1 1E1111E11111i *59J59* DESCRI PTI ON DRY POADER PHARMACEUTI CAL COVPQCSI TI ON
FOR | NHALATI ON TECHNI CAL FI ELD [ 0001] The present invention relates
to a dry powder pharnmaceuti cal conposttion for inhalation fm@ tr eatlﬁm

preventing influenza virus infections whose nedicinal conpog m,m,wwm’ m
conmpound havi ng neuram ni dase inhibitory activity and which

conprises a diluting agent having a specific particle-size distpbsettion.
The present invention also relates to a dry powder pharnmaceuti cal
conposition for inhalation for tDERCRDBTDONpreventing influenza virus
infections with a specific dose and in a specific frequency of

adm ni stration. BACKGROUND ART [ 0002] Japanese Patent No. 3209946
(Patent Docunent 1) discloses conmpounds havi ng neur am ni dase i nhibitory
activity, wAR¥hPOWDER]EFARMACENEGGAd CEPIFEFEMEN BPR oA {13N shown

bel ow. The compound represented by fornula (1) has excell ent neuram ni dase
inhibitory activity and is expected to be useful as a drug for treating and
prevent| influenza virus infections. Japanese Patent No. 4205314 (Patent
Docunent é% Mt ek osest? hat a certain concentration of the conmpound
represen iﬁ%f?'fornula 1111111211211111 *@A00002* 2 (1) can be maintained
over me in respiratory ti ssues such as the lung (Patent Docunent

2). [0003] (Hgghge gn&@gsbgofgrgy¥a%é%h an produce the

effect of trea |né?prevent|ng I HfT Uehza Vi Tus i nfec en adm ni stered

to the raspiralony;s ftc‘?gh%sf‘* $YRi g6t apdagblowedrbe keRmicA n Fn ohe
respiratory tissues (such he upper airway and the |ung) of the subject.
TherefOfﬁre&gﬁtEQ@DQHﬁﬁuenza virus infections whose medicinal

component is a compound having neuraminidase inhibitory

activity and which optionally comprises a diluting agent having

a specific particle size distribution. The present invention

also relates to a dry powder pharmaceutical composition for

inhalation for treating or preventing influenza virus

infections with a specific dose and in a specific frequency of

administration.

BACKGROUND ART
[0002]

Japanese Patent No. 3209946 (Patent Document 1) discloses
compounds having neuraminidase inhibitory activity, which
include the compound represented by formula (I) shown below.
The compound represented by formula (I) has excellent
neuraminidase inhibitory activity and is expected to be useful
as a drug for treating and preventing influenza virus infections.
Japanese Patent No. 4205314 (Patent Document 2) discloses that

a certain concentration of the compound represented by formula

R

*G00002*



represented by fornula (1) needs to be adm nistered not through oral
absorption but by using a dosage nethgd and a dosage form which can deliver
it to the respiratory tissues through" a parenteral route. [0004] An
i nhal ant is a dosage form capabl e of being adm nistered through a
parenteral route. Exanples of inhalants include a pressurized netered-dose
i nhal ant which contains a drug dispersed in a pressurized |iquefied

propel lant so that it can be released to atnospheric pressure and inhal ed;
and a dril)poatebei nhahbatnetiovesera loyesdumiczéd mespigdLassetiAfBFANts, in
whi ch chl or of | uorocarbon was used as a. propellant, were rapidly replaced
by dry powderad riffs dnirg diRad Fept Heod@eost due to regul ati ons agai nst the
use of chlorofluorocarbons and the hi gh greenhouse effect of

chl or of | W¥&Par bon substitutes on the environnent. For exanple, a dry

owder inhal ant includes zanam vir (trade_name: Relenza Pat ent cunent
g) . which is ¢ &REPOFRA 68&5358%5%5% hgrRetfa %icﬁ%é)(rio Y5 f’ogrgy

tivit i ke t d h ti | Lti. .t t
vent| fif 19dogs) crede PROLSER PRRLTRAL AL Bep BRI el i BRSO
powder faoén@ﬂ:%ﬂ d go.bt?hé qj@rﬁq:ﬂ&f s%%‘ﬁ'eﬁecﬁ y shB?@E@tdrﬁqalTB@eﬁov‘der

formul ation’i's stored i n a corntainer su as a capsule, a blister, or a

reservoif, Qlonflas @Eypr:lénérré.ébﬁréi@af%%isfsrﬁﬂ waigh asStnghsiaseelvathe

powder is inhaled awn breath of the subject. It is reported that the
size of paytiwd esusapabl eci9f £688§8ERY therespie At ohy tbmst@sdof subjects
is approximately 2 to 4 pm (Non-Patent Docunent 1). It is also reported
that therepisséntad byl abranlhetWeeretizer ameuatinahiatdred detvichgoagparticl e
size of 4.7 pmor less (fine particle dose) and the amount of the drug that
reaches ¢iel labyp{diarrPatenbyDosiungnt R)sadeheesfoce anthe draags fformdry
powder inhalants have to be mi croparticul ated. [0006] However, such
a mcroperi¢ioutan ede tivgrhas Bopkbbl esebaraRaty tiUsgses [CHNOMI @ity by
itself and is difficult to handle in the process of manufacturing a

pr epar atparenSerhl areieeoparti cul ated drug also clings to the device and
may cause a problemof |ow sprayability. [0007] For these problens,
three i np?®¥%thg net hods have been known. One is a nethod of adding, to a

' ticul ated L [ havi ti ' : t 0
i Che 1S | ar ook CRAR BRS-OF SHEAT CORT LPEar A SuSEY 14 68 Thal™ 57 abl emn.
ith the fluidit d clingi [ t ] ¥ 4 d
can b | HBTBUSR. S AR BREcT Ot LLBRECE, CHETT K B of UG aC (e Cat or

Apart Of%£Q§s§y£%§]‘§ertn§£egéat—hgggs_iﬁﬁ&ﬁll%ﬁtt()%dcﬂ UCRE& 1fs th&adide has high

surface energy, e mcroparticulated drug deposited on such a part is

less i k&kéﬁpé?séapﬁ{ at grEcemtbecar g8k i e ANer6f 61 eanwhen chaet os&amgl ucose
or the Itke"Is used as"the carrier, a manufacturing nmethod (m xi ng-to-order

met hod) phatehBghudesof hesbspoatiivg pthe irgh s fiate lener gindar tdm th fine
particles and then mxing a mcroparticul ated drug therewith is used
( Non- Pat gatvaPeciteitant3. anbwhved 00@8ksurized Aadkhed -fdgsa mEthiotnis whi ch
fine drug particles thenselves or a mxture of fine drug particles and
carri er parwhéblschilbhofheosarerpant welse Usiete air e forerel jaitto |WRsRl y bound
aggregates wth a larger particle size. [0009] .
rapidly replaced by dry powder inhalants during the 1990s, due
to regulations against the use of chlorofluorocarbons and the
high greenhouse effect of chlorofluorocarbon substitutes on the
environment. For example, a dry powder inhalant includes
zanamivir (trade name: Relenza) (Patent Document 3), which is

an anti-influenza drug having neuraminidase inhibitory

activity like the dry powder pharmaceutical composition of the



The other is a nethod of form ng the drug as porous particles wth a high
porosity based on the principle that porous particles have an aerodynam c
particle size smaller than the geonetric particle size. PL case is reported
in which porous particles show an ability to reach the lung during

i nhal ation, which is conparable to that of fine particles, while they have
a particle size at a level where a problemw th fluidity or clinging is

| ess likely to occur (Non-Patent Docunent 5). [0010] 5 found for the
conpoungreepnesamvechthyrt.he formula (1), which exhibits excellent
neuram ni dase inhibitory activity and is expected to be useful as a drug
for tredio®gland preventing influenza virus infections. There has been a

demand for the devel opnent of a dosage nethod and a dosa g formgui tabl e
for deliveri ngrerédfdeddond Ay PREARES pRPALERY St FS8HESt % 0} 1powaer

Exi sting anti-influenza drugs, which exhibit neuram r&jrﬁdrflsg. i nhi bitory
acti vi t%oﬁwqaérlﬂfl t% thfe Jc‘%r?pl(ﬁﬂwc?ri‘%p? edehted by ot “¥9%; imdl ude
osel tam vir. phgosphate (trade nane: . Tam_flu . t t.4

zanam viprowﬂerraEQQH‘Eh@:t REY &RZA-CFAT ent aﬁgﬁﬁgﬁﬁgg)s ) olé{?tghce‘—?1 Sﬁg,ﬂgf hese
exi sting drugs _have to 2at 1 Qi f | dad ive
R A et A

exi sting drtugs. §58.d0sidg %BQM@E‘@QQ%M%CPW TREPYHE . biAtec i @ fi EBepr operty
of remainiNg~in virus grow I

sites such as thé lung and other organs for a

long tingky,id-d s als9sexpsstesa tihdy ih@ thecady g age Idmicapabiler of
adm ni straton once or twice, virus infection propagation can be inhibited

so that ;sacanday kHdareepicarckey pLeveatedr siisctiheseappsobesatalygenand
for the devel opnent of an anti-influenza drug that exhibits neuram ni dase

i nhi bi t ar ytcact ijmi t(Waat- madevelDequantt dor Hitgher aflbanrebartefl theétexi sting
drugs and can be adm ni stered using a dosage anount and a dosage frequency
whi ch cartharevige heiterlaosimpoornashi e aeaithbah ér G5vey eaties 6f
infection propagation than the existing drugs. PRI OR ART NEI\%% PATENT
DOCUMENESfO0ARE size of [Pat et Bod@ment ( EHNe fsaridse PECssy POl FE5ti on No.
3209946 (Specification of U S Patent No. 6340702, Specification oft

Eur opearafeuehtoNGhegggaggyrhat reachest eig ]E)H&:%n@ﬁn'ﬂatfé‘&aﬁ&:émﬁ& ent

Publ i cati on No. 4205314 [ Pat ent Docunent . I f

| nt er nat? onal THERERT p giltc &5V6T ESFda"@feﬁokggl Qiﬁ%g%gpg e | Pst ent

Docunment 4] Panphl et of International Patent Application Laid-Open No.
96/ 26933 TPJ%E"E ub@%flfé/ENTS [0013] (1996)

[0006]

However, such a microparticulated drug has a problem in
that it has a low fluidity by itself and is difficult to handle
in the process of manufacturing a preparation. Such a
microparticulated drug also clings to the device and may cause
a problem of low sprayability.

[0007]

For these problems, three improving methods have been
known. One is a method of adding, to a microparticulated drug,
a carrier having a particle size of 3C to 300 um which is larger
than that of the microparticulated drug so that problems with

the fluidity and clinging properties of the microparticulated



(1982) (1975) [ Non-Patent Docunent 1] Thorax, 51, pp977-980 (1996)

[ Non- Pat ent Docunent 2] Interpharanpgss, pp273-281 [ Non- Pat ent Docunent 3]
J. PharnmPharmacol, 34, ppl41l-145 [Non-Patent Document 4] Powder Technol,

11, pp4l-44 [Non-Patent Document 5] Science, 276, ppl868 (1997) DI SCLOSURE
OF THE | NVENTI ON PROBLEMS TO BE SOLVED BY THE | NVENTI ON [ 0014] The

i nventors of the present invention have been 7 conducting earnest research
for many years on drugs for treating/preventing influenza virus infections.
As a resithig ddre benventransedhaveattose t Jaucalsenoca tcbapoukd afefuveatl a (1)
bel ow havi ng neuram ni dase inhibitory activity is used as a_nedi ci nal
conponer#ts hewhanraedi | Ut pag tagérithd suaddes PhOBtol ARF Weh2EheSParticl e
size distributions of the nedicinal conponent and the dllutlng agent are
cont r ol 1ERGRIH| oF sSPeri Fike rhggydsl Il eSPBERF T PYSTIY dr 7 Potd %r

pharmaceutical composition for inhalation can be provide I ct

ef fici eﬁ‘ﬂli%r%ﬁcﬂe?‘éjoat%%jtdr%gr 8§BPFétt8ijO{1ls§§}'é§ RhEH S etsﬁe ﬁbﬁZV ai r way

d | f t gh ability t h.t
respi ?‘2?@%@%%3% BT A o TP 19 ol B O e Py e

dISperSIbl|?hg .1 &nd igggégﬁ éétyheTaggLn¥ﬁ”tQrﬁaHQYQc?h§9n§0H8gh880d doses

and a good requency e dr armaceut 1 cal conposition of the
VEANS FOR SV R TR PRBLE ‘*@Fé%‘l%% “%‘EE%?ELE%?QF e B e
fol I owi ng;£ddd AcHEygPOoydes phannaceut beak1e08ROshE enchonikahal ati on,

microparticulated drug therewith is used (Non-Patent Documents

3 and 4).

[0008]

Another is a method in which fine drug particles
themselves or a mixture of fine drug particles and carrier
particles with the same particle size are formed into loosely
bound aggregates with a larger particle size.

[0009]

The other is a method of forming the drug as porous
particles with a high porosity based on the principle that
porousparticleshaveanemmodynamicparticlesizesmallerthan
the geometric particle size. A case is reported in which porous
particles show an ability to reach the lung during inhalation,
which is comparable to that of fine particles, while they have
a particle size at a level where a problem with fluidity or
clinging is less likely to occur (Non-Patent Document 5).
[0010]

No suitable dosage forms for being delivered to a

recipient and delivered to the respiratory system have been



conprising as a nedicinal conponent a conpound represented by formula (1):
[0016] CH3(C H2)6C00CC H3 HO(I) CH3COHN NH NH NH2 [0017] and optionally

a conpound represented by formula (II3: [0018] OH OCH3 0 COOH
CH3( CH2) 6H2C00 CH3COHN

found for the compound represented by the formula (I), which
exhibits excellent neuraminidase inhibitory activity and is
expected to be useful as a drug for treating and preventing
influenza virus infections. There has been a demand for the
development of a dosage method and a dosage form suitable for
delivering the compound to the respiratory tissues.

[0011]

Existing anti-influenza drugs, which exhibit
neuraminidase inhibitory activity similarly to the compound
represented by formula (I), include oseltamivir phosphate
(trade name: Tamiflu, Patent Document 4) and zanamivir (trade
name: Relenza, Patent Document 3). For therapy, these existing
drugs have to be repeatedly administered twice daily for five
days. If the number of doses can be reduced compared to that
of these existing drugs, the dosing convenience can be improved.
Due to its property of remaining in virus growth sites such as
the lung and other organs for a long time, it is also expected
tobringtheadvantagethat,afteradministrationonceortwice,
virus infection propagation can be inhibited so that secondary
damage can be prevented. Thus, there has been a demand for the
development of an anti-influenza drug that exhibits
neuraminidase inhibitory activity at a level equal to or higher
than that of the existing drugs and can be administered using
a dosage amount and a dosage frequency which can provide better
dosing convenience and better prevention of infection

propagation than the existing drugs.



| =C11- INH NH2 [0019] ; a pharnacol ogically acceptable salt thereof; or a
hydrate thereof; [2] The dry powder pharmaceutical conposition for

i nhal ation according to [1] above, which contains as a nedicinal conponent
a crystalline hydrate formof the conpound represented by forrmula (1) and
optionally a crystalline hydrate form of the conpound represented by
formula (I11); [3] The dry powder pharnmaceutical conposition for inhalation
according to [1] above, which contains as a nedicinal conponent a

cryst al IPREORMRAIhYrAMENTSE m of t he conpound represented by 9 forrmula (1)
and optionally a crystal l'i ne nonohydrate form of the conpound represented
by for mBZCENT )DQCUMEMIS A dry powder pharmaceutical conposition for

i nhal ation, consisting essentially of the nedicinal conponent according to
any one Eﬁ0¥2m to [3] above; [5] The dry powder pharnaceutical

conposi tion for_ inhalation accordlng to any_one o

wherein the nelfabsid RsipwEntt! haFREBIYE By~ %’fgﬁ\gbih?ﬁg? ?Ze of 3.2

irn or less and a b a Siz mor |ess as
measur ed H9° %%ﬁtf%ﬂ%?%??%gah%Ty%% g % § 8??fra8t|8§4099%0ds [6] The dry
powder p al M, C at gge¢ording to any one of
[1] to [ %ve ﬂﬂ%re nE?%%éégﬁlﬁgég gz%%po%gg? ?Z prepared by a

m cropart oul AR QReaTSel eof echdramd hea geaupoaeNskating Rb.a dry
pul veri zation rocess (t e dry pulverization process is selected fromthe
group copshsi{hng of a jet mlling process and a pin mlling process) , a
wet pul verization process, a spray-drying process, and a freeze-drying
process; [7] [hecsHy moveeenphay neeephical ccomposirhbonohal Pahahati on
according to any one of [1] to [5] above, wherein the microparticul ation
process ®bplheatech cCLoal-opepoNent sigia3pet mlling process; [8] The dry

powder pharmaceutical conposition for inhalation .
[Patent Document 4] Pamphlet of International Patent

Application Laid-Open No. 96/26933

NON-PATENT DOCUMENTS

[0013]

[Non-Patent Document 1] Thorax, 51, pp977-980 (1996)

[Non-Patent Document 2] Interpharm Press, pp273-281
(1996)

[Non-Patent Document 3] J. Pharm Pharmacol, 34, ppl41-145
(1982)

[Non-Patent Document 4] Powder Technol, 11, ppr4l-44
(1975)

[Non-Patent Document 5} Science, 276, ppl868 (1997)

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0014]

The inventors of the present invention have been



according to any one of [1] , [2] , [3] , and [5] to [7] above, further

containing a diluting agent; [9] The7dry powder pharmaceutical conposition

for inhalation according to [8] above, wherein the diluting agent is

selected 10 fromthe group consisting of a saccharide (the saccharide is

selected fromthe group consisting of |actose, mannitol, maltose, and

gl ucose) , an amno acid (the amno acid is selected fromthe group

consi sting of phenylal anine, leucine, and glycine) , alipid (the lipid is

sel ect edondomtting greouE o stata ofosteARY cYe’kT €, Ohregfest ukPSzear at e,

calcium stearate, sucrose fatty acid ester, sodiumstearyl fumarate, and

| eci t hi mreatamd/morayaitd rainiligazenyigas cRsaftlPRsSsel PedCFHORY t he

group consisting of sodi um phosphate, sodium chl oride, dibasiﬁac h ium
(t

phosphattéie dmyentasssinevEalfauma pRESpRAES) & CRMPREPGs8poPY R | act ose
| i lected f t hy cansj sting of polyl act | acti
Do e o1 A 0t % OO Sy SOt ot My At eer ek L0t ¥ T 18Fedhae ary " powder
h tj.cal ition for inhalati ding .t - i
Phe’ 0r 1 GG e Eer B el KAt art Pl IRE HEh00 /) slies SAke=cOlnt o
conposi tJ,0n fQly i%ﬁ%ﬁ%@&f&cﬂ% N9; £ 0L B 880Y o £ WhBE ChBak bendh! uti ng

agent is a lactos ate or a mxture of two |actose hydrates having
differe | i 1St Bt 4 08st adel 2bnThel dey wicvler spearfaeeut i cal
conposi?%gﬁQ%%?&%%ﬁgﬂéﬁ?gﬁqggéggééﬁgﬁto [ 8] above, wherein tﬁe diluting
agent COR S’ respectiv@lAChosey Brlidd € dravigcuthadl ebepsisieion
distribution satisfying one of (Condition-1) : the particle size

di st ri butdon refa ithe dractkes eehydoat @edreasiced by fiartiiesitd ysided ivered
anal ysi s-laser diffraction nethods has 11 a 10% by wei ght particle size of
5 pmto 69 thiy rasb@¥ebprwet ghtupar t$etie & zécohirborpm real Fndhurngnd a 90%
by weight particle size of 75 pmto 160 pmor (Condition-2): in the
particl eofizerei spi¢hut (oanabasukred dyhaahappieatatfnERACHethSd, the
fraction with a particle size of |ess than 32 En] t he fngﬁtion with a

parti cl erespiEratoressyshan) 63npmnanl tAE FHEELILEATWILHE5drticl e size of

| ess than 100 pm . R
packabflity, dispersibility, and inhalab:lity. The inventors

have also found good doses and a good frequency for the dry powder
pharmaceutical composition of the present invention for

inhalation and thus achieved the present invention.

MEANS FOR SOLVING-THE-PROBLEMS
[0015]

The present invention relates to the following:
[1] A dry powder pharmaceutical composition for inhalation,
comprising as a medicinal component a compound represented by
formula (I):

[0016]



make up 5 to 10% by weight, 70 to 100% by wei ght, and 100% by wei ght,
respectively; and anot her Iact?se hydrate having a particle size
distribution satisfying one of (Condlition-3): the particle size
distribution of the | actose hydrate neasured by particle size
anal ysi s-laser diffraction nmethods has a 10% by wei ght particle size of 3
pmor less, a 50% by weight particle size of 20 pmor less, and a 90% by
wei ght i i f 54 @O, ! ess or (Condition-4): in the particle

si ze di ?ﬁ%ﬁ%lﬁazé%s)aeured aiq?’air entrai nment nmethod, the fraction with
a particle size of |ess thapldSypnO.the H@ejjyon with a particle size of
| ess than 63 pm and the~ffact i a particle size of less than 150 pm
make up 90 to 100% by weisght, 9 % by wei ght, and 100% by wei ght,
respectively; [13] Thé*GDy powder pharmaceuti cal fpnposition for

i nhal ati on accordinquo Eﬁv o] erein the dK uting agent contains 12
a lactose hydrate sat'i's (Condizion-1) and a | actose hydrate satisfying
(Condition-3), and the | actose hydmﬂﬂqﬁgghﬂéfying (Condition-1) further

satisfies (Condition-5): the particle ze distribution of the | actose
hydrate measured by particle size analﬁihs-laser diffraction nethods has a
10% by wei ght particle size of 19 pmto 43 pm a 50% by wei ght particle
size of 53 umto 66 pm and a 90% by wei ght particle size of 75 pmto 106
pm  [141°6h&) dry powder pharmaceutical conposition for inhalation

di 12 wh in.the diluti [ 1 | act
Py at S {751 HBSE Bhnli FPORCH) PGPt RE T S8ood RYATAE Satiafying
(Cbnditi@§6%%£ and a |l actose hydrate satisfying (Condition-1) further

satisfie ndition-6): the particle size distribution of the |actose
hydrate measured by particle size analysis-laser diffraction nethods has

CH3(CH,)gH,CO0 an

[0019]
; a pharmacologically acceptable salt thereof; or a hydrate
thereof;

[2] The dry powder pharmaceutical composition for inhalation
according to [1] above, which contains aseimedicinai component
a crystalline hydrate form of the compound represented by
formula (I) and optionally a crystalline hydrate form of the
compound represented by formula (II);

[3] ‘The dry powder pharmaceutical composition for inhalation

according to [1] above, which contains as a medicinal component

a crystalline monohydrate form of the compound represented by



a 10% by wei ght particle size of 5 pmto 15 pm a 50% by wei ght particle
size of 50 pmto 100 pm and a 90% by9 wei ght particle size of 120 pmto 160
pm [15] The dry powder pharnaceuti cal conposition for inhalation
according to [12] above, wherein the diluting agent contains a | actose
hydrate satisfying (Condition-1) and a | actose hydrate satisfying
(Condition-3), and the |l actose hydrate satisfying (Condition-1) further
satisfies (Condition-7): the particle size distribution of the |actose
hydr at e freastireed 1Dy apdr bpthensilzg anatystsllasermanehydeaienfons ket hods
has a 10% by weight particle size of 30 pmto 60 pm a 50% by wei ght

particl &hsi zowfourgl weprasert®hhy &rrE1g0% by mei ght particle size of 110
pmto 150 pm [16] The dry powder pharmaceutical, conposjtion for
i nhal at i ¥l ac@ofdyiRP¥eeT FIRTAFGRLE e EPAPPRE tdiaut ﬁgl%%ﬂ?tjc%rht ains a

| act ose hydrate satisfying_(Condition-1) and a | actose hydrat.e satisfying
( Condi t icaﬂsal)%tlé}ﬂjeﬁﬁ@ﬂfﬂéétlgé{e%;}:&]ﬁa‘f‘%dia%%%ﬁ%?@%ﬁ%?‘#%ﬁéﬁ Wet her

satisfies (Condition-8): t particle size distribution of the |actose
hydr at e ar?_é’és‘iﬂeeo‘)%byﬁr}artﬁ cﬁj saﬁjzoev%’nal ysis-laser diffraction nethods has a
10% by ﬁﬁ?ght rE%§gﬁ3&%558§ég$agghkgcéﬂ%@mébé%@@&ﬂiﬂﬁﬁQﬁﬁapﬁiibﬁ|e sl ze

of 11 p o0 20vim by wei ght particle size of 37 imto 54 wl;
[17] The Aty PONGl PRAISRERY! | £l £AMROFBEVON hif¥rd INRLAt heaiacaarding to
er [

[12] above, ein t uting agent contains a |actose hydrate
sat i sfyigndGondk tHon-1) 0angdyawt aghosga by de 8é es 524 i sff Vi g 1Comdiesen- 3)
and the | actose hydrate satisfying (Condition-3) further satisfies
(Condi tignm Q) BO%hBTpﬁditg"md @asicde 1di st piebuf isarn o dheldactesvehydrate
nmeasured by particle size analysis-laser diffraction nethods has a 50% by
wei ght pay tp&tei sigesdie Sapm psisesssanddaf 9086 byoneinghhogarticl e size of
10 pmor |ess; - ‘ .
[6] The dry powder pharmaceutical composition for inhalation
according to any one of [1] to [5] above, wherein the medicinal
componentjﬁ;preparedknfaxnicroparticulatiﬁn1process selected
from the group consisting of a dry pulverization process (the
dry pulverization process is selected from the group consisting
of a jet milling process and a pin milling process), a wet
pulverization process, a spray-drying process, and a
freeze-drying process;
[7] The dry powder pharmaceutical composition for inhalation
according to any one of [1] to [5] above, wherein the
microparticulation process of the medicinal component is a jet
milling process;
[8] The dry powder pharmaceutical composition for inhalation
according to any one of (1], [2], [3], and [5] to [7] above,
further containing a diluting agent;

[9] The dry powder pharmaceutical composition for inhalation

according to [8] above, wherein the diluting agent is selected



[ 18] The dry powder pharmaceutical conposition for inhalation according to
[12] above, wherein the diluting age contains 14 a |l actose hydrate
satisfying (Condition-2) and a | actose hydrate satisfying (Condition-3),
and the | actose hydrate satisfying (Condition-3) further satisfies
(Condition-8)describerd in [16] above; [19] The dry powder pharnaceuti cal
conposition for inhalation according to [12] above, wherein the diluting
agent contains a |actose hydrate satisfying (Condition-2) and a | actose
hydr at e fszan $the gy oo sdinsigi-i4yg off QOFafFﬁgaéTrlyiepd\Réér spRaFrAueeat teal
conposition for_inhal ation according to [12] above, wherein the diluting
agent COMREHLD TRt ohe PR ecQt+ SE AN T ChAEFPFBNn- 1$1BAECA | act ose

hydrate satisfying (Condition-4), and the Iactose hydrate satisfyi
(Gondi {159 uPFAGTLGER TS | 8 4THNOPENoh! By GECH] BBAT 17 P133ECFRT] The
d wd tical itipn for inhalatj i 12
above, DI T RN RPN BGR Cont ARG & TAEUbo APArALe BAF st yi ng
Condi ti an- 1) and tose hydyate,satistyi Lt Lon- he | act
hyar at & SaTRI91 ngt (CORER B 1707 07  hbr SSArT SF ol { okt ERB) deccr | bed

in [13] ahoves. and dheslackose,bydr aleqsatbi shyspgabeendi Eh@R1Gh further
satisfies (Condition-8) described In [(‘16] above; [22] The dry powder

phar maceutd cal - £onPasidd O 1oty idthal alsiven, agedidinn g tka rlyi8Fuabeuee  wher ein
the diluting agent contains alactose hydrate satisfying (Condition-2) and
a | act osgndydrateigat ish yneggaGandsdlont8e, intgdhec wailghi s saleatleet ween
the | actose hydrate satisfying (Condition-2) and the |actose 15 hydrate
sat i sfyi fugorf Chieddtdwm-c®n siss tfingm 5&dsl unoph06pbat e 28)d ifine clid prpoeder

phar maceuti cal composition for inhalation according to [19] above, wherein
t he di | udilgs ageralciom ghesratact esd hydpasecserl sy mq@awdia)i o’ 2) and
a | actose hydrate satisfying (Condition-4) , and the weight ratio between

t he | act baetogematlemsat i Shyi b (T ertliverr2) s &fd aHed 4&0HsE 1 pdCate
satisfying (Condition-4)_is from50:50 to 100: O; 523%1 The .dr %\EB[OV\UEI‘

phar mac eSRREHs t0Fpo5 | PP UL REECFRNANAL Foh2EEEEr BFAT EGYFSSEC, Shér ein the
diluting agegt cogt ains a lact osehp%dra e satisfying (Condition-5) and a

| act ose FORPAYBESAt i 31i RYSrebhdi ﬁ?ﬁ%’, and the weight ratio between the
| act ose h ate satisfyin ndition-.5)_ -an .lLacto I .sat i sfying
(Condi t i 83281;1) T @3@%@@%5(‘%%%6&%l%ai‘srg‘lnhggdr@%%o?geg%gﬁgrtder‘r:alc%gﬁt i cal
conposi t] i_nhal a.i cor di 10 1k abo é{\@@ﬂ;i- t idduting
agent co%‘?g?%gggbrrg%t gés]e%%fﬁ%dt Ee”glsegl}tg|l§f §|£1%gé%§cgﬁ‘alﬁ?| oh- 5%3 l;bndggtﬁjsﬁose
hydr at e ﬁg&%é{;éﬂ”g (Condition-8) , and the weight ratio between the | actose
hydrate satistfying (Condition-5) and the | actose hydrate satisfying

(Condi tion1B) tse hgmb50a50 B30 dit {26] cTheddiy ipewder pharmoet i cal
conposition for inhalation according to [18] or [22] above, wherein the

di | uti ngaagentiinagniai[es abbaet oge=dyidr ahe daliusiygrapdrGondi ¢ ilartDsand a

| act ose hydrate satisfying (Condition-8) , and. the |l actose hydrate

sat i sfyi hgdt&oadot iomiXtihas od papt la¢eose zZeydoate sl hadi by Eifddgurnt and t he
| act ose hydrate satisfying (Condition-8) has a particle size controlled by
pul veri zpekrbagle[ 2¥keTHé sty LpowWeas i phar maceut i cal conposition for

i nhal ation 16

[12] The dry powder pharmaceutical composition for inhalation

according to [8] above, wherein the diluting agent contains:
a lactose hydrate having a particle size distribution

satisfying one of

(Condition-1): the particle size distributicn of the lactose

hydrate measured by particle size analysis-laser diffraction

methods has



according to [19] or [23] above, wherein the diluting agent contains a

| actose hydrate satisfying (Condition;2) and a | actose hydrate satisfying
(Condition-4), the lactose hydrate satisfying (Condition-2) has a particle
size controlled by sieving, and the | actose hydrate satisfying
(Condition-4) has a particle size controlled by pulverization; [28] The
dry powder pharnmaceutical conposition for inhalation according to [20] or

[ 24] above, wherein the diluting agent contains a | actose hydrate

sat i sf yiang 0GCoydivisients pagrid g actas thyririat 344 ¢%i ng (Condi ti on-4),
the lactose hydrate satisfying (Condition-5) has a particle gize controlled
by si evigng,0%aky t“f?ég%t%%é(ﬁ s R sTYiHYy (Cohtli tHon-#3%has a particle
size control | ed by pul verization; | ZQ%EThe dry_powder pharmaceuti cal
conposi B G ¥F &Y At IRAT BTG cﬁln%et [2] “%rt%)zgijo @ wherein the

di luting ent_contains a_lactose.hydrate sati | : Lti.on-s5),and a
| act ose gFﬁﬁE‘?ﬁfﬁsTffh&hfcgﬁagﬁFéﬁ-§f%et%%S?%%Fggégﬁgﬁg%%ggggt%gfying
(Condi tign-5)._ has a parti.cl { controlled by sieving, and the | actose
hydrate%ﬁﬂ%%ﬁﬁ?ﬁﬁ'%ﬁﬁﬁ#{fﬁ%- has a particle size controlled by
pul veri zafd an., dl‘?é}l Wit A1 Yo pavder . phar pageui &6al £ kQAPYSI N for

i nhal ation according to any one of [1], [2], [3], and [5] to [29] above,

whi ch contaims, A%y welghd 1;sapr@pc?/@@ysM@@ég&a*f,1@§nsaﬂhaﬂhmrpms hasis, of the
medi ci nal conponent; [31] The dry powder pharnmaceutical conposition for

i nhal at i10fe aGeFi s vty e 0d1¢ 13iz62bf [8fs anan[ 5pot pm[ 29] above,

whi ch contains 15% by weight to 25%, by weight, on an anhydrous 17 basis,
of the megiciuals componebt; wel 32t , The doyl pdwder wsiatacauld A0 &positi on
for inhalation according to any one of [1] , [2] , [3] , and [5] to [29] ,
whi ch comtagims, 2redyewei gbly omndn anhydrous basis, of the nedicinal
conponent; [33] The dry powder pharmaceutical conposition for inhalation
accordi ng to @mPERY ofaqtgse YBARLandYEINGhR cReTsifaRufaéfured by a

met hod sel ected fromthe group consisting of a physical m xing nethod, a
spray- dr§i figr Heehben SRbiatY+eeze28r9fng nethod; [34] The dry powder
pharmaceutical conposition for inhalation, according to 0 f ] to
[32] aboleCndhFtRRi3) maf A E %ysJaz%h%?%%%bunti‘%rhg"%&?heog?‘&[oagﬁ The
dry powder _pharmaceutical, cQq si t-i on f i tJ_ I:CH y one
of [l]m?%y?giTedﬁ%@%Hr i%%\ég#%%ﬁlﬁéggg%éaﬁgtﬁgﬁﬁglQggﬁﬁgﬁgﬁﬁg¥ﬁgl%gnpound
representgghb Sfﬂggula (I') shown in [1] above and optionally the conpound
represeHPe %y forfmula (11) shown in [1] above, a pharnmacol ogically

accept abl, e, §al EthQYL?HE’pQEt§c|ﬂ¥dE§E% bireneqh oshereisn the dose of the
medi ci nal conpohent To be adm nistered by inhalation to the respiratory
system of gohupBnysubhechabefiene enset oFf can pimhidruéeza vianes infection is
from5 to 120 ng on an anhydrous basis; [36] The dry powder pharnaceuti cal
conposi t koot opyi RBabati paraceoedenget @famy gme caf lekls to [ 34] above, which
contains as a nedicinal conponent the conpound represented by formula (1)
shown i n(fdhcabave-and optibaabdytihbe conpouhis Feppester deedFUTE8 6r nul a
(I'1) shown in [1] above, a pharnacol ogically acceptable salt thereof, or a
hydr at e &henéof enwhiaiemgnthaeddsd. of the medi ci nal conponent to be
adm ni stered by inhalation to the respiratory system of a human subject in
onset of tha EmPEGéRZaYWRUS PAFEECLEN SEF M $D WPE i dH%an anhydrous

basis, and the dose is .to be used as a sSingle dose or . di vi ded doses;
[37] Thet8eryparder pHarhacebArEar @oﬁﬁ&?i%ﬁg&?%ﬁ é%ﬁ%p%{ﬂ%%’é%%grding to

[35] or [36] _above, wherein the dose of. the | Cl ept is 20 ng on
an anhydLBﬁsf53§F§inﬁﬂé iPs PES '€ 5dﬁ%ﬁéf%?é§E%%qghgfggﬁgqinhaled dose

[38] The d 0 r _ph pceutical, co SLLi 9ot of., i i 0 ceppding to
[ 36] abo@@%%wﬁgrggntghggggsgyoyg% %Ehgg?crﬁaragongéng%?bﬁg'Z%H%gggn an
anhydrou%yb@ggﬁhtwhE%gﬁé%gf%é@%;adninistered in two inhal ed doses;

[13] The dry powder pharmaceutical composition for inhalation

according to [12] above, wherein the diluting agent contains



[39] The dry powder pharnmaceutical conposition for inhalation according to
[35] or [36] above, wherein the dose qof the nedicinal conponent is 40 ng on
an anhydrous basis, which is to be adffi nistered in a si ngl e i nhal ed dose;
[ 40] The dry powder pharnaceutical conposition for inhalation according to
[35] or [36] above, wherein the dose of the nedicinal conponent is 80 ng on
an anhydrous basis, which is to be adm nistered in a single inhal ed dose.
[ 0020] The conpound represented by forrmula (I1) above (hereinafter
al so referyack ¢oe dsy Compousalc {$fyifhel€pnditérnol herndompéandssare al so
referred to simlarly in the description)) can be converted into Conpound
(1) by awdu®ce nsaahefebeg af Cargi tipanst er apéaeProharRORRi BHCFRESacy| oxy
group in position 2 of the side chain is transferred to position 3 of the
si de chaatishying sGeRrGEsienot) ChpblRd ERFiSfiR8refore, Conmpound (11) can
be produced together w th Conpound (I, .ﬁ{OOZl] . t .is.known that
when Cbnﬁﬁﬁﬂﬂl¥+?nfé)adﬁﬁ?ngég§¥ﬁ9?(f%&ﬁ %ﬁ?ﬁﬁﬂﬂf%ﬂﬁrﬁﬁsﬁhﬁl%géigfﬁoxy
group in position 3 Onﬁiﬁ? sid .cg?in.is converted.intQ a. |..group by
O ot abaHTer s b TS TRt A e Aol St S PHEE oS S P o 6692, P o
OCH3 CIg%gtggéSCﬁggCHNf\7 41NH NH2 [ 0023]

a 10% by weight particle size of 19 um to 43 um,

a 50% by weight particle size of 53 um to 66 um, and

a 90% by weight particle size of 75 um to 106 um;

[14] The dry powder pharmaceutical composition for inhalation

according to [12] above, wherein the diluting agent contains

a lactose hydrate satisfying (Condition-1) and the lactose

hydrate satisfying (Condition-3), and a lactose hydrate

satisfying (Condition-1) further satisfies

(Condition-6): the particle size distributicn of the lactose

hydrate measured by particle size analysis-laser diffraction

methods has

a 10% by weight particle size of 5 um to 15 um,

a 50% by weight particle size of 50 um to 100 um, and

a 90% by weight particle size of 120 pum to 160 um;

[15] The dry powder pharmaceutical composition for inhalation

according to [12] above, wherein the diluting agent contains

a lactose hydrate satisfying (Condition-1) and a lactose

hydrate satisfying (Condition-3), and the lactose hydrate

satisfying (Condition-1) further satisfies

(Condition-7): the particle size distribution of the lactose

hydrate measured by particle size analysis-laser diffraction



is produced to exhibit pharnmacol ogical activity (for exanple see Patent
Docunment 1). Wen Conpound (I1) is aqginistered to war m bl ooded ani mal s,

t he acyl oxy group in position 2 of thé side chain is converted into a
hydroxyl group by a netabolic reaction such as hydrolysis so that Conpound
(1) is also produced. In warm bl ooded ani mal s, Conpound (1) and Conpound
(I'l) are both converted into the sane active netabolite, Conpound (I11).
[0024] 20 Therefore, both Conpound (I) and Conpound (I11) may be
medi ci nalettomporiead s of the dry powder pharnaceutical conposition of the
present invention for inhalation, and a m xture of Conpound (1) and
Conpoundca (103 braywed sot eant hele chha¢ ebnpbneht “@f 6P héMphar maceut i cal
conposition of the present invention. [0025 Formulae (1) and (I1)

: ! . : ]
descri bedd &% [ eyt gemEri¢af| §Lrepresét B8 by FoPntifa %) : " [0026] OCH3
R1-0i R2-O 0 COH . Ci‘jl-BCO-lN NI-&NH .
a 90% by weight particle size of 110 um to 150 um;

[16] The dry powder pharmaceutical composition for inhalation
according to [12] above, wherein the diluting agent contains
a lactose hydrate satisfying (Condition-1) and a lactose
hydrate satisfying (Condition-3), and the lactose hydrate
satisfying (Condition-3) further satisfies

(Condition-8): the particle size distrikbution of the lactose
hydrate measured by particle size analysis-laser diffraction
methods has

a 10% by weight particle size of 1 um to 3 um,

a 50% by weight particle size of 11 um to 20 pm, and

a 90% by weight particle size of 37 um to 54 um;

[17] The dry powder pharmaceutical composition for inhalation
according to [12] above, wherein the diluting agent contains
a lactose hydrate satisfying (Condition-1) and a lactose
hydrate satisfying (Condition-3), and the lactose hydrate
satisfying (Condition-3) further satisfies

(Condition-9): the particle size distribution of the lactose
hydrate measured by particle size analysis-laser diffraction
methods has

a 50% by weight particle size of 5 um or less and

a 90% by weight particle size of 10 pm or less;

[18] The dry powder pharmaceutical composition for inhalation

according to [12] above, wherein the diluting agent contains



NH2 [0027] wherein one of RL and R2 represents a hydrogen atom and the
ot her represents a group representedey the formula CH3(CH2) 6C0-. [0028]
As descri bed bel ow, the present invention also enconpasses a dry powder
pharmaceutical conposition for inhalation containing as a nedicinal
conponent a conpound represented by general fornula (1V') , a mxture of
t he conpounds represented by fornula general (1V ), a pharmacol ogically
acceptabl e salt thereof, or a hydrate thereof. Specifically, the present

i nventi @n lalcwgelptdes to:sals {1)y dfSopdwdern phar aed eut laatcs®nposi tion
for inhalation containing as a nedicinal conponent a conpound represented
by generaidrfadremsad 98y hng [ 0O02oditCeHs-3) . mgg[@@%o}a%%ﬁ%iW%ﬁ%t%f Rl and
R2 represents a hydrogen atom_and the other represents a group represented
by the fsatiAfy OB (HBE0RN-H YEUrer of2thef ¢dfpounds represented by

eneral fornula (I1V , a pharmacol ogically acceptable salt thereof, O a
%ydrate(Conditién-SQdescrfgerd in f%%] abgve; P

[19] The dry powder pharmaceutical composition for inhalation
according to [12] above, wherein the diluting agent contains
a lactose hydrate satisfying (Condition-2) and a lactose
hydrate satisfying (Condition-4);

[20] The dry powder pharmaceutical composition for inhalation
according to [12] above, wherein the diluting agent contains
a lactose hydrate satisfying (Condition-1) and a lactose
hydrate satisfying (Condition-4), and the lactose hydrate
satisfying (Condition-1) further satisfies (Condition-5)
described in [13];

[21] The dry powder pharmaceutical composition for inhalation
according to [12] above, wherein the diluting agent contains
a lactose hydrate satisfying (Condition-1) and a lactose
hydrate satisfying (Condition-3), the lactose hydrate
satisfying (Condition-1) further satisfies (Condition-5)
described in [13] above, énd the lactose hydrate satisfying
(Condition-3) further satisfies (Condition-8) described in
[16] above;

[22] The dry powder pharmaceutical composition for inhalation
according to [18] above, wherein the diluting agent contains
a lactose hydrate satisfying (Condition-2) and a lactose
hydrate satisfying (Condition-8), and the weight ratio between

the lactose hydrate satisfying (Condition-2) and the lactose



thereof; (2) The dry powder pharmaceutical conposition for inhalation
according to (1) above, which containg as a nedicinal conponent a
crystalline hydrate form of the conp&Und represented by general fornula
(I'V') or a crystalline hydrate formof the m xture of the conpound
represented by general formula (1V'); (3) A dry powder pharnmaceuti cal
conposition for inhalation consisting essentially of the nedicinal
conponent according to (1) or (2) above; (4) The dry powder pharnmaceuti cal
conposi thyairafrer dathad fatimen @sootidiignt®) ahy oo f5 {130 tee (BJO : Gbove
wherei n the nedicinal conponent has a 5096 by weight particle size of 3.2
wi or @84 Zheaddy»O0EE bhavepghttpaptli ederai el of L9101 phad ®F1PBss;  (5)
The dry powder pharmaceutical conposition for inhalation according to any
one of @EECHBIINY tabovd] AREVEI nw ﬁéeﬁﬁdF@FnﬁPIHBHﬁSn%ﬂFnFscﬁPEﬁégéd by a
m croparticul ati on process se| ected fron1$he, rouP cq&sis ing of a dry
pul ver i Zatlidsi- 3570 dBEF gt e aris Pl Ver | 23t bﬁlgﬁb% 3¢ s®sefBet88 fromthe
group consj sting of et mlling. process and.a pin mllin ) , a
net - pul VR SR praeies, Theapt ayBhr T ng st sbeske 'aha 5 TR BS BTN ng
process; ). The, dr er I ticals: QSit i ion
accordiﬁﬁ“%giﬁﬁysﬁﬁgxgggtf)Sﬁgq%4$ag%gJé%§ﬁﬂg$g?H§?hgggé%?%i%gPeggﬁponent
is prep | S ag) aj gl eropaspi syl abi eoopvoecess;  (7)
The drnggaag%ap %?%%%%%%#ca g%%%%gi?t?gnlggrfgﬁhg?a??on according to any
one of (Bs} (Re arlBowddPbhardit®) AOo¥empbyithen ontahaiagiandi | uting
agent ; %éﬁ The dry powder pharmaceutical conposition for inhalation
accor di ng-d®rding aboves] waeeeknnt tiee diilluttiing agent coatsehecd édcltosm t he
group consisting of a saccharide (the saccharide is selected fromthe group
consi stimgiedté aghosefymanitohdithbhese, aaddaglacosey hydmasmi no acid (the
amno acid is selected fromthe group consisting of phenylal ani ne, | eucine,
and gl ycéate)sfyangi ptdndiheohipl d asdsehecwedghronrthe §esugesonsiesting of
stearic acid, magnesium stearate, calciumstearate, sucrose fatty acid
ester, sbatunsstendyrteurarastyiaad (FeBPEREAT-5) aAREnbP§antPCtO8Ft (t he
inorganic salt is selected fromthe group, consisting_of soqi%q1phosphate,
sodi um chy@rade, sap3s@vbagi ¢CenferbRipAdspRat&omand P 5&sitdY%¢dlici um
phosphat e a lactose polymer (the | actose polyner. is_sel.ect f.r t he
gr oup coh%?gt i ‘Hge @erpBPV@%Et%%ﬁf%t*%acfF@ggf%gtédf’?c%ﬁclnglcaﬁ tclgg{oq yner)
, and hydrates.thereof_: 9). The .dr 0 : t i Lmosid i on for
i nhal at | %ﬁc‘%%b?gi hg E%U( Ab%\ﬁ%\/e"fhe eeir)ré;l\%% hd(emg{ :_uﬁ %gdéggéent I's Isr{asi:t ose
hydr at e; 10) The. dr - L aceuti cal ;6PMReSit fQrcddyaal ati on
138 10C e Randat RGL IBCULCal COTBISHOR fale

accordin% VE, Wherein iluting agent is one type of |actose

hydrat e LX % of Jeact gse dwdiatenchayt ng v dueasent
particIeﬁggg%g%i%%g?%ﬁ%f%%gfk¥%§§fg#%é@dry powder S%érnaceutical

conposi tiga {9kcbBbhahalibQhe A6£O1 SEPOn0 (€dhdit Iher B) nadidieriad | Ld mgsagent
cont al ns:
hydrate satisfying (Condition-8) is from 50:50 to 100:0;
[26] The dry powder pharmaceutical composition for inhalation
according to [18] or [22] above, wherein the diluting agent
contains a lactose hydrate satisfying (Condition-2) and a
lactose hydrate satisfying (Condition-8), and the lactose
hydrate satisfying (Condition-2) has aparticle size controlled
by sie\;ing, and the lactose hydrate satisfying (Condition-8)
has a particle size controlled by pulverization;

[27] The dry powder pharmaceutical composition for inhalation



a |lactose hydrate having a particle size distribution satisfying one of
(Condition-A) : the fraction with a rticle size of |less than 32 the
fraction with a particle size of less'than 63 i _tm and the fraction with a
particle size of |less than 100 i m make up 5% by wei ght to 10% by wei ght,
70% by wei ght to 100% by wei ght, and 100% by wei ght, respectively or
(Condition-B) : the lactose hydrate has a 10% by wei ght particle size of 5
imto 15 him a 50% by wei ght particle size of 50 pm. to 100 Lm and a 90%
by weightcparding etsi Fe9lofor12023] tapdve 16@hptainande dilutingapgehér

| act ose hydrate having a particle size distribution satisfying one of 24
(Condi t iePRG1ins theldeeee dw@mheaS@éwfm@gsi(@@néitn@§s2§/haﬁd45 p.m the
fraction with a particle size of less than 63 4m and the fraction with a
parti cl elagzesefydaada RaRisSULRT AFARRET UPN 9B by SeidgHHe S NYOES By

wei ght, 98% bg wei ght to 100% by wei ght, and 100% bg wei ght , .respectively
or (Condf3FbRt g f%%“cﬁh%%%’%éz%yla?ﬁt% RA5*-4° 5898 by WSPBEFOE)L&FPi EP’e si ze of

S wrt Orsiee'\&fng,ndanad %91% ?Xcg\gisgh})yglgéyecslaetissi yeir(ljc_g (jC%rHirpioorn-lél%S%-as
a particle size controlled by pulverization;
[28] The dry powder pharmaceutical composition for inhalation
according to [20] or [24] above, wherein the diluting agent
contains a lactose hydrate satisfying (Condition-5) and a
lactose hydrate satisfying (Condition-4), the lactose hydrate
satisfying (Condition-5) has a particle size controlled by
sieving, and the lactose hydrate satisfying (Condition-4) has
a particle size controlled by pulverization;
[29] Thechﬁfpowder'pharmaceutical composition for inhalation
according to [21] or [25] above, wherein the diluting agent
contains a lactose hydrate satisfying (Condition-5) and a
lactose hydrate satisfying (Condition-8), the lactose hydrate
satisfying (Condition-5) has a particle size controlled by
sieving, and the lactose hydrate satisfying (Condition-8) has
a particle size controlled by pulverization;
[30] The dry powder pharmaceutical composition for inhalation
according to any one of [1], [2!, [3], and [5] to [29] above,
which contains 4% by weight to 30% by weight, on an anhydrous
basis, of the medicinal component;
[31] The?hgfpowder'pharmaceutical.composition.for inhalation
according to any one of [1], [2], [3], and [5] to [292] above,

which contains 15% by weight to 25% by weight, on an anhydrous



(12) The dry powder pharnmaceutical conposition for inhalation according to
(11) above, wherein the diluting agent contains a | actose hydrate
satisfying (Condition-A) and a | actosé hydrate satisfying (Condition-O ;
(13) The dry powder pharmaceutical conposition for inhalation according to
(11) above, wherein the diluting agent contains a | actose hydrate
satisfying (Condition-A) and a | actose hydrate satisfying (Condition-C |,
and the weight ratio between a | actose hydrate satisfying (Condition-A) and
a | act ogdidr e t3ad insddi dichd Carshigoroants) is from 75:25 to 100:0; (14)
The dry powder pharnmaceutical conposition for inhalation according to any
one of ([&D) tGﬂkﬂaiyahﬂuknrpharahneuhecdﬂlummmgsagénn:%nntahﬁéaéipactose
hydrate satisfying (Condition-A) and a | actose hydrate satlsfy

(Condi t izarec@)ding ke bavt ose hfdidte Bati sty ngriolidi tﬁoor{2ﬂ) hH§l§hpart| cle
size controlled by sieving, and the |actose hydrate satisfy

(Condi t imt@inme 04 pams idht spreae amwEIIRE by spal ver i W@le(li%) The
dry powder pharmaceutical conposition for inhalation 25 according to any
one of (qgmpoqqgt and (4) to (14) above, mhich contains 4% by wei ght to

30% b h di t

pharngcgﬁygkalqﬁb §§¥$7 Cln r%%ﬁgfgegﬁﬁ‘g |ng gg*?ﬁgwgﬁgaéﬁoFl) . (2)
, d (4) t b t % t ht of
e e ATHOAS S OERT oY 9% PeoaH T ho e‘fy WL S it PR

for inh atl%gﬁﬁgQPrq%ro eQ%QQ%mPQQI éhsi E%Agggtl ySICg?hgglbgwproduced

by a net e group ¢ ting of a m xi ng net hod
a spray- rﬁ'{;ﬁﬁ? Hethod, Qngpéa%@?ﬁ@ngrbﬁéegoaet heg: aaﬁdee(ZLS)ir;T/helgdry powder
phar maceuti c conp05|t|on for inhalation according to any one of (1) to
(16) aboyggnh¥hich is produced by a physical mxing method. [0031]

The 50% by melght particle size and the 90% by wei ght particle size of the
medi ci nal3epnponedtryasewdet ermect it ipart coheosiize cangdy sindallageaon

diffraction nethods. [0032] The term"a m xture of the conpound
r epr esendedobyigerer ahyfararolfal 1] Wo J32] iabqv), abovwd 18 Namudsddd s i ncl ude
a mxture of Conpound (I) and Conpound ( 1) . [0033] The present

inventiohyaasphpsbvabemiaineth@ﬁh@ﬁ treating or preventing an influenza

virus infection characterized in that the nethod includes a nlsterlng t he
dry pomdé35 26Thechnzpowder'pharmaceutlcal composition for inhalation

according to any one of [1] to [34] above, which contains as
a medicinal component the compound represented by formula (I)
shown in [1] above and optionally the compound represented by
formula (II) shown in [1] above, a pharmacologically acceptable
salt thereof, or a hydrate thereof, wherein the dose of the
medicinal component to be administered by inhalation to the
respiratory system of a human subject before onset of an
influenza virus infection is from 5 to 120 mg or an anhydrous
basis;

[36] The dry powder pharmaceutical composition for inhalation
according to any one of [1] to [34] above, which contains as
a medicinal component the compound represented by formula (1)

shown in [1] above and optionally the compound represented by



pharmaceutical conposition of the present invention for inhalation to the
respiratory systemof a recipient so_that a conpound having neuram ni dase
inhibitory activity is allowed to arrfve at and remain in the respiratory
ti ssue (such as the upper airway or the lung) of the subject. [0034]

As used herein, the term "neuram nidase inhibitory activity" refers to the
ability to inhibit the function of neuram nidase (the enzyne is also called
sialidase), which is essential for the propagation of influenza viruses.

[ 0035] formulaTheledicsimah ddnmpbneat abhbleadofl ogdwderl yphetemeabi¢cal
conposition of the present invention for inhalation (hereinafter also
referredafla ahereehharmecdutdceie domposd i i onhefeinetpr edent PhvERRion) is
Compound (1), nanely, o _ ,

(2R 3R, #83i3-iaedt ammherenjudint dhEIITIR oRgd 2ohyirxyatigp to the

et hoxy- 3- (oct anoyl oxy) prouYl] - 3, 4- di hydr o- 2H- E)lyr an- 6- car box ¥Ili c acid (it
may al s&eSRHTATPIOLFYSHIT PF13 MEEsy §uvg SF 1] Onnanglty an tntiuenza

(2R, 3R, 49) - 3- acet am do- 4- ggani di no- 2-'%?( 19, 2R) - 3;5\3%9:?“ - | Wlsis and
et hoxy- 233 aRGPCHAPNESpyIPT P AUtYdlE- Ol Y PAHYE"CaFhoX yTi'c®aci d in
addition.to the conpound represented (] i vA JUHR l,ogi cal |y
accept abi€ €8FF %ﬂer?oeg)ﬁ uf’)?gaa%ffd?é?%gtxh%%e%}grai‘&eév%&%ﬁnal gggrr%ghent i's

preferablya shushalldde dydate taumiot Conpeund- (b 4  RRKIbd Lher

contain ormo ound (I1)), nore preferably a
crystall}j nehyge a 0 Cogpoyad (hirehh FBY Huekher tfé contain a
crystal I%%}%Ofr?t;lno y%? at%]; o{r)% g% Conpound (11 )r) . [0036] Conmpounds (1)

and (1 lgegachhdmvesdodiant di He greuprant argaidioad barsdep wWnitdre isol ecul e
and therefore can each conbine with a pharmacol ogically non-toxic acid or
base to forye adhar ieeotegi cal bysangept ahhelsal tiosthe term"a

phar macol ogi cal | y acceptable salt" of Conpound (1) and Conpound (Il) refers
to such msal tThd @3 Howder phaxemusiasi afl thaposhadpackdbdnEalr 188 cept abl e
salt' include, for exanple, hydrohal ogenic acid salts such as

hydr of | unrdoiedihydrochs 6t i depvhydwbbrerndéhead@sky @foitddi d&€LicHdPdani ¢ aci d
salts such as nitrate, perchlorate, sulfate, and phosphate;

al kanesut$mp@EeRt sieh2 AsMFePhanBsBPPBRACES SFfFdresFiGatE, “ande
trifluoronmethanesul fonate ; arylsul fonates such as benzenesul fonate and
p-t ol uer@dnirbRBEESS dPRgRHPCc1RERSEaPPSeSich as acetate, trifluoroacetate,

citrate, tartrate, oxalate, and maleate. amno acid salis sHeh as gl ycine
salt, |y&ihe sope ,dré’rBPWéﬁE @Eﬁ“}a%er%}% ?ecoénﬁot%% 'grol u%%ﬁilc am%sls(g{l t, and
aspartic_acid.salt; al i _netal.,s su NRACT ld5 iumsalt,
ang pot a3SFahf&RP t° é?%bﬂ hie [ggﬂt %Ur?éftedl sal't sldsuégiﬁu;agszﬁlifi ut%%;al t and
magnesi um §aLLos MELALOABLES 18UED @S Shulhnahyalbus i508; SAlLigh s sal T,

: el”s , and coba

copper sar ni'c salt; organic amne salts or organic
amoni um saL LS §HER 1 a$ 3EPNIUR $alk1 & entnody|@date salt, di benzyl am ne
salt, norpholine salt, glucosanm ne salt, ethylenediam ne salt, guanidine
sal t, 2@46}1 et fipkatinposakt, phaieidyhantae sabdos i yc Folmekyhaba peosal t
procai ne salt, ethanolam ne salt, diethanol am ne salt, piperazine salt, and
t et r amet hykaraRRGURCS dlts] Rireflarsgblapotee witar et of ogided e yolackkept abl e sal t
is an alkali metal salt such as a lithiumsalt, a sodiumsalt or a

pot assi umesakt naan compamientadisd8amhy suchnasnandsessapassp  gwhich 1s
trifluoroacetate; or an inorganic acid salt such_as a hydrochloride or a
sul f at e. tpOB88RAmMinisteneddie & asiex 1 Cohperure ($95€ Conpound (11), and

phar macol ogi cal |y acceptabl e salts thereof each absorb water to forma
hydrate WR&R%Al | owed to stand in the air or mixed with water. A hydrate of

Conpound (1), Compound (I1), or apharnncol ogicall ep |l e salt thereof
i s intended toTPﬁcICG’H'@Oi’L’i% TRy FatES By o P 40 &

(hereinafter also referred to as Compound (II) (hereinafter
other compounds are also referred to similarly in the

description)) can be converted into Compound (I) by an



[ 0039] A crystalline hydrate form of Conpound (1):

(2R, 3R, 4S) - 3- acet am do- 4- guani di no- 2-[ (1R, 2R) - 2- hydr oxy-1 - m

et hoxy- 3- (oct anoyl oxy) propyl] - 3, 4- di hydr o- 2H pyran-6-carbox ylic acid is

di scl osed in Japanese Patent Publication No. 3920041 (corresponding to U S.
Pat ent Publication No. 6844363 or European Patent Publication No. 1277750),
whi ch shows nmai n peaks at interplanar spacings of 4.0, 4.4, 4.7, 7.5, and
10.2 angstronms in an X-ray powder diffraction obtained with copper Ka |ine
radi at i dmtf10cul2dr tdey peakarad fan red et phanan wipach nghe afydodyangst r ons

is normalized as 100. [0041] The interplanar spacing (in units of
angst r ongoumy nheo £at oo &t @fl theomi thecHaoymmilsat Palss hgend@ 'to paheEePR n=1.
[ 0042] The particle size distribution of the medicinal conponent of

t he pharhetdutd safle chwyposi t Torkiof syhehpeésant Conpennord )pr BherabPychas a

50% by wei ght particle size D50 of 3.2 p.mor |less as neasuredby particle
si ze andRBINAsEFT i F3T dee | BFPHRE O dECGRENEY sBL bR efeTRBFYhas’ a 90% by

wei ght particle size D90 of 8.0 j.tmor |ess as neasured by particle size
anal ysi st4%&kr diffraction nethods. In these ranges, the nedicina

di 0 In th i |

nhal abi |1y i TG RB Ty G (BARCYRG | oap s STy S s eR e

ther ef o, gan, el deen.por t10s ol 1he, l4ing.d hrough khe PhagynXpeso that
i Di igh” an uerza

it can exX ong-termamntT-1nf activity. [0043]

The phar{f@é;{#ﬁﬁ% iCn% Rasidiany ofdhe Rresent i RveRtd &) BB¥ecaRshst

essentia I cinal conponent or may contain a diluting agent in
addi ti on.d Q- en Medé ki 83 ngerPOPENt . sb004A4l compoun¥hemrmixed with the
medi ci nal conponent, the diluting agent serves as a carrier to carry the
medi ci natlogppponent on its surface and to deliver the nedicinal conponent.
When the diluting agent is mxed with the nedicinal conponent, the 30
pharmaceutical conposition of the present invention can be prevented from
aggregati gy [ @85

HO

CH3COHN (1)

[0023]

is produced to exhibit pharmacological activity (for example
see Patent Document 1). When Compound (II) is administered to
warm-blooded animals, the acyloxy group in position 2 of the
side chain is converted into a hydroxyl group by a metabolic
reaction such as hydrolysis so that Compound (III) is also
produced. In warm-blooded animals, Compound (I) and Compound
(IT) are both converted into the same active metabolite,
Compound (III).

[0024]



The diluting agent may be selected fromthe group consisting of a
saccharide (the saccharide is selected fromthe group consisting of

| act ose, mannitol, maltose, and gl uch e), an amno acid (the amno acid is
selected fromthe group consisting of phenyl al anine, |eucine, and glycine),
alipid (the lipidis selected fromthe group consisting of stearic acid,
magnesi um stearate, calcium stearate, sucrose fatty acid ester, sodium
stearyl fumarate, and lecithin), an inorganic salt (the inorganic salt is
sel ected fromTtheeredoaep Cotsi Stamppuofd s@di wmdpHsspietel bl UM Pori de,

di basi ¢ cal ci um phosphate, and tribasic cal cium phosphate), a | actose

pol yner wedie irgct oxapsulgtd 95 St cDe IV PR HRBEPUEOR3T st i ng of

pol yl actose and a | actic acid-glycolic acid copolyner), and hydrates

t her eof .cqupzsition of the pRIslul WVeRrheryi ToF | HyPatehtoRs prefrably a
saccharide, nore preferably_ | actose, evennqm_re gref eraglgy Iaﬁt ose lfydrate.
In generEXtYER PESOTRANNSE ¢ 1) S1hCPRBOFBF M of) B2/t APS g Bo47t 12 The

Japanese Pharnmacopoei g Fifteenth Edition defines.|actos y s the
"nnnohyd?od‘ﬁﬁéorb‘?ntP-‘ffgtj?eacQW%%%‘é Jr“-":(‘ﬁ-i?@%gﬁféﬁélgyégnggg"?£§Ir&ngrc1§ is also
called a-| act 0se hydrate. Therefore, the terns "lactose 31 hydrate" and
"a- | act ojsrév%rf/dlr%l% e" are synonynous. [0048] A single diluting agent
or a m'xg% f two or nore diluting agents nay be used. A mxture of two
or nore powders of a single kind of diluting agent, which have two or nore
different partgghg, iz rdi shaiduli gaschiopueac 0t hey vayeaksache lysed.

[ 0049] In particular, a mxture of two | actose hydrates having

di fferenteppsséptedshgerdimtirabytvpns is preferably used. Wien a m xture of
two or nore diluting agents having different particle size distributions
are usediothe] medi ci nal conponent deposited on the diluting agent surface
can be easily dispersed upon discharge froman inhaler by the recipient's
inspiration, which is preferred. [0050] Two | act ose hydrates having
different particle GCkg distributions preferably include a | actose hydrate
having a particle slzed d'@strilcaéhiﬁm satisfying one of (Condition-1) or
(Conditigh- her | actose. hydrate having a particle
size distri one of (Condition-3) or (Condition-4) shown
bel ow. (ConthT@n- ; article gifAé)distribution of the |actose
hydrat e meas@i4CONpartiCl e size anal ysis-laser diffraction nethods has a
10% by wei ght particle sikgg ofNB pmto 60 pm a 50% by wei ght particle size
of 50 pmto 110 pm and

NH,
[0027]
wherein one of R! and R? represents a hydrogen atom, and the
other represents a group represented by the formula
CH; (CH;) ¢CO-~.
[0028]

As described below, the present invention also
encompasses a dry powder pharmaceutical composition for
inhalation containing as a medicinal component a compound
representedbygeneralformula(IV'),andxtureofthecompounds
represented by formula general (IV'), a pharmacologically
acceptable salt thereof, or a hydrate thereof. Specifically,

the present invention also relates to:



32 a 90% by weight particle size of 75 pmto 160 pm (Condition-2): In the
particle size distribution neasured by an air entrai nnent nethod, the
fraction with a particle size of |les$'than 32 pm the fraction with a
particle size of less than 63 tm and the fraction with a particle size of
| ess than 100 pm make up 5 to 10% by weight, 70 to 100% by wei ght, and 100%
by weight, respectively. (Condition-3): The particle size distribution of
the | actose hydrate neasured by particle size anal ysis-laser diffraction
met hods (hgs anl@¥/bgowekeghphpanttelieishzecohpdspmion Fessinkab8%iby wei ght
particle size of 20 pmor less, and a 90% by wei ght particle size of 54 pm
or | ess.cor(tzandirtd em- 4)medict hel partpaientsiaz ecdipstunicoutporsaaisdr ed by an
air entrainment nethod, the fraction with a particle size of |ess than 45
pm the Jarectdlorfminihlaa paftliicl e size of less than 63 pm and the fraction
with a particle size of |ess than 150 pm make up 90 to 100% by wei ght, 98
to 100% BP24i ght, and 100% by wei ght, respectively. [0051] The
particle size anal ysis-laser diffraction nmethods include applying | aser
light to a group of Earticles to determine the distribution pattern of the
intensity of diffra light/scattered Iight produced therefrom and
calculating t e parti i zecejcyri bution fromthe 33 distribution

e rreasurerrent nmet hods are internationally

st andar di zed qq?dodescrl bed in 1SO 1 | ssued by International

Organi zation for Sta tion. e l%by wei ght particle size, the 50%
by wei ght p&iti@PbHsi ze, Jand the 90% by wei ght particle size are defined as
particle sizes at 10% 50¥% H90% respectively, in the weight cumul ative
particle size distribution clrve obtained by the particle size

anal ysi s-l aser diffracti on nétihods.

[0030]
wherein one of R! and R? represents a hydrogen atom, and the
otherrepresentseagreuprepresentedkn/theformula(ﬂh(CHﬁeco—,
_andxturecﬁfthecompoundsrepresentedkn/generalformula(IV‘),
a pharmacologically acceptable salt thereof, or a hydrate
thereof;
(2) The dry powder pharmaceutical composition for inhalation
according to (1) above, which contains as a medicinal component
a crystalline hydrate form of the compound represented by
general formula (IV') or a crystalline hydrate form of the
mixture of the compound represented by general formula (IV");
(3) A dry powder pharmaceutical composition for inhalation
consisting essentially of the medicinal component according to
(1) or (2) above;
(4) The dry powder pharmaceutical composition for inhalation
according to any one of (1) to (3) above, wherein the medicinal

component has a 50% by weight particle size of 3.2 pm or less



[ 0052] The air entrainment nethod includes determning the particle
size distribution with sieves while gprinkling the powder with a

standardi zed air jet. The air entraififent nethod is described in the
Japanese Pharmacopoeia, "General Tests, 3. Method of neasurenent of

physi cal properties of powders, 3.04 Particle size determ nation, Method 2
Anal ytical sieving, (2) Ar entrainnent nethods, air jet" (see The Japanese
Phar macopoei a Fifteenth Edition, H rokawa Publishing Conpany, page 158)
Concer niamg the 0$i dyesvaispd fomr tivd aresisas epeng , O tiite Japb@@se Phar nacopoei a
Fifteenth Edition, "Table 3.04-1, Size of standard sieve series in range of
i nt er est(s)( paf@cléuy poesierd besrvapaneseaphzemredpodalfcd éneaharbels and

t he correspondi ng |1 SO nom nal sieve nunbers, USP sieve nunbers, and EP

si eve N@ASOTSiTEhEPeddy €N RE hbasHr dABnNELAEE hot i aspey"e8 1 EAB2Uni t ed
States or European particle size distributj on][test. %pecni ficall %t Eor

exanpl e CHMONFEHSs thF VeR 2 TRy e perddrfed by thet & PIEMT 4 Rrent “iet hod

using Al pine Air Jet Sieve, a.powder rticle si.ze anal yzer v ed b
ALPI RIE (G ERR) 9TOHE C%ﬁsaﬁgﬁgﬂb%g % prf@hé’u}é’ﬁgﬁezé‘etWa%r?a&?%%e?%ggi ftegnt h
Edi tion (Hi rokawa.Publ. i shin n Vo S 4
Particl ec{réli lef\ésgérz%gﬁg?‘i%%%%%E%dyilﬁgggétﬁlrgg] tg@gﬁcﬁl&a Z%?té;ﬁsr%gn%et hods,
2) Air r.aid . et L] a N €1 shh&t 8%l Ngs (page B-421)
, Note ?g %ﬁm%lﬁeﬁdm&?%% t‘%}i% %g?glﬁn% gghg gg?gﬁ?g%ergent age ( %)

of the pOWdRI i fhiNieh ShAVE: Sé 76 rapgey, ait-einghgrvekgbl ahdathe sanpl e
remai ning on the sieve is precisely neasured. For exanple, when the sieve

size is gh-dupangt-ywhen ghecpsoportion of the weight of the powder passing
through the sieve is A% by weight, the anmount of the fraction with a
particl ()i ze Tfe Begoddar ¢hpmmias eA%ila webghtsition foPhehededd cexanpl es
of the particle size distribution satisfying (Condition-1) include

( Condi t iareddif@andabyornrs)of dhd (Corfdi BlPene7) wdesei R idte Beldgw inal
(Condition-5): The particle size distribution of the | actose hydrate
measur eccdyopaenf cie srepanndl ¥5i 8- asenidiitPBaPEPERSFeffods has a 10% by
wei ght particle size of 19 to 43 p.m a 50% by wei ght particle-size of 53
to 66 himicreRErt D0 BY1IARI BRPCPEFiicl e size of 75 to 106 pm

Condition-6): Th ticl [ di stributi f .the | act -
reasur el By pate GrY BP0 S ARSI o T PREE OR e hOd HEs 2730% by

wei ght particle size of 5 to P a % by. wei ght, parfjicle Sj Sc to
100 pm %%0559’6%‘:&#%? O{)i?f i’g(:ze2 s?g 0’0%/‘ ’1’28g?o(6(136%)g%ﬁ115’(%n |é'i)l]ic on-7):

The particl ea%il%g dé?&EHBEEBB”ﬁgLnEhe | actose 35 hydrate neasured by

parti cl 2153 ana9y5| S-Taser“drffraction nethods has a 10% by wei ght

parti cl e(%ze @fle 31 go@QePYEha@a&%&é’ia@i ghinRAitd igres sk znmf1 a0 ¢ 110

pm and a 90% by wei‘ght particle size of 110 to 150 um
according to (7) above, wherein the diluting agent is selected
from the group consisting of a saccharide (the saccharide is
selected from the group consisting of lactose, mannitol,
maltose, and gluccse), an amino acid (the amino acid is selected
from the group consisting of phenylalanine, leucine, and
glycine), a lipid (the lipid is selected from the group
consisting of stearic acid, magnesium stearate, calcium
stearate, sucrose fatty acid ester, sodium stearyl fumarate,

and lecithin), an inorganic salt (the inorganic salt is selected

from the group consisting of sodium phosphate, sodium chloride,



[ 0053] Preferred exanples of the particle size distribution
satisfying (Condition-3) include (Condition-8) and (Condition-9) described
bel ow. (Condition-8): The particle si*?e distribution of the |actose hydrate
measured by particle size analysis-laser diffraction nethods has a 10% by
wei ght particle size of 1 to 3 um a 50% by weight particle size of 11 to
20 um and a 90% by wei ght particle size of 37 to 54 um (Condition-9):
The particle size distribution of the | actose hydrate neasured by particle
si ze anaiysissi-d @sek idinf bhasphameneihadsr hass o RR%dyurweihghkiphpakrt i che size
of 5 umor less and a 90% by wei ght particle size of 10 umor |ess. [0054]
A conbi naidwseopolymelractiosa suydrsat pslhaeirnis dieflkertedt £ pantites! grebpe
distributions is preferably a conbination of a |actose hydrate satisfying

( Condi t icamd )s @ity anbtpely lactose dydrat tashi¢s&gidga{ venditi 8A18), nore
preferably a conbination of a | actose hydrate satisfying (Condition-1) and
anotherdQﬂﬂkﬁﬂﬁﬁ%ﬂﬂ%ﬂ@ah¥@1%¢®$ngh?€%ﬁéition 4), even nDre 36 preferably
a conbination of a | actose héérate sati sfying éCbndlt % gd anot her

| act ose (Ridr alSsaFY FHIRYF POFRTRGEOT-ERL FATRAFE Fear Orﬁ BREREBPY a

conmbi nation of, a | actose h drate sat i sfying,(Condition-

| act ose ARRALR %P%é%%éﬁ3 B VeonWPEFEAAT e [GhBE] 1Y ageg%%efgﬁgeg exanples
of a co ation of a lactose hydrate satisfying (Condition-2) and anot her
Iactoseqﬁvgﬁb‘% satisfying (Condition-3) include a conbination of a |actose

hydrate | Sf%o”%é&%%g&é% %a%afadlth?lwlhggmhégﬁg§gnhﬁ’<gf at@a3akiishyi ng

(Condi ti 8) and |na fon o actose hydrate satisfying

(Condi t ':9 fﬁfeg tacmtvheébb@st 0518 Py n aties satigfivighageeends tdantQpe [ 0056]
Preferre exanp a conbination of a lactose hydrate satisfying

(Condi tign-l)k-cnd & ?QEQ@& d:aatRser hydrat ewsatysdy big { Conglé tiyairad)esi ncl ude
a conbi nation of a Tactose hydrate satisfying (Condition-5) and anot her

| act ose hueliagegsatéséyt ngatCootit Eared)iisardonbiipati;on of a |actose
hydrate satisfying (Condition-6) and another |actose hydrate satisfying
(Condi ti on %) , Teadirg sondenatizomande et 1@t osephpdiara Satilghalegion
(Condition-7) and another |actose hydrate satisfying (Condition-4).

according to (7), whereln the diluting agent contains:

a lactose hydrate having a particle size distribution

satisfying one of

(Condition-a):

the fraction with a particle size of less than 32 um,

the fraction with a particle size of less than 63 um, and

the fraction with a particle size of less than 100 um

make up 5% by weight to 10% by weight, 70% by weight to 100%

by weight, and 100% by weight, respectively or

(Condition-B): the lactose hydrate has

a 10% by weight particle size of 5 um to 15 pm,

a 50% by weight particle size of 5C um to 100 um, and

a 90% by weight particle size of 120 um to 160 pmy and

another lactose hydrate having a particle size

distribution satisfying one of



[ 0057] Preferred exanples of a conbination of a |actose hydrate
sati sfying (Condition-1) and anot her _| act ose hydrate satisfying
(Condition-3) include a conbi nation 6f a lactose 37 hydrat e sati sfying
(Condition-5) and another |actose hydrate satisfying (Condition-3), a
conbi nation of a |lactose hydrate satisfying (Condition-6) and anot her

| act ose hydrate satisfying (Condition-3), a conbination of a | actose
hydrate satisfying (Condition-7) and another |actose hydrate satisfying
(Condi t i({@orB)itisorcanbi nati on of a | actose hydrate satisfying (Condition-1)
and anot her | actose hydrate satisfying (Condition-8), and a conbi nati on of
a | act oséehydraat el gatwidflyisngrdColeli & | Dred )oanke 2ot e 4act®se hydrate
satisfying (Condition-9). [0058]. ~ Anpng. t hese conbi nati ons

parti cultdi® R o Ht @ PO Hat T 57 07T 2l $ 38t DRRA h§drkdte 23t sfyi ng
(Condition-2) and another |actose hydrate sgti sf%i nllg ﬁg]Congli tion-8), a
combi natti¥h 1GFRGE o IS Iy Pt et &4t i $F34 iyt (€T HidN- 23 affl anot her

| act hydr at tisfyi itioon-4), . I pat i .Of | S

nyar ot 6 "3 SRy PRG PoOHH T brs) (o ke HEP T att bd Ryde e “8atf & yi ng
Condi ti.Qp-4)., d i naf | I t tisfyi

(Coni {10045 4R0 425 RATO T Sy oLt 5 i it & RatT 1 o1 b ] Cond 11 on8) . [0059]

When the 4i |yt agent S12-PRLL i gl g-StZendistribution in such a range,
t he phar(rrdg%cﬂe(%}ftt{c\tglrl1 af%o'rrptolg?t]f%crl %% tlﬁ}é ]f)r esent invention resists gathering

or cling] ngyd npan,d nhal e;fgaﬁ*ﬂgclh@SSQQQde! gi ghty-andsgogdasprayabili v from
an inhaler, which is preferred. In addition, the nedicinal conponent

deposi t ed om tihe whi4Hd ngapgeste suifacer can gasbrylbesseparated fromthe

38 diluting agent in the air flow produced by the recipient's inspiration,
so that (12xcanref Hireintdyr peaimadea triesdi catpeyitissues ohhthatieei pi ent,
which is also preferred. [0060] The diluting agent preferably

conpri sescetdchese hildratad et i sfhemeg o Coredidtilov-ing ag¢nan6PhéRLRECt ose
hydrate satisfying (Condition-3), wherein the weight ratio between the

| act ose hytrateseatY&Fgtagsathbadyinon ¢pnahlirRe?] adhese h§dFafe sati sfying
(Condition-3) is preferably from50:50 to 100:0, nore preferably from 75: 25
to 100: 0rvfoaea]satistyingr éCpRELELaBr§! ithe dil uting agent conprises a

| act ose hydrate sati sf%i n ndi tion-.2) and anot her Iﬁét 0sg gg%ri%te

sati sfyi h%”( Cohtft rgnR8yd MR W ghPmPatito B8t Wee AP Re%-act ose
hydrate sati sfying ition-2) and the Jact ydr at ati.sf i

(Condi t | %%9%§é¥§9 f F‘éﬂg’: 5P S 10500 H 18 6@%‘%%{%@%5% ?%??\yt%éﬁé"%
(Condition;2 - chydr sat L.sf yiyn ndijt--@R=4) , wherein
the wei g%tl??é’fgggbg?%gﬁét RagH 8850 rg%?lgt‘gtlgzlt ?“s’f%nﬁf% ( ks 2) and
the |act rabe SAk s WicdhaGCanditd)ona AY i LEQBnE0: 501 6 Bk a

| act ose lﬁiﬁ?%’?% %aﬁi%{ﬁ% ((C%glr?dlig?i%on- Eg)' 31% akﬁeo?ﬁe?hl actose hydrate

sati sfying1£6endet hpardte %@&@ifﬁ}ihge (¢Bihght ibat-ing helaveen aichesleact ose
hydrate satisfying (Condition-5) and the | actose hydrate satisfying

(Condi tigpad)tessheoBrHOnG0 (tonkBR:iBn-an sl detoosd shydr atce 19at:i0sf yi ng

(Condi tion-5) and another |actose hydrate satisfying (Condition-8), wherein
t he wei ght4r at The ketwpendthepi actases hiychk Atergatsiigfiyimfor inhalation

according to any one of (11) to (13) above, wherein the diluting
agent contains a lactose hydrate satisfying (Condition-Aa) and

~alactose hydrate satisfying (Condition-C), the lactose hydrate
satisfying (Condition-A) has a particle size controlled by
sieving, and the lactose hydrate satisfying (Condition-C) has
a particle size controlled by pulverization;

(15) The dry powder pharmaceutical composition for inhalation



39 (Condition-5) and the | actose hydrate satisfying (Condition-8) is from
50:50 to 100: 0. [0062] When thezdiluting agent has a content ratio in
such a range, the pharmaceutical conpdsition of the present invention has
good fluidity, so that it can be easily charged into capsules or inhalers,
which is preferred. It also has a high ability to be inhaled by the

reci pient. [0063] . The pharmaceutical conposition of the present
invention preferably contains 4% by weight to 30% by weight, on an

anhydr ousdzasiisyg afo the aedici ndl) .cd@ponent, (4brteo grlgf eplblg, 18346 wei ght
to 25% by wei ght, on an anhydrous basis, of the nedicinal conponent. In
such a reamgeinshet phey neckait cad ToOhpesi vebalbf of hehpreg@heitabenti on has
good fluidity, makes it possible to forma uniformm xture of the medicinal
conponerfoRRRN&He: di | uti ng agent, and can be | oaded into an inhaler with
hi gh precision. In such range, the pharnmaceutical ¢ osition _of the
present §¥Rlentiinday s E?fﬁggHmFFﬁP FFﬁiinOEBO?hﬁh?%ﬁ?BhFP%ﬁgaéég?
separation of .the nedicinal c ne from.the, dil uting t

di schar G370 heS Al 8RS P ka2 in s TbI e 10 o PRver a R Bt i vel y
hi gh pro ' $ | S o ng .t ot heer [ pSsues.

[ 0064] égﬁééﬂ#%g{%h2§%2§%£§$€a Oc%%%ggft%%%ggf ?ﬁegggeé§%?5¥ﬂ%%ntion IS

t aken i gﬁéﬂ@spiratory tissues of the recipient by the recipient's
i nspira?%éﬁé The respiratory systeminclude the 40 upper airway including

t he orophafynxrand a5y iXe r Pha risachea.cdiheohpepehian tdieibnanekione, the
respiratory bronchi dl'es, and the I ower airway to deep portions of the |ung.

The dry pexeedifdatdegeutdgaloonposid i @ )ofaidve pwesent iisnpeotivoedf or
inhalation is taken into the respiratory systemof the recipient by the

i nhal at ilop @tk epdsdéd et e ttheorepittchedraup afortshies tuipyge o faier way saga 1t he

| ower airway, where the nedicinal conmponent is hydrolyzed and absorbed into
t he cel Isitbngxhébhodansi spnéyudnyangcnevieg, bpnenki Birepag -ERE 2v0r al

growt h. [0065] The pharnmaceutical conposition of the present

i nvent i oreagdbeapdckaged for administration of a specific dose. Exanples

of such a package include a capsule such as a hard,gelgtinéﬁ%ﬁg l.e _or a
hydroxypﬂagill meEhATePPHRSE SHAPMSC Waddn €°TROGAHPPdTe: * &b st er

package. A specific amount of the pharnaceutical conpo ifio it pr esent
i nvent i oA°H& géPgotBealaYr%%? Nal gja)de‘aD m@ ﬁpqvn%alwerlcﬁ"orlsa rﬁ%rﬁilusc{é%lati on.
The pharnaceut%caL cgngosk%iog ggoghe present inventionis in the formof a
dry powd®Y.2TREY&F5FE, MaR FAhAF&r general Iy bel onging to a dry powder

i nhal er i L),y be used. [0066] The pharnmaceutical conposition of
the present ihvention is useful as a drug for treating or preventing type A

or type B inflegozaoknheclbognt[BR6¥¢ic1élsize and the 90% by weight

particle size of the medicinal component are determined by
particle size analysis-laser diffraction methods.
[0032]

The term "a mixture of the compound represented by general
formula (IV')" in (1) above is intended to include a mixture
of Compound (I) and Compound (II).
[0033]

The present invention also provides a method of treéting
or preventing an influenza virus infection characterized in

that the method includes administering the dry powder



to be used, the degree of influenza preval ence, and conditions such as the
body wei ght or age of the patient to_be adm nistered. Preferably, the

t herapeutic or prophylactic agent of “the present invention is adm nistered
to a human subject by inhalation in a dose of 10 ug to 5 ng per 1 kg body
wei ght once to seven tinmes a week or once to three tines a day. [0068]

It is particularly preferable to adm nister the pharmaceutical conposition
of the present invention, which conprises 5 to 120 ng, on an_anhydrous
basis, ghaGumpoundiqd]) qermboipticonai yclGonpetseny |invgntign for

phar macol ogi cal |y acceptable salt thereof, or_a hydrate thereof as a dose
of nedi dinfeladoipoienthean@spbrPEPEESSY ABCH| PHtd FEAGERRY Foeffdbfy

| act ose hydrates with the particle sizes caontrolled as descriE d ahove) for
the preasmMRBM D INHeYERFE NCAFS RO b FCitAN At F6n® govﬁ
respiratory system of human sub%gct bef ore_onset. of th@aiqgg%egﬁg Vi rus

i nf ect i gr° &Fd 16 2ENRRE reetghe "ofF “anT FRPEGBRZAY Vi T T nfatti 6n ih-a singl e
dose or two divided doses by . inhalation to {}f espiratory system of a
human sUBRSER ?%F%ﬁ%eﬂrogh?rﬁyqékI%bngggv??%gg?%fection.'[0069] Waen
t he phar 4$ical conposition of the present invention is adm nistered as
a prophytactic agent, it nay be admnistered intermttently to the

respiratory S»ﬁﬁg E‘%@é}i e ARHRN SUDj eoty bef oreaRNsetasé annipiteenza virus
infection. Each admnistration nay be perfornmed one at a tinme. For exanple,

the intefval, pejweenrads pbsthatdwnsit$ boconhlbdaysher fanseekbn of0070]

In actual nedical situations, prophylactic adm nistration may be perforned
r egar dl essueimiRedRsesenee Qrzvaksenceled callee@nzionVidamse) nfutidlon sbef ore
onset of influenza synptons. The tinme when the prophylactic agent of the
present éswentiad fsratnenpsdesegdtisnabsoinfilerded voruselsude the tinme when
the admnistration is perforned regardl ess of the presence or absence of

t he i nfett0®dn] bef ore onset of synptons. [0071] When t he

phar maceutical conposition of the present invention is~adniniste2§anas a

t herapeutic agBme medigigplhecaEanAnstel dis ATY R e PAGLE G YT

di vi ded doses by inhalation to the respiLator tiss%ei of. a human subj ect
after onge®PefibhonrnPFubhzaPVEPEETi AFCHI OR" FO672F"2-2~*"as used herein,
the term"before_onset" neaps_ the state.in which no,._i WREPM
appear s fE@E?HP@§EeBFdfﬁ%r§£%§§ﬁ§éx%?sgﬁg%%%%‘o?bgﬁF%gg#nfegtﬁ%ﬁ. [ 0073]
As used herejn, the term"in _onset" t a.fr .t of influenza

Vi rus in?chFSn?rgﬁﬁp ctTVERSY D oﬁéngﬁﬁﬁcgg%féézﬂ Eﬁggg'f [ 0074]

;PILfgpzﬁzﬁygﬁt9%§—%EScEQhﬁﬁﬁgd4F§u55ﬁ%ﬂ%%—@QﬁQQ%h%a)m@iﬁya%oﬁgﬁm{ﬁEi(or

gira), “chil't, "fever, perspiration, pituita, sore throat, cough

SNeeze, QEHO&QQBLR%%tahggi%ky)propyl]—3,4—dihydro—2H-pyran—6-carbox
ylic acid (it may also contain Compound (IT) according to [1],
namely,
(2R, 3R, 4S) -3-acetamido-4-guanidino-2- [ (1S, 2R) -3-hydroxy-1-m
ethoxy—2—(octanoyloxy)propyl}—3,4—dihydro-2H-pyran—6—carbox
ylic acid in addition to the compound represented by formula
(1)), apharmacologicallyacceptablesaltthereof,orzahydrate
thereof. The medicinal component is preferably a crystalline
hydrate form of Compound (I) (it may further contain a
crystalline hydrate form of Compound (1)), more preferably a

crystalline monohydrate form cf Compounc (I} (it may further



43 The medi ci nal conponent of the agent for preventing an influenza
virus infection is nore preferably adginistered in a single inhal ed dose of
20 ng on an anhydrous basis; in a siﬁgle i nhal ed dose of 40 ng on an
anhydrous basis; or in a single inhaled dose of 80 ng on an anhydrous
basis. Most preferably, the medicinal conponent is admnistered in a single
i nhal ed dose of 40 ng on an anhydrous basis. [0076] The nedi ci nal
conponent of the agent for treating an influenza virus infection is nore
pref er albloptadm @i strorseclilinge siorghey drdts ethdoset oforoownd ohIEh) anhydr ous
basis; in a single inhaled dose of 40 ng on an anhydrous basis; in two

di vi ded [@®$é3 of 40 ng (nanely in two doses of 20 ng each); or in a single
i nhal ed dose of 80 on an anhydrous basis. Mst preferably, the nedicinal
conponent of CREPE pediti 8n8gdRL)i §ag8n AV St Br 8dFAYANSi HPEP ARGl ed dose
of 40 ng on an anhydrous basis. [0077 . The recipient is preferably
an ani m&l C&HERAXYE H TR Fhﬁﬂ?%lep?‘é]f‘%taé@l yhar g?’rﬁﬁ Tﬁngﬁfﬁ"r@%g?n%f t he
genus Equus, such as harse, nke or mule, The ject, s t _preferably
a human¥ @Cﬁ§Q§9aﬁ§éq3$ﬁ§§%%}ﬁ%%ﬂﬁ@ﬁlc4ﬁ:%£s?f38%%§ %?egggél§. The

phar maceyti.cal . conpasjti e I Rygntd h hi gh dispersibility
and can lflé—’lrg%scl Clydgin%élég%ec\%er#%% r%%?ttbi ent vmeteﬁﬁnwegal?( i nhal ati on

capabi | iﬁﬂa%%naac[%o%%jicﬂsl}bXC@%E%%ﬂie%lﬁNi bR AMIRIN QN TStd:008ohBBakat i on

capabilities e pharmaceuti cal "conposition of the present

i nventi oy havwidxktdhaspacddiedparticle size distribution can reach the
respiratory systemof the recipient, in particular, to the upper airway or
the lungiomd therefore is effective in providing high and | ong-term
anti-influenza activity. [0080] The pharnmaceuti cal conposition of
the present i msenidles igthithid s'phaahageboghcahen adoepigbéeedain”a specific
dose only a small nunber of tinmes, such as once or twice, and is highly

ef f ect i viemd ude eafdmngdprevkat | mgdiohé legealc BRFER BESERI PYFON2GF THE

DRAW NG [ 0081] , . .
hydrofluoride, hydrochloride, hydrobromide, and hydroiodide;

inorganicacidsaltssuchasrutrate,perchlorate,sulfate,and
phosphate; alkanesulfonates such as methanesulfonate,
ethanesul fonate, and trifluoromethanesulfonate;
arylsulfonates such as benzenesulfonate and
p-toluenesulfonate; organic acid salts such as acetate,
trifluoroacetate, citrate, tartrate, oxalate, and maleate;
amino acid salts such as glycine salt, lysine salt, arginine
salt, ornithine salt, glutamic acid salt, and aspartic acid
salt; alkali metal salts such as lithium salt, sodium salt, and
potassium salt; alkaline earth metal salts such as calcium salt
and magnesium salt; metal salts such asg aluminum salt, iron salt,
zinc salt, copper salt, nickel salt, and cobalt salt; organic
amine salts or organic ammonium salts such as ammonium salt,
tert-octylamine salt, dibenzylamine salrt, morpholine salt,

glucosamine salt, ethylenediamine salt, guanidine salt,



Fig. 1 is an X-ray powder diffraction pattern obtained wth copper Ka |ine
radi ati on (wavel ength 2=1.54 angstrons) for a crystalline form of

(2R, 3R, 4S) - 3- acet an do- 4- guani di no- 2-2F( 1R, 2R) - 2- hydr oxy-1-m

et hoxy- 3- (oct anoyl oxy) propyl] - 3, 4- di hydr o- 2H pyran- 6-carbox ylic acid
hydrate obtained in Production Exanple 1. [0082] 45 represents diffraction
intensity in units of counts/second (cps), and the horizontal axis

represents diffraction angle 20 (degrees). [0083] » The interpl anar
spaci ng dl tandsinmrions saity beieahglbaied falm tdieyicdongxy 12dsing0sa2t . wher ei n
n=1. BEST MODES FOR CARRYI NG QUT THE | NVENTI ON [ 0084] Conpound (1),

Conpouncxddainersad tphar o byitet | g2 becept abhengipninfefddt  may be
produced according to or based on the nethod disclosed in Japanese Patent
No. 3209846 {esientsadeund gt rappgaylammoniun ga{&t al T HEEFHR 1Y of

Compound (1), a crystalline formof Caonpound (11), ar crystalli hydr at e
f or m t hertoPhrgrase LaBErddy EE6RIRPHRY & §30r- E‘Jﬁs%’ﬁ aglﬂ(ata]‘rfe oaaggscl osed

i n Japanese Patent . |l i cation Lai d-(Open P-A) No. .2002-012590Q (Japanese
Patent PUt Gat iaoﬁlég‘gug‘%é k1, asf)‘é%f‘flﬁnc%#‘bno%fa e = mer?ta%%d. 2%844363,
or _Spf,‘CI fII‘ Ca%%i'cogcgfd E%E_(BDSQQHP&% %Q} aygta%%7gzsao)t:ri[fq%q]oacetate;TQ?C

medi ci nal %orrponent of "t he pharmaceutical conposition of the present

| nventi an, pr |y 8 Pyl ght RAtd @ side f a3s21'tAear | ess
and a 9 oglyrgvﬁagﬁtélélralﬁ gﬁagpcsiagc of 8.0 B;{lirl m or | ess as neasured by
particl e sizg anal ysis-laser diffraction nethods. [0087]

In some cases, Compound (I), Compound (II), and
pharmacologically acceptable salts thereof each absorb water
to form a hydrate when allowed to stand in the air or mixed with
water. A hydrate of Compound (I), Compound (II), or a
pharmacologically acceptable salt thereof is intended to
include such a hydrate.

[0039]

A crystalline hydrate form of Compound (I):
(2R, 3R, 4S) -3-acetamido-4-guanidino-2- [ (1R, 2R) -2-hydroxy-1-m
ethoxy—3—(octanoyloxy)propyl]—3,4—dihydro-2H-pyran—6~carbox
ylic acid is disclosed in Japanese Patent Publication No.
3920041 (corresponding to U.S. Patent Publication No. 6844363
or European Patent Publication No. 1277750), which shows main
peaks at interplanar spacings of 4.0, 4.4, 4.7, 7.5, and 10.2
angstroms in an X-ray powder diffraction obtained with copper
Ko line radiation.
[0040]

As used herein, the term "main peaks" refers to peaks that

have a relative intensity of 80 or more when the intensity of



The process used to mcroparticulate the nedicinal conponent of the

phar maceuti cal conposition of the prgﬁent invention is preferably, but not
limted to, a process selected fromthe group consisting of a dry

pul veri zation process, a wet pulverization process, a spray-drying process,

and a freeze-drying process. [0088] The neans for
m croparticulation by the dry pulverization process are not particularly
limted, but preferably a jet grinding process such as a jet mlling

process thanpeaactc gri nditeg giroees speimas! @ hih hidndHg Process or a
hanmer m | ling process, or a grinding process such as a pul verizer process,
nmor e prebemaBliged jast 1401 i ng process. [0089] The neans for

m croparticul ation by the wet pulverization process are not particularly
limted,[084eL) for exanple, a bead nmilling process, a ball milling process,
or an ultra-hi %g pressure | rocess can be The

] et E Fen‘glfo%ed. %0093)]ma be
bead m|1ing PPSceBECFRIPHGEs SRAGIRY 4181 Uy SoP Tt ABIDbf REE ' ¢Bfpound
dispersed_in_a solvent tq a vessel containing beads .of gl.ass, zirconia,
al uni na,ca&rc“tlﬁ&ﬁ @Oéfhcﬁhei |%%”H§% t?ecglsp‘ar?q]“l%ﬁ ’eswei}eoreplanssrgztlh'r ough the vessel
while a itgtzidng the slurry with a rotary blade so that mcroparticul ation

is achi eve y the inpact force during the collision with the beads and by

the shearing harce, duying asshng: petueenntdrerheadsi dihgesenpbnend? it can
reduce the particle size to the snmallest |evel anong the dry and wet

pul veri zat irofp ReesRes it 1@99ldomposi tidheobathe nblésoge processiases the
sane process as the dry ball mlling process, except that a dispersion of

particl Sﬁ—éfréraamq} ver ol $08sed asiyhe vhpectléosbee mEwerfi 2ed Hr0092]
The bead mlling process and the ball mlling process both use colliding
medi a otlkgys tshamdaakeirear biyclbestiSlehsniedi anasgdisnlbead @iLFEragtpPbcess,
may be zirconia, alumna, glass, or netal powder with a particle size of
about 1 nehtmisbout alsenpraderebdly hedi a Usedy waldthRRE LHCHS §d2Br ocess
may be zirconia, alumna, nylon, or netal balls with a particle size of
about 1 OfA 06 Sevpnalr ¢ass[apygpsured by H’Hétﬁlctl?as-llfﬁ‘ﬁﬁ%%%ﬁr‘gaf@? process
includes allow ng accelerated particles to co!y_,{qi de agai na(s)]tC one anotther to

m cr opardifinag el emERtToE94] 10 tr_lese TRE S5 ay=8r'Yfity Bt gé’g‘plorrllglnude_s
ot i N AL HER 1 EPEPBFAPERENECOPULAL 19 & o iy S5 eeRACary 1 i ne
DAL S RO B O BATELS, (U, SR SN B b At o 10
e o PP L i e e e empnaante
pharynx, so that it can exhibit high and long-term
anti-influenza activity.
[0043]
The pharmaceutical composition of the present invention
may consist essentially of the medicinal component or may
contain a diluting agent in addition to the medicinal component.
[0044]
When mixed with the medicinal component, the diluting
agent serves as a carrier to carry the medicinal component on

its surface and to deliver the medicinal component. When the

diluting agent is mixed with the medicinal component, the



48 process is not restricted and may be any of the above spray dryers. The
spray dryer is preferably of a two-fluid nozzle type, a pressure two-fluid
nozzl e type, or a four-fluid nozzle type. [0095] The freeze-drying
process includes quickly cooling a solution of the object conpound to a | ow
tenperature to quickly freeze it and then sublimating water under reduced
pressure to formdry fine particles. Freeze drying may be further

performed, and then air inpact nay be applied so that mcroparticul ation
can be aahimveskuf 0096] compositilhe Pf ocrSSpoEsaher bpaeht cohatangbehe
medi ci nal conponent of the pharnmaceutical conposition of the present

i nvent i @résepted ef abhyagdweghtyiquul veri zati on process, nore preferably the

jet mlling process. The jet mlling process is preferred, because fine
particl eso®deihg produced by the jet mlling process are |less clinging and
have excell ent handl eability. [0097] The process of controlling the

particl e size Bie thelwling iggpEgamy i e t sl phee Frabet | AP SHPAPposi tion of
the present invention is preferabl but not |limted to,

a
i cr opard®esi} 9t i 08 P 8 hee ¢lq ééhﬁr%ﬁ‘ﬁ‘flﬁ%rb‘?%&ﬁ BBNEFEERIg Bt thedry

| veri zation process, a we | veri zation process, a spray-dryin rocess,
Dnd o 1R AT Dh e 6ee 2 BEEP s STATRATT bn T DY SR oL ear Par & he

roup consi sting of. jeve classification process ai W
a asgifi%%t?%hng4§cb$pz%§§,?‘8+n% 851 A&: FBRCor b He CUBaPFPERl at i on
process 9@95{tg€i8 asg! {Dhg wfagmg?s?eumg?l and glyclhAg)Pracess;af
control ITNhg é particfe size of thée [actose hydrate satisfying one of

(Condi ti Pt[)ﬁé)lieﬂl% ( SandiddQnr g}oﬁr@y@?@%bﬁ%d&ﬁ@fﬁ@@ yrddgic acid,

classification process. The process of controlling e particle size of the

l'act ose hygdnakeupaidednd ity ORec Ohn(Cendiddcons 3} rosd feCyidheidrstlrshown
below is preferably the mcroparticul ati on process such as the dry

pul veri zabd 0timps ©ELSEL fmeRditll, oand)ledheh pay t iac] énsigendrstalbuitiien of the
| act ose hydrate neasured by particle size anal ysis-laser diffraction
met hods hasrgahi® dylweisghtlpateictroside girobpparneis0ipm ol sBOXKIY wei ght
particle size of 50 pmto 110 pm and a 90% by wei ght particle size of 75 m
to 160 pphoéfbadieti epd2um thlohédpar tiibkesisi zelgiisrr PHRSEHRGfeadied by an
air entrai nment nethod, the fraction with a particle size of |ess than 32
pm tribasic calcium phosphate), a lactose polymer (the lactose
polymer is selected from the group consisting of polylactose
and a lactic acid-glycolic acid copolymer), and hydrates
thereof.
[00456]
In particular, the diluting agent is preferably a
saccharide, more preferably lactose, even more preferably
lactose hydrate. 1In general, lactose hydrate is in the form
of a crystal.
[0047]
The Japanese Pharmacopoeia Fifteenth Edition defines
lactose hydrate as the "monohydrate of

B—D—galactopyraﬁosyl—(1a4)-a—glucopyranose”, which is also

called a-lactose hydrate. Therefore, the terms "lactose



the fraction with a particle size of |less than 63 pm and the fraction with
a particle size of less than 100 pn1g?ke up 5 to 10% by weight, 70 to 100%
by wei ght, and 100% by wei ght, respectively. (Condition-3): The particle
size distribution of the | actose hydrate neasured by particle size
anal ysi s-laser diffraction nmethods has a 10% by wei ght particle size of 3
LIMor less, 50 a 50%by weight particle size of 20 imor less, and a 90%
by wei ght particle size of 54 pri or less. (Condition-4): In the particle
si ze di styddnate 'orembasur bak bysanmzdrateat rar anentonReravd,; the fraction with
a particle size of less than 45 the fraction with a particle size of |ess
than 63 004R] and the fraction with a particle size of less than 150 p. m
make up 90 to 100% by weight, 98 to 100% by wei ght, gnd 100% by wei ght,
respectivel y. fooggle dilut g RERN of o TehUtaet'4rs ng atﬂ?yoﬁoﬂ%ﬁ? f or

i nhal ation are broadky classified.into a nethod_of mxin Igﬁg&%?%kgal

conponerft Wikosed IS Bagi P8 WERY bedh TPr&VISUSTy ¥R it &

diluti t . wh tigcle,si h been p i t ral - d

et hod (e B A ST S Fett DA CORpohent “aiA Aodh CPnSPalSae and ¢hen
m cr Oparéi%%gw%a%aww%; #Qép%utions £ A EReHf QEHEEdrﬁ’%}I hado a

medi ci na one ose particle stze is controlled by a dr
pulverizgéiggegrocess, a wet pul verization process, a spray-drying process,
or a freeze-drying process and a diluting agent whose particle size is
control | egloby;a mcroparticulation process selected fromthe group
consisting of a dry pulverization process, a wet pulverization process, a
spray-dryi ng preGessicamhs, fa eezeudeybbgops deessesa Iotdassidd darviimy process
selected fromthe group consisting of a sieve classification process and an
airfl ow gl agsiréheapapnipiecesse disarconbipati o5 efratfiggabgdy used.

m croparticul ati on process and the classification process are first

separ at eligepraducethreSoisegaert mpret He lpbdnei aa¢nednpdned MHdSESHrticl e
size has been controlled is granul ated al one, or the nedicinal conponent
whose papeartielsi %ézﬁa%lﬂ)“é@rb%@rﬂﬁ%la{r@duﬁﬁért%}éed??%ﬁlr@a]ad‘é%“lpq}ﬁggﬁe
particle size has been controlled are nixgd in a %Pecif%g Qflicéfgg

gr anul at 88PO8d tEHRN &NEhat FHAERTLT A e 8HPOFEI TS FOF ned. S Fdr &anyl e,

the spray-drying process may be based on the process. described.n the
speci f i cHPPBrABFC .%SeﬁaFEh¥nﬁb%?? %f#%ntéub¥$t%?%%%thgfﬁ%%gggﬁgggyzz. For

exanpl e, Fhehfteeze- r ig%_process may be based on the process described in
the panpHfétof S| REEFmat i-orial Patent Application Publication No.

2002/10246%50]

Two lactose hydrates having different particle size
distributions preferably include a lactose hydrate having a
particle size distribution satisfying one of (Condition-1) or
(Condition-2) shown below and another lactose-hydrate having
a particle size distribution satisfying one of (Condition-3)
or (Condition-4) shown below.

(Condition-1): The particle size distribution of the lactose
hydrate measured by particle size analysis-laser diffraction
methods has

a 10% by weight particle size of 5 um to 60 um,

a 50% by weight particle size of 50 pum to 110 um, and



[0101] Exanpl es of the nethod of granul ating the nedicinal conponent
al one include fluidized bed granulatgpn and spray drying. [0102]

Exanpl es of the nethod of nixing and”granul ati ng the nedici nal conponent
and the diluting agent include a physical m xing nmethod using a sieving
machi ne such as a granul ator and hand sieving, a rotary vessel m xer such
as a V-type mxer, a Wtype m xer, a Bohle m xer, and a tunbling m xer, and
a rotary bl ade m xer such as a ribbon bl ender or a Henschel m xer; a

spray- drayigtg st heed ghric lpedi tnige lsprsayzadradi ngp asot@td @©h e - di spersi on of the
medi ci nal conponent and the diluting agent in an appropriate solvent; a
mechanc- fQesidart iret-120d Hmcﬁ@@i@grﬁéﬁgﬁnglé§n§é§FﬁébﬁéﬁppcmﬁésHFeéhQY
medi ci nal conponent and the 52 diluting agent by a nmechano-chem cal

reacti ommn @nid @rfiusidinant FeaFRdnul ation net hod. [0103] In the

| atter nethod, the nedicinal conponent, and the diluyfing,agent are mxed in
a predetern H&fF v o1 Ghd (BfF '%ﬁcﬁﬁﬁ?i%ﬁlg?Fﬁnggﬁﬁ %grﬁ?CIe si ze

control are sinultaneousl erformed by a m.c reicul ati ess
sel ect edF 4§ of?ﬁat%‘?ﬁdﬂ& %‘%Fs)?%ﬁhﬁ %fsgz%rg%p%gggr%% igél ?(’)Eégg, a wet

pul veri zati on process,..a Spray- j process d r epdryi ng process.
When t héta}}%/p]grag t]tcfe'nré V‘Zjllt[arlljt%) %’g%%%?g%héegmgﬁr %Egrgt Fgﬁfla?iggn”gr ocess, and
t he condj {y foor. t he.pr.oc re } wel edndarntoisc with a
hi gh poS%%%?qﬁﬁgntgeEgBtg?n@%?ggnd ?ﬁgE%PE%%%?iyof Eﬁg%hing IarynE?supper
trachea, br hi g s @nde degp,portions of the lung during oral inhalation
simlarly to fine particles can be inparted to particles, while they are
prevent egdf@m Ost hey | nth@rpohd ngings iangd caild raveeh tt i ave thepderitclse si ze
di stribution capable of providing excellent fluidity and handl eability.
[0104] nydratdnmuusdhed above mricductiior metiods,s -tires arthidd refc tpidduci ng
t he pharnaceutical conposition of the present invention is preferably
sel ect ednétlomais heagr oup consi sting of the physical mxing nethod, the
spray-drying nethod and the freeze-drying nmethod, nore preferably the
physi cal 2 i &% nigy me¢ holdt po10stlessiracPlidés Hii KFngSFRe nedi ci nal conponent
whose particle size has been previously controlled with the diluting agent
whose patbe¥ebyivelsns BaERiprevFoaS! §Tcalt HBI P&d,* Sidy éﬁﬁbrise a lactose
hydrate satisfying one of (Condition-1) .or (Conditi,Qn-2) described above
and anotRef%Fa Yo%%lﬂbarBF%t%SE?sFyFﬁg%5n§4ofmk 5n %FFdn-S) or
(Condition-4). described_above. In this , 11 A e
pref er abﬁgoﬂékgaoﬁﬁgf , TR T R ThHe erre%l?%szlgn%T gg%in%gﬁgﬁf ﬁ%@%ﬁrﬁ cle
si ze hasageggrcgﬂ£ggkkﬁngsmgpﬁgggab!y added thereto and nm xed. Wien the
m xi ng pfocésses aré periornmed in'this order, the nmedicinal conponent
deposit ednon cLhe. dhbubing 3088k c3unbace Lameasidy weparal quisom the
diluting agent In the air flow produced by the recipient's inspiration, so
that it ¢an pppecebhi gihent by paeechithe irespir alayy tyat edn qfmt hend eci pi ent,
which is preferred.

the fraction with a particle size of less than 150 um

make up 90 to 100% by weight, 98 to 100% by weight, and 100%
by weight, respectively.
[0051]

The particle size analysis-laser diffraction methods
include applying laser light to a group of particles to
determine the distributicn pattern of the intensity of
diffracted light/scattered light produced therefrom and

calculating the particle size distribution from the



[ 0106] The pharnmaceutical conposition of the present invention is
preferably produced in an environnment _with controlled tenperature and

hum dity. [0107] The optinun1?énperature range and the opti nmum

hum dity range depend on the production nethod, the machine, and the type
of the diluting agent to be used. For exanple, when the nedicinal conponent
m croparticul ated by the spray-drying process and the diluting agent whose
"particle size is controlled are m xed by the physical mxing nethod, the
t enper atdirse didyrriefre el e wontfr dlieedinren sty angdreoMepFQRSNIRC, and t he
54 relative humdity is preferably controlled in the range of 3096-RH to
6596RH. MEXANMRIsES rE0108k rnat ionaHeyes panterdigefed X &RAESL L5t éparati on
exanpl es, and test exanples are shown to descri be the Present invention
nore spddi3Atcapbyed(Br daternahiPrasgPeIayization fgn StAPARRELABROAYdr at e
formof (2R 3R _4S)-3-acet am do-4-guani di no- 2- 1R,2EQ-2- drooxy-1-m

et hoxy- Fhcoe ARy ek pRaRAis ala?hyiﬂeo-”%%i”ﬁhg £ B HosE Wi %%ZSCi d

Co d (I Di | t hyl . . , .
L a b LAE 0Py I T o LG Y e 5 S MR A B P G 1849852, 5. 4. 5
Lot radeguy- 70 ML LB gluooto:Booaliathe; nn: 2engpyEaR0zanalachIeto o

I'ch1's € compoun i'sclosed in anpl e”35(i) of Japanese

Patent P i .cat - : Bt < 1), HsSol :
el A Py S el

the resulting sol uion yesssiéeied Abchegm tenperature overnight. [0109]
After the reaction mxture was concentrated to dryness under reduced

pressurejoddrg resi due was azeotropically concentrated to dryness three

times with toluene (5 m). The resulting oily product was dissolved in

ethyl acetate The air entrainment method includes determining the
particle size distribution with sileves while sprinkling the
powder with a standardized air jet. The air entrainment method
is described in the Japanese Pharmacopoeia, "General Tests, 3.
Method of measurement of physical properties of powders, 3.04
Particle size determination, Method 2 Analytical sieving, (2)
Air entrainment_ methods, air jet" (see The Japanese
Pharmacopoeia Fifteenth Edition, Hirokawa Publishing Company,
page 158) . Concerning'the sieves used.for the measurement, the
Japanese Pharmacopoeia Fifteenth Edition, "Table 3.04-1, Size
of standard sieve series in range of interest" (page 154)
describes Japanese Pharmacopoeial sieve numbers and the
corresponding ISO nominal sieve numbers, USP sieve numbers, and
EP sieve numbers. Therefore, the measurement method can apply
to the United States or European particle size distribution tesct.
Specifically, for example, the measurement may be performed by
the air entrainment method using Alpine Air Jet Sieve, a powder

particle size analyzer developed by ALPINE (Germany) , as



(10 m). [0110] The solution was poured into a saturated aqueous
sodi um hydr ogen carbonate solution (50 m), and a 20% aqueous sodi um
carbonate sol ution was added to adj ust the pH to 8.5. [0111] After
the solution was stirred at roomtenperature for 3 hours, the pH of the
sol ution was adjusted to 5.0 with hydrochloric acid (3 nl), and the
solution was stirred at roomtenperature for 1 hour. [0112] Af ter
the solution was further stirred under ice cooling for 1 hour, the
resul ti ngornidiead simertes st o Dyasuatoprefa | Fratéeonthndddiied under
vacuum at an external tenperature of 50C for 10 hours. [0113] The
cryst al s(Hierakaatd @varl it istarftbrinamhe 2006 )f.or'Ba §aypersd TRE&CSthé-Pitle
target conpound was obtained in a crystalline form(0.97 g, 51%yield).
[0114] Fertiesie t$iwe cdsstanitaelepr nlebRPai netEbypotAd EFEY A8t hoxy - 2 -
| oxy) propyl -3, 4 - dihydro - 2H -ijlr?an- 6.- carho glic acid
“cefSoufd ’.anlé

ronohy draAe] 24 mEaRadEon 2t oL e ThA4 e gae =155 SAREBEEL T um
s e B B e P B R
(ol 1 LG 89, I ot t)) S e 0,
(8H m ’stgiéQrg%5a§§gE e weight of the sample remaining on the sieve
is precisely measured. For example, when the sieve size is d
pum and when the proportion of the weight of the powder passing
through the sieve is A% by weight, the amount of the fraction
with a particle size of less than d pm is A% by weight.
Preferred examples of the particle size distribution
satisfying (Condition-1) include (Condition-5), (Condition-6),
and (Condition-7) described below.
(Condition-5): The particle size distribution of the lactose
hydrate measured by particle size analysis-laser diffraction
methods has
a 10% by weight particle size of 19 to 43 um,
a 50% by weight particle-.size of 53 to 66 um, and
a 90% by weight particle size of 75 to 106 um.
(Condition-6): The particle size distribution of the lactose
hydrate measured by particle size analysis-laser diffraction
methods has
a 10% by weight particle size of 5 tc 15 um,
a 50% by weight particle size of 5C to 100 um, and
a 90% by weight particle size of 12C to 160 pm.

(Condition-7): The particle size distribution of the lactose



13CNWR spectrum (100MHz, CD30D) 6ppm 176.5, 173.7, 164.7, 158.9, 146.7,
108.7, 80.1, 78.0, 69.3, 66.8, 61.4, 52.4, 35.1, 32.8, 30.2, 30.1, 26.0,
23.7, 22.8, 14.4. [0115] Fi g>°1 shows an X-ray powder diffraction
pattern obtained with copper Ka line radiation (wavel ength ?=1. 54
angstronms) for the resulting crystalline product. The vertical axis of the
X-ray powder diffraction pattern represents diffraction intensity in units
of . count s/ second (cps), and the horizontal axis represents diffraction
angl e 2Gfdegeathsr@blbly particltableelashbywsitheapartdcféracizeon

di stributions of |actose hydrates used in the exanpl es below. As shown in
Tabl e 1 mdtdrerdsadiaase hydrates used in the exanpl es bel ow are naned Lactose
1 to Lactose 7, respectively. [0117] [Table 1] Lact ose (trade nane)
Lactose a 104 by weiRgrtt imdets¢ ke izt rébulf oo $Paktion with particle size
less than 32 um 5 to 10 wt% Fraction with particle size | ess than 63 um
70 to 160 WRDWY aeaiDH BAT- barei el ee sP2e’Pelse thantt0028WHh 100 wt %

a 90% by weight particle size of 110 to 150 um.
[0053]

Preferred examples of the particle size distribution
éatisfying (Condition-3) include (Condition-8) and
(Condition-9) described below.

(Condition-8): The particle size distribution of the lactose
hydrate measured by particle size analysis-laser diffraction

methods has

o\°

a 10% by weight particle size of 1 to 3 um,

o\°

a 50% by weight particle size of 11 to 20 um, and

a 90% by weight particle size of 37 to 54 um.

(Condition-9): The particle size distribution of the lactose
hydrate measured by particlie size analysis-laser diffraction
methods has

a 50% by weight particle size of 5 um or less and

a 90% by weight particle size of 10 pm or less.

[0054]

A combination of two lactose hydrates having different
particle size distributions is preferably a combination of a
lactose hydrate satisfying (Condition-1) and ancther lactose
hydrate satisfying (Condition-3), more preferably a
combination of a lactose hydrate satisfying (Condition-1) and

another lactose hydrate satisfying (Condition-4), even more
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preferably a combination of a lactose hydrate satisfying
(Condition-2) and another lactose hydrate satisfying
(Condition-3), in particular, preferably a combination of a
lactose hydrate satisfying (Condition-2) and another lactose
hydrate satisfying (Condition-4).

[0055]

Preferred examplies of a combination of a lactose hydrate
satisfying (Condition-2) and another lactose hydrate
satisfying (Condition-3) include a combination of a lactose
hydrate satisfying (Condition-2) and another lactose hydrate
satisfying (Condition-8) and a combination of a lactose hydrate
satisfying (Condition-2) and another lactose hydrate
satisfying (Conditién—9).

[0056]

Preferred examples of a combination of a lactose hydrate
satisfying (Condition-1) and another lactose hydrate
satisfying (Condition-4) include a combination of a lactose
hydrate satisfying (Condition-5) and another lactose hydrate
satisfying (Condition-4), a combination of a lactose hydrate
satisfying (Condition-6) and another lactose hydrate
satisfying (Condition-4), and a combination of a lactose
hydrate satisfying (Condition-7) and another lactose hydrate
satisfying (Condition-4).

[0057]

Preferred examples of a combinatior of a lactose hydrate

satisfying (Condition-1) and another lactose hydrate

satisfying (Condition-3) include a combination of a lactose
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hydrate satisfying (Condition-5) and another lactose hydrate
satisfying (Condition-3), a combination of a lactose hydrate
satisfying (Condition-6) and another lactose hydrate
satisfying (Condition-3), a combination of a lactose hydrate
satisfying (Condition-7) . and another lactose hydrate
satisfying (Condition-3), a combination of a lactose hydrate
satisfying (Condition-1) and another lactose hydrate
satisfying (Condition-8), and a combination of a lactose
hydrate satisfying (Condition-1) and another lactose hydrate
satisfying (Condition-9).

[0058]

Among these combinations, particularly preferred are a
combination of a lactose hydrate satisfying (Condition-2) and
another lactose hydrate satisfying (Condition-8), a
combination of a lactose hydrate satisfying (Condition-2) and
another lactose hydrate satisfying (Condition-4), a
combination of a lactose hydrate satisfying (Condition-5) and
another lactose hydrate satisfying (Condition-4), and a
combination of a lactose hydrate satisfying (Condition-5) and
another lactose hydrate satisfying (Condition-8).

[0059]

When the diluting agent has a particle size distribution
in such a range, the pharmaceutical composition of the present
invention resists gathering or clinging in an inhaler and has
good fluidity and good sprayability from an inhaler, which is
preferred. In addition, the medicinal component deposited on

the diluting agent surface can easily be separated from the



(measured by air entrainment nethod) Lactose 2 Respitose M.006
(DW- Fonterra Excipients) .Fracti on3%qi m Fraction with particle size less
than 45 p. m 90t 0100 wt % with particle size less than 63 98 to 100 wt %
Fraction with particle size |ess than 150 Ji m 100w % (neasured by air
entrai nment. net hod) Lactose 3 Respitose M.001 (DW-Fonterra Excipients)
Fraction with particle size less than 45 4m40 to 60 W% Fraction with
particle size |less than 100 putl: 75t0100 w %
diluting agent in the air flow produced by the recipient's
inspiration, so that it can efficiently reach the respiratory
tigssues of the recipient, which is also preferred.
[0060]

The diluting agent preferably comprises a lactose hydrate
satisfying (Condition-1) and another lactose hydrate
satisfying (Condition-3), wherein the weight ratio between the
lactose hydrate satisfying (Condition-1) and the lactose
hydrate satisfying (Condition-3) is preferably from 50:50 to
100:0, more préferably from 75:25 tc 100:0.

[0061]

More preferably, the diluting agent comprises a lactose
hydrate satisfying (Condition-2) and another lactose hydrate
satisfying (Condition-8), wherein the weight ratio between the
lactose hydrate satisfying (Condition-2) and the lactose
hydrate satisfying (Condition-8) is from 50:50 to 100:0; a
lactose hydrate satisfying (Condition-2) and another lactose
hydrate satisfying (Condition-4), wherein the weight ratio
between the lactose hydrate satisfying (Condition-2) and the
lactose hydrate satisfying (Condition-4) is from 50:50 to
100:0; a lactose hydrate satisfying (Condition-5) and another
lactose hydrate satisfying (Condition-4), wherein the weight
ratio between the lactose hydrate satisfying (Condition-5) and
the lactose hydrate satisfying (Condition-4) is from 50:50 to
100:0; or a lactose hydrate satisfying (Condition-5) and

another lactose hydrate satisfying (Condition-8), wherein the

weight ratio between the lactose hydrate satisfying



Fraction with particle size |l ess than 150'pm 90 to 100 Wt % Fraction with
particle size less than 315 pm90.5 100 wt % (neasured by air entrainnment
nmet hod) Lactose 4 Respitose M.003 ( -Fonterra Excipients) Fraction with
particle size less than 45 pm50 to 65 W% Fraction with particle size |ess
than 100 pl:90to 100 wt % Fraction with particle size | ess than 150
p. m 96t 0100 W % (neasured by air entrai nnent nethod) Lactose 5 Pharnat ose
80 (DW-Fonterra Excipients) 10 wt %particle size:20 to 120 )am 50 wt %
parti cl e Girgk:tlizh+0 280 @m 98cubseipaitace eadilady2A3%t 6CoRGL Eyon-8)

is from 50:50 to 100:0.

[0062]

When the diluting agent has a content ratio in such a range,

the pharmaceutical composition of the present invention has

good fluidity, so that it can be easily charged into capsules

or inhalers, which is preferred. It also has a high ability

to be inhaled by the recipient.

[0063]

The pharmaceutical composition of the present invention
preferably contains 4% by weight to 30% by weight, on an
anhydrous basis, of the medicinal componrent, more preferably
15% by weight to 25% by weight, on an anhydrous basis, of the
medicinal component. In such a range, the pharmaceutical
composition of the present invention has good fluidity, makes
it possible to form a uniform mixture of the medicinal component
and the diluting agent, and can be loaded into an inhaler with
high precision. 1In such a range, the pharmaceutical
composition of the present invention also has good fluidity in
an inhaler, allows easy separation of the medicinal component
from the diluting agent upon discharge from the inhaler, and
makes it possible to deliver a relatively high proportion of
the medicinal component to the respiratory tissues.

[0064]
The pharmaceutical composition of the present invention

is taken into the respiratory tissues of the recipient by the

recipient's inspiration. The respiratory system include the



(measur edbyparticl esi ze anal ysis- laser diffraction nethods) Lactose 6
Lactohal e LH200 (Friesland Foods Do 10 wt% particle size:5 to 15 pm 50
w % particle size:50 to 100 pm 90 wt "% particle size:120 to 160 pm
(measur edbyparticl esi ze anal ysis-laser diffraction nethods) Lactose 7
| nhaLac 230 (Mol kerei Wasserburg 10 wt % particle size:30 to 60 pm Mecca
e50 wt% particle size:70 to 110 wi 90 wt % particle size:110 to 150 um
upper airway including the oropharynx and larynx, the trachea,
the bronchia, the bronchiole, the respiratory bronchioles, and
the lower airway to deep portions of the lung. The dry powder
pharmaceutical composition of the present invention for
inhalation is taken into the respiratory systemof the recipient
by the inhalation and deposited on the epithelium of the upper
airway and the lower airway, where the medicinal component is
hydrolyzed and absorbed into the cells to exhibit
anti-influenza activity by inhibiting the viral growth.
[0065]
The pharmaceutical composition of the present invention
may be packaged for administrationof a epecific dose. Examples
of such a package include a capsule such as a hard gelatin capsule
or a hydroxypropylmethylcellulose (HPMC) capsule, a cartridge,
and a blister package. A specific amount of the pharmaceutical
composition of the present inventionmay alsc be directly loaded
into an inhaler for administration. The pharmaceutical
composition of the present invention is in the form of a dry
powder. Therefore, an inhaler generally belonging to a dry
powder inhaler (DPI) may be used.
[0066]
The pharmaceutical composition of the present invention
is useful as a drug for treating or preventing type A or type
B influenza infection.
[0067]
The dose of the therapeutic or prophylactic agent of the

present invention depends on the type of the medicinal compeonent



58 GmH & Co. KG (neasuredbyparticlesize 1 analysis-laser diffraction

met hods) ~ [0118] (Exanples 1 to 6)4 The crystalline hydrate form
obtained in Production Exanple 1 (hereinafter referred to as "nmnedi ci nal
conmponent” (the sanme also applies to Exanples 7 to 43 below)) was ground by
jet mlling (A-O JET MLL, SEISH N ENTERPRISE Co., Ltd.) so that six ground
products having different particle size distributions were obtained.
Subsequently, 2,800 g of Lactose 1 and 400 g of Lactose 2 were physically
m xed | bodd/uisygl mhrededkKee abukinfMuerigl bryvalesses, aIT@IaﬂfuilGdfoﬁtﬁ ation).
To 1.2 g of the resulting lactose m xture powder was added 0.3 g of each of
t he si xsgcburmlthedehdt yeobhther magi ef Fdle BaRpoREHC BAEPHYSEEATSA i xed i n
a Turbula m xer (TURBULA, WIly A Bachofen AG Switzerland), so that

phar mac@ueeabpbdynpsset fcbﬁ§a@feul*:'>2~§rr]5>lre§r£>ﬁfb 1@%% S noe% ble 2 shows

the 10% by wei ght particle size, 50%b rtlcl nd 90% b
wei ght Eﬁ???&Fel§Vf€tépnt Pré” Sﬁredy of t %?:haﬁ ¢ rrponent0 |%

anal yei 0P ad8F 1P Frat e %&?ﬁ@é@é'%iﬁ%}% ITab ”rk%zbgégp%}hpk &% kdi ci nal
conponent SeQeESkl%e%la week or once to three times a day.
[0068]

It is particularly preferable to administer the
pharmaceutical composition of the present invention, which
comprises 5 to 120 mg, on an anhydrous basis, of Compound (I)
(andoptionallbempound(II)),eapharmacologicallyacceptable
salt thereof, or a hydrate thereof as a dose of medicinal
component,andcomprisesthedilutingagent(preferablylactose
hydrates with the particle sizes controlled as described above)
farthepreventionofenlinfluenzavirusinfectﬂnlbyinhalation
to the respiratory system of a human subject before onset of
the influenza virus infection and for the treatment of an
influenza virus infection in a single dose or two divided doses
by inhalation to the respiratory system of a human subject in
onset of the influenza virus infectiocn.

[0069]

When the pharmaceutical composition of the present
invention is administered as a prophylactic agent, it may be
administered intermittently to the respiratory system of a
human subject before onset of an influenza virus infection.
Each administration may be performed one at a time. For example,

the interval between adminiscrations is 5 to 10 days or a week.



4. 04 Exanple 4 Medicinal conmponent 4 0.91 2.92 6.97 Exanple 5 Medi ci nal

fgggg?ent 5 1.091 3.64 8.87 Exanple gzwbdicinal conponent 6 0.91 3.26 7.93

[0070]

In actual medical situations, prophylactic
administration may be performed regardless of the presence or
absence of influenza virus infection before onset of influenza
symptoms. The time when the prophylactic agent of the present
invention is administered is also intended to include the time
when the administration is performed regardless of the presence
or absence of the infection before onset of symptoms.

[0071]

When the pharmaceutical composition of the present
invention is administered as a therapeutic agent, it may be
administered in a single dose or in two divided doses by
inhalation to the respiratory tissues of a human subject after
onset of an influenza virus infection.

[0072]

As used herein, the term "before onset" means the state
Mthichnoinfluenzasymptomappearsregardlessofthepresence
or absence of virus infection.

[0073]

As used herein, the term "in onset" means that as a result
of influenza virus infection, subjective symptoms such as fever
appear.

[0074]

Influenza symptoms are intended to include headache,
malaise, myalgia (or arthralgia), chill, fever, pefspiration,
pituita, sore throat, cough, sneeze, and the like.

[0075]



(Exanmples 7 to 26) The crystalline hydrate form (nedicinal
conponent) obtained in Production Exapple 1 was ground by jet mlling so
that ground products having the particle size distributions shown in Table
3 were obtained, respectively. Different diluting agents were added in the
ratio shown in Table 4 or 5 to the ground product so that the content of
the nmedicinal conmponent was 20% by wei ght on anhydrous basis and that the
total weight was 10 g. They were physically-mxed in a Turbula m xer so
that each of Phar madegtinedl coupposnti ofistbf Exanpl £er P¥SVIBLWAS ¥t ai ned.
[0121] <Particle size distributions of the ground products of nedicinal
conponenmnfdddeda iviEvampréscriry 26>m99§22fe??ﬁ%béYSa?ﬁlQBthﬁﬁﬁlén4] 60

Exanpl e | 101 11 12 13
a single inhaled dose of 20 mg on an anhydrous basis; in a single

inhaled dose of 40 mg on an anhydrous basis; or in a single
inhaled dose of 80 mg on an anhydrous basis. Most preferably,
the medicinal component is administered ina single inhaled dose
of 40 mg on an anhydrous basis.

[0076]

The medicinal component of the agent for treating an
influenza virus infection is more preferably administered in
a single inhaled dose of 20 mg on an anhydrous basis; in a single
inhaled dose of 40 mg on an anhydrous basis; in two divided doses
of 40 mg (namely in two doses of 20 mg each); or in a single
inhaled dose of 80 mg on an anhydrous basis. Most preferably,
the medicinal component of the therapeutic agent is
administered in a single inhaled dose of 40 mg on an anhydrous
basis.

[0077]

The recipient is preferably an animal such as a mammal,
more preferably a human or any member of the genus Equus, such
as horse, donkey, or mule. The subject is most preferably a

human.

EFFECTS OF THE INVENTION
[0078]
The pharmaceutical composition of the present invention

has good fluidity and therefore can be loaded into an inhaler



14 15 Medici nal conponent 7 20'1 - - - Lactose 1
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easily and precisely. The pharmaceutical composition of the
present invention has high dispersibility and can be easily
inhaled even by a recipient with weak inhalation capabilities
as well as by a recipient with normal or strong inhalation
capabilities.

[0079]

The pharmaceutical composition of the present invention
having the specified particle size distribution can reach the
respiratorysystanoftherecipient,inparticular,totheupper
airwaycn:thelung,andtherefore:H;effectivejjlprovidinghigh
and long-term anti-influenza activity.

[0080]

The pharmaceutical composition of the present invention
inhibits viral growth when administered in a specific dose only
a small number of times, such as once or twice, and is highly

effective in treating/preventing influenza.

BRIEF DESCRIPTION OF THE DRAWING
[0081]

Fig. 1 is an X-ray powder diffraction pattern obtained
with copper Ka line radiation (wavelength A=1.54 angstroms) for
a crystalline form of
(2R, 3R, 48) -3-acetamido-4-guanidino-2- [ (1R, 2R) -2-hydroxy-1-m
ethoxy-3-(octanoyloxy)propyl]-3,4—dihydro-2H—pyran-6-carbox
vlic acid hydrate obtained in Production Example 1.

[0082]

The vertical axis of the X-ray powder diffraction pattern



Lact ose 2 10' 220' 230, 240*21052 Lactose 3 80'2 70*2 Lact ose 4

45

represents diffraction intensity in units of counts/second
(cps), and the horizontal axis represents diffraction angle 26
(degrees) .
[0083]

The interplanar spacing d (angstroms) may be calculated

from the formula 2dsinb=nX, wherein n=1.

BEST MODES FOR CARRYING OUT THE INVENTION
[0084]

Compound (I), Compound (II), or a pharmacologically
acceptable salt thereof may be produced according to or based
on the method disclosed in Japanese Patent No. 3209946 (Patent
Document 1).

[0085]

A crystalline form of Compound (I), a crystalline form
of Compound (II), or a crystalline hydrate form thereof may be
produced according to or based on the method disclosed in
Japanese Patent Application Laid-Open (JP-A) No. 2002-012590
(Japanese Patent PublicationNo. 3920041, Specificationof U.S.
Patent No. 6844363, or Specification of European Patent No.
1277750) .

[o086]

The medicinal component of the pharmaceutical
composition of the present invention preferably has a 50% by
weight particle size of 3.2 um or less and a 90% Dby welight
particle size of 8.0 um or less as measured by particle size

analysis-laser diffraction methoas.
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I ndi cates the content (% by wei ght on _anhydrous basis) of the nedicinal
conmponent in the pharmaceuti cal conpégition. *2: The nunber

i ndicates the relative weight ratio between the additives. [0125] Exanple

{0087]

The process used to microparticulate the medicinal
component of the pharmaceutical composition of the present
invention is preferably, but not limited to, a process selected
from the group consisting of a dry pulverization process, a wet
pulverization process, a spray-drying process, and a
freeze-drying process.

[0088]

The means for microparticulation by the dry pulverization
process are not particularly.limited, but preferably a jet
grinding process such as a jet milling process, an impact
grinding process such as a pin milling process or a hémmer
milling process, or a grinding process such as a pulverizer
process, more preferably a jet milling process.

[0089]

The means for microparticulation by the wet pulverization
process are not particularly iimited, but, for example, a bead
milling process, a ball milling process, Or an ultra-high
pressure jet process can be employed.

[0090]

The bead milling process includes adding a slurry of the
object compound dispersed in a solvent to a vessel containing
beads of glass, zirconia, alumina, or the like and allowing the
particles to pass through the vessel while agitating the slurry
with a rotary blade so that microparticulation is achieved by
the impact force during the collision with the beads and by the

shearing force during passing between the beads. In general,
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it can reduce the particle size to the smallest level among the
dry and wet pulverization processes. |
[0091]

The ball miiling process uses the same process as the dry
ball milling process, except that a dispersion of particles in
a solvent is used as the object to be pulverized.

[0092]

The bead milling process and the ball milling process both
use colliding media other than the particles. Such media used
in bead milling process, may be zirconia, alumina, glass, or
metal powder with a particle size of about 1 um to about 1 mm,
and such media used in the ball milling process may be zirconia,
alumina, nylon, or metal balls with a particle size of about
1 mm to several cm.

[0093]

The ultra-high pressure jet process includes allowing
accelerated particles to collide against one another to
microparticulate them.

[0094]

The spray-drying process includes spraying fine droplets
of a solution of the object compound and applying a hot wind
to them to evaporate the solvent in a short time so that dry
fine particles are formed. For example, the spray dryer used
may be a rotating disc type, pressure nozzle type, two-£fluid
nozzle type, pressure two-fluid nozzle type, oOr four-£fluid
nozzle type spray dryer, depending on the droplet-producing

method. Means for micropar

(t

iculation by the spray-drying
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process is not restricted and may be any of the above spray dryers.
The spray dryer is preferably of a two-fluid nozzle type, a
pressure two-fluid nozzle type, or a four-fluid nozzle type.
[0095]

The freeze-drying process includes gquickly cooling a
solution of the object compound to a low temperature to quickly
freeze it and then sublimating water under reduced pressure to
formdry fine particles. Freeze dryingmay be further performed,
and then air impact may be applied so that microparticulation
can be achieved.

[0096]

The process of microparticulating the medicinal
component of the pharmaceutical composition of the present
invention is preferably the dry pulverization process, more
preferably the jet milling process. The jet milling process
is preferred, because fine particles being produced by the jet
milling process are less clinging and have excellent
handleability.

[0097]

The process of controlling the particle size of the
diluting agent in the pharmaceutical compcsition of the present
invention is preferably, but not limited to, a
microparticulation process selected from the group consisting
of a dry pulverization process, a wet pulverization pfocess,
a spray-drying process, and a freeze-drying process, a
classification process selected from the group consisting of

a sieve classification process and an airflow classification
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process, or a combination of the microparticulation process and
the classification process.

[0098]

The process of controlling the particle size of the

‘lactose hydrate satisfying one of (Condition-1) and
(Condition-2) shown below is preferably the classification
process. The process of controlling the particle size of the
lactose hydrate satisfying one of (Condition-3) and
(Condition-4) shown below is preferably the microparticulation
process such as the dry pulverization process.
(Condition-1): The particle size distribution of the lactose
hydrate measured by particle size analysis-laser diffraction
methods has

a 10% by weight particle size of 5 um to 60 pm,

a 50% by weight particle size of 50 pm to 110 um, and

a 90% by weight particle size of 75 pum to 160 um.
(Condition-2): In the particle size distribution measured by
an air entrainment method,

the fraction with a particle size of less than 32 um,

the fraction with a particle size of less than 63 um, and
the fraction with a particle size of less than 100 upm

make up 5 to 10% by weight, 70 to 100% by weight, and 100% by
weight, respectively.

(Condition-3): The particle size distribution of the lactose
hydrate measured by particle size analysis-laser diffraction
methods has

a 10% by weight particle size of 3 um or less,
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a 50% by weight particle size of 20 um or less, and

a 90% by weight particle size of 54 um or less.
(Condition-4): In the particle size distribution measured by
an air entrainment method,

the fraction with a particle size of less than 45 um,

the fraction with a particle size of less than 63 um, and
the fraction with a particle size of less than 150 um

make up 90 to 100% by weight, 98 to 100% by weight, and 100%
by weight, respectively.

[0099]

Methods of manufacturing a dry powder for inhalation are
broadly classified into amethod of mixing a medicinal component
whose particle size has been previously controlled with a
diluting agent whose particle size has Dbeen previously
controlled; and a method including mixing a medicinal component
and a diluting agent and then microparticulating the mixture.
(0100]

In the former method, a medicinal component whose
particle size is controlled by a dry pulverization process, a
wet pulverization process, a spray-drying process, Or a
freeze-drying process and a diluting agent whose particle size
iscontrolledknfandcroparticulationprocessselectedfromthe
group consisting of a dry pulverization process, a wet
pulverization process, a spray-drying process, and a
freeze-drying process, a classification process selected from
the group consisting of a sieve classification process and an

airflow classification process, or a combination of the
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microparticulation process and the classification process are
first separately produced. Sdbsequently, the medicinal
componentwhoseparticlesizeluﬁsbeencontrolledjj;granulated
alone, or the medicinal component whose particle size has been
controlled and the diluting agent whose particle size has been
controlled are mixed in a specific ratio and granulated, so that
a pharmaceutical composition is formed. For example, the
spray-drying process may bé based on the process described in
the specification of U.S. Patent Application Publication No.
2008/0063722. For example, the freeze-drying process may be
based on the process described in the pamphlet of International
Patent Application Publication No. 2002/102445.

[0101]

Examples of the method of granulating the medicinal
component alone include fluidized bed granulation and spray
drying.

[0102]

Examples of the method of mixing and granulating the
medicinal component and the diluting agent include a physical
mixing method using a sieving machine such as a granulator and
hand sieving, a rotary vessel mixer such as a V-type mixer, a
W-type mixer, a Bohle mixer, and a tumbling mixer, and a rotary
blade mixer such as a ribbon blender or a Henschel mixer; a
spray-drying method including spray-drying a sclution or
dispersion of the medicinal component and the diluting agent
in an appropriate solvent; a mechanc-fusion method including

forming composite particles of the medicinal component and the
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diluting agent by a mechano-chemical reaction; and a fluidized
bed granulation method.
[0103]

In the latter method, the medicinal component and the
diluting agent are mixed in a predetermined ratio, and then
microparticulation and particle size control are
simultaneously performed by a microparticulation process
selected from the group consisting of a dry pulverization
process, a wet pulverization process, a spray-drying process,
and a freeze-drying process. When the type of the diluting
agent, the microparticulation process, and the conditions for
the process are appropriately seiected, particles with a high
porosity can be obtained, and the property of reaching larynx,
upper trachea, bronchia, and deep portions of the lung during
oral inhalation similarly to fine particles can be imparted to
particles, while they are prevented from gathering or clinging
and allowed to have a particle size distribution capable of
providing excellent fluidity and handleability.

[0104]

Among the above production methoas, the method of
producing the pharmaceutical composition of the present
invention is preferably selected from the group consisting of
the physical mixing methed, the spray-drying method and the
freeze-drying method, more preferably the physical mixing
method.

[0105]

The diluting agent for use in the former method, which



fumarate 1 1.25.2 61 Sucrose stearate [0126] *1: The nunber
indi cates the content (.% by weight on anhydrous basis) of the nedicinal
conmponent in the pharmaceuti cal conpodsi tion. *2: The nunber
indicates the relative weight ratio between the additives. [0127] (Exanples
27 to 34) The crystalline hydrate form (nedicinal conponent)
obtained in Production Exanple 1 was ground by jet mlling so that a ground
product (Medicinal conmponent 9) having the particle size distribution shown
i n Tabl @ e ohi Rl AgthdDnééiee £ntl didwidmgn agents pertelcdded zehashe ratio
shown in Table 7 to t he ground product, and they were physically mxed in a
Tur bul a beereprsor itdat] yeasinwofo lhat neideuttitoal d Corposd tagert ofh®S@npl es 27 to
34 was obt ai .ned. [10128] <Particle size distribution of the ground product
of medi danalidenpdrenhaadiedn prExanpbey Fongreéiepplpgy comprise a

lactose hydrate satisfying one of (Condition-1) or

(Condition-2) described above and another lactose hydrate

satisfying one of (Condition-3) or (Condition-4) described

above. In this case, the lactose hydrates are preferably mixed

first, and then the medicinal component whose particle size has

been controlled is preferably added thereto and mixed. When

the mixing processes are performed in this order, the medicinal

component deposited on the diluting agent surface can easily

separate from the diluting agent in the air flow produced by

the recipient's inspiration, so that it can more efficiently

reach the respiratory system of the recipient, which is

preferred.

[0106]

The pharmaceutical composition of the present invention

is preferably produced in an environment with controlled

temperature and humidity.

{0107]

The optimum temperature range and the optimum humidity

range depend on the production method, the machine, and the type

of the diluting agent to be used. For example, when the

medicinal component microparticulated by the spray-drying

processandthecﬁjutingagentwhoseparticlesizeiscontrolled

are mixed by the physical mixing method, the temperature is

preferably controlled in the range of 19°C to 27°C, and the
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relative humidity is preferably controlled in the range of 30%RH

to 65%RH.

EXAMPLES
[0108]

Hereinafter, some examples, preparation examples, and
test examples are shown to describe the present invention more
specifically.

(Production Example 1)

Crystalline monohydrate form of
(2R, 3R, 4S) -3-acetamido-4-guanidino-2- [ (1R, 2R) -2-hydroxy-1-m
ethoxy—3—(octanoyloxy)propyl]—3,4—dihydro-2H—pyran—6—carbox
y1ic acid [Compound (I)]

Diphenylmethyil
5-acetamido-4- (N,N'-bis-t-butyloxycarbonyl)guanidino-9-0-oc
tanoyl-2,3,4,5-
tetradeoxy-7-0O-methyl-D-glycero-D-galacto-non-2-enopyranoso
ate (3.46 g, 4.1 mmol), which is the compound disclosed in
Example 35(i) of Japanese Patent Publication No. 3209946
(Patent Document 1), was dissolved in a mixture of methylene
chloride (27 ml) and trifluoroacetic acid (14 ml), and the
resulting solution was stirred at room temperature overnight.
[0109]

After the reaction mixture was concentrated to dryness
under reduced pressure, the residue was azeotropically
concentrated to dryness three times with toluene (5 ml) .

The resulting oily product was dissolved in ethyl acetate
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(10 ml) .

[0110]

The solution was poured into a saturated agueous sodium
hydrogen carbonate solution (50 ml), and a 20% aqueous sodium
carbonate solution was added to adjust the pH to 8.5.

[0111]

After the solution was stirred at room temperature for
3 hours, the pH of the solution was adjusted to 5.0 with
hydrochloric acid (3 ml), and the solution was stirred at room
temperature for 1 hour.

[0112]

After the solution was further stirred under ice cooling
for 1 hour, the resulting crystals were separated by suction
filtration and dried under vacuum at an external temperature
of 50°C for 10 hours.

[0113]

The crystals were allowed to stand in the air for a day,
so that the title target compound was obtained in a crystalline
form (0.97 g, 51% yield).

[0114]

The resulting crystalline form contained Compound (II)
.[(2R,3R,4S)-3-acetamido~4—guanidino—z-[(lS,2R)-3—hydroxy—1-
methoxy—z—(octanoyloxy)propyl]—3,4—dihydro—ZH—pyran—6—carbo
xylicacidnmnohydrate]jjladditiontx:thetitletargetcompound
(I) .

1

IR spectrum (KBr) vmax cm ~: 3412, 2923, 2856, 1676, 1401, 1320,

1285, 1205, 1137, 722.
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'H NMR spectrum (400 MHz, CD; OD) 8ppm: 5.88 (1H, 4, J=2.5 Hz),

4.45 (3H, m), 4.27 (1K, 44, J=10.0 Hz, 10.0 Hz), 4.15 (lH, m) ,

3.47 (2H, m), 3.42 (3H, s), 2.37 (2H, t, J=7.4 Hz), 2.10 (3H,

s), 1.31 (2H, m), 1.20-1.40 (8H, m),

0.85-0.95 (3H, m).

3¢ NMR spectrum (100 MHz, CD;OD) 8ppm: 176.5, 173.7, 164.7, 158.9,
146.7, 108.7, 80.1, 78.0, 69.3, 66.8, 61.4, 52.4, 35.1, 32.8,

30.2, 30.1, 26.0, 23.7, 22.8, 14.4.

[0115]

Fig. 1 shows an X-ray powder diffraction pattern obtained
with copper Ka line radiation (wavelength A=1.54 angstroms) for
the resulting crystalline product. The vertical axis of the
X—ray powder diffraction pattern represents diffraction
intensity in units of counts/second (cps), and the horizontal
axis represents diffraction angle 20 (degrees).

[0116]

Table 1 shows the particle size distributions of lactose
hydrates used in the examples below. As shown in Table 1, the
lactose hydrates used in the examples below are named Lactose

1 to Lactose 7, respectively.

[0117]
[Table 1]
Lactose (trade name) I Partic.e size distribution
Lactose |Frac:ion with particle size less than 32

1 ipm: 5 to 10 wt%
Respitose SVO003 |

{(DMV-Fonterra i
| pm: 70 tc 100 wt%
Excipients) :

1

b
=

‘racticn with par

o

o°

100 wt

=
3

' Fraction with particle size less than 63

icle size less than 100

_ ]




1

[0131]
anhydrous basis) of the nedicinal

conposi tion.

bet ween the additi ves.

form (medi ci nal

jﬁt ni!li$gbfo that a grounddprodgct havi ng t he particle si ze distribution
shown i nf Table was obt al ne Subseq entI 8 400
g Of LaC ose 7 wWer e CI n\lnrl \vnvnlth & gr abd aLg YQW FL I;‘Y"nlqra';'\ npeili al%‘(i
CORPORAT] tMcad t hen physical ly m xec Hmcalm twyple rmr)zeque( ?@e G@SS 'F@RH]‘J@
Corporatjgn) to forma lactose mxture ppmggrto]Q% L.@ctose mxture powder
was added”"to the ground product of th ‘redi ci nal conponent so that the
content pf the metfissiinabe d6MI6nent was D2B%-bY" WeigRe rohceh SafhyaFbUSBas) 5.
They were sieved wiuhra,gsanul ator (CC)\([HL Q- Lk 1Qo w63 conposition of
Exanpl e 27. The nanufacturlng process was perforned in an envi ¥g&h
a controlled tenp&dfarfa fh the range d?raféﬁ?&l?]?@a T %’tﬁ‘?t{oﬁﬁ
aelﬁt!ge1hunld|ty IP tﬂe range of 30%RHint:0166%%4 [0133] Partlcle si ze
I'STriopution (un
ol eles (um ‘of the ground product of Jqedicinal, camnangni,{ yeasued
parti Cl e S+HzZe—ahRaryStS—rasSer—arrrtracttion
Lactose Fraction with particle size less than 45
3 fum: 40 to 60 wt%
‘ Fraction with particle size less than 100 |
. |
Respitose MLOO1 bum: 75 to 100 wt¥
(DMV-Fonterra Fraction with particle size less than 150
Excipients) pm: 90 to 100 wt%
Fraction with particle size less than 315
pm: 90.5 to 100 wt¥
, (measured by air entrainment method)
!
Lactose |Frac:ior with particle size less than as |
4 | um: 5C to 65 wt%
Respitcse MLOO3 Fraction with particle size less than 100
(DMV-Fonterra pm: 90 to 100 wtk
Excipients) Fraction with particle size less than 150
um: 96 to 100 wth
(measured by air entrainment method)
Lactose ilO wt$ particle size: 20 to 120 um
5 Pharmatose 80 |5G wt% particle size: 130 to 230 pm
(DMV-Fonterra i90 wt% particle size: 235 to 295 um
Excipients) ](measured by particle size |
" analysis-laser diffraction methods)
I
Lactose llO wt% particle size: 5 to 15 um
6 |50 wt% particle size: 50 to 100 um
Lactohale LH200
‘90 wt% particle size: 120 to 160 pm
(Friesland Foods Domo) , . i ciol ‘
{measured by particle size
‘analysis-laser diffraction methods)
Lactose iInhaLac 230 !10 wt% particle size: 30 to 60 um
7 ‘(Molkerei Meggie !50 wt% particle size: 70 to 110 um
iWasserburg !90 wt% particle size: 110 to 15C pm

*1: The nunber indicates the content (% by wei ght on

(40)

onent
*2: The nunber “indicates the relative wei ght
[0132] (Exanple 35)

in the pharmaceuti cal

ratio
The crystalline hydrate

conponent) obtained in Production Exanple 1 was ground by

200




met hods) 10 wt.%particlel size 50 wt 9-6 particle size 90 wt % particle
1si ze Exanple 35 0.87 2.66 6.29 [01345113 (Exanples 36 to 40) The
crystalline hydrate form (nmedicinal Conponent) obtained in Production
Exanple 1 was ground by jet mlling so that five ground products having the
,article size distributions shown in Table 9 were obtained. Subsequently,
(Sbécll(\)/lol_g of Lactose 1 and 1,200 g of Lactose 2 were sieved with a granul ator

C-U-10, [POAREX CORPORATI and t hen sically mxed. iin a V-
m xer (TCV- 60, To?(‘ilﬁ‘h&(ﬁ?pdﬁgétiog])\l)toqf(é“reﬁsﬁrﬁ%y & i xt BF 5o

\ | act osé’ mi xt Gire powder . él%{z%
| act ose xture powder was added to thergilgung jpsedutifighctien medhednal
conponent so that the content of the nedicinal conponent was 20% by wei ght
on an ariydredus basis. They were sieved with a granulator (COML QC U 10,
POAREX CORPORATI ON) and then physically mxed in a V-type mxer (TCV-60,
Tokuj u Géporatdson) %D §lorm 3,000 g of each of pharmaceutical conpositions

of Exanples 28 to 32. The manufacturin rocess, was perfornmed in an
envi ronment W £GHHEHIE htyéir’rﬁetreatﬂ?lg“icgpttarfélercgn%é %fo $E1F27C and a

64 controll i 1 di i
E(gcamepdler ell ahllevxeefrllja tgért yrelpeglbeedrt?gggs O.fmgg?g:%l{laiocgé%ﬂen{:ﬁ)lBS]

(the same also applies to Examples 7 to 43 below)) was ground

by jet milling (A-O JET MILL, SEISHIN ENTERPRISE Co., Ltd.) so
that six ground products having different particle size
distributions were obtained. Subseqguently, 2,800 g of Lactose
1 and 400 g of Lactose 2 were physically mixed in a V-type mixer
(Kotobuki Mix Well VY-10&5&3, Tokuju Corporation). To 1.2 g
of the resulting lactose mixture powder was added 0.3 g of each
of the six ground products of the medicinal component and
physically mixed in a Turbula mixer (TURBULA, Willy A. Bachofen
AG, Switzerland), so that pharmaceutical compositions of
Examples 1 to 6 were obtained. Table 2 shows the 10% by weight
particle size, 50% by weight particlie size, and 90% by weight
particle size of the ground product of the medicinal component
in each of the pharmaceutical compositions as measured Dby
particle size analysis-laser diffraction methods.

[0119]

[Table 2]

| | particle size of medicinal component (Hm)
| red by particle size analysis-laser
' diffraction methods) i

{measu

—Jth

| 10 wt% 50 wt% ! 90 wt% !
parcticle parzicle size ; particle size
size i
Example 1 | Medicinal 0. 86 ! 5 61 € 20
component 1
Example 2 { Medicinal O.80| 5 08 4 €3
component 2 |




Tabl e 9

medi ci nal conmponent (neasured by particle size analysis-laser diffraction
% particle size

Particle size distribution (pm) of the ground product of

met hods) 10 mt% particle size 50 % particle size 90 wm
Exanmpl e 36
Example 3 | Medicinal 0.78 1 91 4.04
component 3
Example 4 | Medicinal 0 91 5 99 6.97
component 4
Example 5 | Medicinal 1 09 | 3 64 .87
» component 5 :
Example 6 | Medicinal 0.97| 3 2g 7 93
component 6 | |
[0120]

(Examples 7 to 26)

The crystalline hydrate form (medicinal component)

obtained in Production Example 1 was ground by jet milling so

that ground products having the particle size distributions

shown in Table 3 were obtained, respectively. Different

diluting agents were added in the ratio shown in Table 4 or 5

to the ground product so that the content of the medicinal

compcnent was 20% by weight on anhydrous basis and that the total
weight was 10 g. They were physically mixed in a Turbula mixer
so that each of pharmaceutical compositions of Examples 7 to
26 was obtained.

[0121]

<Particle size distributions of the ground products of
medicinal component added in Examples 7 to 26>

[0122]

[Table 3]

Particle size (um) of medicinal component

(measured by particle size analysis-laser
diffractionr methods)

wt% | 90 wt$% particle

50
particle size | size

10 wt%
! particle size

Medicinal t
edicinal component O.86|

7 2.61 6.20
ged1c1nal component 0. 80 5 29 5. 88
[0123]

[Table 4]
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Example

~1

10 11

12

13

i 14

15

Medicinal

component

Lactose 1 60"2 | 50" ;40" 16077

| | iR ] |

Lactose 2 20 {30 40*? 1077

[F%)

Lactose

807

z 70"°

Lactose

702

Lactose 10"

ul

£

10°°

10%2

[0124]

*1: The number indicates the content (% by weight on

anhydrous basis)

pharmaceutical composition.

*2

between the additives.

[0125]

of the medicinal component in the

The number indicates the relative weight ratio

[Table 5]
|

Example

1286

Medicinal

component

Medicinal

component 8

Lactose 1 l

69.

[

*2

[0}
ui

-
>

Lactose 2

\D

9*?

Xe

*2

Magnesium

stearate !

Ground i iU

|
L-leucine |

Light anhydrous

silicic acid

stearate ' i

Sodium stearyl . |

Calcium ‘ ) ‘
|
|

fumarate \ ‘




2.49 6.36 Exanple 39 0.94 2.90 7.28 Exanple 40 0.98 2.92 7.16
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Sucrose i

stearate

[0126]

*1: The number indicates the content (% by weight on
anhydrous basis) of the medicinal component in the
pharmaceutical composition.

*2: The number indicates the relative weight ratio
between the additives.

[0127]
(Examples 27 to 34)

The crystalline hydrate form (medicinal component)
obtained in Production Example 1 was ground by jet milling so
that a ground product (Medicinal component 9) having the
particle size distribution shown in Table 6 was obtained.
Different diluting agents were added in the ratio shown in Table
7 to the ground product, and they were physically mixed in a
Turbula mixer so that each of pharmaceutical compositions of
Examples 27 to 34 was obtained.

[0128]

<Particle size distribution of the ground product of medicinal
component added in Examples 7 to 26>

[0129]

[Table 6]

cis (um} of medicinal compcnent
ured by particle size analysis-laser

‘ Partc
(m I
diffracticn methods)

r
10 wt% particle | 50 wth partlble‘ 90 wt% particle
P size size size

2ed1c1 :al componenc 0'94i 2.90| 7 28

1

[0130]




[0136] (Exanple 41) The crystalline hydrate form (nedicinal
conponent) obtained in Production Ex le 1 was ground by jet mlling so
that a ground product having the particle size distribution shown in Table
10 was obt ai ned. Subsequently, 5,600 g of Lactose 1 and 800 g of Lactose 2
were sieved by hand sieving and then physically mxed in a V-type m xer
(TCV-10, Tokuju Corporation) to forma |lactose m xture powder. The | actose
m xture powder was added to the around product of the nedicinal conponent
so that the cdrtedrite 6fl the nedicinal conponent was 2096 hy weight an
anhydrous, basis. They.were.gi evedyby hapd sieving|and then phﬁs;hcal |y m xed
in a V-type mxer (TCV-10, Tokuju Corporation) to|form1,600 g of a

<

phar nac eut-i-cal—conrposi-ti-eh—of —Exanpte 4t—Fhe—rmanuf-act uri ng—process was
per f or nedefiicamlenvi _6iinent- wit h-a contrt ol | ed t enpéfat uneéfn t[iF€ range of
19C to 27Cnphitba gontrolled relative humditly 65;in the range of 30%H to
o e L  TPEAZ) b e G5 F e [ ale For medcina
Mponef—eBtal-Rea+HH—TTeadettoi—oXaffpre was grfourna gy [ EU T LTTTNg SO
that a @reohodsproduct having the parti|dife silZ@ di 4139 butli}¥n _shoin in Tabl e
10 was ObLaiped.s Subsequentgoy, 5,600 g of Lactose |l and (800 g |of Lactose 2
were sigved Wt a @granul at or ( L -U-10, P RPCRATI'iO\I) and then
physi callFCheSed i nla V—typenilker—{(FEV-—16——TFokuiu—Edrporation)—to form
h actose m xture powder was added to the

a IactosE ]g%éﬁure powder. The |

ground p % of the medicinal conponent so that the content of the

medi ci nal compopent, wWas,, 202 b L ght sophancapbydeous Basiveighheynwere
sieved with a gr'ag%}'ll atorng eC/:%]\/Iilrlia@('g&cgUg-e:SLO?hI%QC/\REX CCR?’CRA?’I ON) and then
physi cal 1 ¥ gk x6dsi Bz 81 ¥y t ¥Per ALXREAL F&Mall cotplorjetitCampemat i on) to form
2,000 g of a pharmaceutical conposition of Exanple 42. The manufacturing
process yRsrrRecéatiedli BoRposavibanment with a controlled tenperature in
the range of 19C to 27C and a controlled relative humdity in the range of
30%RH t 0 65%RH2 [ 01838] n(isanpied48htes the Théachyst akliighd WpdAgte form
(medi ci nal conponent) obtained in Production Exanple 1 was ground by jet
mlling setwhat theeeddisumésproducts having the particle size

di stributions shown in Table 10 were obtai ned. Subsequently, 6,000 g of
Lact ose 10&ddl 1,000 g of Lactose 2 were sieved with 66 a granulator (COML
QC- U- 10, POAREX CORPORATI ON) and then physically mxed in a V-type m xer
(TCV- 60, (FoRuUPLeC3Bporation) to forma |actose mixture powder. The |actose

m xture powder was added_.to th round product of .the IL.Cl conmponent
so that the comt&nfTdf fh lﬁ@d?‘é’gﬁé‘:éecgr?ﬁghgﬁ‘}”d\%ﬁsl%m @p\(/\\dier{%h:t) on an
anhydr ous, basi s., The re. siev. | ALY (é?é/ch POWREX
CCR%CRATPB%?%ﬁg the r% ‘;}%F%‘éﬁg}g%ﬁzég ?n“%é&yt ype r?'&x r (I‘Tll'ig\/@-l%ho,%o%l%kuj u
Cor por at an) £0 o arMed 008 O RRAMTRE Qi cal L COmAsdd on: Bhu bl & 43,

The manufacturing process was perforned in an environment with a controlled
tenper at Bh‘éw'h“jfﬁ he phang&af oﬂ@&ﬁ@d.Z?%‘%@e:%J@@@I}l} olgl, ad or @ lodt Laer bweri di ty
o)

in the range 309%=H to 65%H. [0139] [Table 10]

1 and 1,200 g of Lactose 2 were sieved with a granulator (COMIL
QC-U-10, POWREX CORPORATION) and then physically mixed in a
V-type mixer (TCV-60, Tokuju Corporation) to form a lactose
mixture powder. The lactose mixture powder was added to the
ground product of the medicinal component SO that the content
of the medicinal component was 20% by weight on an anhydrous
basis. They were sieved with a granulator (COMIL QC-U-10,

POWREX CORPORATION) and then physically mixed in a V-type mixer

(TCV-60, Tokuju Corporation) to form4,000gofa pharmaceutical



Particle size distribution (um of the ground produ.ct of medi ci nal
conponent (neasured by particle si zeggnal ysi s-laser diffraction nethods)

10 wt % particlel size 50 wt% particl @90 wt % particle sizesize Exanpl
0.83 2.486.33 Exanpl e 42 P mple 41

composition of Example 27. The manufacturing process was
performed in an environment with a controlled temperature in
the range of 19°C to 27°C and a controlled relative humidity

in the range of 20%RH to 65%RH.

[0133]
[Table 8]
Particle size distribution {(um) of the ground product
of medicinal component
(measured by particle size analysis-laser diffraction
merhods)
10 wt% particle 50 wt% particle 90 wt% particle
size size size
Example 35 0.87 : 2.66 i 6.89
[0134]

(Examples 36 to 40)

The crystalline hydrate form (medicinal component)
obtained in Production Example 1 was ground by jet milling so
that five ground products having the particle size
distributions shown in Table 9 were obtained. Subsequently,
8,400 g of Lactose 1 and 1,200 g of Lactose 2 were sieved with
a granulator (COMIL QC-U-10, POWREX CORPORATION) and then
physicallyndxedleaVFtypemixer(TCV—6O,Tokuquorporation)
to form a lactose mixture powder. The lactose mixture powder
was added to the ground product of the medicinal component so
that the content of the medicinal component was 20% by weight
on an anhydrous basis. They were sieved with a granulator
(COMIL QC-U-10, POWREX CORPORATION) and then.physically'mixed
in a V-type mixer (TCV-60, Tokuju Corporation) to form 3,000
g of each of pharmaceutical compositions of Examples 28 to 32.
The manufacturing process was performed in an environment with

a controlled temperature in the range of 19°C to 27°C and a



0. 80i 2. 3215. 94 Exanpl e 430.8312.486.29 [0140] (Test Exanple 1) Eval uation
of the ability of drug to reach respééatory system (Exam ning the |ink

bet ween main drug particle size and A nmet hod of neasuring the
anount of fine particles using a cascade i npactor is generally used as a
simpl e method of evaluating in vitro the ability of an inhalant to reach
the respiratory system (see for exanple USP 31, <601> Aerosol/Physi cal
Tests and European Pharnacopoeia 5.2, 2.9.18 67 Preparations for

i nhal at icomtrcAdrecdyedmitd vas Segsenty of FhaerRagei efes)¥RE0I21§5%RH - Thi s
met hod uses an apparatus for classifying drug particles, in which the drug
particl 91&5 i ntroduced by suction into the cascade i npactor using a punp
froman inhaler. The drug particles being introduced reach any of 12 parts
of the cascade[Ta#é ar (mout hpi ece_adapter, pre-separator.inducti-on port,

stages [0 to 7, and| Pattieny siepedvch-mgbetnlqnhéwvapﬁ|téllee9r9dzlé P*I9§i=‘§’e %Particles
such as diIuting agent particles, drdErigalt FeTREeAdt rel eased fromithe
diluting agent, anp (RERFEGAt BY RAe 165 | Bt Ay SiRe Mifilt Apf B¢ "dd8pt er
pre-separator and |nduction port he dW%H“H§£¢|C|~S rel-eased—{romit he

di uting agent reachtQmF*oPasti&ges | 058 ' RA-tHE fli PPelt™ PAWHTTh It he
smal | erl-sized part}cles rEd€h the larger—htitber—stage; analg%c drtg

parti cl|¥2pBE% %y hrnnﬁﬁ)éﬁa"e 7-are co!?eéﬁedrat the—fEter—10142]

It is known that the annd%t of t he|drug r%aE%lng a|specifrée part or| the

pr opor tiE3R"BtE tHe hrpunt ithe—i-ndi-eated anppunt—cgrretatgssyithth
ability of t?e rug to r each the rgspiratﬁry systemin clinical usel (see
for exgApirEEtBR 31l —<601>—Aerosol-+Physicatfestsy—The fgrggr s Teferred
to as F|ne Pgru cl e Dose %hereinafﬂer referred to as FPD) , and the|latter
is cal lled fe Tarttete Fga%tiuu {hereinal ter—referred toass FPF)

Concer i“ﬁm?.% rdi-cated—arounts—of—the pﬂarnueeurlcal composition of the

pr esent @¥ |on FPD is defined as the 68 amobunt of the drug reaching
the parts fromstage 3 to the filter, and FPF is defined as the proportion
of FPD 'PE&Q@pi@déﬁﬁtEd amount. The ability to reach the respiratory system
was evaluate usi ng these paraneters.
The crystalline hydrate form (medicinal component)

obtained in Production Example 1 was ground by jet milling so

that a ground product having the particle size distribution

shown in Table 10 was obtained. Subseguently, 5,600 g of

Lactose 1 and 800 g of Lactose 2 were sieved by hand sieving

and then physically mixed in a V-type mixer (TCV-10, Tokuju

Corporation) to form a lactose mixture powder. The lactose

mixture'powder'was added to the ground product of the medicinal

component so that the content of the medicinal component was

20% by weight on anhydrous basis. They were sieved by hand

sieving and then physically mixed in a V-type mixer (TCV-10,

Tokuju Corporation) to form 1,600 g of a pharmaceutical

composition of Example 41. The man wfacturing process was

performed in an environment with a controlled temperature in

the range of 19°C to 27°C and a controlled relative humidity



[0143] Tabl e 11 shows the FPF val ues of Exanples 1 to 6 prepared
with ground products of the nedici na%scorrponent having different particle
size distributions. [0144] Exanples 1 to 4 in which the nedicinal
conponent had a 50% by wei ght particle size of 3.2 .tra or |ess as neasured
by particle size analysis-laser diffraction nmethods showed hi gher FPF
val ues than Exanple 5 or 6 with a 50% by wei ght particle size of 3.2 umor
nor e. [Q145] [ Tabl e 11] Exanple FPF(% 1 Medicinal conponent 1 43.3 2

in the range of 30%RH to 65%RH.

[0137]

(Example 42)

The crystalline hydrate form (medicinal component)

obtained in Production Example 1 was ground by jet milling so

that a ground product having the particle size distribution

shown in Table 10 was obtained. Subsequently, 5,600 g of

Lactose 1 and 800 g of Lactose 2 were sieved with a granulator

(COMIL QC-U-10, POWREX CORPORATION) and then physically mixed

in a V-type mixer (TCV-10, Tokuju Corporation) to forma lactose

mixture powder. The lactose mixture powder was added to the

ground product of the medicinal component so that the content

of the medicinal component was 20% by weight on an anhydrous

basis. They were sieved with a granulator (COMIL QC-U-10,

POWREX CORPORATION) and then physically mixed in a V-type mixer

(TCV—lO,Tokuquorporation)tc>fomn2,000gcﬁfapharmaceutical

composition of Example 42. The manufacturing process was

performed in an environment with a controlled temperature in

the range of 19°C to 27°C and a controlled relative humidity

in the range of 30%RH to 65%RH.

[0138] |

(Example 43)

The crystalline hydrate form (medicinal component)
obtained in Production Example 1 was ground by jet milling so
that three ground products having the particle size

distributions shown in Table 10 were obtained. Subsequently,

6,000 g of Lactose 1 and 1,000 g of Lactose 2 were sieved with



Medi ci nal conponent 2 40.0 Medicinal conponent 3 45.0 4 Medicinal
conponent 4 35.8 5 1Medi ci nal conpon%Qt 530. 2

a granulator (COMIL QC-U-10, POWREX CORPORATION) and then
physically mixed in a V-type mixer (TCV-60, Tokuju Corporation)
to form a lactose mixture powder. The lactose mixture powder
was added to the ground product of the medicinal component so
that the content of the medicinal component was 20% by weight
on an anhydrous basis. They were sieved with a granulator
(COMIL QC-U-10, POWREX CORPORATION) and then physically mixed
in a V-type mixer (TCV-60, Tokuju Corporation) to form 3,000
g of a pharmaceutical composition of Example 43. The
manufacturing process was performed in an environment with a
controlled temperature in the range of 19°C to 27°C and a

controlled relative humidity in the range of 30%RH to 65%RH.

[0139]
[Table 10]
Particle size distribution (um; of the ground product‘
of medicinal component :
| (measured by particle size analysis-laser diffraction |
| methods)
10 wt% particle 50 wt% particle 90 wt% particle
size size size
Example 41 0.83 ! 2.48 6.33
Example 42 . 0.80 i 2.32 5.94
Example 43 | 0.83 2.48 6.29 |
[0140]

(Test Example 1) Evaluation of the ability of drug to reach
respiratory system (Examining the link between main drug
particle size and FPF)

A method of measuring the amount of fine particles using
a cascade impactor is generally used as a simple method of
evaluating in vitro the ability of an inhalant to reach the
respiratory system (see for example USP 31, <601>

Aerosol/Physical Tests and European Pharmacopoeia 5.2, 2.9.18



1Medi ci nal conponent 629.1 [0146] (Test Exanple 2) FPF and spray
efficiency for different diluting ag nt conposi tions The

reproduci bility of the dose sprayed %ron1an inhal er (the uniformty of the
sprayed dose) is one of the basic formulation properties of an inhalant.
The United States Pharmacopoeia (hereinafter referred to as USP) descri bes
a 69 nethod that includes spraying a drug into a special chanber from an
i nhal er using a punp and determ ning the proportion (spray efficiency) of
t he anmpountemfratheorspriayed rdraigtiert he Aemdidyared cadsges s(eas OSPF3re <601>
Aerosol / Physi cal Tests). The spray efficiency (56) of the pharmaceuti cal
conposi tRartigfladle. present invention was eval uated according to the USP

met hod. [0147] Tabl e 12 shows the FPF and spray efficiency of sone
of the pHirddeceuti cal conposi tions of Exanples 7 to 26 shown in Tables 4
and 5, which are d|fferent in dilutin ent _ co psiti t he exanpl es

showed an FPF T S30%t0509 iie® £y 2R %.J%ff?ﬁ %?S ?Y%6§6d5?gnnre whi ch
For mut & K99 “f%l%%&%@ﬁ%fﬁ#ﬁ@%‘%%ﬁ irotsd 1 TabrectSroB SRR o6)
n=1 Spr a:'é’nto tl'(l:el &G cagdérl‘)ln[n‘basc@géms?glg a pump from an inhaler. The
drug particles being introduced reach any of 12 parts of the
cascade impactor (mouthpiece adapter, pre-separator,
induction port, stages 0 to 7, and filter) depending on the
particle size. Large particles such as diluting agent
particles, drug particles not released from the diluting agent,
and aggregates are collected at the mouthpiece adapter,
pre-separator and induction port. The drug particles released
from the diluting agent reach any of stages 0 to 7 and the filter,
in which the smaller-sized particles reach the larger-number
stage, and the drug particles passing through stage 7 are
collected at the filter.
[0142]

It is known that the amount of the drug reachinga specific
part or the proportion of the amount in the indicated amount
correlates with the ability of the drug to reach the respiratory
system in clinical use (see for example USP 31, <601>
Aerosol/Physical Tests). The former is referred to as Fine
Particle Dose (hereinafter referred to as FPD), and the latter
is called Fine Particle Fraction (hereinaftér referred to as
FPF). Concerning the indicated amounts of the pharmaceutical

composition of the present invention, FPD is defined as the



7 38.1 70.0 +11.7 10 1 36.2 76.7!+6.6 17 | 30.2 73.0 +7.9 19 34.6
68

amount of the drug reaching the parts from stage 3 to the filter,
and FPF is defined as the proportion of FPD in the indicated
amount. The ability to reach the respiratory system was
evaluated using these parameters.

[0143]

Table 11 shows the FPF values of Examples 1 to 6 prepared
with ground products of the medicinal component having
different particle size distributions.

[0144]

Examples 1 to 4 in which the medicinal component had a
50% by weight particle size of 3.2 um or less as measured by
particlesizeanalysis—laserdiffractionn@thodsshowedhigher
FPF values than Example 5 or 6 with a 50% by weight particle

size of 3.2 um or more.

[0145]
[Table 11]
Example | FPF (%) |
1 | Medicinal component 1 43.3 N
2 Medicinal component 2 40.0 3
3 Medicinal component 3 45.0
4 Medicinal component 4 35.8
5 | Medicinal component 5 | 30.2
6 | Medicinal component & | 29.1
[01456]

(Test Example 2) FPF and spray efficiency for different diluting
agent compositions

The reproducibility of the dose sprayed from an inhaler
(the uniformity of the sprayed dose) is one of the basic
formulation properties of an inhalant. The United States

Pharmacopoeia (hereinafter referred to as USP) describes a



77.61+5.6 21 36.9 82.81+5.2 78.61+2.6 22 i 37.6 [0149] (Test Exanple
3) Rel ationship between the particle6§ize, blend ratio of |actose and the

nmedi ci nal component concentration and FPD. Table 13 shows FPD for the
phar maceuti cal conpositions

method that includes spraying a drug into a special chamber from
an inhaler using a pump and determining the proportion (spray
efficiency) of the amount of the sprayed drug in the indicated
amount (see USP 31, <601> ARerosol/Physical Tests). The spray
efficiency (%) of the pharmaceutical composition of the present
invention was evaluated according to the USP method.

[0147]

Table 12 shows the FPF and spray efficiency of some of
the pharmaceutical compositions of Examples 7 to 26 shown in
Tables 4 and 5, which are different in diluting agent
composition. 21l the examples showed an FPF of 30% or more and
a spray efficiency of 70% or more, which indicated that the
dosage form could efficiently deliver the compound of formula

(I) to the respiratory system.

[0148]
[Table 12]

Example | FPF(%) n=1 !Spray efficiency (%) n=5 E

| ! mean+SD l
7 38.1] 70.0 | £11.7
10 36.2 | 76.7 | +6.6
17 30.2 73.0|+7.9
19 i 34.6 77.61+5.6 B
21 | 36.9 | 82.8 1 15.2 |
22 | 37.6 | 78.6 | +2.6 I
[0149)]

(Test Example 3) Relationship between the particle size, blend
ratio of lactose and the medicinal component concentration and
FPD.

Table 13 shows FPD for the pharmaceutical compositions
of Examples 27 to 34 shown irn Tables 7 and 8. Concerning the

particle size and blend ratio of lactose, the pharmaceutical



of Exanples 27 to 34 shown in Tables 7 and 8. Concerning the particle size
and blend ratio of |actose, the pharmaceutical 70 conpositions with a

wei ght blend ratio of Lactose 1 and ’dct ose 2 from 0:100 to 60:20 and a
medi ci nal conponent concentration of 10 to 30% by wei ght showed hi gh FPD.
[0150] [Table 13] Exanple FPD (nmg) n=3 27 6.0 28 5.4 29

compositions with a weight blend ratio of Lactose 1 and Lactose
2 from 0:100 to 60:20 and a medicinal component concentration

of 10 to 30% by weight showed high FPD.

.[0150]
[Table 13]

Example FPD (mg) n=3

27 6.0
28 5.4
29 :, 3.6
30 6.6
31 7.1
32 6.1
33 5.5
34 3.6 |
[0151]

(Test Example 4) Test of comparison with cseltamivir phosphate
for adult patients

The subjects were adult patients (20 or more years old)
with influenza A or B virus infection. The crystailineihydrate
form (medicinal component) obtained in Production Example 1 was
administered in a single inhaled dose to the subjects. The
efficacy of the medicinal component was evaluated from
non-inferiority to oseltamivir phosphate using the duration of
influenza illness as the main evaluation item. The
administration was performed using the composition prepared
with the medicinal component, Lactose 1 and Lactose 2 according
to Example 43. The administration was performed so that the
dose of the medicinal component was 20 mg or 40 mg on anhydrous
basis. Based on the dose of the medicinal component, the
pharmaceutical composition of the present invention prepared

in such a manner is referred to as "medicinal component 20 mg",



3.6 301 6.6311 7.132 6.133i 5534 3.6 [0151] (Test Exanple 4) Test
of conparison with cseltamvir phospg?te for adult patients

"medicinal component 40 mg", or the like. The same applies to
Test Examples 5 to 8 below.
[0152]

Oseltamivir phosphate was repeatedly administered in a
dose of 75 mg twice daily for 5 days..
[0153]

This test was a non-inferiority test inwhich the efficacy
of the medicinal component was confirmed by showing that the
duration of influenza illness for the effect of the medicinal
component is not 18 hours longer than that for the effect of
oseltamivir phosphate. When the upper limit of the 95%
confidence interval for the difference between the median
values of each medicinal component administration group and the
oseltamivir phosphate group was less than 18 hours, it was
decided that the medicinal component was an effective
therapeutic agent for influenza virus infections. For
multiplicity control, the decision was seguentially made in
decreasing order of dose.

[0154)

Table 14 shows the median value of the duration of
influenza illness at each dose level of the medicinal component,
‘and Table 15 shows the difference (95% confidence interval) in
median value from the oseltamivir phosphate group.

[0155]

[Table 14]

| Median value (hours) of the

| duration of influenza illness |
Medicinal component 20 mg| 85.8
group |




The subjects were adult patients (20 or nore years old) with influenza A or
B virus infection. The crystalline hydrate form (nedi ci nal conponent)
obtained in Production Exanple 1 was ‘&dninistered in a single inhaled dose
to the subjects. The efficacy of the nedicinal conponent was eval uated from
non-inferiority to oseltamvir phosphate using the duration of influenza
illness as the main evaluation item The adm nistration was performed using
the co %§55%q 5_ eBB&EBn@%&“ g@erﬂﬁdrcyyeé conponent, Lactose 1 and
Lact ose ng to Exanp he adm ni stration was performed so that
t he dos tthe—redictnal cat et was- 20, mgor 40 ngon armhydrous basi s.
Based Orofﬁ&t ggva% Hbospha ﬁﬁu%:nnoﬁentg the nha?nnrpurrxa
conposition of the present inventlon prepared in such a manner is referred
to as "mefxéhal conponent 20 ng", 71 "medicinal conponent 40 mg", or the

d%i
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and the gsgltam vir phosphate group was |ess than 18 hours, it was deci ded
that the nedicinal conponent was an effective therapeutic agent for
i nfluenzaoysvus infections. For multiplicity control, the decision was

seauentially nmade in decreasing order of dose. [0154] Tabl e 14 shows
t he medi an val Uealeiethe] duration of influenza illness at each dose |evel of
the medilci nal conponent, and Tabl e 15 shows the difference.( g§%gggpf dence
interval|) in median value fromthe sel'tamviT phosp ate group. 155]

[ Tabl e 14] 1 Medi an val ue (hours) of| hdves) duirat rediaof Ymﬁﬁueﬁ%@‘rFF%essl
conponent 20 ng 1 85.8

oseltamivir phosphate group

Medicinal component 20 mg group 12.2(-1.5 to 17.2)
Medicinal component 40 mg group -0.6(-9.9 to 6.9)
[0158]

Concerning the difference (95% confidence interval) in
median value from the oseltamivir phosphate group, the upper
limit of the 95% confidence interval for the difference between
the median values was less than 18 hours for every dose group.
[0159]

Thus it was demonstrated that the effect of a single
inhaled dose of medicinal component 20 mg or 40 mg was comparable
to that of the oseltamivir phosphate administration in a dose
of 75 mg twice daily for 5 days and that the medicinal component
was an effective therapeutic agent for influenza infections.
[0160]

(Test Example 5) Test of comparison with cseltamivir phosphate

for child patients



1 Medicinal group 72 Medicinal conponent 40 ng73.0 group
GCsel tam vir phosphate group73.6 [01;%]

The subjects were child patients f9 or less years old)
with influenza A or B virus infection. The medicinal component
was administered in a single inhaled dose of 20 mg or 40 mg.
The efficacy of the medicinal component was evaluated by
comparison with oseltamivir phosphate using the duration of
influenza illness as the main evaluation item.

[0161]

The administration was performed using the composition
prepared according to Example 43.

[0162]

For the evaluation of efficacy, a three-group, randomized,
double-blind, comparison test was performed using oseltamivir
phosphate as a control.

[0163]

Oseltamivir phosphate was repeatedly administered in a
dose of 2 mg/kg (on body weight basis) twice daily for 5 days.
[0164]

Table 16 shows the median value of the duration of
influenzaillnessateachdose1evelofthen@dicinalcomponent,
and Table 17 shows the difference (95% confidence interval) in

median value from the oseltamivir phosphate group.

[0165]
[Table 16]
Median value (hours) of the duration
of influenza illness
56.4
Medicinal component 20 mg group
55.4
Medicinal component40rm;group|
Oseltamivir phosphate group | 87.3

[0166]



The duration of the illness was slightly longer in the nmedicinal conponent
20 ng group than in the oseltamvir ghosphate group, while the duration in
t he nedi cinal conmponent 40 ng group was al nost equal to that in the

osel tam vir phosphate group. [0157] [Table 15] Difference (95% confidence
interval, hours)innedi anval uefront he oseltam vir phosphate group Medi ci nal
corrponent 20 mg group 12.2(-1.5 to 17.2) Medicinal conponent 40 ng group
-0.6(-9.9 to 6.9) [0158] Concerning the difference (95% confi dence
interval) in niitdre vdllue fromthe oseltanm vir _phosphate group, the upper
limt of the 95% confidence i ntervcllDiféﬁrqrh?@ dp5¥ @tOéﬁé@eIW@t wWeerr ke |medi an

val ues was | ess than 18 hours for eve ysdos‘l@ greipn [ 9aby from the
ose.tamlvlir p‘lospna e group

-31.0(-50.3 to -5.5)

Medicinal component 20 mg group
Medicinal component 40 mg group | -31.9{-43.4 tc 0.5)

[0167]

The duration of the illness was shorter in each of the
medicinal component 20 mg group and the medicinal component 40
mg group than in the oseltamivir phosphate group (generalized
Wilcoxon test: P=0.0099 (medicinal component 20 mg group),
P=0.0591 (medicinal component 40 mg group)) .

[0168]

Thus it was demonstrated that the effects of a single
inhaled dose of medicinal component 20 mg or 40 mg were superior
to that of oseltamivir phosphate and that the medicinal
component was an effective therapeutic agent for influenza
infections in children (9 or less years old).

[0169]
(Test Example 6) Test of comparison with cseltamivir phosphate
for adult patients

The subjects were patients with influenza A or B virus
infection. The efficacy of the medicinal component
administered in two inhaled doses of 20 mg each was evaluated
lnfatwo—group,randomized,double-blind,comparisontestusing
oseltamivir phosphate as a control. For efficacy, the duration
of influenza illness was used as the main evaluation item, and
the relative levels of oseltamivir phosphate and the medicinal

component administered in two inhaled doses of 20 mg each were



Thus it was denonstrated that the effect of a single inhaled dose of
medi ci nal conponent 20 ng or 4 0 ng was conparable to that of the
osel tanmi vir phosphate adninistration Tn a dose of 75 ng twice daily for
5days and that the nedicinal conponent was an effective therapeutic agent
for influenza infections. [0160] (Test Exanple 5) Test of conparison with
oseltam vir phosphate for child patients 73 The subjects were child
patients (9 or less years old) with influenza A or B virus infection. The
medi ci nalvadowgedent was adm ni stered in a single inhaled dose of 20 ng or
40 g. The efficacy of the nedicinal conmponent was eval uated by conpari son
wi th osdl%&%ilvir phosphate using the duration of influenza illness as the
mai n evaluation item [0161] The adninifération was perforned ??&89 t he

e

conposi tion pregaPrERiREEGEaAtAGT BREXBAPF BT ESS FH1BZ] “IC CORRpS
eval uati on of efficacy, a three-group,, random zed, doubl e-blind, conparison
t est wa§“ﬁ§¥?ﬁ¥%§ﬁxﬁ§¥%ﬂ“%§§7ﬁ§ﬁ%§%ﬁpﬁﬁ%3phate as a control. [0163]

CBeItanivir]@hosphate was repeatedly adm nistered in a dose of 2 ng/kg (on

body weight’ Hasis) twice daily for 5 days. [0164] Tabl e 16 shows the
medi an val ue of, gt | A LHenzasihlaess akmeaghrdosea havel of the
nmedi ci nal conponent, an a shows the di erenge 95% conf i dence

di ci I %Sel@,%.mq.q;lg:t !P@)%lsgyfnfjf'% i ﬁ di f f%’ (

i ntervalgodd Jedjanyalwed remipesosed taggyir phosphate group. [0165]
Tabl e 16
(01721
Table 18 shows the median value of the duration of
influenza illness as the main evaluation item, and Table 19

shows the difference (95% confidence interval) in median value

from the oseltamivir phosphate group.

[0173]
[Table 18] .
Median value (hours) of the duration |
of influenza illness i
Medicinal component group 86.0
Oseltamivir phosphate group 87.4
[0174]

[Table 19] |
'Difference (95% confidence interval, ;
| hours) in mwedian value from the
| oseltamivir phosphate group ]

Medicinali component group i—l.4(—27.6 te 7.3) J
[0175]

The duration of influenza illness in the medicinal
component group was almost eqgual to that in the oseltamivir
phosphate group.

[0176]

Thus it was suggested that two inhaled doses of medicinal

component20rm5eachndghtbeanleffectiveregimenforlnfluenza



Medi an val ue (hours) of the duration of influenza illness Medi cinal
conponent 20 ng group 56.4 Medi cinal _gonponent 40 ng group 55.4 Cseltamvir
phosphat e group 87.3 [ Tabl e 17] [0167] The duration of the illness
was shorter in each of the medicinal component 20 ng group and the
medi ci nal conponent 40 ng group than in the oseltam vir phosphate group
(generalized WI coxon test: P=0.0099 (nedicinal conponent 20 ng group),

P=0. 0591 (nedicinal conponent 40 ng group)). [0168] Thus it was
denonst ratwedbs thatedthieomd f ects of a single inhaled dose of nedicinal
conponent 20 ng or 40 ng were superior to that of oseltam vir phosphate and
that the(Tessh cireip bonpbriesst wesr aevelhetipuect heRapeacPtlRGERE Sf &F

i nfluenza infections in children (9 or less years old) . [0169] (Test
Exanpl e ®andsy %ﬁu%%ﬂﬁ%}¢s%WPW@$%scseltan1V|r phosphate for adul t patlents
The subjects were patients with influenza A rgaolnfectlon

effi cacy of tﬁré1 QﬂQ&ﬂakxﬁﬂﬂﬁﬂﬁﬁn%dﬂ?ﬁl%?%?%ﬂsFﬁr l?nﬁa?éagéoses of 20
h ted d daqubl |

Tost s T 197 pnagonaPonds 20t ror feand ot reany M R ati on

of 1ntluenga Lhhne 1888 12nl> fle 35pL ffa I8 EYALUALEOR ! e saagshe rel ative

| evel s of - oselt phospha nd t i cinal conmponent administered in

two i nhaé&ﬁ’p&'r?éﬁ§ Ha 2leMorgAthd®A8T) , which is an active metabolite
of the medicinal component, were evaluated.
[0177]

The administration was performed using the composition
prepared according tc Example 41.

[0178]

Upon the administration of the medicinal component in a
single inhaled dose, the medicinal component and the compound
(III), an active metabolite of the medicinal component, were
detected in the plasma and the urine. In each dose group, the
concentration of the medicinal component in the plasma quickly
increased and then decreased to less than the guantification
lower limit 24 hours or more after the administration. The
concentration of the active metabolite compound (III) in the
plasma increased more slowly than the medicinal component, and
then attenuated. In the maximum dose (40 mg) group, the
compound (III) was able to be quantified until the final
measurement point 144 hours after the administration, and it
had an elimination half-1life (t;,;) of 63.99 hours.

[0179]

For the urinary excretion, the medicinal component was



eval uated. [0170] The adm nistration was perforned using the conposition
prepared according to Exanple 42. [0171] Oseltamvir phosphate was
repeatedly administered in a dose of 775 ng twice daily for 5 days. [0172]
Tabl e 18 shows the nedian value of the duration of influenza illness as the
mai n evaluation item and Table 19 shows the difference (95% confidence
interval) in nedian value fromthe oseltam vir phosphate group. [0173]

[ Tabl e 18] Medi an val ue (hours) of the duration of influenza illness

R/S]di E:i)g%nmﬂoaaenaegé@uw&@hewst ami wore pifosphahe gdoip8Ftaaf0ei4d] [ Tabl e
The active metabolite compound (III) was sustained until 144
hours after the administration. The elimination half-life of
the active metabolite compound (III) calculated from the
in-urine excretion speed was 54.36 to 64.05 hours.

[0180]

Dose proportionality was observed for each of the maximum
blood concentration (Cpax) ©f the medicinal component, the value
of the area under the plasma concentration-time curve to the
final quantifiable point (AUC.:,) for the medicinal component,
the value of the area under the plasma concentration-time curve
to infinite time (AUC,.ine) for the medicinal component, the
cumulative urinary excretion until 144 hours after the
administration (Aeg.1a¢n) for the medicinal component, and the
Cmax and the Aeg.is4r Oof the active metabolite compound (III).
(0181]

The pharmacokinetic results showed that a single dose of
the medicinal component produced systehic exposure that
accompanies the increase of dose, and had the potential to
exhibit long-lasting activity. |
fo182]

(Test Example 8) Test for evaluation of pharmacokinetics in
healthy adult male subjects (high doses)

The medicinal component was administered in a single
inhaled dose of 80 mg or 120 mg to healthy adult male subjects,

and the pharmacokinetics of the medicinal component were

evaluated. In addition, the pharmacokinetics of the Compound



The duration of influenza illness in the nedicinal conponent group was

al nost eaual to that in the oseltanig%r phosphate group. [0176] 76 virus
infections. (Test Exanple 7) Test for evaluation of pharmacokinetics in
heal t hy adult mal e subjects The nedi ci nal conmponent was admi ni stered
in a single inhaled dose of 5 ng, 10 ng, 20 ng, or 40 ng to healthy adult
mal e subj ects, and the pharnacokinetics of the nedicinal conponent and the
conmpound (Il1l) , which is an active netabolite of the nedicinal conponent,
wer e evallmt)ed.ar] @ttijve metabollieeaddi hhet matiioanadscpepporiied UsTag t he
conposition prepared according to Exanple 41. [0178] Upon t he

adm ni stalata gretefrnidnededi ci nal conponent in a single inhaled dose, the
medi ci nal conponent and the compound (lI11), an active netabolite of the
medi ci nal®ldehiponent, were detected in the plasma and the urine. In each
dose group, the concentration of the nedicin%L conpon%nt in_the ?ggsna

qui ckl'y i ncr ed<¥d 283 T Sde G e 4860 PEG HRg: HE"Eh& GuERTPPFESTTEN | over
limt 24 hours $r nore after t€e adfiniftration. The concentration of the
active MASHRITI STHOURE (7175 TRIEhe pl asma i ncreased nore slowy than
t he nediﬁjl 4 conponent, and then attenuated. In the maxi num dose (40 ny)
group, t c&npound (I'r1) was able to be quantified until the final

measur ement poj odi i RSt £ ahi O rBd rivn Padsan

el i mnation hgkgyf%ﬁg ?@%&5.2 é§¥5%2§3gqﬁzgrs. [0179] 77 alngst not

det ect ed. 24 LQUF St 0bn "¢, Afddti e, adid rilstiiaidwron Hae faqtiifee (meLabol ite
conpound (I111) was sustained until 144 hours after the adm nistration. The
el i mi natdopmbeticlhéenpf the askimemnetabal tbaceanpaundn( I(Chy, cal cul at ed
fromthe in-urine excretion speed was 54.36 to 64.05 hours. [0180]

Dose propesthéonati hyamps ohsevuedef of eaehaokat bedeexitirenrbhevd
concentration (Crax) of the nedicinal conponent, the value of the area
under theoptestaatbooeninatdonve e iedrive o tiie (PR&D-iqguaFECMeABIAE poi nt
(AUCo_tz) for the nedicinal conponent, the value of the area under the

pl asma comeeht rad the U ladive E5IRATY fac@ e TR ALES 44 POV B A TRE
medi ci nal conponent, the cunul ative urinary excretion until 144 hours after
the adni BRet2ranipASEARDIPRA1IFcfiom t HEOREFTdCNEP3dnponent, and the Cmax
and the ?ggg%f4l, of the active nmetabolite conpound (I111).

It was demonstrated that each dose produced systemic
exposure that accompanies the increase in dose, and had the

potential to exhibit long-lasting activity.

[018¢6]
[Table 20]

80 mg group 120 mg group
medicinal | Active medicinal | Active
component | metabolite | component | metabolite

Cmax DY) 0.5 4.0 0.5 4.0

ti/; [hr] 5.66 79.53 2.87 : 71.17
Crax [ Ng/mL] 335.0 47.0 411 .7 64.8
AUCq.:ns [ng/mL] 1273 1996 1557 2531
feo 1aan [%] |3.5 14.2 12.7 12.5




[0181] The pharnacokinetic results showed that a single dose of the
medi ci nal conmponent produced system ggexposure that acconpanies the

i ncrease of dose, and had the potentlal to exhibit long-lasting activity.
[0182] (Test Exanple 8) Test for evaluation of pharmacokinetics in healthy
adult mal e subjects (high doses) The nedi ci nal conmponent was

adm nistered in a single inhaled dose of 80 ng or 120 ng to healthy adult
mal e subj ects, and the pharmacoki netics of the medicinal conponent were
eval uated. In addition, the phar ma€&Rilfétics of the Conpound 78 (III) an

active netabolite of the medi ci nal conponent, were also detei ned. [0183]
The adnilni st r &t P& %@dﬁérﬁlﬁ%%‘ﬂfgy } KO ESHposiAt 6T ptepar 2888 ¢or di ng

to Exanple 41, [01 le 16 shows the re ts_ o
waxinun1C$WE£ﬂﬁ%§§bﬁ§LﬁtWS@FSH E"COWEQW%Fﬁ,atQngﬁWW# ﬁSPFSﬁeﬁgﬁp'g§f
(t112, netrlc an) t he maxi mum bl ood concentrati on (Chax, geonetric
nmean) , (ae are nder the plasma concentration-tinme curve to
|nf|n|te ge 3c nean), and the cunul ative urinary
recovery unt|I 144 holrs aftkr Mhe. adninistration (feO-144h, geonetric

mean) . [0185] g} t el @RYT each dose Produced system c
exposure that acconpani es the i tf%f

Ccrea in dose, and had the potential to
exhibit long-lasting agygyity. [0186ﬁ Tabl e 20 %8 ngy group
CH3COHN

OH  OCH,
COOH
CH3(CH,)gH,COO )
CH3COHNY ™Y
NH\]/NH
NH,

, & pharmacologically acceptable salt thereof, or a hydrate
thereof.

2. The dry powder pharmaceutical composition for inhalation

according to claim 1, comprising as a medicinal component a
crystalline hydrate form of the compound represented by formula
(I) and optionally a crystalline hydrate form of the compound
represented by formula (II).

3. The dry powder pharmaceutical composition for inhalation
according to claim 1, comprising as a medicinal component a

crystalline monohydrate form of the compound represented by



120 ng group' nmedicinal 'Active conponent 'netabolite nedicinal conponent

Active netabolite tmax[hr] 0.5 4.0 04,3 4.0 t112[hr] 5.66 79.53 2.87 71.17
Cmax[ ng/ nL] 335.0

formula (I) and optionally a crystalline monohydrate form of
the compound represented by formula (II).

4. A dry powder pharmaceutical composition for inhalation,
consisting essentially of the medicinal component according to
any one of claims 1 to 3.

5. The dry powder pharmaceutical composition for inhalation
according to any one of claims 1 to 4, wherein the medicinal
component has a 50% by weight particle size of 3.2 um or less
and a 90% by weight particle size of 8.0 pm or less as measured
by particle size analysis-laser diffraction methods.

6. The dry powder pharmaceutical composition for inhalation
according to any one of claims 1 to 5, wherein the medicinal
component is prepared by a microparticulation process selected
from the group consisting of a dry pulverization process (the
dry pulverization process is selected from the group consisting
of a jet milling process and a pin milling process), a wet
pulverization process, a spray-drying process, and a
freeze-drying process.

7. The dry powder pharmaceutical composition for inhaliation
according to any one of claims 1 to 5, wherein the
microparticulation process of the medicinal component is a jet
milling process.

8. The dry powder pharmaceutical composition for inhalation
according to any one of claims 1, 2, 3, and 5 to 7, further
comprising a diluting agent.

9. The dry powder pharmaceutical composition for inhalation

according to claim 8, wherein the diluting agent is selected



47.0 411.7 64.8 AUCo_inf[hg/nl] 1273 1996 1557 2531 feO0-144h [96] 3.5 14.2

2.712.5 79 o . 81 CLAIMS 1. A dry powder
pharmaceutical conposition for inhalation, conprising as a nedicinal
conponent a.conpound represented by

from the group consisting of a saccharide (the saccharide is
selected from the group consisting of lactose, mannitol,
maltose, and glucose), an amino acid (the amino acid is selected
from the group consisting of phenylalanine, leucine, and
glycine), a lipid (the lipid is selected from the group
consisting of stearic acid, magnesium stearate, calcium
stearate, sucrose fatty acid ester, sodium stearyl fumarate,
and lecithin), an inorganic salt (the inorganic salt is selected
from the group consisting of sodium phosphate, sodium chloride,
dibasic calcium phosphate, and tribasic calcium phosphate), a
lactose polymer (the lactose polymer is selected from the group
consisting of polylactose and a lactic acid-glycelic acid
copolymer), and hydrates thereof.
10. Thechﬁfpowderfpharmaceutical.composition.for'inhalation
according to claim 8, wherein the diluting agent is lactose
hydrate.
11. The dry powder pharmaceutical composition for inhalation
according to claim 8, wherein the diluting agent is a lactose
hydrate or a mixture of two lactose hydrates having different
particle size distributions.
12. The dry powder pharmaceutical composition for inhalation
according to claim 8, wherein the diluting agent comprises:
a lactose hydrate having a particle size distribution
satisfying one of
(Condition-1): the particle size distribution of the lactose
hydrate measured by particle size analysis-laser diffraction

methods has



formula (1)

conpound represented by formul a (II):2CH OCH3
0 CH3COHN NHNH NH2 , a pharnacologicﬁlly acceptabl e salt thereof, or a

hydr at e t her eof .

_ 2. The dry powder pharnaceuti cal
I nhal ati on according to claim1,

conprising as a nedicinal

CH3( CH2) 60000CH3 Ho CH3COHN(1) NHNH NH2 and optionally a

0 COOH CH3(CH2)6 H2C O

conposition for
conponent a

crystalline hydrate formof the conpound represented by formula (1) and
optionally a crystalline hydrate form of the conpound represented by
formul a g 110% .by 3veildiet dryrpowter s pharaaceuttincap 66nposi ti on for inhal ation

according to claim1,

conprising as a nedicinal

conmponent a crystalline

monohydrat®0 ¥ deyn wiigine ronpbohe $epeegénbedipyto 110 um, and

a 90% by weight particle size of 75 pum to 160 pm or

(Condition-2):

in the particle size distribution measured by

an alr entrainment method,

the fraction with a particle size of less than 32 um,

the fraction with a particle size of.less than 63 pm, and
the fraction with a particle size of less than 100 um
make up 5 to 10% by weight, 70 to 100% by weight, and 100% by
weight, respectively; and

another lactose hydrate having a particle size
distribution satisfying one of
(Condition-3): the particle size distribution of the lactose

hydrate measured by particle size analysis-laser diffraction

methods has

a 10% by weight particle size of 3 um or less,
a 50% by weight particle size of 20 um or less, and
a 90% by weight particle size of 54 um or less or

(Condition-4) :

in the particle size distribution measured by

an alr entrainment method,

the fraction with a particle size of less than 45 um,

the fraction with a particle size of less than 623 um,

and

the fraction with a particle size of less than 150 um

make up 90 to 100% by weight, 98 to 100% by weight, and 100%
by weight, respectively.
13. The dry powder pharmaceutical composition for inhalation

according to claim 12, wherein the diluting agent comprises a



80 formula (I) and optionally a crystalline nonChydrate form of the
conpound represented by fornmula (11) . 4. A dry powder pharnmaceuti cal
conposition for inhalation, consisti ﬁgé essentially of the nedicinal
conponent according to any one of clains 1 to 3. 5. The dry powder

phar maceuti cal conposition for inhalation according to any one of clains 1
to 4, wherein the nedicinal conponent has a 50% by wei ght particle size of
3.2 p.mor less and a 90% by wei ght particle size of 8.0 1.imor |ess as
measur ed dnt qar hiydlratei 2et asna) ysgsidasdrt thifif ¥ aeridoa lestiastshyérathe dry
powder pharmaceutical conposition for inhalation according to any one of
cl ai ms Isatoi Ky nker €land el oredi i mald ddgpdRartosss hyfEpacredabysaying
~mcroparticul ati on process selected fromthe group consisting of a dry

pul ver i zeiorsH tpreebs fenehe¥ ySpul 98¢ FFati on process is selected fromthe

group consisting of a jet mllin rocess_and a pin mlli rocess) , a
wet pul vEFEtE R pr beddle %ﬁ%ﬁ%ﬁ&%ﬁ%éﬂlﬁ%&&l%d’gat?’%eg?@ 8?3% ng
process. 7. The dr 0 r pharmaceuti.cal conpasiti.qn for..i | at.i.an

accor di ﬁqulbata%j“ﬁ%%fﬁvg?wai%g%q 54t EF &I tive 1%S§F08§;?|9%5I%§P?10n
process of_th di ci nal conponent is a jet mlling process. 8. The dry
powder prﬁea?rﬁ%(g%{}t??%al conposition for inhalation according to any one of
cl ai ms 5  ontopd-cfUiLhet ;coppr hsi ng acdiukuping agent. 9. The dry
powder é%a%?r‘écg%%?\p%%?n%o ngﬁt :ion g'(z)r i nhal ati onoacco'rdi ng to claim a8,
wher ei n § heydihyt | 8g580ephri scsel gebedor8Laf pamebhesgnaypasansi sting of a
saccharide (the sacc%ariﬂe is selected fromthe group consisting of

| act ose, 5 MR bl we MBht Operrabdegktigesey ;7sapmamonaocacih.(the amino acid is
sel ected fromthe group consisting of phenyialanine, |eucine, and glycine)

, a |ipida(therhé pird poswaelattathdaam idel goopesdsnsinst dng réfaisttd®n ¢ aci d,
magnesi um stearate, calciumstearate, sucrose fatty acid ester, sodium
stearyl docardteg wmdlaon tld nwherann noegdnlotsabtagehe GANRGFRE Salt is
sel ected fromthe group consisting of sodium phosphate, sodium chloride,

di basi ¢ tattbamphbspimtset isfy ing besReicaPer tm PrHOSphateysSe It ose

polymer (the |lactose polynmer is selected fromthe group consisting of

pol yl act 88bigAdiagl 4€PNE1hePH- §) ycdPfctagi tPEopof f%éé)‘)a&,e %m’g}%s
thereof. 10. The dr){ powder phar mag&euti cal conposition for inhalation
accor di n§CPBAEFAPRT8) WHEEER CREIGIMGE ng agent is lactose hydrate. 11.

The dry pewder  phar pmceytcal, compasLiionfof -iphal ahi gn acgorlingsd o claim

8, wherei g I's"a | act'ose e or a mxture of two

| act ose E SQQESS?QggpggddE%;géﬁgic?%ré%%%eaﬁéffbfg51&@$%”d£¥¥%ac@£bnThe dry

powder pharimaceutrcal conp tron r al ati'on according to claimS8,
wher ei n ﬁlgghghguhiagg agent conpri ses: a | actose hydrate having a
particle size distribution satisfying one of

a 10% by weight particle size of 5 um to 15 um,

a 50% by weight particle size of 50 um to 100 pm, and

a 90% by weight particle size of 120 pum to 160 pm.

15. The<h3/powderpharmaceuticalcomposithmlforinhalation
according to claim 12, wherein the diluting agent comprises a
lactose hydrate satisfying (Condition-1) and a lactose hydrate
satisfying (Condition-3), and the lactose hydrate satisfying
(Condition-1) further satisfies

(Condition-7): the particle size distribution of the lactose

hydrate measured by particle size analysis-laser diffraction



(Condition-1) : the particle size distribution of the |actose hydrate
nmeasured by particle size anal ysis- Iaser diffraction nethods has 82 a 10%
by weight particle size of 5imto 6G* pm a 50% by weight particle size of
50 pmto 110 pm and a 90% by wei ght particle size of 75 pmto 160 pm or
(Condition-2): in the particle size distribution neasured by an air

entrai nnment nethod, the fraction with a particle size of less than 32 pm
the fraction with a particle size of less than 63 pm and the fraction with
a parti ahecisdd® ds | ess than 100 pm make up 5 to 10% by weight, 70 to 100%
by wei ght, and 100% by wei ght, respectively; and anot her | actose
hydrat e haMihgon parghclgastzeldistzeébati oh watFef§P nghone of

(Condition-3): the particle size distribution of the |actose hydrate

measur eck b§/0paby|w¢ve9ks¢z@aé*ha¢ly%u%W@seﬁ AP f ¥ PakPi bh° MéPhod8%has a 10% by

wei ght particle size of 3 1.1.mor less, a 5096b¥ m§,§ht particle size of
20 pm ora | ¥&% Pynte 5890 HY" thetghtipar PFclelsiBetsf i3 bﬂ1or | ess or

Condi ti on- 4 ticl tri but
et rai nrigh )rreﬂfrheoairytm g ?%%ﬂ%%a\%iu?#%a{};#v'e%l%%”o P8t dkh

the fract ticl | f h
L bart | HRrSEAg & B a2 Sk s 88 DGR O Ml St grﬁeascéé°?o““t
100% by &gg . }gnﬂa]t ogodlgxfg\y?ggﬁh %ﬁ&?@%ﬁvﬂ Yandl 3. e S &/ rReMeeE

pharnace i ca Ion tion

satisfying (Condition-3), and the lactose hydrate satisfying
(Condition-3) further satisfies

(Condition-8): the particle size distribution of the lactose
hydrate measured by particle size analysis-laser diffraction
methods has

a 10% by weight particle size of 1 um to 3 um,

a 50% by weight particle size of 1% um to 20 um, and

a 90% by weight particle size of 37 um to 54 pm.

17. The dry powder pharmaceutical composition for inhalation
according to claim 12, wherein the diluting agent comprises a
lactose hydrate satisfying (Condition-1) and a lactose hydrate
satisfying (Condition-3), and the lactose hydrate satisfying
(Condition-3) further satisfies

(Condition-9): the particle size distribution of the lactose
hydrate measured by particle size analysis-laser diffraction
methods has

a 50% by weight particle size of 5 um or less and

a 90% by weight particle size of 10 um or less.

18. The dry powder pharmaceutical composition for inhalation

according to claim 12, wherein the diluting agent comprises a



according to claim 12, wherein the diluting agent conprises a 83 |actose
hydrate satisfying (Condition-1) and8 | act ose hydrate satisfying
(Condition-3), and the | actose hydraté satisfying (Condition-1) further
satisfies (Condition-5): the particle size distribution of the |actose
hydrate measured by particle size analysis-laser diffraction nethods has a
10% by wei ght particle size of 19 pmto 43 p.m a 50% by wei ght particle
size of 53 pmto 66 pm and a 90% by wei ght particle size of 75 pmto 106
pm 14. Tetaosy hydwdée phaisfyengi Cndionposid)i endf arladirasahyérahgcor di ng
to claim12, wherein the diluting agent conprises a |actose hydrate

sati sf yi FRt T TIERY | GienD)1 tErR =3 | adiss &gy dRaEeS€a VS RitRgSREDRAY EFEN- 3)
and the | actose hydrate satisfying (Condition-1) further satisfies

(Condi ti 6fPBYitipre Parkiefeesi$ataFStEFbuti on of the |actose hydrate
measured by particle size analysis-laser diffracti.on hods.has a_10% by
wei ght pé???€+%l%?2%)bft@?[ﬁﬁﬁ 9&?;ﬁﬁZ%a%aﬁﬁfﬁgnﬁéfﬁhgﬁi£$Fi%FS%SF%e of 50
pmto 100 and a 90% wei_ght _part.i_cl Lze.qf : .pm  15.
The dryqﬂﬁgg%?eHW§Fﬂggﬁ%t cé@lgﬁﬁﬁé%ﬁﬁfgng §#§%ﬁ%aFé%%5ﬁgg%ggéggﬁgg}o clai m

12, wherej %Qg ggéuting agent conprises a |lactose hydrate satisfying
(Condi tion- nd a | actose hydrate satisfying (Condition-3), and the

| actose hy 6§t5§5@éi§ﬁ¥igﬁr£§9@9iEEQQ‘%E furhhes satinsfies (Condition-7):
the particle size distribution of the lactose hydrate neasured by particle
size analysbs-baseeighfpactione 84-8ebhods hasta 20%by webght particle

size of 30 pmto 60 pm
a 90% by weight particle size of 37 um to 54 pm.
19. The dry powder pharmaceutical composition for inhalation
according to claim 12, wherein .the diluting agent comprises a
lactose hydrate satisfying (Condition-2) and a lactose hydrate

- satisfying (Condition-4).

20. The dry powder pharmaceutical composition for inhalation
according to claim 12, wherein the diluting agent comprises a
lactose hydrate satisfying (Condition-1) and a lactose hydrate
satisfying (Condition-4), and the lactose hydrate satisfying
(Condition-1) further satisfies
(Condition-5): the particle size distribution of the lactose
hydrate measured by particle size analysis-laser diffraction
methods has
a 10% by weight particle size of 19 um to 43 um,
a 50% by weight particle size of 53 um to 66 pm, and
a 90% by weight particle size of 75 um to 106 um.
21. The dry powder pharmaceutical composition for inhalation
according to claim 12, wherein the diluting agent comprises a

lactose hydrate satisfying (Condition-1) and a lactose hydrate



a 50% by wei ght particle size of 70 pmto 110 pm and a 90% by wei ght
particle size of 110 pmto 150 pm 1@. The dry powder pharnmaceuti cal
conposition for inhalation according fo claim 12, wherein the diluting
agent conprises a |lactose hydrate satisfying (Condition-1) and a | actose
hydrate satisfying (Condition-3), and the | actose hydrate satisfying
(Condition-3) further satisfies (Condition-8): the particle size
distribution of the | actose hydrate neasured by particle size

anal ysi sdtasefyidid f (Gmtd ioni ovet hodst hmslac 1096 byy died gait sphisf¥iegdsi ze of 1
pmto 3 pm a 50% by weight particle size of 11 pmto 20 p.m and a 90% by
wei ght petaridleianze ofuldhemsar5afies 17. The dry powder phar naceuti cal
conmposi tion for inhalation according to claim12, wherein the diluting
agent corfamdidsienydct dhe Mpdtacd s Fizs Wilmg YEEdian &f- Hrean8Ck°FSct ose
hydrate satisfying (Condition-3), and,the | actose 3 dratg.s ti s%xiorrllg

( Condi t BT HEARIFSShtYs PRES L SlCoAdrEi BRTOY S 1Phe°part PeF& 8 ze
distribution of the | actose hydrate neasured by particle size

anal ysi @?’g%%‘fs di¥¥raction nethods has a 50% by weight particle size of 5
pmor |ess and a 90% I p 1cl ersize of 110, r less. 18. The dry
powder p%z}@ﬁnﬁé%e%tv?%ﬁ@%oﬁ%g? }bﬁ%%% ?F\h% akm?oﬁéaétﬁ:)o Igl' ng to claim 12,
wherein gdiJ ut i a,£ 853l agt pseshydmat gngati sfying

( Condi ti%nh?e% ﬂé%dwgﬂ?xggfg%reﬁ %%a??%a?i‘cs?ii ﬁ@ ?%oggi ’?i on-3) , and the
l'act ose ngéﬁt@ysﬁéiéﬁﬂi}gﬂraﬁf@ﬂgiéi@é"é)ﬁ hyr fiheeosabvksfinges (Condi tion-8)
the particle size distribution of the | actose hydrate neasured by particle
si ze anahysisné aseccdiéfrpethon. saet bodsnbagcantQ¥iby-wei ghtrtparticl e size
of 1 LiTi to 3 1.1m a 50% by weight particle size of 11 .Ltn to 20and a
90% by wehghttpasticle size of 37 .Lrn to 54 | _tm 19. The dry powder

phar maceuti cal conposition for inhalation according to claim_12, wherein

t he di | utCogdageot-8bnptiheasant 1 ake osiez dydiralt el wat 1@ i hgReodaditash- 2) and
a lactose hydrate satisfying (Condition-4) . 20. The dry powder |,

phar macebyfitate coepest ¢4 dry fRRT b ifiie &% sdedordisig a8 e IGiThTEE E Wifer ei n
the diluting agent conprises a | actose hydrate satisfying (Condition-1) and
a | act osechhafat B28ati sfying (Condition-4) , and the | actose hydrate

Sat'Sfy'leggbﬂg'&é?&h%)pE%EEQEE %%%ESE%ei um to 3 pm,

a 50% by weight particle size of 11 um to 20 pm, and

a 90% by weight particle size of 37 um to 54 pm.

22. Thech3/powder“pharmaceutical.compositionikn:inhalation
according to claim 18, wherein the diluting agent comprises a
lactose hydrate satisfying (Condition-2) and a lactose hydrate
satisfying (Condition-8), and the weight ratio between the
lactose hydrate satisfying (Condition-2) and the lactose
hydrate satisfying (Condition-8) is from 50:50 to 100:0.
23. The dry powder pharmaceutical composition for inhalation
according to claim 19, wherein the diluting agent comprises a
lactose hydrate satisfying (Condition-2) and a lactose hydrate
satisfying (Condition-4), and the weight ratio between the

lactose hydrate satisfying (Condition-2) and the lactose



(Condition-5) : the particle size distribution of the | actose hydrate
nmeasured by particle size analysis-laser diffraction nmethods has a 10% by
wei ght particle size of 19 .LTE to 4387[1m a 50% by wei ght particle size of
53 .LIn to 66 i.trn, and a 90% by wei ght particle size of 75 t.ur. to 106
21. The dry powder pharmaceutical conposition for inhalation according to
claim 12, wherein the diluting agent conprises a | actose hydrate satisfying
(Condition-1) and a | actose hydrate 86 satisfying (Condition-3), the

| act ose Hydreate satisfyimg (Condlition-4) farfhem S8t H8fteslQCoefdi ti on-5):
the particle size distribution of the | actose hydrate nmeasured by particle
si ze and4si s-Ihasérydididec pharmasehdds alascapeods bonvis ghnhpaptiele size
of 19 1.1mto 43 pm a 50% by weight particle size of 53 pmto 66 pm and a
90% by weedapidigag tticclcd aginy @ Oof WS Bt BN 0B Pat 1 2 R IHE ICETFIE Ty drat e
satisfying (Condition-3) further satisfies (Condifti on-8%: tge particle
size di sk39HRAS & P tEneaFABE BRI R AT LS hRBsdt 3 D§ IR 19%F SYSEAE S

anal ysis-laser diffraction. nethods hgs g 10%. b% wei ght artie(él e %ieze of 1
pmto 3 SIS 5098 byCaRFHRLODat t | cFBISFRE YR IELTpATEE20° P ENG TS 90% by
wei ght rticle size of 37 to 54 pm . The,d powde r.aceut i cal
conposi t TH-ToT ri%%%‘?%?i %%tgg%:%%la?née?gdglgéf)# %é a4 eggign&ta%g% i%?uti ng
agent c ' h iLsfying LEol @R- ). pand a

| act oseqﬁ%#%?% %%%?%If‘g?ﬁ% {%ﬁ%?%?g{ﬁ %; Hg,ng%oﬁg@&éiégh?% aliéioo Obet ween t he

lact ose hydrat &J(\)/S;B 89y (FRNdd Rt 22 BBAnbBE 1 kashossr Nydi-ate iwal i sfying
(Conditi%-S) lﬁ%é?lr m%O@SB(p'?% 100: 0. 123? Thgbdm:/L powder phar rraceluti cal

conposi ti ef-£@{nd dlatd 1an accehdirednt enel @i Mid IngWipset reder tidaita ng
agent conprises a |lactose hydrate satisfying (Condition-2) and a | actose
hydr at e sattséyimgidlonditiieiv4dhg andntiheiver ghtandti babedtsedrydded act ose
hydrate satisfying (Condition-2) and the | actose 87
satisfying (Condition-8), and the weight ratio between the
lactose hydrate satisfying (Condition-5) and the lactose
hydrate satisfying (Condition-8) is from 50:50 to 100:0.
26. The dry powder pharmaceutical composition for inhalation
according to claim 18 or 22, wherein the diluting agent
comprises a lactose hydrate satisfying (Condition-2) and a
lactose hydrate satisfying (Condition-8), and the lactose
hydratesatisfying(Condition—z)hasa;mrticlesizecontrolled
by sieving, and the lactose hydrate satisfying (Condition-8)
has a particle size controlled by pulverization.
27. The dry powder pharmaceutical composition for inhalation
according to claim 19 or 23, wherein the diluting agent
comprises a lactose hydrate satisfying {(Condition-2) and a
lactose hydrate satisfying (Condition-4), the lactose hydrate
satisfying (Condition-2) has a particle size controlled by

sieving, and the lactose hydrate satisfying (Condition-4) has

a particle size controlled by pulverization.



hydrate satisfying (Condition-4) is from50:50 to 100:0. 24. The dry

- powder pharmaceutical conposition for inhalation according to claim 20,

wherein the diluting agent conprises 88 | act ose hydrat e sati sfying
(Condition-5) and a | actose hydrate satisfying (Condition-4) , and the

wei ght ratio between the |actose hydrate satisfying (Condition-5) and the
| act ose hydrate satisfying (Condition-4) is fromb50:50 to 100:0. 25. The
dry powder pharmaceutical conposition for inhalation according to claim 21,
wher ei n 2ishe diThet dng regeidr pbapmasestackactospohytiandogainBayangon
(Condition-5) and a | actose hydrate satisfying (Condition-8) , and the

wei ght reatday ddgtangen alwein a2t ose HWdrdrersani shyi agletondi 2geRL5) and the

| act ose hydrate satisfying (Condition-8) is from50:50 to 100:0. 26. The
dry powdEMOHESface aTeR S onpoet ts 072t bP LY ARdl AFPBAL BEeDr ai ng™to?cl ai m 18
or 22, wherein the diluting agent conprises a |actose hydrat atisfying

( Condi t iJ&F-tﬂseaﬁéfd§alt§c?6§gSW&IP&t gcgg?%‘éwphég ( Cotrdi '%ﬁ’-S@) gﬁéﬁhet he

| act hyd, . satj sfying. (Condition-2)_h ticl ' |led b

C1ovi ng SHHE ARG alSBH T ot b 821 & (97 hOLf CBRAFEFoRCa) THaded Birticle
[ t.rol.l ed ' ' T - tyi

ompost (0N F51" PAFBIAr| BhC GRear B6 1D e 918 ot Zh WhGr ol n (RS

diluti ; j LSt wi Condi ti on-2 d
| Ul ng, 98Nt SIS AScand A51 95 By dpateesabhsiyng (Condition-2) and a

| act ose ying (Conditi e lactose hydrate satisfying
(Condi tion-2) MHasqa gév&dé?} SrSiER ceORlQlll 8dnbYysskevhndbr andathe ibact ose
hydrat e sati sfying z’ ndition-4) has a particle size controlled by

pul veri zaddainP8 o 28l aihe2dr yr povdeshphat AnehLt dealtaeagpagehicon for

i nhal ati on according to claim20 or 24, wherein the diluting agent

conpri sesompl Bed Hse hycdrate spbirstyi ngt(Eondngi daobiiiandnash aendse hydrate
satisfying (Condition-4), the |lactose hydrate satisfying (Condition-5) has
a parti clactsoge hyotate bed isf ysingvil Agndandonhé) |, acheskediareaherdgattiest yi ng
(Condition-4) has a particle size controlled by pulverization. 29. The dry
powder piestheteing cafordhpbeit bonhfdr 2 RRALAELEN SA&CoFANRGOLSSE &Ym 21 or
25, wherein the diluting agent conprises a |actose drate satisfying
(Condi t i DRBINENEIE [LAEt 636 LRYAr AY ST IEE| 53 Y1 hig! +EIndi B8~ §hd™Sact ose
hydrate satisfyin é,Condi tion- 3} gas a g‘ﬁrti cle.size controlled by sieving,
and t he 3 &3l c%%d a3t EaPrEPg' fig PCoRdrtFEn28)-1ds a particle size
controlled by pulverization. . 30. The dry, I, ] hcal coposi tion
for inhafati onﬁ-é%gglydﬁ)%"éd?5 pahr?yrmoanceeuo +E "ai%(rgrjs% ,Sl%?%]@%ﬁgtr%‘%?g g{}p

conpri si 49 i 30%:; wei ght , on ¢ hydr sclgj?@'*-, ofq t he
medi ci na? %%%%g%%\r,l\% %r}éflggﬁgg/dgrwyal\gﬁé er Q;’)hg'r ?ra(a}édggt }{ga?y'corrposji%tsilor? for

i nhal ati pn i n f ai ir&nd vuadias 2% qamri si ng
15% by mgfgﬁf%?%%lg%) (5 %?(g@{ G{Né(;lngras@:ldn' aérgﬁy%ﬁrl o%éhyb%%si s, of the nedicinal
conponenteq32ind Necdnponewder pharnmaceutical conposition for inhalation
according to any one of clainms 1, 2, 3, and 5 to 29, conprising 20% by

wei ght, ®n. an amdyaRopswhasishavfadder iedl eiongdo scianonéat .int@3.athwen dry
powder pharmnaceutical conposition for inhalation 89 according to any one
of cl ai necdot@indg, takirohone canufacturled 2by3a amd fodosz? et firoimd he
group consisting of a physical mxing nethod, a spray-drying nethod, and a
freeze- di % ngy sttt tBR55They drey gpéwden phapiareuPieaPaedrpaet tilthh for

i nhal ation according to any one of clainms 1 to 32, which is nmanufactured by
a physi cagdiafxhag Aempegent.

32. The dry powder pharmaceutical composition for inhalation
according to any one of claims 1, 2, 3, and 5 to 29, comprising
20% by weight, on an anhydrous basis, of the medicinal
component.

33. The dry powder pharmaceutical composition for inhalation



35. The dry powder pharmaceutical conposition for inhalation according to
any one of clains 1 to 34, which is ggr preventing influenza and conprises
as a nedi ci nal conponent the conmpound’represented by fornula (1) shown in
claim1l and optionally the conpound represented by formula (I1) shown in
claim1, a pharmacol ogically acceptable salt thereof, or a hydrate thereof,
wherein the dose of the nedicinal conponent to be adm ni stered by
inhalation to a respiratory system of a hunman subj ect before onset of an

i nfl uenaaodrding nfceetiyonngsof rom Bng ol 120 3Ry vhigh dnhyAReiachHasesd. 36.
The dry powder pharnmaceutical conposition for inhalation according to any
one of dvaiammethod 34 lesttiesh firomf shet pEaEPN§ORALFIERAZaCANd BBYDEFREs as a.
medi ci nal conponent the conmpound represented by formula (1) .shown in claim
1 and optidit IMe i ¢ FhptRARY TEPF TR MDY f Warf??éeéﬂﬁ%ngn claiml,
a pharmacol ogically acceptable salt thereof, or a hydrate thereof, wherein
the dos@Y%he nedici nal conponent to be adm nistered by inhalation to a

e at ¢ ; bi r ) il L :

| oct ot 1 s TR EE Ny R Rk ik haraa Ehg s B0n 0y PRBASALIOS ) be

used as aacic%ﬂ%lr? d&?%.n 90 ar oifnci%;rt)mgi i’itfjc?qiﬂ,o%‘?ﬁch 3¢- mahgrdEyupewder
utica I nha I

phar nace conposi tion for 'at1 on according to claim35 or 36,

wher ei _ngyhga %g%%%ai hﬁi%%@@gogpnponent is 20 ng on an anhydrous basis,

which ist m ni st er in a single inhal ed dose. 38. The dry powder
phar maces i calrcORRYOSHE I 1ok rinakahaticen asepsdi bgoh Tt ahmm3brivherein
the dose of the nedicinal conponent is 20 ng on an anhydrous basis, which
is to bey@ewiding efednynohswi shalie¢ dosess, 8Riclhes dor poedenting

phar maceuti cal conposition for inhalation according to claim35 or 36,

wher ei n ihel @osea afnd hemmediseisnak & onpdneinal sopaneon the aenpaidds basi s,
which is to be admnistered in a single inhaled dose. 40. The dry powder
phar macem¢prasecoepdsy thoamufler (ILhhshewn o gdesrdi mPd @RI TR By gbese,
wherein the dose of the nedicinal conponent is 80 ng on_an anhydrous basis,
whi ch i scemppenddnepreseneadi Ryaferwyle i(ARal 8§oypsén claim 1.7 a

pharmacologically acceptable salt thereof, ora hydrate thereof,
wherein the dose of the medicinal component to be administered
by inhalation to a respiratory system of a human subject before
onset of an influenza virus infection is from 5 to 120 mg on
an anhydrous basis.

36. The dry powder pharmaceutical composition for inhalation
according to any one of claims 1 to 34, which is for treating
influenza and comprises as a medicinal component the compound
represented by formula (I) shown in claim 1 and optionally the
compound represented by formula (II) shown in claim 1, a
pharmacologically acceptable salt thereof, ora hydrate thereof,
wherein the dose of the medicinal compenent to be administered
by inhalation to a respiratory system of a human subject in onset
of an influenza virus infection is from 5 to 120 mg on an

anhydrous basis, and the dose is to be used as a single dose



90

or in two divided doses.

37. The dry powder pharmaceutical composition for inhalation
according to claim 35 or 36, wherein the dose of the medicinal
component is 20 mg on an anhydrous basis, which is to be
administered in a single inhaled dose.

38. The dry powder pharmaceutical composition for inhalation
according to claim 36, wherein the dose of the medicinal
component is 20 mg on an anhydrous basis, which is to be
administered in two inhaled doses.

39. The dry powder pharmaceutical composition for inhalation
according to claim 35 or 36, wherein the dose of the medicinal
component is 40 mg on an anhydrous basis, which is to be
administered in a single inhaled dose.

40. The dry powder pharmaceutical composition for inhalation
according to claim 35 or 36, wherein the dose of the medicinal
component is 80 mg on an anhydrous basis, which is to be

administered in a single inhaled dose.



