0% (pH 6.6) As can be seen from
Tabl e 6, the non-powder-form freeze-dried conpositions (freeze-dried
cakes), which showed 5 a disintegration index of at |east 0.36, were easily
made into fine particles in the vesgalg by the above-nentioned air inpact,
even though the sanple before freeze-drying was in the form of containing
an active ingredient (insulin) in the non-dissolved form and it was

possi ble to produce a powdered 10 preparation suitable for transpul nonary
adm ni stration. Exanples 12 and 13 A sol ution obtained by dissolving 0.1 ny
of insulin ¢fdfacomi nant Human Insulin Crystal, manufactured by Biobras,

15 Brazi| ;—etative—activity: 26 4 1/m). into hvdrnrhlnr|c acid solutlon
anda sol ut iEFpeRR-Smied by d|§§§metﬁ50var|Bu§1aaegret$onaéﬁshqmntmﬁkﬂable 7
into purifi¥ReRidioper e sepmeanel y prepadedex These sol firactionweétle nmi xed,
and then the pH was adj ust edparthcleodi um hydroxi de, to form vari ous
suspensi ons in the suspendeddiameterm The geonetric nean particle diameter
of particles contained in thgpguspensions was measured with a Laser
Diffracti ' ' ' ' '
Diffractio e Sz

Subsequent Iﬂ% pﬁﬁe;m

(pH 6.0)

10) 1 mginsulin+0.5

mg phenylalanine 0.55 0.39 75.1%
(pH 6.4)

11) Imginsulin+0.5

mg phenylalanine 0.61 0.36 72.0%
(pH 6.6) .

Qnal yzer, SALD-3000J, 5 Shinmadzu Corporation).
*Suspengi, s were fil hedginto 69.3%

As can be seen from Table 6, the non-powder-form
freeze-dried compositions (freeze-dried cakes), which showed
5 a disintegration index of at least 0.36, were easily made into
fine particles in the vessel by the above-mentioned air impact,
even though the sample before freeze-drying was in the form
of containing an active ingredient (insulin) in the
non-dissolved form, and it was possible to produce a powdered

10 preparation suitable for transpulmonary administration.

Examples 12 and 13

A solution obtained by dissolving 0.1 mg of insulin
(Recombinant Human Insulin Crystal, manufactured by Biobras,
15 Brazil; relative activity: 26.4 U/mg) into hydrochloric acid
solution, andasolution bbtained by dissolvingvarious carriers

as shown inTable 7 intopurifiedwater were separatelyprepared.
These solutions were mixed, and then the pH was adjusted with

sodium hydroxide, to form various suspensions in the suspended




vessels (trunk diameter 18 mm), and freeze-drying was carried out using a
shel f-type freeze-dryer (Lyovac GTI-4, manufactured by Leybold). The

di sintegration index of the non-powder-form 10 freeze-dried conpositions
(freeze-dried cake) obtained was cal culated. Next, a vessel (trunk
dianeter 18m) filled wwth each non-jpgwder-form freeze-dried conposition
obtained was installed in a self-inhaling type dry powder inhaler
configured such that the bore of the air introduction flow path 17 was 15
1.99 mm and the bore of the suction flow path 16 was 1.99 mm (Enbodi nent
3, Figure 3). Using this, the fine particle fraction (% was cal cul ated

with a tW Gzl NORE GEBRUEALS Wiedh -l okl ABR! Kb Blloai T T Mpact
arising through an air speed of about M sec and an afr fI6w Fate of
about 295 fl neg g the snepensionsdwaskedasuiren] geiditeta ilaseran particle

the.di oi nt cararos oSSRt EeRito PrbRTe Ry PRI Plh el o RIE S8 o o
each of thdIlfasegz ikifredtdionppartiole Size TAidByzer 28ab-BdogTlabl e 7>
FreezeBdriEﬁggﬁgﬁ}rkgghg%g ﬁgrgtionFine particle _
conpositio e B¢y particle diameter (rin) Exanple 12)
O I'nginsulin + 0SubseueARl¥y]lSafe hrieueyYbuydhsfons were £illed into
vessels (trunk diameter 18 mm), and freeze-drying was carried
out using a shelf-type freeze-dryer {Lyovac GT-4, manufactured
by Leybold). The disintegration index of the non-powder-form
10 freeze-dried compositions (freeze-dried cake) obtained was
calculated. Next, a vessel (trunk diameter 18mm) filled with
each non-powder-form freeze-dried composition obtained was
installed in a self-inhaling type dry powder inhaler configured
such that the bore of the air introduction flow path 17 was
15 1.99 mm and the bore of the suction flow path 16 was 1.99 mm
(Embodiment 3, Figure 3). Using this, the fine particle
fraction (%) was calculated with a twin impinger (manufactured
by Copley, UK) (applying an air impact arising through an air
speed of about 95 m/sec and an air flow rate of about 295 ml/sec
20 to the freeze-dried cake). The geometric mean particle
diameter of particles contained in the suspension in the
suspended-form, the disintegration index and the fine particle
fraction (%) are shown for each of the freeze-dried compositions
in Table 7.
25

30




(pH 6.4) 13) 0.1 ng insulin + 1.5 ng 0.670 58 0519% Leucyl -valine .. (pH
6.5) As can be seen from Table 7, the non-powder-form freeze-dried
conpositions (freeze-dried cakes), which showed 5 a disintegration index of
at least 0.051, were easily made into fine particles in the vessel by the
above-nentioned air inpact, even thquygh the sanple before freeze-drying
was in the form of containing an active ingredient (insulin) in the

non-di ssolved form and it was possible to produce a powdered 10 '
preparation suitable for transpul nonary adm ni stration. Exanple 14 A

sol ution obtained by dissolving 0.1 ng of insulin (Reconbinant Human

I nsulin Crygigd1e nufactured by Biobras, 15 Brazil; relative activity:
26. 4 U ng)—pte—hydrochloric acid solution and a solution obtained by

T I1I1c

ny Yo
di ssol vi ng 'r@9ass dnied puri feemetmier wePisimpegration pFépmparticlecse
sol uti ons WMPOSHLAGR and theant he pHwasimdemst ed to pHffactioni (H
sodi unhydroxi de, to form vapantibchelspensions in the suspended form The 20
geonetric mean particle di amdlametérparticles contained in the 119
suspensi ons was measured wth ) Laser Diffraction/ Scattering Particle Size

Dstributi%{ﬂbTeYLCl ( rrTraceron

12) 0.1 mg insulin

+ 0.5 mg 0.54 0.115 68.7%
Leucyl-valine

(pH 6.4)

13) 0.1 mg insulin
+ 1.5 mg
Leucyl-valine
_(pH 6.5)

0.67 . 0.051 58.9%

As can be seen from Table 7, the non-powder-form
freeze-dried compositions (f.reeze-dried cakes), which showed

5 a disintegration index of at least 0.051, were easily made into
fine particles in the vessel by the above-mentioned air impact,
even though the sample before freeze-drying was in the form

of containing an active ingredient (insulin) in the
non-dissolved form, and it was possible to produce a powdered

10 preparation suitable for transpulmonary administration.

Example 14

A solution obtained by dissolving 0.1 mg of insulin
(Recombinant Human Insulin Crystal, manufactured by Biobras,
15 Brazil; relative activity: 26.4 U/mg) into hydrochloric acid
solution, and a solution obtained by dissolving valine into
purified water were separately prepared. These solutions were
mixed, andthen thepHwas adjustedtopH6.5withsodiumhydroxide,
to form various suspensions in the suspended form. The

20 geometric mean particle diameter of particles contained in the




Particle Size Analyzer, SALD-3000J, Shinmadzu Corporation). Subsequently,
the various suspensions were filled into 5 vessels (trunk dianeter 18 nm,
and freeze-drying was carried out using a shelf-type freeze-dryer (Lyovac
GI-4, manufactured by Leybold). The disintegration index of the

non- powder-form freeze-dried conposiitjigons (freeze-dried cake) obtained was
cal cul ated. Next, a vessel (trunk dianeter 18 mm filled with 10 each

non- powder -form freeze-dried conposition obtained was installed in a
self-inhaling type dry powder inhaler configured such that the bore of the
air introduction flow path 17 was 1.99 mm and the bore of the suction flow

path 16 wasyl 180 s( 'F[Eqﬁ_IE Well]e . ' | alr I npact
arising througp%%an aisrgg%glgé of dg (j)'ﬁlg%i La %cnéﬁﬁ%%é}%faotvﬁr}é & of
about 17 niPardddle Sigel DédtribthionoAnabyger (Iagerf MeEAradrties conposition

(freeze-dri ntained in t e and, fine particles ener at ed
were di rectrf‘a%ﬁ&?tit%ég'%fao%nfﬁgzﬁﬁhaggpgfig(gﬁ‘j' e#lb’ﬁ'azdé’ru ﬁ?%ﬁl}:flé’@'gur ed by
Amher st Process ISulisequiehtt.lyl, "€he WdSAbulsi sh8flend diis I rdet o1 8atiifio

( manuf %ct-ur ed by Anmherst Process _Instrument, Inc., USA: neasurenent

condi t Pons:V51Eth (FERE dipmetar, 18 syat ANGoTRARZ€rdrying waRiaarTiedn
artificial duthgsimgel sh&pnah) (}%Pie,ié%é’ '(‘E?é%b@ﬁ'-hhﬁné}ﬁ{(fd&ﬂu%e% ze
jetted par I tIl:| I stribut

distribution 25 of the d particles; e particle size i on of
the fine P bp¥Peidhas Theudlabtategration dmdekeof ehel oy -pdwlamstormedi an

aer odynam G, He3EtH o hecl d £ articles :
cal cul at ed. J:‘(Ié'he gtgg:rr%ggir ?@mﬁéz%t%é?%i E:F%g%%gn%‘ﬁegf %&?arq%tcﬁl@%%zﬁagi ned in
t he suspengiadipuliatiedn- sNextndede$ven( t3OAnkhdiatietia) egmai) gnlladexifior each
of th e mass nedi an aer.odynam c

i amot®: o ek Mo PRARe S IRER, EroBie Rr Lo retBe LA A A Has
parti S t Tabl e
8. installed in a self-inhaling type dry powder inhaler configured
such that the bore of the air introduction flow path 17 was
1.99 mm and the bore of the suction flow path 16 was 1.99 mm
(Embodiment 3, Figure 3).

15 Using this, an air impact arising through an air Speed
of about 1 m/sec and an air flow rate of about 17 ml/sec is
applied to the non-powder form freeze-dried composition
(freeze-driedcake)containedinthevessel,andfineparticles
generated were directly jetted from the inhaler to an Aerosizer

20 (manufacturedbyAmherstProcessInstrument,Inc.,USA)fitted
with an Aerobreather (manufactured by Amherst Process
Instrument, Inc., USA: measurement conditions: breath rate:
1L/min, breath volum:0.1 L), which is an artificial lung model
capable of directly measuring the particle size distribution

25 of the jetted particles; the particle size distribution of the
fine particles was thus measured. From the results, the mass
median aerodynamic diameter (um + SD) of the jetted fine
particleswascalculated. Thegeometricmeanparticlediameter
of particle contained in the suspension in non-suspended form,

30 the disintegration index for each of the freeze-dried




<Tabl e 8> Freeze-dri edGeonetricD sintegrationMass nedi an

conposi ti onneani ndexaer odynam ¢ particl edi aneter dianeterNIAD) (Nm 14) 0.l
nginsulin + 0.5 ng Valine 5 0.57 0.221 1.8751.384 As can be seen from

Tabl e 8, the non-powder-form freeze-dried conpositions (freeze-dried
cakes), which showed a disintegratipg ndex of 0.221, were easily nmade
into fine 10 particles in the vessel by the above-nentioned air inpact,
even though the sanple before freeze-drying was in the formof containing
an active ingredient (insulin) in the non-dissolved form and it was
possible to produce a powdered preparation suitable for transpul monary
adm nistra e FE)&@ I i | Human
Insulin Cr ?g?%osi%ﬁﬁ%aéxﬁ%f% %Bﬁ%%%%% %%roggﬁ%i%eﬁggﬁggggc | \t/tlhtey:

26. 4U/ ngy) @EaR§icles) Jetbedimtllfmmrtdleariylhaﬂ.eraai:eush@m rireraids: shown in
Table 6, 20 was/were nmade up to 0. 2m by dissolving in injection distilled
wat er contai ning hydrochlolic acid, this was filled into vessels (trunk

di anet er 18rmb,1ea|8d freeze dry| ng was carried out using a shelf-type

~freeze-dr
blon | Maser mediandr i ed

i ndex of tNHE -nén-i %ﬁ%
cake) obt alcl‘?g‘RO\f/é'r a 9‘8§§§I (trunk diP&FRECERAMERM) fill ed

°Bal cuI af&@™ Next ,

wth particle diameter
diameter (um==SD, MMAD)
(pm)

14) 0.lmginsulin

+ 0.5 mg Valine 0.57 0.221 1.87511.384

As can be seen from Table 8, the non-powder-form
freeze-dried compositions (freeze-dfied cakes), which showed
a disintegration index of 0.221, were easily made into fine
10 particles in the vessel by the above-mentioned air impact, ev.en
though the sample before freeze-drying was in the form of
containing an active ingredient (insulin) in the non-dissolwved
form, and it was possible to produce a powdered preparation
suitable for transpulmonary administration.
15

Reference Examples 1 to 5

Insulin (Recombinant Human InsulinCrystal, manufactured
by Biobras, Brazil; relative activity: 26.4U/mg) (lmg, 2mg),
or insulin and any of various carriers as shown in Table 6,
20 was/were made up to 0.2ml by dissolving in injection distilled
watercontaininghydrochlolicacid, thiswasfilledintovessels
(trunk diameter 18 mm), and freeze-drying was carried out using

& shelf-type freeze-dryer (Lyovac GT-4, manufactured by

Leybold). The disintegration index of the non-powder-form




t he non-powder-form freeze-dried conposition obtained was installed in a
self -inhaling type drypowder inhaler (Enbodinment 5 3, Figure 3) designed
such that the bore of the air introduction flow path 17 was 1.99nm and t he
bore of the suction flow path 16 was 1.99nm (Enbodi ment 3, Figure 3).
Using this, the fine particle fractigy (%9 was calculated with a twin

I npi nger (manufactured by Copley, UK) (applying an air inpact arising 10

t hrough an air speed of about 95 msec and an air flow rate of about 295
m/sec to the freeze-dried cake). The .disintegration index and the fine
particle fraction (%9 are shown in Table 9 for each of the freeze-dried

conposi ti ons. R > Fr -drj canposi tio | si.nteqgration Fine
particle i ndaet:'iz‘i%c rﬁa%%dgn (t%osﬁgﬁ.?ﬁnl)( f%rgfﬁz?ngﬁf?‘% %anli%% 0}%%‘%6‘%#,&52) flag
i nsulin + lalmyulahesi.neNext4s §@sée20( Haink Alan8YeirESim)Nfi1le@rEitial i ne
0.110 79.4 _Ref. 4) Zr%ir%sulig 0.177 42.4 Ref. 5) 2nmg.insulin + 1.4ngy
| euci ne 0. 137 G907 BRVGLET 0™ EEROFPGATTARI GOBPOFHEL R RIJAIREL M5
freeze-dri ethsteameerin @83 £(LhRAZEnd tiyBd &AM AN D OMRSh B reh t
disintegration index of 0.110 or nore, were easily nade into fine
particlPes idr Fhgugesdelepioned sushidatehine baze of themiacintreduetian bei ng
possi bl e t ERRPYUEH 27 RAEIYr. S AT SRATAd FdreSYEL e o dmpary
adm ni strati on. g,Ref erence Exanp“ﬁ‘res g ?%é %gjrfowi ﬂngé%fuclc&rjfghl ?géu?%econbi nant
Human | nsullitnwasydt A9mm (Embeosiiofendt 81 idyra3iddbr asimy ahiils;, théaine
activity: . fi various carriers, (1.5 as shown in Table
7 were ma (% rﬁ:y'/ dtiga) (P%%S-ﬁl%gyy (%i)sggfvf:ﬁ cFﬂaJﬁﬁﬁge‘&lﬁbna dﬁ[‘@q | Ve r

(manufactured by Copley, UK) (applying an air impact arising

10 through an air speed of about 95 m/sec and an air flow rate
of about 295 ml/sec to the freeze-dried cake). The
disintegration index and the fine particle fraction (%) are

shown in Table 9 for each of the freeze-dried compositions.

15 {Table 9>

Freeze-dried composition Disintegration Fine particle
index fraction (%)
Ref. 1) lmg insulin 0.159 75.0
Ref. 2) lmg insulin + 1l.4mg leucine ¢.145 80.7
20 Ref. 3) Img insulin + 1.0mg valine 0.110 79.4
Ref. 4) 2mg insulin 0.177 42.4
Ref. 5) 2mg insulin + 1l.4mg leucine 0.137 65.1

As can be seen from Table 9, the non-powder-form freeze-dried
compositions (freeze-dried cakes}, which showed a
25 disintegration index of 0.110 or 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.

Reference Examples 6 to 10

30 1l mg of insulin (Recombinant Human Insulin Crystal,




cont ai ni ng hydrochlolic acid, this was filled into vessels 5 (trunk

di aneter 18 mm), and freeze-drying was carried out using a shelf-type
freeze-dryer (Lyovac GI-4, manufactured by Leybold). The disintegration

i ndex of the non-powder-form freeze-dried conposition (freeze-dried cake)
obt ai ned was calculated. Next, a vessel (trunk diameter 18 nm filled with
10 the non-powder-form freeze-dried conposition obtained was installed in
a jet type dry powder inhaler (having a bellows -body capable of supplying
an amount of air of about 20 m, Enbodinment 1, Figure 1) designed such
that the bore of the air jet flow path was 1.2 nm and the bore of the

di scharge frhmebRhaldd Aele] . an_alr_inpa ri sSing
through an air speed o&ggéa?ag?q#?elg”a% %tnl‘% ?gﬁ‘{ﬁv a?tg'gfd@é}ut 40
m/sec is &Y ey o6 vawlown cpowdersf O 1% e as- stivwtl ircTapsi T ivire

(freeze-dri cake) contained i.n the yessel, and, fine particles generated
were directly g?t )ég Q'r%nr’rlut E’g PﬁﬁngY”}% i, IpJertigy, §é§t%%‘ﬁ‘af"ﬁqﬁ ed by
Amher st Pr epesseinisig iy@rochlbltc, ab®4) £hisegdayi £ Bl AelRPrraldls
( manuf %ctur(qd bé ﬁn‘nerst Process I nstrunment, Inc., USA: neasurenent

condi ti%ons: Lapeter 18am) .and freezen dryingwasicayriedhoul ysinn
artificialalgmag_frr&g@ ¢apakkeqg divg ST 14 size 25
di stribution of the | gt ted pg;lrtis';f(i:rfaes;E ?%{eré(%ar?t?i%‘l enq%}ééaecizglgsﬁtir %t i on of
the fine p&a¥Ol&Y .walhe hisshrbegrationrriondex nd résunbs-poivdemrasermedi an

aer odynam ' : (3P . t | ed fine particgles cal cul at ed;
Fur t her nor gr@z?a& \%??é'leﬁ( ?ro wﬁ%gﬂ:gfﬁ%t grfr%fg%r%d &H‘?Qa‘:ﬁﬁ)h OC%‘@JII*\%? was
non- powder Cadiamliatedze- Nexed acvepssl t(itamnkbd banertbmas )3 £linskalwiath i n a

sel f-iknhal i e _dr owder inhal er _designed such that the bore of the
air i r11tB r Odl}([i)]l[%l E)%’%f"lpg’wﬁ Sg-t"\#g sTregge-qhied COMPHHIPHORIMNGTE Mash {1 ow

path was 1i%@tahledrhada fst type dry powder inhaler (having a bellows
body capable of supplying an amount of air of about 20 ml,
Embodiment 1, Figure 1) designed such that the bore of the air
jet flow path was 1.2 mm and the bore of the discharge flow
15 path was 1.8 mm. Using this, an air impact arising through
an air speed of about 35 m/sec and an air flow rafe of about

40 ml/sec is applied to the non-powder form freeze-dried
composition (freeze-dried cake) contained in the vessel, and
fine particles generated were directly jetted from the inhaler
20 to an Aerosizer (manufactured by Amherst Process Instrument,
Inc., USA) fittedwith an Aerobreather (manufactured by Amherst
Process Instrument, Inc., USA: measurement conditions: breath
rate: 60 L/min, breath volume: 1 L), which is an artificial
lung model capable of directly measuring the particle size

25 distribution of the jetted particles; the particle size
distribution of the fine particles was thus measured. From
the results, the mass median aerodynamic diameter (um + SD)

of the jetted fine particles was calculated.

Furthermore, a vessel (trunk diameter 18mm) filled with

30 the non-powder-form freeze-dried composition obtained was




3, Figure 3). Using this, the fine particle fraction (% was 5 cal cul ated
with a twin inpinger (manufactured by Copley, UK) (applying an air inpact
arising through an air speed of about 95 misec and an air flow rate of 295
m/sec to the freeze-dried cake). The disintegration index, the nmass

medi an aerodynam c 10 dianmeter (m SRz of the fine particles jetted out
fromthe jet type dry powder inhaler, and the fine particle fraction (%
of the fine particles obtained by the self-inhaling type dry powder

i nhal er are shown in Table 10 for each of the freeze-dried conpositions.
15 20 25 <Table 10> Freeze-dried Disintegration Mass nedi an Fine particle

conposi ti onfdi4Q c Ref erence
Exanpl es 6) | nsul Fﬁiﬁg&il) %3:5 %ggg%gﬁéﬂ%dﬁgﬁ&%ﬁﬁlﬁgﬁﬁ n&/ﬁ@g %

| euci neO. 2%@11951141:4‘5115430]:&8))&%|arl.rlrlmlrbd36tiax42.=w path4d84 2. B9
9)lnsulin + I l.he 041. 8 7762.0 10)Insulin +

D- nanni t ol Ngﬁg% 9 6%"92 sﬂ?@'ﬂ&vﬁ' QHDFERMES1h- 99 AR (FRYBREDE £ or m
freeze-dri ed FRGueenppsi Usang thisezgndlFiad sakesdle ‘ﬂi‘a%'%l%ho\"@ﬂ whs
d|$|nt% gratiqn index of 0.124 or nore, were easily made into fine-

particPes i FHIAFESSHEtRA (eing ippingast (manufanfunadbbynCopley. UK)

(applylng an air impact arising through an air speed of about
95 m/sec and an air flow rate of 295 ml/sec to the freeze-dried
cake). |
The disintegration index, the mass median aerodynamic
10 diameter (um = SD) of the f.ine particles jetted out from the
jet ?:ype 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 10 for each of the

freeze-dried compositions.

15
{Table 10>
Freeze-dried Disintegration Massmedian Fine particle
composition index aerodynamic
fraction(%)
20 diameter
(pmiSD, MMAD)
Reference Examples _
6) Insulin + isoleucine 0.124 1.75931.425 71.1
7) Insulin + leucine 0.250 1.954+1.454 74.1
25 8) Insulin +valine 0.124 2.007%x1.438 72.1
9) Insulin+phenylalanine 0.204 1.8721+1.477 62.0
10) Insulin + D-mannitol 0.160 2.239+1.435 61.2

As shown in Table 10, the non-powder-form freeze-dried
30 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 through




124 an air speed of about 35 misec and an air flow rate of about 40 m/sec
or the air inpact arising through an air speed of about 95 m sec and an
air flowrate of 295 nml/sec. Moreover, the nean particle dianeter of the
fine particles manufactured 5 by the air inpact arising through an air
speed of about 95 misec and an air fixqw rate of 295 m/sec was 5 pun or

| ess, and hence it was possible to produce a powdered preparation suitable
for transpul nonary adm nistration. 10 | NDUSTRI AL APPLI CABI LI TY Accordi ng
to the dry powder inhalation systemfor transpul nonary adm nistration of
the present invention, a freeze- dried conposi tion can be made into fine

particles | r lvery. | the | un

nor eover 1gﬁ§%#f;?g?rgt§€n o¥ ; %g pgﬁélc éél:% ﬁ%t?dﬁg§ﬂfﬁabugh

i nhal ati on 40s nﬁdwcbbe trihaairsimmrachmrtgo thheughyaﬁoa\ﬂ:erspeemaiﬁt i on
system for gu)qegg n?nary adm ni strgilon of present i nvention, a
freeze-dri €d conpasit ol tHathadTheeRW ’Eﬁ%ﬁ)a?rfeagsnmé $95: MRERIVETor m can

be made i ntthef mBan pRirt KI18S diQmétei:hﬂ:‘ EhBer e %tﬁh"]‘.@strﬁﬁﬁzﬁctured
adn1n| tra&w’E%% and adm ni stered through inhalation at the sane tineg,
S

and he AT 1%%%9?6#%190#%%&@ led pseeed ofi arouth b nf/ sawke
particles ReOFRS;iH Yor GYS I gegar di to the.dr owder

i nhal ati on syst em%oﬁ%ﬁggégé cr’r:%nar yﬁgzgqgélv}s/ 5 t%noﬁg (Sﬁr’e%%&ﬁﬁ%c systen)
of the preddnvas possibde te pargivics au@orwd:elredoprémsatimn sgithable for

manuf act ur iy e f the drug or collection |oss through
afilling oggP%?%%ﬁ?ﬁa&glggéiﬁg%# g?Orage (for exanpl e deactivation of
the drug due to being stored in a fine particle forn), or contam nation

with }8 i mpurities during tQﬁp%é@ﬂﬁﬁﬁtxﬁéﬂgcﬁéffﬁﬁé e desired fixed 125

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

15 administration of the fine particles into the 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 form can be made into fine particles

20 at the time of use (the time of administration), and administered
through inhalation at the same time, and hence a special
operation formaking the preparationinte fine particles becomes
unnecessary. Consequently, according to the dry powder
inhalation system for transpulmonary administration

25 (preparation system) of the present invention, there is no risk
of loss during the manufacturing process (deactivation of the
drug or collection loss through a £filling operation) or loss
during storage (for example deactivation of the drug due to
being stored in a fine particle form), or contamination with

30 impurities during the manufacturing process; a desired fixed




amount can thus be adm nistered stably. This is useful in particular with
preparations having as an active ingredient a generally expensive

phar macol ogi cal |y active substance such as a protein or a peptide. 5 The
proportion of effective particles (fine particle fraction) attained by the
dry powder inhalation systemfor tragnispul nonary adm nistration of the

i nvention is at |least 10% and can be increased to at |east 20% at |east
25% at least 30%or at |least 35% U. S. Patent No. 6153224 indicates that,
10 with many of prior art dry powder inhalers, the proportion of the
active ingredient (particles) to adhere to the |ower portions of the |ungs

is only ab@yfouh@% agpu crive ingredi ent |inhaled. Further
Japanese Unexgmgnoggfn %&?gnggPaéﬁn?%%%Pgﬁeﬁoskﬁ%ﬁ %ﬁﬁ?sstuﬁe S AR the
anount of Per&icudaal wiibnppepsaest porparating aseashasgivdeldgmgs dhltung
reachi ng pro | is_generally about 10% qf the drug _discharged from
the prepar %Q%%ér% 8?‘8%8,51%@ AP Caldy Ak i v SEpstapreSuSke
invention ias walpuaklen brt Rapeptigs. capable of achieving a higher

proportion of effective particles 20 (fine particle fraction) than prior
art powder inhal 3EoRTOPPESAPRL PEneffRetiveli PREtICIdR (fiowy @adticde

conposi ti oFrakdibslh LYR&1nHEYHHOMHET ai f ent, dyapeion, the
freeze-dried corrp(%si ti onncan ge ngdgi?%ﬁé?ﬁel%ar %ﬁ?s%r%ﬁy%tg;; jetting
25 air int drERSPRdBoRATYasNimis taiart ijoatoff thevipakintisnng atdeast 10%,

pressure-f i appl yin I ght .air i ct ,to the
freeze-driggﬁbggggggpﬁbn.Ei%%P%ﬁkgﬁgx?ﬁgBa?¢%eqghﬂFPEFengcaﬁFt#ﬁi?tbe
carried out30&t ot et tliemstos5%se UM .hParedtyN®OWI3224nhakhecabayitatd Ssi npl e
structyre wi.th sinple 30 handling. Mreover, because the dry

a nor eove |
powder i nhglqu nany .o pﬁ}pg q@% dry powder inhalers, the proportion of
the active ingredient (particles) to adhere 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 states that the amount of
15 an inhalation powder preparation reaching the lungs (lung
reaching proportion) is generally about 10% of the drug
discharged from the preparation. Therefore, the dry powder
inhalation system of the invention is valuable in that it is
capable of achieving a higher proportion of effective particles
20 (fine particle fraction) than prior art powder inhalation
preparations. |
According 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 merely by jetting
25 air into the vessel from the air jet flow path using the air
pressure-feeding means and thus applying 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 structure and moreover with simple

30 handling. Moreover, because the dry powder inhaler has a simple




structure, it can be produced with a | ow manufacturing cost, and hence
mass distribution is possible. Mreover, according to the jet type dry
powder inhaler, by adjusting the speed of conpression of the air 5
pressure-feedi ng neans such as a bell ows body, the anmount sucked in of the
aerosol (powdered preparation) can bggdjusted in accordance with the
respiratory ability of the user. Mreover, by using a single integrated
needl e part, the operation of piercing the stopper of the vessel with the
needl e part becones 10 sinple. Furthernore, according to the self-inhaling
type dry powder inhaler, the freeze-dried conposition can be nmade into an

aerosol ( ' fiE tic t hr.ou an.air_li ct. _bein ner at ed
by the inha atdlédl'trtlﬂgr’eggu(?%{o € {p%gﬂigggg, ngﬁla alg'oﬁ’eﬂeggfﬁ%t%%%%qg‘%t'o fine
particl es aand demice shsat dastiribatibheikupgssitld he freeze-dried

conposition can pe carried out _at the sane tine as the .user inhaling, and

thus it can be expEEPY¥ET  t}EEOXIIH LG EE dethEYRE ALY PPWARE inhalent.apl e

anount wi t Ibyn@d jus3ngMeheO¥BReddoBCRBNAFEsSPEE G GREIALI On for making
~into 20 an aerosol (making into fine particles) Is unnecessary, and hence
handl i Ry | Prefeprengeeding neanssuch ana petlawgpeodyy theiampung siakside
i nt egrat ed jpeed epRa | | enGi | astic. port stopper
of the vesslel Wi tﬁgt Iél%r?lgéggl @%ﬁfﬁﬂﬁﬁggﬁgﬁﬁ%qegggﬁgc%%}u|tne3é)tl(§1the dry
powder i nh&@cgorganciarirletbrtrespiumitomnabbyi py efcting uskee . Maywrerof t he

vessel wt A of. the needle part_haying the suction flow path and
the air i nFH‘;l &(%’PP &n Sf"flgéeep&?ﬁ,egﬁﬁgegi Pe?#‘? ﬂ‘éavéssﬁfe tIRGF ATy °Lucked
in from t heieretingntipostobpeitr tABaleHdNwRERINY Be&d14 BATEScoles

(patlirat), Seilmrpl%a}n be made to flow into the vessel fromthe 127

Furthermore, according to the self-inhaling type dry
powder inhaler, the freeze-dried compositidn can be made into
an aerosol (made into fine particles) through an air impact
being generated by the inhalation pressure of the user, and

15 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
_fhat the drug will be administered in-a stable amount with no
loss. Moreover, a separate special operation for making into

20 an aerosol (making into fine particles) is unnecessary, and
hence handling is easy. Moreover, as with the jet type, by using
a single integrated needle part, the operation of piercing the
elastic port stopper of the vessel with the needle part becomes
simple.

25 According to the dry powder inhaler of the present
invention, by piercing the stopper of the vessel with the tip
of the needle part having the suction flow path and the air
introduction £low path, and air in the vessel then being sucked
in from the suction port by the inhalation pressure of the user

30 (patient), air can be made to flow into the vessel from the




air introduction flow path of the needle part, thus applying an air inpact
to the freeze-dried conposition, and the freeze-dried conposition that has
been nade into a powder can be sucked in fromthe vessel. 5 Moreover, in
the case of the dry powder inhaler of the present invention disclosed as
Enbodi nent 4 in particular, the follgsng effects are exhibited. Wen
trying to apply an effective air inpact to the freeze-dried conposition
and suck the powder-formfreeze-dried 10 conposition that has been nade
into fine particles fromthe vessel, the cross-sectional areas of the
suction flow path and the air introduction flow path nust be nade | arge,

and hence jgshe . di : eedl e part nust. be de_ ] arge. wever, in
the case ofatlgfel?llg?‘%hg%%géd#g&%}ra&qhgﬁ ﬁ'ée Il%eé\lef zi’tag:z'd?:gﬁﬁtﬁp Hrfligh t he
st opper, i tathedondmpaetetoatiiet Srebabdathedvesngbssecon eland amk in this
state anef%he vq@@g} towards fhe needle tip wthout deviating away from
the axis of 1he &%cﬁﬂ?‘??l'&iﬂl fhiat bag Reesppedestptest PPREeRcEi e tip
with a |arge fsticked 38 Arofieshkl Pedsapove, the dry powder inhaler of the
present. invention thus has a holder part that holds the vessel, a guide

part of the hol d¥PTEEVET okl thesiager ofpthatdry peewdethdnhageraofredteani sm
By hot di ng e reesarelr e PAECRr g A kiBebifen - IE TR Blnkr, ARy "t he
axi s of th&oddewiagpafifects| hvwi eghibetedl de part towards the needle tip,
necdl o part ot nr Sheh ERE b0 sReroBiv pe clceetRiRer dumack Riga ow
force. 30 (freekziesdrded comgditidn and BacRheOWRIr 1801 fre®ie tdve P8
10 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 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
15 a large diameter through the stopper, it becomes necessary to
hold the vessel securely, and in this state move the 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.
20 As described above, the dry powder inhaler of the present
invention thus has a holder part that holds the vessel, a guide
part of the holder part, and a holder operating part having
a mechanism part and an operating member that operates the
mechanismpart. Therefore, byholding the vessel with the holder
25 part, moving the vessel along the axis of the needle part
following the guide part towai:ds the needle tip, and operating
the operating member, it is thus possible to pierce the needle
part through the stopper of the vessel using a relatively low

force.

30 In this way, according to the dry powder inhaler of the




present invention, the stopper of the vessel can be pierced by the needle
part easily and reliably. Mreover, if a constitution is adopted in which
the housing is forned in a tubular shape, the suction port is fornmed at 5
atip part of the housing, a housing chanber for the vessel is formed in

t he housing, the needle part is dispgsgd in the housing so that the needle
tip points towards the housing chanber, an introduction port for

i ntroduci ng outside air that comunicates with the air introduction flow
path of the needle 10 part is provided in a wall of the housing, and the
hol der part is advanced and retreated in the axial direction of the

housing i 0ysi nb using the L der_ _operatin art, then a
penci | -shaprbelt(fr%rr{} gg‘\k{%grt&?ﬁhaﬁé? %%0 eérfod"lr] s v\ﬁ?gfﬁr F@ngt?:\gyplq’ff’qﬁe and
conveni ent |by piiret aleledlel pabtor eavely ahdthelcapsfyitution is made to be such
that - the housing is forng%_fron1a housingﬁnain body having a renoval/

insertion port fOPTERECTeddd CoRslPYHiqn brafarhpddh vhich thahpysingt is
retreated, ian@dodmedd1hok tEBuISFTMAHe | RS tehidit ioROpbbrhak f&,&ﬁd‘lr@gt ed to

t he housing main body by a hinge, 20 the hol der operating part has a
nechaniP®sm FatdPWRRER AbvERe theusing d& hemsingchamberwfien tie Yéssdls pushed

down and theg fb?ﬁi@&aﬁ.néifﬁ@rﬁdu%’léﬁqr g/ Réﬁglegé%gﬁ}’seﬁigpﬁs%'ﬂ?rt art

backwar ds when elidis lifted p and r | NSeFtion ~port” opened,
and the |i drausipgezb that ibeopedde tip peibts toka?istthe rcediay chantssy,, t hen

D el ARl I8 Lo OBRL AL Ly Rt Tl e
vessel can dommundsedesatitihehesdr infeod%cRiohCt 16k bAehsdORRLmedatde
vessel, wth_ the needle tip, and _hence use becones easier. 30 129
10 part is provided in a wall of the housing, and the holder part
is advanced and retreated in 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 use and conveniently portable.
15 Moreover, if the constitution is made to be such that
the housing is formed from a housing main body having a
removal/insertion port for the vessel in a position in which
theholderpart isretreated, andalid for the removal/insertion
port that is connected to the housing main body by a hinge,
20 the holder operating part has a mechanism part which moves the
holder part forwards when the 1id is pushed down and the
removal/insertion port closed, and moves the holder part
backwards when the 1id is lifted up and the removal/insertion
port opened, and the l1lid is used as the operating member of
25 the mechanism part, then the mechanism part of the holder
operating part can be simplifiedand in the manufacturing cost.
Moreover, the removal/insertionport 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.
30




CLAIMS 1. A freeze-dried conposition for transpul nonary admnistration
prepared by freeze-drying a conposition liquid 5 containing ingredients in
a non-di ssolved formwhich has the followi ng properties (i) to (iii): (i)
a non-powder cake-like form (ii) a disintegration index of 0.05 or nore,
and (iii) becom ng fine particles haw4y a nean particle dianmeter 10 (mass
nmedi an aerodynam c dianeter) 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 least inmlsec and an air flow rate of at |least 17nl/sec. 15 2. The
freeze-dried conposition according to Caim1l, wherein a

hi gh- nol ecul ar-wei ght drug is contaiegg % an active ingredient. 3. A

met hod of manufacturing a dry powder € paration for 20 transpul nonary
adninistration conpri si ng: introducing air into a vessel to apply to a

freeze- dr| d q$ i tion._an g} nBaQt haV|ng an air speed of at |east
I'msec an ait FIower §Ededr COrPPEAELon 7RaF SEEARIP WA i ce capabl e
of applyi n@mﬁ.sﬂdﬂaﬂlmaﬁﬁeﬁa&é&Syffl?@éfé-dﬁﬁQQCQ%Js‘ﬂﬂonzﬁidﬁé he
vessel , thereq%ﬁgskln sald freeze-dried conposition into fine particles

havi ng%a néan 1ng engrefdients (Hhasnpadiassoleed Boramiwbighahas ethe of 10

m crons or dfAsHwihe prloperRakt ?%‘i‘ br ﬂﬁ. n of 10%or nore; 30 the
freeze-dried conposition prepared’ by f eeze-drying 130 a conposition liquid

cont ai ni ng (iigredioanpowideracabe-diksofved, form and having the foll ow ng
properties: 4y £ AYInReAYISE158KenELKCED s or more, and
~ (11i) becoming fine particles having a mean particle diameter
10 (mass median aerodynamic 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.

15 2. The freeze-dried composition according to Claim 1,
wherein a high-molecular-weight drug is contained as an active

ingredient.

3. A method of manufacturing a dry powdered preparation for
20 transpulmonary administration, 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 impact to the freeze-dried composition
25 in the vessel,
thereby making said freeze-dried composition into fine
particles having a mean particle diameter (mass median
aerodynamic diameter) of 10 microns or less or a fine particle
fraction of 10% or more; '

30 : the freeze-dried composition prepared by freeze-drying




(i1) a disintegration index of 0.05 or nore, and 5 (iii) becom ng fine
particles having a nean particle dianmeter of 10 mcrons or less or a fine
particle fraction of 10% or nore upon receipt of the air inpact. 4. The
met hod of manufacturing a dry powdered preparation 10 for transpul nonary
adm ni stration according to daim3, pherein the freeze-dried conposition
contains a high-nol ecul ar-wei ght drug as an active ingredient. 5. The

met hod of manufacturing a dry powdered preparation 15 for transpul nonary
adnmini stration according to Caim3 conprising pulverizing a freeze-dried
conposition into fine particles u5|ng a dry pomder I nhal er descri bed under

item (A) or &g)ap §19191?\i' é;\\/ud(cpé) Jgr)&v\%a%%{e}r% ’é?fef?‘{t}?f‘iﬁ?ss uL‘{ﬁ%nary 20

adn1n|strat|on erng a sition
t hat has be@m@maeahammgomhaommowﬁm pHoperess®l into fine particles,
and adn1n|§é5r|n the resulting fine particles to a user by inhalation,
conpri si ng °é1 “Forder, GRkE - ahkei FOFB: flow path, 25 a needle part

having a dl(saglharagelﬁsllgwe@%talgloﬁl _r,_ngéﬁsgyr@ bsedi-Nforderhey for feeding air
into the air jet flow path of said needle part, and an 1 nhal ati on port

t hat céhnudﬂééﬂe?QHQN¢th§1n§|P@nﬁlgéeSIbawpmwrﬂcmeamJd needl e part, and
characteri el t LUy gd hat st o 30 that, seals u
e A o ABCPE D Poft BB SRR R RiST tne

said vessel is p|erce nee e parts the air
jet flow pditachicn lof€ di0$char perél apopatécept hot hené nsidleimfasai d vessel
and air is jetted into said vessel through said air jet flow path using
said air pressure-feeding nenber, thus pulverizing said freeze-dried 5

conposi ti ort.i nt o ThienfepR6di ¢t @Rl athtari Agagtasf pb@elr8ll ffeparation
10 for transpulmonary administration according
to Claim 3, wherein the freeze-dried composition contains a

high-molecular-weight drug as an active ingredient.

5. The method of manufacturing a dry powdered preparation
15 for trénspulmonary administration according
to Claim 3 comprising pulverizing a freeze-dried composition
into fine particles using a dry powder inhaler described under
item (A) or (B) as a device:
(A) 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, and administering the resulting fine
particles to a user by inhalation,
comprising a needle part having an air jet flow path,
25 aneedle part having a discharge flowpath, air pressure-feeding
member for feeding air into the air jet £low path of said needle
part, and an inhalation port that communicates with the
discharge flow path of said needle part,
andcharacterizedbybeingconstituted such thatastopper

30 that seals up said vessel is pierced by said needle parts, thus




air, and discharging the fine particles obtained fromthe inhalation port
via said discharge flow path, or (B) a dry powder inhaler for

transpul nonary adm nistration, being a device used for nmaking a
freeze-dried 10 conposition that has been housed in non-powder formin a
vessel into fine particles, and adm Rigtering 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 an 15

i nhal ati on port that communicates with said suction flow path, and
characterized by being constituted such that, in a state in which a

st opper seal. ' essel .has_been pierc by. sai d needl e ts,

t hr ough th?olhﬁ%gP%P iﬁghgpt\rhees%ﬁ%‘ e%f P pa%be?’}ggf‘? W@Eﬁ?%ggg‘élp%%é‘ i nhal ed
from sai d milthl dheohnpbaé, o2 kAT viissele AL alrMesOjé St Bito fda@ws into
sai d vesse%, at ; g ne aéive ressure, through said air introduction flow
path, and'a8°&% bgp g afgt r@EZ I | BtPE RRITLIMS I is2ifudIdTi zed into
fine partl@&%%shtethéeﬂﬁﬁgcrﬁerﬁ’éef,ha:tﬁ‘ilsr hh%ﬂgiha,?aﬁ eddid g Rarticl es

obt ai ned are di scharged fromthe i1 nhalation 25 por rough said suction

f1 ow path. COMPRsdft§opohAte FieRanticles bamther impant pof Morearjetted

adm ni strati;Qn, i | ' . VESS ' a freeze-dried
conpositi onlpr'esgraeggsgsgggjg#ggtﬂ%%?fdﬁ? r%g%t%oln%sosoﬂﬁ%%%%: %%i"éf‘ (1::('%1%,[ ai ni ng

i ngr edi ent $nh@2aithon pontdivizosaid dischamye filbsy path), amon- powder

broperty of becotPhu®r hE BAYEFE LUSRLEA pn VRAFPARSRARG o df anetel
(mass nedi admdedisdyaaibs, daithi ardevicd dsed £6HMaKAng 8SEr&dzad diiva -
parti iloe f rc%?ntplogEtgfonltq;)gto{lag%reeenulgggsed in non-powder form in a vessel
into fine particles, and administering the resulting fine
particles to a user by inhalation,
comprising a needle part having a suction f£low path, a
needle part having an air introduction flow path, and an
15 inhalation port that communicates with said suction 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 saild vessel is inhaled from said inhalation ﬁort,
20 and at the same time outside air flows into said vessel, at
a negative pressure, through 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

25 port through said suction flow path.

6. A dry powder inhalation system for transpulmonary
administration, using a combination of:
(1) avessel housing a freeze-dried composition prepared

30 by freeze-drying a composition liguid containing ingredients




receiving an air inpact having an air speed of at least 1 msec and an air
flowrate of at least 17 m/sec; and (2) a device conprising a nenber
capabl e of applying said 10 air inpact to the freeze-dried conposition in
said vessel, and a nenber for discharging the powder-formfreeze-dried
conposition that has been made into fikpe particles. 7. The dry powder

I nhal ation system for transpul nonary 15 adm nistration according to C aim
6, wherein the vessel and the device are used in conbination at the tine of
i nhal ation. 8. The dry powder inhalation systemfor transpul nonary

adm ni stration according to Caim6, wherein the freeze-dried 20

conposi tion gnhghnaﬁafg#ggangagﬁ gﬁéxﬁ%ght drug as an active ingredient.

9. The dry omder I On SysS anspul nonary admi ni stration
accordi ng ﬂo)CbannnspowﬂerecakéhBlHevf@ﬁnjs: 25 A) a dry powder inhaler for

t r anspul nonar, ni.strati being a_device used for nmaking a
freeze-dri ggl offp F?P%ﬁgfﬂ&'én %‘ge(hf HOUELPT MIFSh- f&fder formin

avessel intaifiyng p&bbéf}&?saf BéEomi: ﬁi%%ﬁ{e?rﬂdiﬂ:itdl%é “r‘x%i%lzh'gn% fleRf

particles to a user by inhalation, nprising a needl e part haV|ng an
air jeP fl BRTSACHe ﬁé@“ﬁtﬁﬁeﬂﬂ‘?ﬁ%a‘mdmlW@ﬂm@@mt@mpﬁh 10ai r

pressure-f gedirdds 6@&‘&%&6‘ Pl ffﬁ&'g%g: 1ol POt 116 géfelséﬁn : h}nﬁﬁ/e *?1 of said

needle -part, and an in ation p at conmmuni'c scharge
fl ow pat h &Pceivdngean pdrptmpactbhandnghan adirespeaeat] offya b dieag tc bmstseicut ed

such t hat t app | s up d ve erced by said needle
parts, thugnacgﬁngéchisﬁgégﬁ% %.rafaieq?%affé$HE§%H di scharge fl ow
path with the ifig)dedevisaicdmpessehg DMembet dapabiel@flapploifgishiavessel
througB sald ajr et flgw %ath using said air

air imp ct to t reeze-dried composition in said vessel, and

a member for discharging the powder-form freeze-dried

composition that has been made into fine particles.

7. The dry powder inhalation system for transpulmonary
15 administration according to Claim 6, wherein the vessel and

the device are used in combination at the time of inhalation.

8. The dry powder inhalation system for transpulmonary
administration according to Claim 6, wherein the freeze-dried
20 composition contains a high-molecular-weight drug as an active

ingredient.

9. The dry powder inhalation system for transpulmonary
administration according to Claim 6, wherein the device is:

25 A) adrypowder inhaler for transpulmonary administration,
being a device used for making a freeze-dried composition that
has beenhoused innon-powder forminavessel into fine particles,
and administering the resulting fine particles to a user by
inhalation,

30 : comprising a needle part having an air jet flow path,




10 pressure-feeding nenber, thus pulverizing said freeze-dried conposition
into fine particles by the inpact of the jetted air, and discharging the
fine particles obtained fromthe inhalation port via said discharge flow
path, or B) a dry powder inhaler for transpul nonary adm nistration, 15
being a device used for making a freqzg-dried conposition that has been
housed i n non-powder formin avessel into fine particles , and

adm nistering the resulting fine particles to a user by inhalation,
conprising a needle part having a suction flow path, a 20 needle part
having an air introduction flow path, and an inhalation port that

conmmuni cat ] | ' { and.char.acteri zed In
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pressure of tt11‘t 25 user n said vessel is inhaled fromsaid inhalation
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negative praEsttiaeget ELOWIBashI §£akaid hdodictppx fl ow path, and as a
result said freeze-dried conposition is pulverized into fine particles by
the inpact of th@&ndichamasitierdzed bybrimpcenst itwkedaveh thas agiaupesd are

di schar ged tfha@nsd s iy ' 4, : i | I th. 10.
A transpul nonary adm %P%‘?%b’?%ﬁgﬁeitf%%%%%ﬁ%gﬁga &Hﬁjﬁlgggt%f%ﬁdri ed
conposi t i oMU itadngathe sivsied Ahowpath amdhhpaidlischargk fewgratdf 10

m crons or J:ess ' article fraction of _10% or e, by applying an
ai r inpact vjﬁ%\% ﬁgg %L%{ig %ge%%l fveaisﬁaleaéf‘%lafﬁ:.séﬁ &ﬁﬁg%‘i ’af_?‘?% fslpagx/@/rat e of
at | east Yésselsebrboghheafdeaie- get etllownpos ivihqtsdiee dixe  of use,

and 19 02 dm S e et nG Rember'Y thub phiverizing batd frecre-dried
composition into fine particles by the impact of the jetted
air, and discharging the fine particles obtained from the
inhalation port via said discharge flow path, or
B) adrypowder inhaler for transpulmonary administration,
15 being a device used for making a freeze-dried composition that
has beenhoused innon-powder forminavessel intofineparticles,
and administering the resulting fine particles to a user by
inhalatiocn,
comprising a needle part having a suction f£low path, a
20 needle part having an air introduction flow path, and an
inhalation port that communicates with said suction £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
25 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 result said freeze-dried composition is pulverized
into fine particles by the impact of the air flowing in, and

30 the fine particles obtained are discharged from the inhalation




user by inhalation; the freeze-dried conposition being prepared by
freeze-drying a conposition liquid containing ingredients.in a
non- di ssol ved form and having the follow ng properties: 15 (1) a non-powder
cake-like form (ii) a disintegration index of 0.05 or nore, and (iii)
becom ng fine particles having a neanzparticle dianmeter of 10 mi crons or
|l ess or a fine particle fraction of 10%or nore upon receipt of the air
i mpact. 20 11. The transpul nonary adm nistration nmethod according to Caim
10, wherein the freeze-dried conposition is housed in a vessel, and the
fine particle pomder are prepared using a device conprising a nenber
capabl e of i W 2 freeze-dried conposition in
t he vessel "and a neﬁ%er ?&B bgﬂgg %rg%%g #%gh?esulting fine particle
powder-form freeze-dried conposition out of the vessel. 12. The
t ranspul no y agmunistration nmet h accordin 30. G aim 10, wherein the
freeze- dr|gggcong%S|tlgﬁuégﬁP3Fﬁs g“&%%$?ﬁ2ﬁ%$ﬁn%ﬁﬁﬂ%ﬂ SRS I®RSig as an
active ingredi entmaktfing -B"Iﬂfrbéaﬁsﬁﬂh.ﬁar@(ﬁr%p@éj.lmirﬂrﬁtlh%b' pinaBidvach acor di ng
to daiim1 uS|n a dr owder jnhaler described under item 5 (A) or (B)
as t he >devitk 3 § gm\ﬂ%ﬁ' digmerter ¢HrL0 pHAEPNS Pnhe§s oaiaifiing rati on,
being a de dgtﬂ@yytfégtﬂHH% ’ geee I been
housed in Egn powder forn1lﬁﬁgosé%; nggﬁgﬁﬁg'par??%lﬁgahgqgﬂnﬁﬁ;
adni ni st er g 3lfe spesd of nat flerst( prisciccland ao alusﬁlohyratmmﬁtaton
conpri si ng le fl ow ath ngedl e part having
a d|schargé§?¥§ﬁﬁga?ﬁ?gg?Pa%ﬂggéﬁﬁé%gé égﬁ d com 031t1°n df éh tille

of use, and

10 administering the resulting fine particle powder to a
user by inhalation;
the freeze-dried composition being prepared by
freeze-drying a composition liquid containing ingredients in
a non-dissolved form and having the following properties:
15 (i) a non-powder cake-like form,
(ii) a disintegration index of 0.05 or more; and
(iii) 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 the air impact.

26
11. The transpulmonary administration method according to
Claim 10, wherein the freeze-dried composition is housed in
a vessel, and the fine particle powder are prepared using a
device comprising a member capable of applying the air impact
25 to the freeze-dried composition in the vessel and a member for

discharging the resulting fine particle powder-form

freeze-dried composition out of the vessel.

12. The transpulmonary administration method according to

30 Claim 10, wherein the freeze-dried composition contains a




menber for feeding air into the air jet flow path of said needle part, and
an i nhalation port that communicates with the 15 discharge fl ow path of
sai d needl e part, and characterized by being constituted such that a
stopper that seals up said vessel is pierced by said needle parts, thus
communi cating the air jet flow path and the discharge flow path wth the
I nside of said vessel, and air is jetted into said 20 vessel through said
air jet flow path using said air pressure-feeding nenber, thus pulveri zing
said freeze-dried conposition into fine particles by the inpact of the
jetted air, and discharging the fine particles obtained fromthe

I nhal ati on hﬁ.@ht-m\éllécﬁihil—ﬁéiﬁﬁﬁfﬁfu%l9&"_ Atdbr e %%Q(ﬁdi%ncy_y powder

i nhal er for transpul nonary adm nisiration, belng adevicé used for naking
a freeze-dried conposition that has been housed in non-powder formin a

barticles 18°a vane breneRlindRErP SRl ol Pl PieathS, g
suction fl| éw gaahm hl]l3Gimeedl erpégs¢wdwimaamraaésbﬁibedtt@ﬁct&ﬂ ifdegv path,
and an ingglatEoE ort %Hat communi cates with said suction flow path, and
char acPeri 28d BY BB ngScbH&t 8YHS%: such that, in a state in which a

stopper sealing YR)sai dryepsRbeRasnREES: PESKF G&hnspinctid, needl e parts,
t hrough the .inhal ati on pressure of the user, air i'n said vessel is inhaled

from sai d PARARAELEATHER: beinmadevire vapd formaking adraeze{dnied nt o
sai d vesselkompbsi®iBRIHA RS 5 QUST S L LAty odyct i flow
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ggiﬁi@gd abgrqggiggrggdafﬁgg}tgf lﬂﬁ% atiéHL port through said suction flow

comprising a needle part having an air jet flow path,
aneedle part having a discharge flowpath, air pressure-feeding
member for feeding air into the air jet flow path of said needle
part, and an inhalation port that communicates with the
15 discharge flow path of said needle part,
and characterizedbybeingconstitutedsuchthat astopper
- that seals up said vessel is pierced by said needle parts, thus
communicating the air jet £low path and the discharge flow path
with the inside of said vessel, and air is jetted into said
20 vessel through said air jet flow path using said air
pressure-feeding member, 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 said discharge flow path, or
25 (B) a dry powder inhaler for transpulmonary
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, and administering the resulting fine
particles to a user by inhalation,

30 comprising a needle part having a suction flow path, a




14. Use of a freeze-dried conposition for transpulmonary 15 adm nistration
by inhalation, the freeze-dried conposition prepared by freeze-drying a
conposition liquid containing ingredients in a non-dissolved form and
having the follow ng properties: (i) a non-powder cake-like form 20 (ii) a
di sintegration index of 0.05 or norel3gnd (iii) becom ng fine particles
havi ng a nean particle diameter 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 least 1 msec and an air flowrate of at |east 17 m/sec, 25 and
being used by formng into fine particles having said nmean particle

di aneter onegald pabe BAGLhG! &nfaLEiMrodretiBiE A% Plath f af@zend! | ed
conposition for transpul nonary adm nistration according to alm 14,
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freezesdrigg ggggosit'on ut of the vessel. 5 16. The use of a freeze-dried
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and as a result said freeze-dried composition is pulverized

10 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.

14. Use of a freeze{dried composition for transpulmonary
15 administration by inhalation,
the freeze-dried composition prepared by freeze-drying
a composition liquid containing ingredients in a non-dissolved
form and having the following properties:
(i) a non-powder cake-like form,
20 (ii) a disintegration index of 0.05 or more, and
(iii) 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 1 m/sec and an air flow rate of at least 17 ml/sec,
25 and being used by forming into fine particles having said mean

particle diameter or said fine particle fraction.

15. The use of a freeze-dried composition for transpulmonary
administration according to Claim 14, wherein the freeze-dried

30 composition is housed in a vessel, and the fine particles are




15 properties: (i) being prepared by freeze drying a conposition liquid
containing ingredients in the non-dissolved form (ii) a non-powder
cake-like form (iii) a disintegration index of 0.05 or nore, and 20 (iv)
becom ng fine particles having a mean particle dianmeter of 10 mcrons or
|l ess or a fine particle fraction of 1D8 or nore upon receipt of an air

I npact having an air speed of at least 1 nfsec and an air flow rate of at
| east 17 m /sec, and being used by formng into fine particles having said
25 nean particle dianmeter or said fine particle fraction at the tinme of
use. 18. The use of a freeze-dried conposition for manufacture of adry

powder ed prepspatedusing d densPs compaikiagid MémbéAthpan3a J_B’abﬁf'f”‘iﬁ%' on
according tg Claim 17, wherein the treeze-dried 138 conpositionh contains a
hi gh- ol ec u‘ﬁ?ﬁ A JAPagtute ddheydreereréripdgeempesitiam inThbeusesstl a
freeze-dri esh€®ogpPashbeen dgyy%g&%ﬁ I v DO, e ation
for transpul nonary adlr??nif?ﬂ ation accclx}lggitr% %e%%léﬁ%ﬂ%egg‘?ﬁ?ﬁée
freeze- dri RPWIARTHITM diredze-dniedd compasiéienl putindft tiee fvees@brticles are
preparegd by using a device conprising a menber for applying a prescribed
air inpact to the freeze-dried conposition housed in the vessel 10 and a
menber for b schdflyi ngetofea feeske0gibiompasiitiba AMWeansh@Ifbnary

freeze-dried, conpasiti.on out of the vessel. 20. Use of a conposition liquid
cont ai ni ng Ef‘jdr{‘?g’r‘gﬁq‘e‘?ﬁtsl%a?ﬂ%r R aiCim by Whereinthmhteaserdeied a
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for manufacture oftgry powder ed preparation for transpul nonary

admi ni st r atiWfFedient.
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17. Use of a freeze-dried composition for manufacture of a
dry powdered preparation for transpulmonary administration by
inhalation,
. the freeze-dried composition having the following
15 properties:
(i) being prepared by freeze drying a composition liquid
containing ingredients in the non-dissolved form,
(ii) a non-powder cake-like form,
(1ii) a disintegration index of 0.05 or more, and
20 (iv) 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 1 m/sec and an air flow rate of at least 17 ml/sec,
and being used by forming into fine particles having said
. 25 mean particle diameter or said fine particle fraction at the

time of use.

18. The use of a freeze-dried composition for manufacture
of adry powdered preparation for transpulmonary administration

30 by inhalation according to Claim 17, wherein the freeze-dried




(i) a non-powder cake-like form (ii) a disintegration index of 0.05 or
nore, and 20 (iii) becomng fine particles having a nean particle dianeter
of 10 microns or less or a fine particle fraction of 10%or nore upon
recei pt of an air inpact having an air speed of at least 1 nisec and an
air flowrate of at |east 17 m/sec, 138nd being used by formng into fine
particles having said nean 25 particle dianmeter or said fine particle
fraction at the time of use. 21. The use of a conposition |iquid
containing ingredients in the non-dissolved formaccording to O aim 20,
wherein the 30 freeze-dried conposition contains a high-nol ecul ar-wei ght

139 drug asomposttiiua dongreatiscahidh ndecUsar the foROARASIdd B ddtdled
containing.in rﬁglents in the non-dissolved formaccording to C aim 20,

wherei n t hé™§*PP&82E-dri ed conposition is housed in a vessel, and the fine
particles are prepared by using a device conprising a nenber for applying
a prescribed air inpact to the freeze-dried conposition housed in the
vessel andl§-nenffBe ®8e of st ifnegizegdriled cempbsitiod i fuer parifaetupender

form f Seez%f‘y&Wpo&&ef@%ggbgk‘ggigg%o%ft:l.:[at}lesp\{ﬁ%%%gry administration
according to Claim 17, wherein the freeze-dried composition

is housed in a vessel, and the fine particles are prepared by

using a device comprising a member for applying a prescribed

air impact to the freeze-dried composition housed in-the vessel

10 and a member for discharging the resulting fine particle powder

form freeze-dried composition ocut of the vessel.

20. Use of a composition liquid containing ingredients in the
non-dissolved form for manufacture of a freeze-dried

15 composition having the following properties, which is used for
manufacture of dry powdered preparation for transpulmonary
administration:
(i) a non-powder cake-like form,
(ii) a disintegration index of 0.05 or more, and

20 (1ii) 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 1 m/sec and an air flow rate of at least 17 ml/sec,
and being used by forming into fine particles having said mean

25  particle diameter or said fine particle fraction at the time

of use.

21. The use of a composition liquid containing ingredients
in the non-dissolved form according to Claim 20, wherein the

30 freeze-dried composition contains a high-molecular-weight
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drug as an active ingredient

22, The use of a composition liquid containing ingredients
in the non-dissolved form according to Claim 20, wherein the
freeze-dried composition is housed in a vessel, and the fine
particles are prepared by using a device comprising a member
for applying a prescribed air impact to the freeze-dried
composition housed in the vessel and a member for discharging
the resulting fine particle powder form freeze-dried

composition out of the wvessel.




